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1610 EMIDWEST 
FIVE - BAUD 

R A D I O 

SAVE Tó 507e DIRECT FROM FACTORY 
MOO middlemen's profits to payl See for middlemen's 

Midwest offers you greater 
radio values -enables you to buy the more 
economical factory -to -you way that scores of 
thousands of radio purchasers have preferred 
since 1920. Never before so much radio for 
so little money! Why pay more? The broad 
Midwest Foreign Reception and Money -Back 
Guarantees insure your satisfaction. You 
get 30 days FREE trial in your own home! 

Once again, Midwest demonstrates its 
leadership by offering the world's most 
powerful and most beautiful ALL -WAVE 
16 -tube, 5 -Band Radio. A s t a r t l i n g 
achievement, it makes the whole world 
your playground. Powerful Triple - Twin 
tubes (two tubes in one!) give 18 -tube 
results. This advanced radio is a master 
achievement, a highly perfected, 
precisely built, radio -musical instru- 
ment that will thrill you with its 
marvelous super performance...glorious 
crystal- clear' concert" realism ... and 
magnificent foreign reception. The Dual 
Audio Program Expander gives MIDWEST 
a living, vital realistic quality to CUR R E N T 

voice :old mils ell reproduction. ORDINARY 

\\ I 

i 
I FIND MYSELF 

SINGING ALONG WITH 
MIDWEST'S MARVELOUSLY 

LIFE -LIKE PROGRAMS - 

Irene Dunne 

74 ADVANCED 1937 FEATURES 
This Super DeLuxe Midwest is so powerful, 
so amazingly selective, so delicately sensitive 
that it brings in distant foreign stations with 
full loud speaker volume on channels 
adjacent to powerful locals. Scores of mar - 
velous Midwest features, many of them 
exclusive, make it easy to parade the nations 
of the world before ,you. You can switch 
instantly from American programs ... to 
Canadian, police, amateur, commercial, 
airplane and ship broadcasts. . . to the 
finest and most fascinating foreign programs. 
With a Midwest, the finest entertainment 
the world has to offer is at your command. It 
is preferred by famous orchestra leaders, 

movie stars and discriminating radio 
purchasers eerywhere. You can order your Midwest 
Air- Tested" radio from the new 40-page catalog 

with as much certainty of satisfaction as I/ if you were to come yourself to our g at 
factory. (It pictures the beautiful 1937 radios 

in their actual colors!) You pay as 
little as $.00 down) Three iron -clad guar- 
antees protect you: (I) A Foreign Reception 
Guarantee - (2) Absolute Guarantee of 
Satisfaction - (3) One - Year Warranty. 

USES LESS Fill in coupon 
THAN AN NO \V, and mail 

LIGHT BULB T O I) A YI 

ACOMPARISON CON-' 
VINCED ME I SHOULD 

HAVE A MIDWEST. IT IS 

A SPLENDID PERFORMER. 

fred Mac Murray 
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PUSH BUTTON TUNING 

AUTOMATIC AERIAL ADAPTION 
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PROGRAM EXPANDER 

30 DAYS FREE TRIAI: 

DEPT. D-14 CIf1ClflflfTI, OHIO, U.S.A. 

Established 1920 Cable Address MIRACO,e,AII Codes 

i7ft' 30 DAY TRIAL OFFER lC 
and 40PAGE FOURCOLOR7tee CATALOG 

MIDWEST RADIO CORPORATION 
Dept. D -14, Cincinnati. Ohio 

Without obligation on my part, send 
me your new FREE catalog and 
complete details of your liberal 30.day 
FREE tnal offer. This is NOT an order 
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Here's the important catalog news you've been waiting for... 

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-insurance"! 
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 Laboratories 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 to radio quality. 

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

s 

2. 

3. 

That every radio item has been checked 
and approved by the Testing Laborato- 
ries of Wholesale Radio Service Co., 
Inc. -the largest radio supply house in 
Me world. 

That it has been awarded the Blue Rib- 
bon Seal -your assurance of quality and 
value. 

That you can buy with confidence! Low- 
est prices, fastest service and a liberal 
guarantee! 

MAIL COUPON FOR FREE CATALOG 

WHOLESALE RADIO SERVICE C0: 
CHICAGO.ILt. NEWYORK.N.Y. ATLANTA. GA. 
901W.JACKSON EIVD. IOC SIXTH AVENUE 41OW.PEALHTREE ST_N.W. 

5 Huge Convenient Branches 
Brought to You in the Pages 

of the Largest Catalog in 
All Radio 

In order to give you the fastest, most complete 
service in the radio field. Wholesale Radio Service 
Co.. Inc., maintains 5 great branches in New 
York. Chicago. Atlanta. Newark and the Bronx. 
The huge stocks, the friendly co- operation, the 
ability to give you prompt, reliable service are all 
brought to you in the pages of this new blue - 
ribbon edition. 

Send for this book of a thousand bargains Pula). 
It's FRlili ! See what Wholesale Radio Service Co., 
Inc.. has to offer you! A brilliant array of NEW 
RECEIVERS, from 4 to 2.i tubes. with surprise 
features for 1937. Special FARM RECEIVERS 
with new improvements; special RECEIVERS for 
European reception; BATTERY SETS -32 Volt 
SETS -AUTO SETS. A great selection of RE- 
PLACEMENT PARTS- TUBES -KITS -AERI- 
ALS. Latest SHORT -WAVE and HAM equip- 
ment; PUBLIC ADDRESS AMPLIFIERS. SYS- 
TEMS and ACCESSORIES. Everything in Qnalirr 
Radio at lowest "Wholesale" Prices. Use the 
convenient sotapon -it will bring you the first 
BLUE RIBBON RADIO CATALOG ever issues. 
-FREE! 

-NEINP".. 
ti 

WHOLESALE RADIO SERVICE CO., Inc. 
100 Sixth Avenue, New York, N. Y. 

Rush FREE ELLE RIBBON Catalog No. 65 -K4 

Name 

Address 

Town 

State NEWARK.N.J. 
ZIT CENTRAI ATE. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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How to Build a Modulator for the "M.T." Xtal Trans- 
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The Ideal Transceiver -Uses Split 6A6 Circuit, by 
Harry Pinsker 342 
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Certified Circuits 
SHORT WAVE CRAFT goes 

/ S $Cfl ' to a large expense in verify - 
WAVE rn ing new circuits. When you see 

JCIRAFI this seal it is your guarantee 
that such sets have been tested 
in our laboratories, as well as 
privately, in different parts of 

the country. Only "Constructional -Experimental" 
circuits are certified by us. 

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

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 shortwave 

hookups shown on pages 328 to 331. The Hookup "fan" will 
find many other interes'ing diagrams, including those for 
television receivers. in tits issue. 

COPYRIGHT. 1936. BY H. GERNSBACK 

Published by POPULAR BOOK CORPORATION 
401 N. Wesley Avenue. Mount Morris. III. 

Editorial and Executive Offices - - - - 99 -100 Hudson St.. New York. N. Y. 
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Chicago Adv. Office L. F. McCI.URE, 919 Nu. Michigan Ave. 
European Agent: Gorringé s American News Agency, 9A Green St., 

Leicester Square. London W. C. 2 
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SHORT WAVE CRAFT -Monthly. Entered as second class matter May 
7. 1930. at the past office at Mount Morrie. Illinois. under The aet of 
March 3, 1879. Trademarks and copyrights by permission of H. Cerna - 
Lack. 99 -101 Hudson St.. N. Y. C. Text and illustrations of this magazine 
are copyrighted and must not be reproduced without permission. SHORT 
WAVE CRAFT is published on the ]st of every month. Twelve num- 
bers per year. Subscription price i 12.50 a year in the United States 
and possessions and Canada. Foreign countries, $3.00 a year. Single 
copies 25c. Address all contributions for publication to Editor, SHORT 
WAVE CRAFT. 99 -101 Hudson St.. New York. N. Y. Publishers are not 
responsible for lost manuscripts. Contributions cannot be returned unless 
authors remit full postage. SHORT WAVE CRAFT is for sale at all 
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OPPORTUNITIES 

323 

are Many 
for the Radi 

Trained Man 
Don't he 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 scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, Talking Picture and Sound Reproduction equipment, Code and Telegraph equipment, etc. You don't need advanced education or previous experience. We give you -RIGHT HERE IN THE COYNE SHOPS -the actual practice and experience you'll need for your start in this great field. And because we cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks. 
111äi) coupon for all facts about my school and training methods. 

TELEVISION and TALKING PICTURES 
Television is sure to come as a commercial 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 c:ii ulcer that is the most unusual ever made by a 
school. I'll 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. I know a lot of honest 
fellows haven't much money these days. but still want to prepare 
themselves for their start towards a real job, steady work and 
better pay. 

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

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

To make 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 get 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 practical training you'll 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 lack of 
money stop you -my plan makes it possible to get Coyne training 
with very little money. Many of our students earn part of their 
living 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. Lewis, Pre,. RADIO DIVISION Founded 1899 

Coyne Electrical School 
500 S. Paulina St., Dept. 76 -2K, Chicago, Ill. 

Mail Coupon Today for All the Facts 
r------------------------ H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
SOO S. Paulina St., Dept. 76-21C, Chicago, In. 
Dear \Ir. 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 After Graduation" offer. 

Name 

I 
Address 

City Slate 
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WE ANNOUNCE0uR1937 LINE 
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 
5 Tube Univrr -al Hi -Ca in T. R.F. Re- 
ceiver. 
2 Bands -75 -550 Meters. 
Full Runge Dynamic Speaker. 
Duo -colored Aeroplane Dial. 
Incorporating metal tube. 
Broadcast & American short wave. 

..... ..._ _.. $18.90 

MODEL 620 
6 Tube A.C. Superheterodyne Receiver. 
2 Bands -18 -52. 180-555 Meter, 
Tone Control. 
;Magic Eye. 
large I)uo- colored Aeroplane Dial. 
Full Range Dynamic Speaker. 
Broadcast & Foreign short wane... $35.75 

MODEL 520 
5 Tube A.C. Superheterodyne Receiver. 
2 Bemis-70-190. 190 -555 Meters. 
Duo- colored Aeroplane Dial. 
Full Range Dynamic Speaker. 
Broadcast & American short wave $26.55 

MODEL 618 
6 Tube Universal Superheterodyne Receiver. 
t Bands-18-52, 16 -190. 180 -555 Meters. 
All Wave. 
'rune Control. 
Large Duo -colored Aeroplane Dial. 
Incorporating metal tobe. 
lull Range Dynamic Speaker. 
liroadcasl. American & Foreign short wave $37.25 

MODEL 619 
6 Tulle Universal Superheterodvae Re 
eciver. 
2 Bands -- 75550 Meter:. 
Full Range Dynamic Speaker. 
Large Duo -colored Aeroplane Dial. 
Incorporating metal tube. 
Broadcast & American short wave. 

$27.50 

MODEL 621 
6 Tube Universal Superheterodyne Re- 
ceiver. 
2 Bands - 18 -52. 150 -51 Meters. 
Time Control. 
large I)ua- colored Aeroplane Dial. 
Full Range Dynamic Speaker. 
Incorporating metal tube. 
Broadcast & Foreign short wave__ $35.75 

Above Prices Complete, including tubes, speaker and cabinet 
FREESend for our COMPLETE CATALOG. YOU ARE SURE TO FIND A MODEL TO SUIT YOUR NEEDS. 
If your dealer does not have a DeWald in stock and will not order one for you, please write to us and we will 
have a dealer near you supply your wants. 

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

WRITE, WIRE or TELEPHONE for our proposition -YOU WILL FIND IT PROFITABLE 
Quality radios since 192/ 

510 -518 Sixth Avenue 
PIERCE -AIRO INC. 

Dept. 10, 
Licensed by R. C. A. and its affiliates. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR 

DOD 

The Future of Short Waves 
An Editorial by Hugo Gernsback 

EVER so often, I receive letters from readers about the 
future of short 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 -who really should know better 
-have an idea that public interest in short waves and, par- 
ticularly, the interest 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 ercrything important had been 

invented, 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 amazement that the world's greatest 
inventions had been made after the time that he left his 
position. The telephone, motion pictures, the induction motor, 
the X -ray, radio, the airplane, and thousands of other revo- 
lutionary inventions have since been made. 

Short waves have really been known for about twenty 
years; they have not been actively used much for more than 
five years. In other words, we have only ,lust made a be- 
ginning in short waves! Tremendously important inven- 
tions 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 yet, we know pitifully little about short waves them- 
selves. We know next to nothing of the propagation of 
these waves in our atmosphere and above it, and what takes 
place in the ground. Our instruments and devices which we 
use in short waves today are still so crude that even twenty 
years 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 obso- 
lete fifteen years hence. The radio tubes which we call sen- 
sitive today, will be termed crude and inefficient ten years 
hence. And as far as the short -wave radio experimenter is 
concerned, a real short -wave paradise awaits him in the next 
few years. 

Originally, radio s'arted with crystal sees which required 
no energy of any kind. We then turned to buttery sets 
because we required 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 years, the 
battery set will return as a person/it 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 
young 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 cycle in short waves will, no doubt, be another 
battery- operated transmitter and receiver cycle, with more 
sensitive tubes than those designed so far, plus a real pocket 

radio set. Not only policemen but private individuals, bi- 
cyclists, automobilists, and professional men who must be 
outdoors a great deal, will be equipped with such personal 
short -wave sets. Such sets may either be receivers only, or 
muy be transceivers. 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 twenty 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 
candle -light. We have, as yet, not scratched the surface of 
photo- electric 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 
sufficiently 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 particular new art, that is, the combination of 
photo -electricity and radio, will make a tremendous appeal to 
the experimenter, in the not too distant future. 

Then, of course, we will have television, of which I have 
spoken frequently during the past years. And I again wish 
to emphasize the importance 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 prac- 
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 by only 
one deficiency, and that is insufficient light intensity. As I 
have frequently pointed out, I do not believe that the present 
type of cathode -ray tube or mechanical television is the 
answer to the real and future television. When the great 
television invention finally conies along, there will be no 
trouble with light intensity. Indeed, the time will come when 
you will sit in the full sunlight and enjoy the finest tele- 
vision programs. You will use a tiny television receiver 
placed right on your very nose -a device which I term 
"television eyeglasses." 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 
entire television receiver. There will be two such receivers 
working in unison, giving you thereby a stcreoptical televi- 
sion 'view. Attached to the eyeglasses 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. 

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH 
This is the October, 1936 Issue -Vol. VII, No. 6. 'l'he Next Issue l'ov'es Out October I 

SHORT WAVE CRAFT, l'rrbli.shed m"athl o Mount )loris, Ill. 
EDITORIAL and ExtruTivt: Offices, tea Hudson St., New York City 
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l'he photo above shows Mary Astor. well -known Holly- 
wood actress. with the latest movie conception of what 
a "Television machine" should look like. This picture 
is from the photo -play production. "Trapped by Tele- 

vision." 

Short -Wave 
SNAPSHOTS 

(fight: Robert Trout. 
of the CBS Sy s t e m. 
demonstrating the very 
newest style in ultra - 
short wave transmit- 
ters for "spot news" 
pickups. It is built into 
a cane. Batteries and 
auxiliary equipment are 
carried in the special 
belt and case shown. 
T h e transmitter em- 
ploys Acorn tubes and 
the "mike" is strapped 
on the wrist. The metal 
cane acts as the anten- 
na as well as the con- 
centric resonant -line 

circuit. 

Below at left :New xiliary antenna 
for airplanes. consist of a cylinder hav- 
ing a compression spring and trigger. 
When the pilot presses a release button 
the "antenna cartridge" is shot out and 
a switch also closes. connecting th, 
auxiliary aerial into the circuit. The 
"cartridge" contains 15 feet of steel ca- 
ble which acts as an aerial when un- 
wound. The unit is covered 
by a wax paper cover whi h 

is torn open when the trig- 
ger is in use. A special load 
ing tool is used to replace a 

new antenna cartridge.- 
Photo courtesy Transconti- 
nental and Western Air, in.. 

New Tube Visualizes Electrons! The two pl'otos to the left show a very inter- 
esting new demonstration tube developed by t'e \l'est:nghouse experts. This tube 
has a fluorescent coating on the plate that mrkes the electronic bombardments vis- 
ible for demonstration purposes before students. etc. Electrons striking this coat- 
ing on the plate are transformed into "visible hands," whose widths depend 
directly on the electronic beam intensity. By means of a magnet the magnetic 
properties of electronic phenomenon may be readily de strated. the pattern of 

the electron flow being distorted as one of the photos shows. 

Below: John Anslow of Massachusetts. one of the four C.S. Navy radiomen on 
duty in Addis Abu..a.- Universal Newsreel. 
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New Ultra Short Wave 
Police Radio Small Cities 

WITH few exceptions, the large cities of the United States are 
now equipped with police radio systems, and their value has al- 

ready been demonstrated to such an extent that the 
remaining few large cities no doubt soon will be 
equipped. 

In the early days of police radio experience, the 
smaller cities and towns were at a disadvantage be- 

Rear c iesv of the chassis of the t.pe 21Â radio telephone trans- 
mitter for police headquarters. 

r 
The new po- 
lice radio tele- 
phone equip- 
ment for head- 
quarters is as 
simple in op- 
eration and as 
effective in 
performance as 
t h e familiar 

telephone. 
wwnww.vaw 

1936 327 

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 correspondently 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 automobile. 

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 direct communication 
between any suitable central point and cars cruising about through 
towns and small cities. It is also suitable for use in larger cities 
where it is desired to segregate various police districts 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 (from :t11,1I00 to -12,000 ((',,l'ute's et nn rirur :1%1 

Two -Way S -W Talk Between Blimp and Car 
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 
Schenectady. No difficulty was experi- 

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

Significantly enough, the conversa- 
tion, which was carried on between two 
of Thomas Edison's former co- workers, 
Ernest J. (Continued on page 367) 

Diagram of shortwave hookup employed for two -way 
conversation between the Goodyear blimp Resolute" and 
he G -E police radio test car by Theodore Van Deventer 

and Ernest J. Berggren. 

A TWO -WAY conversation between 
the Goodyear blimp "Resolute" and 

the General Electric radio police car 
was successfully broadcast on June 11 
over WGY and the short -ware station 

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 and was broadcast interna 
tionally through WGY and its sister short-wave station 
W2XAF. The conversation was held between Theodore Van 
Deventer. seen 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 
more than 6000 miles. The mobile radio equipment used in 
the blimp (see inset) and car operates on ultra -short waves. 
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WORLD-WIDE S-W HOOKUPS-By C. W. Palmer 

LOOP f MMF. 
ANTENNA 
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R FC 
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PHONES 
.001- 
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250 
MMF. 
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MMF OHMS 

A A+ 

-1 
MF. 

1.000 
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B+ 

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

ANT 

5.000 
OHMS 

50 
MMF. 

16 
MMF. 

R F.C. 

4 

B+ 60-78V. 
B+ 120V 

TO PROWS 
OR ScKR. 

(PRESET 
TYPE) 

200 
MMF. 

A+ 

- GNO. 

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

/ 100 

5000 
OHMS 

`DNI 

O 
OFF ON 

0.1- 
MEG. 

TO ONO. 
ON SET -. A- 2V.- ' A+ 

250 
MMF. 
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LING 
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ANT. 

0.1 
MF. 

B +135V. 

Simplicity is the keynote of this sho t wave converter, which ap- 
peared in Wireless II "eekly (Sydney, Aust.). No aerial tuning is 
used, the oscillator condenser being the only control. A regular 
regenerative S.W. coil will be fine for this purpose. A switch 
connects the aerial to the set when desired. 

ANT. 25 250 100 
COIL OHMS MMF. OHMS 

( ,LI RI' C{ 200 
25 MH. MMF 

.003MF. .02MF 

R.F. OSC., LA6 

.003- 
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Adjustment of short -wave receivers is simplified greatly by the use 
of a calibrated oscillator. This one from Toute La Radio (Paris) 
is calibrated against a pre -calibrated receiver or checked against 
known stations. It includes an R.F. oscillator, modulator and 
"dummy antenna." LT is 35 T. No. 30 wire I in. dia. 

A deluxe 15 to 55 meter converter is the basis of an article in Radio Tech - 
uica (Buenos Aires) recently. It contains a pre -selector stage and a penta- 
grid converter (similar to the 6A7). Band -spreading is accomplished by a 

small trimmer across the tuning condensers. Regular superhet coils can he 

used. Either doublet or "straight" aerial can he used as shown. Batteries 
supply power. 

Space -charge" detectors for short -wave reception have 
been given much attention lately. Here is one which 
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 
L3 F, 2MEGS,R 
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fetes 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 crystal, no doubt, is in case 
the tube is burned out by some "hot" Chinese music. Seriously, though, 
the circuit is straight -forward and standard coils, condensers, etc., can be 
used. 

A I meter transceiver of French origin is shown here. It was 
described in L'Gtdustrie Francaise Radioelectrique (Paris) re- 
cently. The device is made in two parts -a 955 acorn tube as 
oscillator- detector; a 41 as modulator- amplifier. The 955 tube 
circuit is in a separate box with the antenna on top. 
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In Europe it is the custom in many cases to use a split - 
tator condenser for controlling regeneration. This 

method is applied to this small portable short -wave 
receiver. This set was described in a recent issue of 
Practical and Amateur Wireless (London). The values 
of parts are indicated. Any plug -in coils can be used 
for the tuning circuit. The grid coil is tapped for aerial 
connection. 

3)9 

A1 

TO 
ANT 
POST ON 

SET 

a1le 
dH._ 

B+ 

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

A super -regenerative set of Austrian design is shown here, repro- 
duced from Radio Amateur (Vienna). The aerial coil can be any 
well -made regenerative type to cover the desired wave -band. The 
coil L3 is a honeycomb coil, tuned by C3 to a frequency of about 
20,000 cycles. 
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A three tube short -wave receiver of typical English type 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 by a 0.01 mf. condenser. This condenser also helps to 
make regeneration more constant, by increasing capacitive reactance of the 
regeneration circuit. The circuit appeared in Amateur Wireless (London). 
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5 to 80 Meter Super- Regenerators 
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This set which appeared in Television and Shorl- )fare World wavelengths between 5 and 80 meters. Coupling in the I.F. is 
(London) was especially designed for Television reception on variable to vary the band width up to 21/2 megacycles. 
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L'Anienne (Paris) is the source of this super -regenerative circuit, from the Eiffel Tower. The interruption frequency oscillator 
which was designed to receive the 8 -meter voice transmissions coils are honey-comb coils of the sizes indicated. 
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A 5 -meter super- regenerative receiver using a single tube for the fier to increase the volume for loudspeaker operation. A 3 meg. 

interruption frequency as well as detection, is shown above. This resistor from grid to plate of the detector and a 100 mmf. con - 

circuit appeared in Radio Ternira (Buenos Aires). The set uses denser supplies the effective interruption of oscillation required 
two tubes, the superregenerative tube and a pentode A.F. ampli- for super -regeneration. 
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Hookups from England and Australia 
331 
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A recent issue of Wire ess World (London) contained this inter - of this set is about 5,000 kc. which supplies the desired second 
esting circuit for a 5 -meter superhet. The intermediate frequency channel separation -the values of all pars are shown. 
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The outstanding feature of this set is the use of "cathode" regen. Lion tremendously. The decoupling stage is untuned. The circuit 
eration in the R.F. amplifier stage. This increases the amplifica- appeared in the Australian Radio World (Sydney). 
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This 12-325 meter regenerative receiver from Television and a regenerative detector, the output of which is fed into a resist 
Sborf- Wave Wore! (London) has an unusually high "audio gain," ance- coupled triode and then transformer -coupled into a high gain 
so that if a station can be picked up at all, it can be received at pentode. The values of all parts are indicated for those wh( 
loudspeaker volume. The set uses one stage of R.F. followed by might like to try it. 
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"LOOKING IN's AT 
ERw 

TELEVISION IMAGES 

WHILE the information sent out by 
the Don Lee station in Los Angeles. 

gives hints regarding experimental re- 
ception of their 300 line images, having 
a frame frequency of 24 per second, by 
means 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 screw, or 
else resorting 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- 
diately takes up its 
scanning a c r o s s 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 so on. 

Fig. 2 shows a typi- 
cal sweep circuit as 
used in a cathode ra!! 
oscillograph. This type 
of circuit is used with 
a gaseous discharge 
type tube, such as the 
885, to give -in conjunction with the 
circuit shown -a saw -tooth wave series 
of oscillations. These oscillations, when 
applied to the proper electrodes of the 
cathode ray tube, cause the ray to sweep 
across the fluorescent screen at the 
larger end of the tube. Furthermore, 
this ray must be made to sweep across 
the screen in such a way that the re- 
turn stroke of the ray will be so fast 
that no trace of this return sweep will 
be 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, "Ec." is to prevent 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 
ionization potential, the negatively 
charged grid attracts the positive ions 
and repels the negative ions, which are 

attracted to the plate. thus tie -i,ii ::in:; 
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 resistor, "R." 

Type of Receiver to Use 
First of all, perhaps, we should give 

our attention for the moment to the 
type of high -frequency 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 images on a 
frequency of 49.75 mc., or 6.01 meters, 
while the accompanying voice channel 
is 52 mc., or 5.76 meters. The images 
are scanned at 24 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 

wsts,eitocvot...."/SI 

are given in the ext.( llt::t treati -e pub- 
lished by RCA, and available at most 
radio stores.' 

One of the accompanying diagrams, 
Fig. 3. shows a typical circuit set -up 
for experimental television reception 
and it is advisable to have one or two 
tuned radio frequency stages ahead of 
the first detector. Next comes the de- 
tector and mixer tube, followed by about 
two I.F. stages, tuned to 8000 Kc.; 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 cull 
and the general arrangement of this 
form of light valve is shown in Fig. 3. 
Two Nicol prisms are arranged, 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 arc is usually an un- 

desirable factor. 
The scanning of the 

image might be accom- 
plished either with a 
scanning disc, having 
300 lenses arranged in 
a spiral (for the Don 
Lee image), 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 
mirror being staggered 
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 piezo- 
electric 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 aril 
49.75 mc. respectively, a little different 
arrangement is used in the set installed 
in many official listening posts estab- 
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 -ware 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- (Continued on page 370) 

Cathode Ray Tubes and Allied Types. TS -2 published 
by Ihr Ill'.\ Ifn,lintrnn Co.. Harrison. New nervy. 2. 

when a high frequency current Is aPPlled b. a Ro- 
c11e1le salt erystaI for example. It acts as a loud -speaker 
nA rl hrotes at the applied frequency. If you e arrange 

t reheating mirror surface t t the crystal, you 
can 

y long of and one group of research men have 
rep utedly spent a lot of time and money on this Idea already. 
\who can tel you will heroine famous by invent in: 
a sbnplille.I television reeeiyer. using such a prin. iph 

At lea.t t\re high -frequency television stations are no, broadcasting 
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,(1(10 Kc. or 6 -2/3 meters, 
daily, except Sundays and holidays from 3:00 to 5:00 p.m. and from 
6:30 to 8:30 p.m., invite reports from "Lookers-in" or, should we 
say, Televiewers? 

t sec Television with Cathode Rays. by Arthur n. Holl- 
eran, published by the l'acflir Radio Publishing t'o. San 
ii.n...... 

in the image. The circuit recommended 
by the Don Lee experts for experimen- 
tal televiewers is a superheterodyne, 
with band -pass intermediate frequency 
transformers arranged to operate on an 
intermediate frequency of approxinate- 
ly 8000 Kc. (37.48 meters). For receiv- 
ing the voice announcements of 
W6XAO, (Don Lee), and for the pre- 
liminary television experimenters, most 
any type of receiver may be tried; one 
that will tune to 6% meters for the Don 
Lee station images. In other words, a 
receiver designed for 5 -meter amateur 
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 scanned p'etu-e and the receiver, 
of course, should tune very broadly. 
They recommend the use of RCA 954 
or 955 acorn tubes in the ultra high -fre- 
quency circuits, in the first stages of 
the receiver, except for the first detec- 
tor of a superhet., and here they recom- 
mend a 6L7 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 be 24 cycles to 800 Kc. 

Detailed data on the sweep oscillator 
circuits, size of condensers, and also 
data on magnetic sweets control devices 
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SHORT WAVES and 
Our Readers Forum. LONG RAVES 

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

The photo above .shows this month's prize -winner. Ned Carman, Jr., of Zumbrota, 
Minn., and we believe you will agree that he has a very tine short -wave set -up. 

Editor, SIIoRT WAVE CRAFT: 
As one of the many thousands of steady 

boosters of "S\\Y'," I am sending my 
heartiest congratulations on your "up -and- 
coming" magazine. It surely is very fine 
business for anyone interested in radio. 
I enjoy the Short I1'aers and Long )tares 

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

A picture of my "shack" herewith. As 
you can easily see, it is located in the base- 
ment, so whenever it rains "cats -an -dogs" 
I have to get out the old mop to repel 

invaders. Hi! Starting at the left you 
can see that "SWC" is doing the honors. 
Next comes a two -tube battery job -30 det. 
and 19 audio. All QSO's in this shack are 
carried on by means of the typewriter with 
the kind assistance of Uncle Sam. Hi! 
Anyone 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" eliminator, 
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 
blankets on top. Comes in mighty handy 
in case of an attack of early A.M. DX -ing. 
My present receiver uses a 58 untuncd 
R.F., 57 det., and 56 audio and the antenna 
used is also hooked onto the B.C. set up- 
stairs. I am planning to put up a separate 
antenna and also to change the R.F. stage 
to a regenerative T.R.F. stage. 

Veris have either been received or are en 
route from l'CJ, DJD. TPA4, EAQ, 2R0 -31 
meters, HAS3, and VK2ME. I have also 
heard the following: GS- B- C- D- F -O -P, 
DJA, DJB, DJN, DZH, PHI, TPA2, 2R0 -25 
meters, VK3ME, VK3LR, 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. 
CE1BC in Chile, YV4AC in Caracas, also 
Peru, Barbados, (Continued on page 369) 

A "Live" New York City Listener 
Editor, SHORT WAVE CRAFT: 

I have found your magazines to be very 
interesting and helpful to 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 suc- 
cess and accuracy in short -wave tuning. 
Now I will describe my listening post. 

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

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

(Continued on page 369) 

A glance at this picture 
gives some idea of the vast 
number of QSL cards col- 
lected by Irving Cohen of 
New York City -a real 
"dyed -in- the -wool" short- 

wave listener. 

Louis Kingsley Rebuilt Sets 
From Our Diagrams 

Editor, ÇFloRT WAVE CRAFT: 
Herewith is a photo of the `shack" that I'd like to 

enter in the "best station" photo contest. The shack 
is located. in the basement of my home. The receiver 
is a Federal All-Wave Pro, rebuilt from a diagram 
published in Short II'ace Craft. The tubes used are 
58- 56-- 2A5 -80. Next to it is a 58 TRF stage, that 
"hops" the signals way up; this stage was also built 
from a diagram in the Short Ware Craft. 

Above it is an old Atwater -Kent "BC" receiver. 
Beneath it is a Freshman Masterpiece; they're usually 
witched on when I'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 I decided 
to "paper" it with veri cards and I've almost done it. 
HI! Near my left elbow is my "mill" (typewriter). 
Very handy thing to have around. 

In closing I'd like to say that I'll gladly trade photo's 
and cards with anybody. (Continued on page 369) 
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The "Chicken- Coop" Special -a "Beginner's" receiver -built from old radio 
parts -including 201A tubes. 

BACK in 1927, when G5SW 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 Radio News. The Lord 
knows, the circuit was simple enough, and most of the parts 
were available in the radio "junk- box" -which in those days 
could be found in some corner of the home of any self - 
respecting radio enthusiast. However, the resulting recep- 
tion was only fair, due, as I later learned, to ignorance of 
schedules, atmospheric conditions and what not. But occa- 
sionally "Big Bett" would come through good and loud, 
and in due time arrived the coveted "verification," from 
London. 

Australia Romps In! 
This gave inspiration to greater efforts. More amplifica- 

tion was added, and some "gadgets" incorporated to facili- 
tate tuning, which had proved to be the greatest bugaboo. 

335 

The 
"CHICKEN - COOP" 

Special 
By Nils Radhe 

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

tight! Do not attempt to substitute fancy panels or metal 
chassis for the bread -board -it will not improve the set. The 
more 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 circuit, 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 1/2 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 try 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, (Continued on page 362) 
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"hese 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 
Rigolet to, broadcast from 3L0 Melbourne, Australia! In the 
excitement, the $30.00 was promptly spent in dispatching a 
radiogram to 3L0 and next day a verification was received. 
Since then, I have owned several good all -nave 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 right. 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 harts- especially condensers 
and chokes. If your wiring does not look so "hot," don't 
worry, only be sure that the connections are right and 

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 
This Month's $20.00 Prize Winner 

ts) 
- . 

- -- 

The photos above show front. rear, and bottom views of the "3 
in 1" reflex receiver, here described in explicit detail by its 

designer and constructor, Mr. Houton. 

f \ the early lacs of broadcasting when tubes were an 
pensive item in réceiver construction, the reflex cir- 

cuit, in which the same tubes are used for both R.F. and 
A.F. amplification, 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 terni "reflex" really means. In view of the 
fact that practically all short-won' experimenters desire the 
most results from the least number of tubes, it is suprisire; 
that so few short -terre refer receivers have been developed. 
With the abundance of (teal -purpose htbrs available today. 
it should be an easy matter to design a reflex circuit of 
either the tuned- radio -frequency or the superheterodyne 
type in which a single hure, such as the 6F7, serres two, 
three or erra more proposes. 

6F7 Does 3 Things! 
In the short wave receiver illustrated and described in this 

article, the 6F7 pentode -triode tube functions as a hivrd- 
rodio- fregneoell amplifier, as a regenerative detector and as 
the first audio- regneneo amplifier. 

As Fig. 1 shows, the R.F. and detector circuits 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 controlled by the 50.000 ohm potentiometer, 
R5, which varies the plate voltage appFed 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 returned to the 
grid of the pentode section. Thus the pentode portion of the 

\ \'ith this receiver a 6F- tube is caused to act as a tuned 
radio frequency amplifier. also as it regenerative detector and 
first audio -frequency amplifier. To afford a better match at the 
ontnut stage, a 6C: or its equivalent is utilized. The cost of 
building this set is extremely low and the results are very 
worthwhile, indeed. as four tube results are possible with 
but two tubes. 

6F7 not only serves as an amplifier for the R.F. signal but for 
the A.F. currents 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 circuit ; 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 
"match" can be obtained.* This tube need not be of the metal 
type, unless desired; the author used this type merely be- 
cause both the 6C5 and an 8 -prong socket were on hand. If 
a glass tube is preferred, the 76 or 41 types are most suitable. 

Simple Chassis Used 

As shown in the photographs. the set is built up on a 7x9x2 
inch electralloy chassis, no front panel being used. The tun- 
ing condenser is mounted at the center with the 6F7 socket 
directly behind it. The plug -in coil at the left of the tuning 
condenser is in the R.F. circuit; the detector coil is at the 
right. The socket for the 6C5 tube is placed close to the rear 
right 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 are 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 
h:eh impedance A.P. choke and a coupling condenser are used. -Ed. 
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"3 in 1" REFLEX Set 
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By Harry D. 

Hooton, W8KPX 

sockets anat ling them to be placed di- 
rectiy 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 be 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 socket is very 
difficult to remove and may cause a 
short -circuit or impair the efficiency of 
the receiver. 

Check Wiring Carefully! 
After the set has 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 
180 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 received 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 condenser, C5, for maxi- 
mum volume. It is not necessary to re- 
adjust the trimmer each time a station 
is tuned in as the fixed condenser, CG, in 
series with the detec'or grid coil. is 
placed there for the sole purpose of ob- 
taining better "tracking" between the 
two tuned circuits. 

In case no oscillation is obtained in 
the detector circuit, it may be necessary 
to add more turns to the tickler coil, 
use a lower value resistor at R6, or 
readjust the coupling co:,denser, 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 correct when the detec- 
tor "breaks into oscillation" with the 
potentiometer turned about three - 
fourths on. If "B" batteries are used 
or the power back has a voltage - 
divider, RG may be omitted, the lead 
from R5 connected directly to the 135 
volt tap on the power- supply. The 
remedy for a poor choke is obvious - 
simply replace it with a better one. 

I'oints 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 would allow a con- 
siderable amount of A.F. current 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 specified 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 soldered joints and open - 
circuited paper condensers at C10 and 
C14. However, if the set is correctly 
wired it is not likely that any difficulty 
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 bat- 
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 diagrams given above in both schematic and picture style, should enable the reader o construct this 2 -tube reflex receiver 
eery easily. The stronger stations are capable of operating a sensitive loudspeaker and it makes a very good set for all- around 

headphone reception. 
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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 81/2" 
by 5" by 41" high. The specifications called for this re- 
ceiver to have sensitivity, selectivity and more -than -usual 
earphone volume. 

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 42" 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 above, to guide 
you in the construction of the 1 -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 by means of plug -in coils it covers all of the regular wave- 
bands. New style extra -small batteries are employed and the set 
tunes in a surprisingly smooth manner. It makes a dandy "head - 
phone" receiver and weighs hut 2 Ills., with batteries. 

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" batteries 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 Conventional 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 control and completed the cir- 
cuit design. 

With the electrical features taken care of, the problem 
now resolved 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 ,`s" in thickness, was chosen 

to carry the various parts. This was cut down to 41/2" 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 point, providing a means of plugging in the 
various coils. The two insulated (Continued on page 366) 
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i5_1 w 
Top and bottom views of the new metal tube l'.II.F. converter. 

SUCH phenomenal success has been reported by those 
who built the "10 -meter Converter" described in the May 

issue, that we decided to find out how well it would work on 
the higher frequencies. 

'With the present interest in to /erisioi on the higher fre- 
quencies rapidly increasing, some type of converter is neces- 
sary in order to convert the present television or short -wave 
receivers for the new television bands -around 5 or G meters. 
The converter described in this article makes an excellent 
unit for converting television receivers and is also ideally 
suited to "amateur" use on the 5 -meter band. 

This converter uses a GAR and a 6C5. The first as a first 
detector, and the latter as the high -frequency oscillator. We 
have shown two methods of coupling the output circuit of the 
converter to your present receiver. One is eapneitire cou- 
pling and the other is indr'etine. If the present antenna 
coupling arrangement in your receiver consists of a con- 
denser coupling to the grid circuit or an untuned stage, then 
t he caacitive method shown in the diagram should be used. 
If your receiver employs an antenna coil consisting of sev- 
eral turns, then a small coil having the same number of 
turns as the antenna coil can be wound on the form along 
with the detector plate coil and connected to the antenna and 
ground posts of the receiver or to the two terminals which 
go to this coil, with a twisted pair or a short length of 
shielded cable. 

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

The U.H.F. 
CONVERTER 

339 

Ideal for Television 
and "HAM" Use 

By George W. Shuart, W2AMN 

This is an excellent converter for either the "Ham" or 
"Fan." The "Ham" will find it useful for 5 -meter reception. 
and the "Fan" mar use it to convert his present receiver into 
an ultra high frequency combination. The "Television" ex- 
perimenter may connect this to his present Television receiver 
and cover the new ultra high frequency television hands. 

converter to make this addition as the improved results will 
be quite worthwhile. 

How Det. and Ose. Circuits are "Tracked" 
The first- detector circuit, because of its regenerative quali- 

ties, is exceptionally selective and sensitive. It is so selective 
that it is almost impossible to get perfect "tracking" between 
it and the oscillator circuit. However, by properly adjusting 
the coils, Le., by spreading the turns of the oscillator cod 
either farther apart or closer together, and employing a 250 
mmf. condenser in series with the oscillator tuning eon - 
denser, 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 (Continued on page 364) 
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Both schematic and physical diagrams are shown. Even the 
most inexperienced constructor can build this excellent U.H.S. 

converter from these diagrams and description. 
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A MODULATOR By Harry D. Hooton 
W8KPX, ex -W8BKV 

For the "M.T." Xtal Transmitter 

Two photos above show, respe (irely. modulator connected with the "Mt.T." crystal 
transmitter described in the September issue of this magazine, and in lower photo - 

microphone connected with the modulator unit. 

THE problem of se'ecting a suitable 
modulator for the "M.T." Xtal (metal - 

tube) Transmitter, described in the 
September issue of Short Wave Craft, 
is by no means a simple one. In the first 
place if the plate type of modulation is 
used, the audio requirements are ex- 
actly 50'; of the power input to the 
amplifier for 100' modulation. Or in 
other words, for the 20 watts input to 
the GF6 we must have at least 10 
watts of audio for complete modula- 
tion of the carrier. The use of such 
high -power speech equipment is de- 
cidedly impractical in this case, as it 
would place too great a load on th 
Genemotor. Suppressor and control - 
grid modulation must also be ruled 
out, because of the internal construc- 
tion of the GFG tube and the circuit 
arrangement. 

Titer., is one type of modulator, how- 
ever, that is ideal for use with this 
transmitter. This is the comparatively 
unknown but extremely simple series 
modulation. This system of modulation 
is 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 (or tubes) of sufficient 
plate cut-rent capacity to carry 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 modulator, the s i m - 

After (.1,n,idcring man} different o pe, 
of "modulators" for use with the "M.T." 
Crystal Transmitter described in the 
September number, Mr. Houton finally 
selected the one here described. This 
modulator can he built at a very nom- 
inal cost and utilizes a 6C5 and a'9. The 
circuit is of the series nwdulat,,r t,pe. 

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

Simple Line -up of Modulator 
The series modulator 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, 
so that the voltage drop across its 
cathode -plate circuit will not be exces- 
sive. 

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 is 
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 is 
built up on a 7x9x2 inch electralloy 
c hassis, the tubes and the microphone 
transformer being placed close to one 
end. 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 
is used it will be necessary to use a 
shielded microphone cable and perhaps 
shielding on the grid leads to the (C5 
tube, in order to prevent commutator 
noise from feeding into the speech am- 
plifier. An Ur' 1111 ground should he 
L.:neeted to the chassis as shown i 

Fig. I. (Colttitrnrd on page 3G0) 
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Wiring diagram of Mr. ilooton s simple modulator. 
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:Note the "Prof." appearance of the "R.E.C. transmitter 
by Mr. Abrams from receiver parts and tubes. 

ONE of the most popular types 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 the 
above specifications, and for use with 
the all metal tubes. It uses three type 
6K7 tubes and has an output of from 
15 to 20 watts. 

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 can 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 elements, which cut down 
losses. And secondly, 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- 
signed machines weld the metal shell to 
the base under split second automatic 
time control. A current of 50,000 am- 
peres is used for this welding operation. 

Some cf the features of the transmit- 
ter itself, include a tritet oscillator, 
making the circuit 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- 
ly, 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 finish 
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 
oscillator in the center and the amplifier 
to the right. 

Construction 
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 
right angles to the transformer case. 
Then 1 /16 inch holes should be drilled 
through the lugs and corresponding 
holes drilled through the chassis. 

built 

The "R. E. C" 20 Watt 
CW Transmitter 
Uses Receiver Parts and 3 Type 6K7 

Metal Tubes 
By ALVIN ABRAMS 

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. 
It is crystal- controlled. 

This method of mounting is the sim- 
plest and if ordinary care is taken, it 
will have a neat appearance. The two 

List of Parts 
2 -C1- Trutest 8 mt. Inverted Can Type 

Electrolytic 5- C2 -.01 mf. Fixed Condensers 
3 -C:1 -.002 mf. Fixed Condensera 
1- C1- Isolantite Padder 27 -160 Mmf. 2- C5- Trutest 100 mmf. Midget Var- 

iable Condensers 

1- C6 -ICA 140 mmf. universal Midget 
Varia le Condenser 

1 -RI- Trutest 50,000 ohm 10 watt fixed 
resistor 1- R2- Trutest 25.000 ohm 5 watt fixed 
resistor 

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

3 Type 61(7 Metal Tubes. RCA Radiotron 
1 Type 524 Metal Tube, RCA Radiotron 
4 Octal Base Wafer Sockets 
1 Power Transformer -6.3 volt winding. 

5 volt winding. 250 volt sec- 
ondary at 60 mills (M.A.) or 
Trutest 7.8 tube transformer for 
greater output. 

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

filter choke 
I Bud 2'., inch coil form, 4 prong base 
2 Bud 2t4 inch coil form. 5 prong base 
1 4 prong socket 
2 5 prong socket 
2 Phone Plugs 
3 Closed- circuit jacks. I.C.A. 
1 Open- circuit jack (Phone jack) I.C.A. 
'. pound No. 20 Double Silk Covered 

Magnet Wire 
2 Porcelain Feed- Through Insulators 
1 Porcelain Coil form 21,4 inches diam- 

eter Bud 
I Trutest Rudi,, Freonenev Choke 

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 is 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 erratic 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 page 373) 

tGK7 6K7 

Rl 

5wt Tl 

110V, 
A.C. 

i 

C2 

l 
C6 
L 

a C3 li 
C31 

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 popularity of the 5 meter ama 
teur band has resulted in the use of Transceivers. 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 no more than a 76 -42 combination. 

Action When Transmitting and Receiving 
A 6AG tube, having two triodes in one envelope, was se- 

lected to do the double duty of being the super -regenerative 
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Wiring plan of the 6:16 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 
6AG 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 audio power to the 
speaker. When transmitting, the 42 becomes the modulator, 
modulating the oscillating second triode of the 6A6. The 
76 becomes the speech -amplifier, giving plenty of pickup. 
With this arrangement, it is not necessary to talk too close 
to. the mike; a distance of eight inches is satisfactory. The 
circuit is a conventional transceiver circuit with the excep- 
tion that the oscillator and detector circuits are independent 
of each other. 

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

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

The IDEAL 
TRANSCEIVER 

Uses Split 6A6 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 
6A6, 76, and 42. Plate supply from batteries or dyna- 
motor. 

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 % 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 receiving tuned circuit is 
grounded when transmitting, and the transmitting circuit is 
grounded when receiving, power from 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 (Continued on page 375) 

Top and bottom views of Transceiver. 
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$5.00 Prize 
ANTENNA CHANGE OVER 

SWITCH 
Most short -wave "Fans" have found that 

for best results two antennas are needed - 
one for the broaniasl and one for the short 
wave bands. In the broadcast hand the 
"L" type antenra works best, odile the 
doublet performs good for the shorter naves. 
The diagram Neatly shows a method of con- 
necting a double lade double throw snitch 
for changing from one antenna to the other. 
In one position the "L" type antenna Is 
connected to one side f a receiver, while 
the ground Is connected to the ground posts 

SET, 

el, Rif 'ol+,> 

DOUBLET' 
(ANY TUPE) 

INVEIAED" 
INSULATED DT. 

SWITCH 

0 
on the receiver and the roller side of i 
doublet connection. When in the other tini 
sitian thcttloublet is connected to the nun 
doublet moats and the ground to the ground 
post receiver. t'hi.e system works out very 
suit. -Glenn Crabb. 

VERNIER -FOR S -W SET 
Vernier tuning may be easily Installed on 

a receiver equipped with a large circular 
tuning dial. Ity running a bolt through a 
small knob. as shown In the diagram (a 
cork works out very nett for this pmposet, 
and tasten it to the panel beside the large 
.liai so that the knob will b,at firmly 
against the edge of the dial.- K ri lli 

$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 
awarded eight months' subscription to SHORT 
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 
sketch, of your favorite short -wave kink to the 

"Kink" Editor, SHORT WAVE CRAFT. 

Ow by -pass condensers across the power 
line and grounding the center connection. 
as airmen In the diagram. This worked out 
remarkably nett and for those mho cannot 
rllminate the trouble by the usual nlethnds 
Imuld find this one sattsfarturi' -Ulm 
Lively. 

.002- 

.006-MF 

`L OV., 
,A.C. 

0¡4 

sw J &NDE°.1 
TO CHASSIS 

0 
SOLDERING IRON 

REGULATOR 
T had trouble In keening the soldering 

iron at the right temperature and found the 
fiction ing kink the Ideal solution. When 
starting up the bulb is shorted out of the 
circuit. After the iron has become hot 
enough the switch is tllrustn In the off po- 
sition nutting the bulb in series With the 
iron and. In this way. the Iron will not over - 
heat. 1 found the 130 -watt bulb to be most 
satisfactory. Complete ,details of the circuit 
are given in the drawing. -Dick Eastman. 

LAM-1:79 (W 
S) 

PHONE 
TIP 

PLACE LEAD IN 
HOLE WHEN 

SOLDER IS 
STILL LIQUID 

HOLES HOLES 
SAME SIZE 
AS TIP 

WOOD 
BLOCK 

HOW TO SOLDER PHONE 
TIPS 

When soldering phone tips to wires. I fin 1 

that it Is much easier If two holes the size 
of the tips are bored into a Mere of wood, 
then by putting the tips into these boles 
they 55111 be helot firmly while soldering. 
Needless to say. the tips should he tilled ith solder acni the ire should be well 
tinned.- Jantes E. Dailey. 

NEW USE FOR TOOTH- 
BRUSH 

In building a low -loss plate tank coil for 
my transmitter. I encountered dimcuity in 
procuring material for the celluloid strips 
which support the cuit. Finally, I decided 
to use the celluloid tooth -brush handle which 
served the purpose esrrllcnt iy. I used cel- 
luloid to secure the rire Inc the cella loti nd 
after rollst rurtion. this made a very nice- 
looking piece of apt aratus. If the tooth- 
brush Is bent it m:r be straightened Inv 
soaking In hot 55attr until pliable. then 
left to rad het nevi] .weighted fiat surfaces. 
-Sidney Slotzulrk. 

CELLULOID 
TOOTH BRUSH 
HANDLES 

COIL 

I 
REDUCING TUNABLE 

HUM 
I was troubled with a low- frequenry hum 

of great Intensity of tore tunable hunt vari- 
ety in my receiver. This only occurred be- 
tween 40 and SO- meters I had tried every- 
thing I could think of to eliminate tits diffi- 
culty, and finally overcame it by connecting 

SOCKET 
TO PLUG IN 
SOLDERING IRON 

ON -OFF 
SWITCH 

BASEBOARD 

MONITOR SWITCH 
ray employing a single -pole double -throw 

witch in the !date Moult of the deterso 
n ul,v erre i ver. 1 au' aide to snslteh from 

oniter 
to receiver moll u operation, an 1 

he signals w from the monitor appear I c 

idler the secaLer or the earphones of th 
c ciel rcler. I presenting this for th 
'Ikons" who desire arly ty and 

how 
t 

this The dru el'a'te slum s hoe this 19 
numpllsheJ.- Iaatun 1 \'catront. 

R.F.0 

TO DST. 
PLATE 

TO MONITOR PLATE 

USE SAME IgptUP REGARDLESS 
OF TYPE DET. OR A.F 

BEING USED. 

1 
SW.1 

B+ 

0.) 

'i RtANSCEIVER KINK 
Tice 5 -meter transceiver has Invoice one of 

the most popular pieces of radio apparatus 
the "I lam" has ever k n The only dis- 
advantage Is the tuning affecta both the 
transncitung and rer,.icing frequencies. I 
hate tine rome this by using :1 n'trh 

a 
nl 

lino condensers -.nie for r,rrir .r and one for 
t ransmd t t i ng. The transmitting condenser 
Is set so that Tine frequency 5ian transmit- 
ting Is sont en here in the band: preferably a 
dear stmt. Then when snitching to ree lv- 
tlg, adjustment of the rcwricing dial causes 
no change in the frrqurmer of the transmit- 
ter when ne deride to transmit again. -\Vil- 
liam Thon. 
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A PLACE FOR THOSE 
LOOSE PARTS 

I have constructed three of these and have 
them hanging on the wails in cunsenitnt 
places. Drawers may be fitted to these but 
are not necessary. -Philip Grete. 

BAKELITE 

.I r 
CUT INTO t/2$TRIPS 

SLOTS TO HOLD WRAPP- 
ING WIRE. THIS KEEPS 

SPREADERS IN PLACE 

SLOT FOR 
FEEDER 

WIRE FINISHED 
SPREADER 

ANTENNA SPREADERS 
I made a number of antenna feeder 

spreaders from an old bakeli to panel by con- 
necting \z tn. strips and shaping the 
ends In the manner shown in the drawing. 
The main advantage of this bile of spreader, 
of coarse, Is In Its light weight and good in- 
sulating qualities. Bakelite stands the 
weather much better than hard rubber. -L 
Cantu, 

SLOT y 
VALVE 

GRINDER WOOD 
BLOCK 

Va l."1( Vi' 
BLOCK 

t 
6" 

METAL 
PANEL 

EMERY CLOTH 
TIED ON WITH WIRE 

ATTRACTIVE PANEL 
FINISH 

I toe a valve grinding machine. ny cut- 
ting a slot into a square block Of 1100.1 and 
gluing a call 

a 
of cloth to th utton 

of tine oe 1, the "whirl elTect" ran be ae- 
congdished in a few moments. -John Went- 
north. 

IRON HOLDER 
It consists of large fuse -clip bolted to 

a warns strip of metal. This will cling to 
the Iron and when the Iron la not In use it 
ran be rested on the bench without burning 

hole in it. In this manner the holder Is 
always attached to the iron. -L Tomah 

A 2:15 RECEIVER KINK 
Many "Fans" are interested In listening 

to both sides of a radio conversation. and 
the following kink Is one method of doing 
this. Ity using two condensers connected as 
shown in the diagram, together with a sin- 
gle pole double throw switch either side of 
the conversation may be conveniently tuned 
In.-John Praha, Jr. 

www.americanradiohistory.com

www.americanradiohistory.com


344 SHORT WAVE CRAFT for OCTOBER, 1 9 3 6 

WHAT'S NEW 
In Short -Wave Apparatus 

The short -wave apparatus here shown has been carefully se- 

lected for description by the editors after a rigid investiga- 
tion of its merits 

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 
Electric 316 -A triode the answer to their 
needs. 

The frequency limit of oscillation is 

ULTRA -HIGH 
Transmit 

750 megacycles. The photograph shows its 
construction and it reminds one immedi- 
ately of a percolator top. Its maximum 
overall length is 2 25/32nd 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 
3.65 amperes, and has an average thermi- 
onic emission of .4 ampere. It has a thori- 
:ited tungsten filament. The inter -elec- 
trode capacities are us follows: 

Plate to grid 16 mmf. 
Grid to filament ....... ....1.2 ullnf. 
Plate to filament ......... ...0.8 mnif. 
Maximum ratings- direct plate voltage, 

450; 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 me. are as follows: 

Plate voltage 450 
Plate current .. . ..... .80 ma. 
Grid current . .12 nia. 

200 

80 

0 
-160 -120 -80 -40 

GRIO 

FILAMENT VOLTAGE 2 V. D.0 
PLATE CURRENT -.- GRID CURRENT 200 

300 
1D0 

MWAril 

rrrMai Eb.100 

0 +40 +80 +120 
VOLTAGE 

200 

r 160 a 412 
re 
Jà u aO w- 

40 

o 

so (FILAMENT VOLTAGE. 2V, DC 

M -40 /S 
wi'g/ //I 

0 100 200 300 400 500 600 100 800 
PLATE VOLTAGE 

Graphic charts showing relations of plate and grid voltages and currents. 

FREQUENCY 
ting Tube 

METMOD 

CIRCUI 
WIRES 

OF TUBE SUP- 
PORT MOD- / ULATION 

SLEEVES 
SET SCREWS 

o loo MA 

.001. 
MF. 

V 
TADS 

LEAD WIRES 

0-3V '7001-MF 

001 
MF 400v 

DC +: 

R.F 1 
CNO E II 

INSULATION 
SUPPORT 
COPPER 

1- 0 T 
M0 * F 

.. CIRCUIT FOR 001 D.0 FILAMENT 
OPERATION MF 

CIRCUIT FOR I A.0 A.C. FILAMENT 
NOTES- OPERATION 0- 500.0MS J 
1. ALL GNOS. TO COPPER BASE SHEET 
2 R FCRONES ll/'2 L 'A ONG COIA ISTURNS 
N2 32 6 A 3 COPPER WIRE 

INNER COPPER 

METAL PLUG 
OUTER COP ER /jUBE OR ROOM 4 TUBE 

DOCTORS r i FIL. 

ADS- 
1 

ROO-. 

- 0 F SLIDING METAL PLUG 
DIAMETERS BETWEEN 2AND CLOSE SLIDING FIT 
4.LENGTN,3 /e WAVELENGTH ON BOTH CONDUCTORS 

-DETAILOF FIL. TUNING RODS. 

Co 
j 

2ro3 
MMF 

R.F. 
CMGKE 

^500 
ONMS 

020MA 

NSUL. 
BUSHING 

Hookup suggested for use with the new 
high frequency 3l6 -A triode and detail of 

one of the filament tuning rods. 

Power output 7 5 watts 
The grid bias or leak should be adjusted 

to optimum value for the particular tubes 
(Con tflulr,1 NN pant" .iß51 

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 receivers, loud- 
speaker testing, frequency measurements 
and ninny 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 15,000 cycles per second. Small, 
light in weight and highly accurate, this 
unit incorporates design features found in 

Front view of the beat oscillator. 

only the highest priced laboratory oscil- 
lators. 

Features of the new beat frequency os- 
cillator include the use of four Acorn type 
tubes, which greatly reduces space re- 
quirements and permits a more efficient 
component part arrangement. A neon 
lamp gives a quick means of checking the 
dial readings against the line frequency 
of 60 cycles -other checks may be made 
at 120 and 180 cycles. For 50 cycles, ref- 
erence points are 100 and 150 cycles. The 
direct- reading dial is controlled by a 5 

to 1 vernier drive, which permits easy and 
accurate adjustments to any desired fre- 
quency. 

The entire instrument is contained in 
the standard service equipment case, made 
of solid steel and finished in'black crackel 
lacquer. The case is fitted with a leather 
handle and the entire instrument weighs 
only 10aí lbs. 

This instrument is applicable to the fol- 
lowing purposes: measuring receiver fi- 
delity, measuring audio amplifier fidelity, 
checking transformer frequency charac- 
teristics, checking filter frequency charac- 
teristics, making frequency measurements, 
testing loudspeakers for rattles. testing 
radio cabinets for howl, stroboscopic speed 
measurements. 

Operation of a heat frequency audio os- 
cillator is based on the beat or difference 

Names and addresses of manufacturers of apparatus described on this and fol iorinn pages furnished upon 

frequency produced when two r -f oscilla- 
tors :ire 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 he 
adjusted to any desired value. by shifting 
the variable oscillator. 

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

Rear view of useful instrument for the 
serviceman and experimenter in general. 

receipt of 3 -cent stamp: mention No. of article. 
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The New HAMMARLUND 
"Super-Pro"-Part IV 

The new Hammarlund Super-Pro. Right -curve 
showing the selectivity of the 1F. amplifier. 

No. 570 

AS promised in the last article, on the "Super- 
Pro," this concluding discu. -sion will cover 

technical tests on the "Super -Pro." 
The information presented is based on a spe- 

cial series of laboratory tests conducted by one 
of the foremost independent laboratories in the 
country. 

First, let us discuss the dial calibration tests. 
The calibration of each of the five main tuning 
sections were checked against the crystal -con- 
trolled oscillator and against stations of known 
frequency stability. It was found practical to 
pre -set the receiver to a definite frequency and 
promptly intercept the desired signal. The dis- 
crepancy at the most was only a matter of a 
few hundred cycles. 

Tests for Frequency Drift and Sensitivity 
The frequency drift of the receiver was also 

checked with a high precision crystal- controlled 
oscillator. The test oscillator was warmed up 
for a period of one -half hour, so that it would be presently stabilized. 
The receiver was then set to 14 megacycles, the exact frequency of the 
oscillator, and left running for half an hour. The frequency drift of the 
receiver during this period from a cold start to temperature stability 
amounted to only 2.2 kilocycles. An additional half -hour of operation 
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01 
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T 
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LO 100 1,000 
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10,000 100.000 

Curve at left 
shows result 

I tests on 
the Super -Pro receiver 
A. V. C. ac 
lion. Note 
h o w output 
remained con- 
stant orr ea 
Neme range. 

failed to indicate additional drift. 
The next test was made on the receiver's sensitivity. The re- 

sults were tabulated and appear in curve "A." 
To obtain the curves shown, the signal input of the "Super - 

Pro" was adjusted to afford G milliwatts output with 30% mod- 
ulation. as against 1 milliwatt output with the modulation off; or- popularly S Ieakiug- -when the signal -to -anise ratio or power 

By 
Donald Lewis 

was 6 to 1. If the measurements had been 
made without regard to noise- ICrel, on the 
basis of a 1 to 1 ratio, the sensitivity would 
appear still greater. With this severe re- 
striction, nevertheless, of a 6 to 1 ratio, the 
sensitivity averaged about 0.85 microvolts. 

The next feature of the tests that proved 
interesting was the selectivity check of the 

amplifier. The result is graphically 
shown in curve "B," with both the narrow 
and wide band effects. The narrow band 
is the result of the intermediate frequency 
coupling control on the front panel being 
set at maximum selectivity, while the wide 
band curve was made with the control set 
for minimum selectivity. Intermediate set- 
tings of this continuously variable control 
provides band -widths between the two ex- 
tremes. It is interesting to note that in the 
most selective position, the band has a total 
width of 10 kc. at 100 times the input, while 
in the wide -band position the curve is spread 
so that side -band cutting is at n minimum, 
providing an excellent degree of reproduc- 
tion fidelity. 

The accurate AVC action was the next un- 
usual feature studied. A curve shown at "C," 
was made on this action with á 2200 kilocycle 
signal with 400 cycles, 40,,0 modulation, and 
:Is will he seen -the result was truly amaz- 
ing. The receiver output actually remained 
constant within 2', DB while the signal in- pit was varied over the extreme range from 
.1 to !_. million microvolts. 

In the image- frequency selectivity tests 

2.0 f 
R. 15 

N 10 

ó 0.5 

o 

BAND 
NS 5 

BAND 
N4.1 I 

BAND BAND 
N2.3 

BAND 
N 2.4 I ^ 

500 1.000 5.000 
FREQUENCY IN KILOCYCLES 

Graph above shows sensitivity of Super -Pro on various 
frequency hands. 

1Q000 20.00 

at 20 megacycles, the signal -to -image ratio was 178 to 1. At 550 
kc. the ratio rose to 2.818,000 to 1. Other ratios obtained were 
-SOU ke. 398,000 to 1; 1.8 mc. 100,000 to 1; 3.8 mc. 35,480 to 1; 
7.5 ate. 7943 tu 1, and 15 mc. 1413 to 1. 

An interesting test was also conducted at the W.O.R. broad- 
casting station. The "Super -Pro" was operated in the immediate 
511.(:m watt field of N'.O.It. and ('harles I(',II,;I,,. v.7 I, I, our 31 I 

New Apparatus for the 

I.F. transformer, 1161 

.\ HZ-TUNED I.F. TRANS- 
FORMER, 116.1 

T II E National Company, 
well -known for their high 

grade radio parts, have recently 
announced a new I.F. trans- 
former which is clearly shown 
ill the photograph at the left. 
This is a very sturdily construc- 
ted unit and should find favor 
among the amateurs and experi- 
menters who desire to build pre- 
cision equipment. The two air - 
dielectric variable padding con- 
densers are mounted in the top 
of the shield. and between these 
is a small metal shield, isolat- 
ing the fields of the two con- 
densers. 

These condensers are adjusta- 
ble from the top of the can 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 saine as the ex- 
citer tank circuit, described in 
this column last month. The en- 
tire assembly measures 4x2 %x2 

in. In designing this trans- 
former the manufacturers have 
endeavored to eliminate the 
possibility of frequency drift 
by special construction. 

COMPACT FILTER CON- 
DENSER, }165 

CORNELL- DUBILIER h a s 
recently introduced a very 

compact and extremely efficient 
high voltage transmitting ca- 
pacitor, which is shown in the 
photograph. The 1 inf. unit 
measures only 2% in. in height. 
These are impregnated with 
Dykanol "A." They are her- 
metically sealed in a welded 
metal container and possess ex- 
ceptional qualities inasmuch as 
the new non -inflammable liquid 
is used for impregnation. The 
manufacturers claim that the 
electric characteristics remain 
stable under all temperature 
conditions. These capacitors are 
available in the complete range 
of capacities at voltages up to 
and including 6,000 volts D.C. 

am 
TV 4 : \t j/ A_ 

V. 
1 .Vs 

C".u.0.s,I. Cae 

Midget capacitor 1165 
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OEM ---.-- M.---------...---.- 
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. T HE RADIO RMRTE ! . - 

111 

anductect .e Geo. (Shuart - .--- - - -- -.---- - -- -- - - -- 
Radio Amateur Course 

IN our fourteenth lesson the more 
sensitive type of ultra high -fre- 

quency receiver is discussed. Both the 
resistnce- coupled and the tuned 
superhets, together with the various 
converter circuits are explained. In 
our previous lesson we considered 
the use of the super -regenerative re- 
ceiver for ultra high frequency re- 
ception. While, as previously ex- 
plained, this receiver has qualities not 
found in any other set, it also has 
certain disadvantages which may be 
rather important under certain con- 
ditions. Eventually, the superheter- 

FOURTEENTH LESSON 

modulated oscillator. Therefore, as the 
transmitters are stabilized and held 
down to a band of from 10 to 15 kc., im- 
mediately we need a more selective re- 
ceiver if we are to cope with the ever - 
increasing number of stations. The 
answer to this, of course, is the super - 
heterodyne. The most popular super- 
heterodyne for ultra high frequency re- 
ception at this writing is the well -known 
resistance- coupled design in which the 
I.F. stages are resistance- coupled and 

Resistance -Coupled Superhet 
In Fig. 1, we have the resistance - 

coupled I.F. superheterodyne, employ- 
ing a stage of tuned radio frequency, an 
autodyne first detector, two stages of 
I.F. 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 frequency. Thus, if we were 
to assume that the I.F. was 50 kc., the 
first detector would be detuned 50 kc. 
from the signal frequency. This means 
that 50 kc. either side of the resonant 
point will receive the station. We then 

15 ' (MMF 
954 MMF 

2 MEGS) 954 
606 6C6f 

o 

001- 
MF. 001 

MF 
/ 

500 
MMF 

o. - 
MEG. 

FIG.1 
(SOHMGS MEG é+ 

0.1- 
'IMF / 

MEG 50,000 o. - 

OHMS MF. 

`IMF 

MEG 

50.000./ 
OHMS 

.500' 
OHMS 

C MAY NOT BE NEEDED 

A complete resistance coupled ultra high frequency superheterodyne, suitable for "Ham" or television reception. 

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

In the early days of ultra high fre- 
quency experiments, the broad super - 
regenerator was desirable because of 
the type of transmitting apparatus em- 
ployed, 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- control, will be used. There are 
two good reasons why the transmitter 
will change and is changing -and they 
are: first -the ever -increasing number 
of amateur stations operating in the 
metropolitan areas, 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 band 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 kc. In time, 
even this receiver will not he selective 
enough, although it can be made con- 
siderably more selective than the super - 
regenerator. 

IIÜ 
1/ MiAF 

. 
6A8 

001- - jo( 
MF ( 

50.0000 }SET 
OHMS TUNED 

100 TO DESIRED 
MMF I F f -- OSC 6C5; 

5/ 
MMF. 

500 - 
OHMS 

50,000 
'OHMS 

C 001-TO 
.00025-MF 
DEPEND NG 
ON I.F(.0002- 
MF. FDA 6,.. 
8.000 KC ) 

EG 8+250V 

e 
FIG.2 B- 

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

have to allow a hand width of over 100 
kc. of that station because directly be- 
tween the two beats we hear the "car- 
rier" of the station, the same as you 
would on an oscillating detector. This 
carrier whistle is heard because 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 
mmf. variable condenser. The R.F. 
stage helps somewhat for working du- 
plex 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 be to use 954's in both the R.F. 
and detector stages. 

The "Converter" 
With the increasing number of stabil- 

ized transmitters, one's thought nat- 
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ference was experienced because of the 
high selectivity of the regenerative de- 
tector stage and the wide separation in 
frequency of the images. 

al 
2 MEGS 

TOI 
1.F 
AMP. 

TUNED 
TO I F 

.p. 

50.000 x x 
`OHMS 955 

200 
MMF 

FIG.3 Ñ01:. X x 

Converter diagram employing the Acorn 
tubes, 954 and 955. 

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 can 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 
first 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 6A8 and using 
very loose antenna coupling, consider- 
able regeneration will come about in 
this circuit and for this reason 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 kc., and 
preferably higher. In choosing this 
intermediate frequency, we have to 
bear in mind harmonics of the oscilla- 
tor in the superhet receiver with which 
the converter is being used. The re- 
ceiver should be adjusted so that any 
harmonics would fa!I out of the range 
desired to be covered with a converter. 
Also, keeping the I.F. frequency high 
makes images 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- 

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

Acorn Tube Converter for High Fre- 
quencies 

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 regeneration is also em- 
ployed to further the degree sensitivity. 
The advantage 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 
tubes. These two converters are shown 
for operation directly 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 
the resistance -coupled affair shown in 
Fig. 1. 

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

ANT 
SAME AS GRID COIL 
BUT 1 LESS TURN 

35 
MMF 

Ir STAT ' 
( ROT 

TUNED TO FREOuENCY OF TRANS- 
MITTER WHILE WORKING DUPLEX 

tT.SET 

ANT 

When working "duplex," the wave -trap 
shown above should be tuned to your own 
transmitter frequency. This will prac- 
tically eliminate acoustical feed -hack be- 

tween speaker and mike. 
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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 
I.F. stages, while some experimenters 
prefer three. However, if carefully de- 
signed, two stages will be entirely sat- 
isfactory. The I.F. transformers may 
be constructed the same as the conven- 
tional I.F. transformers, i.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 I.F. 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 kc. would require 
I.F. transformers consisting of 14 
micro- henries inductances and a 50 
mmf. variable condenser connected 
across it. Each coil would consist of 27 
turns of No. 28 enamelled wire, close 
wound on s/a inch dia. form. 

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

L. OPTIONAL LINK COUPLING, SEE TEXT. 
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I.F. detector and A.F. circuits for an ultra high frequency superheterodyne. For Television and "Ham" reception the I.F. fre 
gurney should be somewhere between 6000 and 8000 kc. 
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Here's Your Button 
The illustration here- 

with shows the beautiful 
design of the "Official" 
Short Wave League but- 
ton, which is available to 
everyone who 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 ya inch in diameter and is inlaid in 
enamel -3 colors -red, white, and blue. 

Please note that you can order your but- 
ton AT ONCE -SHORT WAVE LEAGUE 
supplies it at cost, the price, including the 
mailing. being 35 cents. A solid gold but- 
ton is furnished for $2.00 prepaid. Address 
all communications to SHORT WAVF. 
LEAGUE, 99 -101 Hudson St.. New York. 

SHORT WAVE LEAGUE 
HONORARY MEMBERS 

Dr. Lee de Forest 
John L. Reinartz 
D. E. Replogle 
Hollis Baird 
E. T. Somerset 
Baron Manfred von Ardenne 

Hugo Gernsback 
Executive Secretary 

Official Listening lost 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 
about 31 meters or 
9,650 kc. 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 -9,590 kc.- Eindhoven, Holland - 
heard with good strength as per your 
schedule in Short U'ave Craft magazine. 

HJ4ABE- Medellin, Colombia, has been 
heard on about 6,095 kc.- several times; it 
changed to this frequency from 5,930 kc. 

l'RF5 -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 English and is heard with fair strength. 

XRJQ- 11,200 kc.- Mexico City, Mexico, 
has been heard testing around 7:45 to 8:30 
p.m. with fair strength. 

HIT -6,630 kc.- Ciudad Trujillo, D.R. 
heard regular with good strength, as per 
your schedule. 

VI'3MR -7,050 kc.- Georgetown, British 
Guiana, heard often with fair to good 
strength, but often bothered by code; 
around 6 to 8:30 p.m. 

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

HAT4 -9,125 kc.- Budapest, Hungary, 
heard several Sundays 6 to 7 p.m. with poor 
strength. 

CJRX- 11,720 kc.- 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. GSF 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 total of 74 stations were identified 

\'eri received from PRF5. 
HJ2JSB -7,854 kc.- Guayaquil, Ecuador 

Daily from 9:20 a.m. to 2:20 p.m., and 6:20 
p.nt. to 12:20 a.m., E.S.T. 

Fletcher W. Hartman, 
365 John Street. 
South Amboy, N.J. 

SHORT 

Parma, Ohio, l'ost Reports 
OAX4G, 6.23 megs., 8:00 to 9:00 p.m., 

May 25th, very good musical program. 
CFCX. 6.005 megs., 7:55 to 8:10 a.m., 

May 27th, very good musical program. 
G B T T, 8.83 

WAVE 
11:01 to 

11:10 a.m.. May 
30th, boat 
"Queen Mary" 
broadcasting- 
Fair. 

DZE, 12.13 
megs., 7:00 to 
7:30 a.m., May 
31st, Good; Mu- 
sical program. 

W2XGB, 6.42 
laces., 9:10 to 
9:30 p.m., June 

1st, Testing, and musical program. 
X0.1 or K, 18.27 megs., 3:00 to 3:07 a.m. 

,lune 3rd. Static, very weak. calling London. 
ETA. 18.27 megs., 3:00 to 3: 17 a.m.. June 

5th, weak and fading, calling Rome. 
W8XAL, 6.06 megs., 1:30 

SCOUT 
N ews 

to 2:00 a.m., special pro - 
g r a ni f o r International 
6,000 to 12,500 DX Short 
Wave Club- -good. 

TFJ, 12.23 megs., 1:40 to 
2:00 p.m., June 7th, Mu- 
sical program, fair. 

YSJ, 13.35 megs., 10:00 
to 11:00 a.m., calling WNC 
and WCT, new station in 
San Salvador, C.A., fair. 

XBC, 6.55 melts., 11:00 
to 11:30 a.m. June 7th, 
Broadcasting -fairly good. 

OOS or Z, 8.74 megs.. 4:00 
to 4:33 a.m., June 7th. Lo- 
cated in Belgian 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- 
tic.) 

YV11RB or D, 6.53 megs.. 
10:45 to 11:15 p.m.. June 
8th, fair- broadcasting -in- 
terference (new station). 

RIO, 10.17 megs., 2:00 
to 2:14 a.m., June 9th, call- 
ing Moscow, (Good, R.8) 

Veris received f r o in 
IIRD, 0AX4G, TFJ, 
W2XGB, OAX4D. 

Wm. C. Palmer, 
7240 Ridge Rd., 
Parma, Ohio. 

Samuel Solito Reports 
I'M very sorry but as 
yet I have no picture of 

myself and the Trophy. The 
Trophy is everything you 
claim it to be and I ant 

very proud of it. I)ue to the very limited 
time, my report this month is short. 

COCQ, Havana, Cuba on 9660 kc. heard 
July 17th from 12:07 to 12:30 a.m. broad- 
casting; QSA5R9. This is a new station. 

A station, believed to be PLO on 11,440 
kc. heard Sunday, July 12th from 6:30 to 
7:00 a.m., relaying program same as YDB 
and PLP; report QSA4R6 -7. 

PLP, Bandoeng, on 11,000 kc., Sunday, 
July 12th, 6:30 to 7:00 a.m., QSA3R5 -6. 

JVD, Tokyo, 15,860 kc. July 17th, 12:30 
a.nt.. phoning Dixon, Calif. QSA5R6. 

DJR, Berlin, 15,340 kc., can now be heard 
from 12:30 a.nt. E.S.T. with fair signal 
strength, along with DJQ, 15,280 kc. 

LZA. Sofia, Bulgaria, 14.970 kc. 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 (Continued on page 377) 

Short )1)iIUC itrlqlle 

at a ),uctcta Ìub vn 

91aw$04 eay,91aw`110t4. i tl a 1L,itaa 

6trite, of dotauta, tt'i, Short `11.1uue eque 

line efect:.1 

.John f 921üller 
a mamfiat o Ifiaa faa9uc. 

cJn i,aaa wftateor IP,a cctLicatc fina 

faa, of Picwffy. >tynaJ an.) puaenteJ lo irto 

&OVe. 

This is the handsome certificate that is presented 
FREE to all members of the SHORT WAVE 

LEAGUE. The full size is Vi" x 91G" 
See page 376 how to obtain certificate. 
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World S -W Station List 
Complete List of Broadcast, and Telephone Stations 
All the station in this list use tele- 
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- 

tions or other important data that you 
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 ix it Rood idea to follow a general schedule during Fright daylight. listen between 13 and 19 band is generally found as far as wavelength in relation to the time of meters (21540 to 15600 hr.) until 7 a.m. (After dark, the day is concerned. The observance of these To the east of the listener, from about 4 p.m.- are usually much better simple rules will save time. 5 a.m. the 19 -35 meter will be found very pro- These general rules hold From daybreak till 9 p.m. and particularly duetise. To the west of the listener this same Northern Hemisphere. 

Short -Wave Broadcasting, Experimental and Commercial Radiophone 

beat from about 12 m. 
results above 35 meters 
than during daylight.) 
for any location in the 

Stations 
NOTE: i o oormerr kc. ro megacycles (roc.) .shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc. 

31600 kc. W2XDU 
-BX- 9.494 meters 
ATLANTIC BROADCASTING 

CO.. 
485 MADISON AVE.. N.Y.C. 
Relays WABC daily 5.10 p.m.. 
Sal.. Sun. 12:30-5. 69 p.m. 

31600 kc. W4XCA 
-BX- 9.494 meters 

MEMPHIS. TENN. 
Relays WMC daily 

31600 kc. W8XAI 
-BX- 9.494 meters 
STROMBERG CARLSON CO. 

ROCHESTER. N.Y. 
Relays WHAM daily 7:30 a.m.. 

12.05 a.m. 

31600 kc. W8XWJ 
-BX- 9.494 meters 

PENOBSCOT TOWER 
DETROIT. MICH. 

Dady G a.m. -12:30 a.m. 
Sun. 8 a.m. -I2 M. 

21540 kc. W8XK 
-e- 13.93 meters 
WESTINGHOUSE ELECTRIC 

PITTSBURGH, PA. 
6 -9 a.m.; relays 1(131(11_ 

21530 kc. GSJ 
.8. 13.93 meters 

DAVENTRY 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 

21520 kc. W2XE 
-B- 13.94 meters 
ATLANTIC BROADCASTING 

CORP. 
485 Madison Ave., N.Y.C. 

Relays WABC 6:30 a.m. -12 n. 

21470 kc. *GSH 
13.97 meters 
DAVENTRY 

B.B.C., BROADCASTING 
HOUSE. LONDON. ENGLAND 

6-8:45 a.m. 

21420 kc. WKK 
-C 14.01 meters 
AMER. TEL. & TEL. CO.. 

LAWRENCEVILLE. N. J. 
Calls S. America 8 a.m. -4 p.n. 

21080 kc. PSA 
-C. 14.23 meters 
RIO DE JANEIRO. BRAZIL 

Works WKK Daytime 

21060 kc. WKA 
14.25 meters 

LAWRENCEVILLE, N. 1. 
Calls England 

noon 

21020 kc. LSN6 
-C- 14.27 meters 

HURLINGHAM ARG. 
Calls N. Y. C. 

0 e. 01. -5 p. m. 

20860 kc. EHY-EDM 
-C- 14.38 meters 

MADRID. SPAIN 
Works S. America. mornings. 

20700 kc. LSY 
-C. 14.0 meters 

MONTE GRANDE 
ARGENTINA 

Tests Inept Lar ly 

20380 kc. GAA 
14.72 meters 

RUGBY. ENGLAND 
Calls Argentina Benoll, 

mor n int 

20040 kc. OPL 18680 kc. OCI 
-C- 14.97 meters -C- 16.06 meters LEOPOLDVILLE. BELGIAN LIMA. PERU 

CONGO Works var ious S.A. stations Works with ORG In morning daytime 

20020 kc. DHO 
C- 14.99 meters 

NAUEN. GERMANY 
Works S. America. mornings 

19900 kc. LSG 
C- 15.08 meters 

MONTE GRANDE. 
ARGENTINA 

Tests irregularly, daytime 

19820 kc. WKN 
C 13.14 -stern 

LAWRENCEVILLE, N. 1. 
Caus England. daytime 

19680 kc. CEC 
-C. 15.24 meters 

SANTIAGO. CHILE 
Works Buenos Aires and Colom- 

bia daytime 

19650 kc. LSN5 C 15.27 
HURLINGHAM. ARGENTINA 

Calls Europe, daytime 

19600 kc. LSF 
C. 15.31 meters 

MONTE GRANDE, 
ARGENTINA 

Testi Irregularly. daytime 

19480 kc. GAD 
C. 15.4 meters 

RUGBY. ENGLAND 
Works with Kenya. Africa, early 

morning 

19355 kc. FTM 
C. 15.50 meters 

ST. Á8818E. FRANCE 
Calls A Ins. ...mi. 

19345 kc PMA 
a.C. 15.51 meters 

BANDOENG. JAVA 
Calls Holland early a.m. 

Broadcasts Tues.. Thur.. Sat.. 
10:00 -10:30 a.m. Irregular 

19260 kc. PPU 
-C- 15.58 meters 

RI0 de JANEIRO. BRAZIL 
Works with France mornings 

19220 kc. W K F 
-C 15.60 meters 

LAWRENCEVILLE, N. J. 
Calls England. daytime 

19200 kc. ORG 
-C 15.62 meters 

RUYSSELEDE. BELGIUM 
Works with OPL mornings 

19160 kc. GAP 
.C. 

RUGBY. ENGLAND 
Calls Australia, early a.m. 

18970 kc. GAQ 
C RUGBY. ENGLAND 

Calls S. Africa. mornln. 

18890 kc. ZSS 
-C. 15.88 meters 

KLIPHEUVEL. S. AFRICA 
Werks Rugby 6:30 a.m. -12 n 

18830 kc. PLE C 15.93 meters 
BANDOENG. JAVA 

Calls Holland, early a. m. 

18620 kc. GAU 
-C M meters 

RUGBY ENGLAND 
Calls N. Y.. daytime 

18345 kc. FZS 
C- 16.35 meters 

SAIGON. INDO -CHINA 
Phones Paris. early morning 

18340 kc. WLA 
.C. 16.36 maters 

LAWRENCEVILLE, N. J. 
Calls England. daytime 

18310 kc. GAS 
C 

RUGBY, ENGLAND 
Calls_N. Y.. daytime 

18299 kc. YVR 
C. 16.39 meters 

MARACAY. VENEZUELA 
Works Germany. mornings 

18250 kc. FTO 
-C- 16.43 meters 

ST. ASSISE. FRANCE 
Calls S. America, daytlse 

18200 kc. GAW 
-C. 

RUGBY, ENGLAND 
Calls N. Y.. daytime 

18135 kc. P M C 
-C. 16.54 meters 

BANDOENG. JAVA 
Phones Holland. early e. m. 

18115 kc. LS Y3 
C 16.56 meters 

MONTE G. RAN DE, 
ARGENTINA 

Tests Irregularly 

18040 kc. GAB 
.C. 16.63 meters 

RUGBY. ENGLAND 
Calls Canada, 

morn. and early attn. 

17810 kc. PCV 
.C. 18.84 meters 

KOOTWIJK. HOLLAND 
Calls Java, 6.9 a. m. 

17790 kc. GSG 
-B 16.86 meters 

DAVENTRY. 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
6.8:45 a.m.. 9 a.m.- 12 n.. 

17780 kc *W3XAL 
-B- 16.87 meters 

NATIONAL BROAD. CO. 
BOUND BROOK. N. 1. 

Relays WJZ. Daily ese. Sun. 
8 a.m.4 p.m. 

17775 kc. *PHI B 16.88 meters 
HUTZEN, HOLLAND 

7:30 -9:30 a.m. daily except Tue. 
and Wed. 

1.2 p.m. Sun. 

17760 kc. *W2XE 
.B. 16.99 meters 
ATLANTIC BROADCASTING 

CORP. 
485 Madison Ave.. N.Y.C. 

17760 kc. DJE 
B. 16.89 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

12:05.5:15 a.m. 

17760 kc. 
-C- 16:89 meters 

PISA, ITALY 
Calls ships. 630.730 a. M. 

17741 kc. HSP 
-C 16.91 meters 

BANGKOK. SIAM 
Works Germany 4.7 a.m. 

17650 kc. XGM 
-C 17 meters 

SHANGHAI, CHINA 
Works London 7 -9 a.m. 

IAC 

17520 kc. DFB 
C 17.12 meters 

NAUEN. GERMANY 
Works S. America near 9'15 a m 

17510 kc. VWY2 
C 17.13 meters 

KIRKEE, INDIA 
Works Rugby 2.7 a.m. 

17310 kc. W3XL 
X 17.33 meters 

NATIONAL BROAD. CO. 
BOUND BROOK, N. 1. 

Tests Irregularly 

17120 kc. WOO 
-C. 17.52 motors 

A. T. A T. CO., 
OCEAN GATE. N. J. 

Calls ship 
17080 kc. GBC 
-C. 17.56 

e 
ten 

RUGBY. ENGLAND 
Cells Ships 

kc. WLK 
-C- 18.44 meters 

LAWRENCEVILLE, N. J. 
Phones 

Arg., Braz., Peru. daytlmp_ 

16270 kc. WOG 
-C. 18.44 meters 

OCEAN GATE. N. 1. 
Calls England. 

_morning end early afternoon_ 

16240 kc. KTO 
-C- 18.47 meters 

MANILA. P. I. 
Calls Cal.. Tokio and ships 

8.1130 a.m. 

16233 kc. FZR3 
C- 18.48 meters 

SAIGON. INDO -CHINA 
Calls Paris and PadRe Isles 

15880 kc. FTK 
-C. 18.90 

ST. ASSISE. FRANCE 
Phones Saigon, morning 

15865 kc. CEC 
-C- 18.91 meters 

SANTIAGO. CHILE 
Works other S.A. stations 

afternoons 

15810 kc. LSL 
C- 18.98 meters 

HURLINGHAM. ARGENTINA 
Calls 

Brazil and Europe. daytime 

15760 kc. J YT 
X- 19.04 meters 

KEMIKWA -CHO. CHIBA. 
KEN. JAPAN 

Irregular In late afternoon 
and early morning 

15660 kc. JVE 
-C- 19.16 meters 

NAZAK I. JAPAN 
Phones Java 3.5 a.m. 

15620 kc. JVF 
-C- 19.2 meters 

NAZAKI. JAPAN 
Phones U.S.. 5 a.m. & 4 am. 

15460 kc. KKR 
.C. 19.4 meters 

RCA COMMUNICATIONS, 
BOLINAS. CAL. 
Tests Irregularly 

15415 kc. KWO 
-C. 19.48 m 

DIXON. CAL. 
Phones Hassell 2-7 p.m. 

15370 kc. *HAS3 
-B- 19.52 meters 

BUDAPEST, HUNGARY 
Broadcasts Sundays, 9.10 a.m. 

15360 kc. DZG 
-X.C- 19.53 meters 
REICHSPOSTZE NST RALAMT, 

ZEESEN. GERMANY 
Workr with Africa and tests ir- 

regularly 

15355 kc. KWU 
-C- 19.53 meters 

DIXON. CAL. 
Phenee Peelle Isles and Japan 

15340 kc. DJ R 
.B.X- 19.56 

BROADCASTING HOUSE, 
BERLIN. GERMANY 

5:55 -II a.m. 

15330kc.*W2XAD 
8- 19.56 meten 

GENERAL ELECTRIC CO. 
SCHENECTADY, N. Y. 

Relays 
WGY 10 a.m.3:45 p.m. 

15310 kc. *GSP 8 19.6 meters 
DAVENTRY 

B.B.C.. BROADCASTING 
HOUSE. 

LONDON. ENGLAND 
6.8 p.m. 

15290 kc. LRU 
-B 19.62 meters EL MUNDO" 

BUENOS AIRES. ARGEN- 
TINA. S. A. 

Daily 7 a.m. -3:45 p.m. 

15280 kc. * DJ Q 
.8. 19.63 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

5:55.11 a.m. 4:50.10:45 p.m. 

15270 kc. *W2XE 
B- 19.65 meters 
ATLANTIC BROADCASTING 

CORP. 
485 Madison Av.. N.Y.C. 

Relays 
WABC daily. 12 n. -4 p.m. 

15260 kc. GSI 
B- 19.66 

DAVENTRY, 
B.B.C., BROADCASTING 

HOUSE. LONDON. ENGLAND 
12:15.3:30 p.m. 

15252 kc. RIM 
19.67 meters 

TACHKENT. U.S.S.R. 
Phones RKI near 7 a.m. 

15250 kc. W1XAL 
-8- 19.67 meters 

BOSTON, MASS. 
Irregular, In morning 
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15245 kc. *TPA2 
B- 19.68 meters 

"RADIO COLONIAL" 
PARIS, FRANCE 

Service de la Radiodiffusion 
98, bis. Blvd. Haussmann 

I2. 4:55 -10 a.m. 

15230 kc. 
B- 19.70 meters 

"RADIO PODEBRADY." 
CZECHOSLOVAKIA 

Testing 2 p.m. -2 a.m. 

15220 kc. *PCJ 
-B 19.71 meten 

N.V. PHILIPS' RADIO 
EINDHOVEN. HOLLAND 

Tues. 4.6 a.m. 
Wed. 7.11 a.m. 

Sun. 6:30-7:30 a.m. 

15210 kc. *W8XK 
-B. 19.72 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH, PA. 

9 a.m. -7 p.m. 
Relays KDKA 

15200 kc. *DJB B 19.74 meters 
BROADCASTING 

ERLIN. GRMANY 
SE 

12:05.5:15 a.m.. 4:50.10:55 p.m. 
Sun. also 11:10 a.m.. -12:20 p.m. 

15180 kc. GSO 
.9. 19.78 meters 

DAVENTRY 
B.B.C.. BROADCASTING 

HOUSE. 
LONDON. ENGLAND 

12:15.3:40 p.m 

15180 kc. RW96 
8. 19.76 meten 

MOSCOW. U.S.S.R. 
Sues. I.2 p.m. 

15140 kc. *GSF 
-g. 19:82 meten 

DAVENTRY. 
B B.C., BROADCASTING 

HOUSE. LONDON. ENGLAND 
9 a.m. -12 n.. 3:40.5:45 p.m. 

15120 kc. HVJ 
-B- 10.03 meten 

VATICAN CITY 
1090 ta 10:45 a.m.. exempt 

Sunday 
Sat. 10.10:45 a.m. 

15110 kc. *DJL B 19.85 meten 
BROADCASTING HOUSE, 

BERLIN. GERMANY 
11:35 a.m. -4:30 p.m. 

Irregular 4:50.10:45 p.m. 

15090 kc. RKI 
-B. C. 19.88 meten 

MOSCOW. U.S.S.R. 
Phones Tashkent near 7 a.m. 
and relays RNE on Sunday. 

10.11 a.m. 

15070 kc. PSD 
-C- 19.91 meters 
RIO DE JANEIRO. BRAZIL 
Calls N.Y.. Buenos Aires and 

daytime 

15055 kc. WNC 
-C- 19.92 meten 

HIALEAH. FLORIDA 
Calls Central America. daytime 

14980 kc. KAY 
-C 

MANILA, P.I. 
Phones PaolO, IaIM 

14970 kc. LZA 
-B,C. 20.04 meten 

RADIO GARATA, 
SOFIA. BULGARIA 

Broadcasts Sun. 12:30 -8 a.m., 
10 a.m. -4:30 p.m.. Daily 5 -7 
a.m., Tues. and Thun., 1.3 p.m. 

14960 kc. PSF 
C- 20.43 meters 

RIO de JANEIRO. BRAZIL 
Werks with Buenos Aires 

daytime 

14950 kc. HJB 
-C 20.07 metan 

B OGOTA, COL. 
Cali WNC, daytime 

14940 kc. H I 1 

-C- 20.08 mean 
CIUDAD TRUJILLO D.R. 

Phones WNC daytime 

14940 kc. HJA3 
-C. 20.08 meten 

BARRANQUILLA. 
daytime ,tlm 

14845 kc. OCJ2 
-c 20.21 meters 

LIMA. PER 
Works ther S.A. stations 

daytime 

14653 kc. GBL 
C 20.47 meters 

RUGBY. ENGLAND 
Works JVH 1.7 a.m. 

14640 kc. TYF 
-C- 20.49 meters 

PARIS, FRANCE 
Works Saigon and Cairo 3.7 

a.m., 12 n. -2:30 p.m. 

14600 kc. JVH 
-LC. 20.55 meters. 

NAZAKI. JAPAN 
Phones Europe 4.8 a.m. 
Broadcasts 12 m -I a.m. 

Tues. and Fri. 2 -3 p.m. 
Mon. and Thurs. 4 -5 p.m. 

14590 kc. WMN 
-C- 20.56 meters 

LAWRENCEVILLE, N. J. 
Phones England 

morning and afternoon 

14535 kc. HBJ B 20.64 meters 
RADIO NATIONS. 

GENEVA. SWITZERLAND 
Broadcasts Irregularly 

14530 kc. LSN 
20.65 meten 

HURLINGHAM. ARGENTINA 
Calls N.Y.C. afternoons 

14500 kc. LSM2 
-C 20.89 meters 
HURLINGHAM. ARGENTINA 
Calls Ra and EunH daytime 

14485 kc. TIR 
.0- 20.71 meters 

CARTAGO. COSTA RICA 
Phones Can. Amer. & U.S.A. 

Daytime 

14485 kc. HPF 
20.71 meters 

PANAMA CITY. PAN. 
Phones WNC daytime 

14485 kc. TGF 
-C- 20.71 meters 
GUATEMALA CITY. GUAI. 

Phones WNC daytime 

14485 kc. YNA 
-C. 20.71 meters 

MANAGUA. NICARAGUA 
Phones WNC daytime 

14485 kc. HRL5 
-C- 20.71 meters 

NACAOME. HONDURAS 
Works WNC daytime 

14485 kc. H R F 
-C- 20.71 meten 
TEGUCIGALPA. HONDURAS 

Works WNC daytime 

14470 kc. W M F 
-C. 20.73 meten 

LAWRENCEVILLE. N. J. 
Phones England 

morning and aDeima 

14460 kc. DZH 
-C,X 20.75 meters 
R E ICHSPOSTZE NSTRALAMT, 

ZEESEN, GERMANY 
Works on telephony and tests 

3:45.5:45 a.m. 

14440 kc. GBW 
C. 20.78 meters 

RUGBY, ENAND 
Calls U.B.A., afternoon 

13990 kc. GBA 
-C- 21.44 meters 

RUGBY. ENGLAND 
Calls 

Buenos Aires. late enemies 

13820 kc. SUZ 
.C. 21.71 meten 

ABOU ZABAL. EGYPT 
Works with Europe 11 a.m: 

2 p.m. 

13690 kc. KKZ 
.C. 21.91 meten 

RCA COMMUNICATIONS, 
BOLINAS. CAL. 
Tests Irregularly 

13635 kc. SPW 
B 22 

WARSAW 
metan 

Mon., Wed.. Fri. 11:30 a.m.. 
12:30 p.m. 

Irregular at other times 

13610 kc. JYK 
-C- 22.04 meters 
KEMIKAWA -CHO. CHIBA- 

KEN. JAPAN 
Phones California till II p. m. 

13585 kc. GBB 
C 22.08 meters 

RUGBY. ENGLAND 
Calls 

Egypt a Canada. aft 

13415 kc. GCJ 
-C- 22.36 meters 

RUGBY, ENGLAND 
Call. Japan es China garb 

morning 

13390 kc. WMA 
-C 22.40 meters 

LAWRENCEVILLE. N J. 
Phones England 

morning and afternoon 

13380 kc. I D U 
C 22.42 meters 

ASMARA. ERITREA. AFRICA 
Works with Rome daytime 

13345 kc. YVQ 
C. 22.48 Meten 

MARACAY, VENEZUELA 
Calls Hialeah daytime 

13285 kc. CGA3 
C. 22.58 meten 
DRUMMONDVILLE. QUE., 

CAN. 
Works London and Ships 

afternoons 

13075 kc. VPD 
-X. 22.94 meten 

SUVA, FIJI ISLANDS 
Daily ext. Bun. 12:30 -190 a.m. 

12840 kc. WOO 
-C. 23.38 Meten 

OCEAN GATE. N. J. 
Calls sh1M 

12825 ke. CNR 
-B, C. 23.39 maten 

DIRECTOR GENERAL 
Tela raph nd Telephone 
Statism. Rabat. Morocco 

Breadeaets, Sunday, 7:30.9 a. m. 

12800 kc. IAC 
.c- 23.45 meters 

PISA, ITALY 
Calls Italian shirr. meral.as 

12780 kc. GBC 
-C- 23.47 metes 

RUGBY. ENGLAND 
Calls ship 

12396 kc. CT1GO 
-B- 24.2 meters 

PAREDE. PORTUGAL 
Sun. 10.11:30 . Tam.. 

Thur., Frl. 1:00 -2 :15 p.m. 

12325 kc. OAF 
C- 24.34 meters 

NORDDEICH. GERMANY 
Works German ships daytime 

12290 kc. G B U 
.C. 24.41 meters 

RUGBY. ENGLAND 
Calls N.Y.C.. afternoon 

12250 kc. TYB 
.C. 24.49 meten 

PARIS. FRANCE 
Irregular 

12235 kc. TFJ 
B C- 24.52 meters 

REYKJAVIK. ICELAND 
Phones England mornings. 

Broadcasts Sun. 1:40-2:30 p.m. 

12215 kc. TYA 
-C 24.56 meters 

PARIS. FRANCE 
Works French Shins In morning 

and afternoon 

12150 kc. GBS 
24.69 meters 

RUGBY. ENGLAND 
Calls N.Y.C.. .tternoen 

12130 kc. DIE 
C.X 24.73 meters 
RE ICH SPOSTZE NSTRALA MT. 

ZEESEN. GERMANY 
Works phone and tests 

irregularly 

12060 kc. PDV 
C 24.88 meten 

KOOTWIJK. HOLLAND 
Tests Irregular 

12000 kc. RNE 
25 

S MOSCOW. U teS S. R. 
Sun. 6.9. 10.11 a.m.. 12:30. 

6 p.m. 
Wed. 6 -7 a.m. 

Daily 12:30.6 p.m. 

11991 kc. FZS2 
25.02 meters 

SAIGON, INDO -CHINA 
Phones Paris. morning 

11950 kc. KKQ 
-X. 25.10 meter 

BOLINAS. CALIF. 
Teat,. Irregularly. eveniege 

11940 kc. FTA 
-C- 25.13 meters 

STE. ASSISE. FRANCE 
Phones CNR morning. 

Hurl ingham, Area.. nights 

11880 kc. *TPA3 
-B. 25.23 meters 

"RADIO COLONIAL" 
PARIS. FRANCE 

1.4 a.m 10:15 a.m. 5 p.m. 

11870 kc. *W8XK 
-B. 25.26 meten 
WESTINGHOUSE ELECTRIC 

a MFG. CO. 
PITTSBURGH. PA. 

5 -10:30 p.m. 
Frl. till 12 m 
Relays KDKA 

11860 kc. YDB B 25.29 meten 
N.I. R.O.M.. 

SOERABAJA, JAVA 
Sat. 7:30 n.m. -2 a.m. (Sun.) 

Daily 10:30 p.m. -2 a.m. 

11860 kc. GSE 
-B- 25.29 meters 

DAVENTRY, 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 

11855 kc. DJP 
B,X 25.31 meters 

BROADCASTING HOUSE. 
BERLIN. GERMANY 

Irregular 

11830 kc. W9XAA 
B- 25.36 meters 

CHICAGO FEDERATION OF 
LABOR 

CHICAGO, ILL. 
Relays WCFL 6:30 a.m. -4 p.m., 

9 p.m. -12 m. 

11830 kc. *W2XE 
-B- 25.30 meten 
ATLANTIC BROADCASTING 

CORP. 
485 MADISON AVE.. N. Y. C. 

Relays WABC 4 -9 p.m. 

11820 kc. GSN 
-B 25.38 meters 

DAVENTRY 
B .B.C.. BROADCASTING 

HOUSE. 
LONDON, ENGLAND 

I:15 -3:15 a.m., irregular 

11810 kc. *H14ABA 
-B- 25.4 meters 

P. O. BOX 50. 
MEDELLIN, COLOMBIA 

11 90 a.m.I P.m.. 090.1090 
pm. 

11810 kc. *2R0 
B. 25.4 meters 

E. I.A.R. 
Via Montelin 5 
ROME, ITALY 

Daily 6:43 -10:30. 11:30 a.m. 
5:30 p.m., 6.6:20 p.m. Sun. 
6:43 -9. 11:30 a.m. -5:30 p.m. 
Also Mon.. Wed., Fri., 6:20. 

7:30 p.m. 

11795 kc. DJO 
-B.X. 25.43 meters 

BROADCASTING HOUSE. 
BERLIN. GERMANY 

Irregular 

11790 kc. W1XAL 
.B- 25.45 meters 

BOSTON. MASS. 
Daily 5:15.6:15 p.m. 

Sun. 5-7 p.m. 

11770 kc. *DJD 
-B 25.49 meten 

B ROADCASTING HOUSE. 
BERLIN. GERMANY 

11:35 a.m. -4:20 p.m.: 4:50. 
10:55 P.M. 

11760 kc. 
-B- 25.51 meten 

"RADIO PODEBRADY" 
CZECHOSLOVAKIA 
Testing 2 p.m. -2 a.m. 

11750 kc. *GSD 
-B- 25.53 meten 

DAV ENTRY. 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
12:15.5:45 p.m.. 6-8. 9.11 

1:15.3:15 a.m. 

11730 kc. PHI 
HUIZmeter. 

EN. HOLLAND 
Irregular 

11720 kc. *CJRX 
-a- 25.6 meters 

WINNIPEG, CANADA 
Daily, 8 p. m. -12 m. 

11715 kc. *TPA4 
-B 25.61 meters 

"RADIO COLONIAL" 
PARIS. FRANCE 

5:15 -9:15 p.m. 
9:45 p.m. -12 m. 

11680 kc. KIO 
-X- 25.68 meters 

KAHUKU. HAWAII 
Tests In the evening 

11595 kc. VRR4 
-C. 25.87 meters 

STONY HILL. JAMAICA. 
B.W.I. Works WNC daytime. 

11560 kc. VIZ3 X 25.95 meten 
AMALGAMATED WIRELESS 

OF AUSTRALASIA 
FISKVILLE, AUSTRALIA 

Calls Canada evening and early 

11413 kc. CJA4 
C- 26.28 meters 

DRUM MON DV IL LE, 
QUE.. CAN. 

Tests with Australia irregularly 
In evening 

11200 kc. XBJQ 
-X 26.79 meters 

BOX 2825. 
MEXICO CITY, MEX. 

Irregular 

11050 kc. ZLT4 
C 27.15 meters 

WELLINGTON. N. ZEALAND 
Phones Australia and England 

early a.m. 

11000 kc. PLP 
B -C 27.27 meten 

BANDOENG, JAVA 
Broadcasts Daily eve. Sat. 5:30- 
10:30 or II a.m., 6 -7:30 p.m. 
10:30 p.m. -2 a.m., Sat. 5:30. 
11:30 a.m., 7:30 p.m. -2 a.m. 

(Sun.) 

10970 kc. 
-c. 27.35 meters 

LIMA, PERU 
Works with Bogota. Col., 

evenings 

OCI 

10955 kc. HS8PJ 
-BX 27.38 meters 

BANGKOK, SIAM 
Broadcasts 8 -10:15 a.m. Mondars 

10840 kc. K W V 
-C 27.68 meters 

DIXON, CAL. 
Werks with Hawaii evenings. 

10770 kc. GBP 
-C 27.85 meters 

RUGBY. ENGLAND 
Calls 

Sydney, Austral. early a. m. 

10740 kc. *JVM 
-B,C. 27.93 meters 

NAZAKI. JAPAN 
Broadcasts Tues. and Fri. 2.3 

p.m., Phones U.S. 2.7 Lm, 

10675 kc. WNB 
C. 28.1 meters 

LAWRENCEVILLE, N. J. 
Calls Bermuda, daytime 

10670 kc. *CEC 
-C- 28.12 meters 

SANTIAGO. CHILE 
Breadeasa Thurs.. Sun. 

8:30.9 p.m.. Daily 7 -7:15 p.m. 

10660 kc. *JVN 
B,C- 28.14 meters 

NAZAKI, JAPAN 
Phones Europe 3.8 a.m. 

Broadcasts daily 12 m -I a.m.. 
2-8 a.m. 

Mon. and Thurs. 4-5 p.m. 

10550 kc. WOK 
-C- 28.44 meters 

LAWRENCEVILLE. N. J. 
Phones 

Arge.. Brae.. Peru. nights_ 

10520 kc. VLK 
-c. 28.51 matan 

SYDNEY. AUSTRALIA 
Calls Rugby. early a.m. 

10430 kc. YBG 
C 28 76 meters 

MEDAN. SUMATRA 
S:30- 6:30_a. m.. 7:30 -8:30 p. m. 

10420 kc. XGW 
-C 28.79 meten 

SHANGHAI. CHINA 
Calls Manila and England. 8.9 
I. R. and California late evening 

10410 kc. PDK 
C- 28.80 meters 

KOOTWIJK. HOLLAND 
Calls Java 790.9:40 a. m. 

10410 kc. KES 
-% 28.80 meters 

BOLINAS. CALIF. 
Tests evenings 

10350 kc. LSX 
-C. 28.98 meters 

MONTE GRANDE. 
ARGENTINA 

Tests irregularly 8 p.m-12 mid- 
night. 

10330 kc. ORK 
-8 -C- 29.04 meten 

RUYSSELEDE. BELGIUM 
Broadcasts 190.3 p.m. 
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10300 kc. LSL2 
-C- 29.13 meten 
HURLINGHAM, ARGENTINA 

Calls Europe, evenings 

10290 kc. DZC X 29.16 meters 
RE ICH SPOSTZ E N ST RA- 

LAMPI. ZEESEN, 
GERMANY 

Broadeasts 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 a.m.. Sat. 5:30.11:30 
a.m.. 7:30 p.r,.2 a.m. (Sun.) 

10250 kc. LSK3 
-C. 29.27 meters 
HURLINGHAM, ARGENTINA 
Calls Europe and U. S.. after- 

noon and mains 

10220 kc. PSH 
-C- 29.35 meters 
RIO DE JANEIRO. BRAZIL 

10170 kc. RIO 
.C- 29.5 meters 

BAKOU. U.S.S.R. 
Works with Moscow 

10 p.m. -5 am. 

10169 kc. HSJ 
-CX. 29.5 meters 

BANGKOK, SIAM 
Tests 9.10 a.m.. Mon., Wed.. 

Thur. 

10140 kc. OPM 
C- 29.59 restore 
LEOPOLDVILLE. BELGIAN 

CONGO 
Phones around 3 a.m. and I 

4 p.m. 

10080 kc. RIR 
-C 29.76 meters 

TIFLIS. U.S.S.R. 
Works with Moscow early 

morning. 

10070 kc. EDM -EHY 
.C. 29.79 meters 

MADRID. SPAIN 
Work, with S. America evenings 

10055 kc. ZFB 
-C- 29.84 meters 

HAMILTON. BERMUDA 
Phones N. Y. C. daytime 

10055 kc. SUV 
-C- 29.84 meten 

ABOU ZABAL. EGYPT 
Works with Europe 1.8 p.m_ 

10042 kc. DZB 
-%- 29.87 meters 

ZEESEN. GERMANY 
Works with Central America and 

*eels 7-9 p.m. 

9990 kc. KAZ 
-C- 30.03 meten 

MANILLA. P.I. 
Works with Java. Cal. and shlpe 

early morning 

9950 kc. GCU 
-C- 30.15 meten 

RUGBY. ENGLAND 
Calle N.Y.C. waning 

9930 kc. HKB 
-C- 30.21 meters 

BOGOTA. COL. 
Phones Rio de Janeiro evenings 

9890 kc. LSN 
C. 30.33 meten 

HURLINGHAM, ARGENTINA 
Calls New York. evenings 

9870 kc. WON 
C- 30.4 meters 

LAWRENCEVILLE. N. 1. 
Phones Englend. evening 

9860 kc. * EA Q 
-B. 30.43 meten 

P. O. Box 951 
MADRID. SPAIN 

Daily 5:15.910 p.m.; 
Saturday also 12 n. -2 p.m 

9840 kc. J YS 
-X- 30.49 meters 
KEMIKAWA -CHO. CHIBA - 

KEN. JAPAN 
Irregular. 11:30 p.m.3 a.m. 

9840 kc. TI4NRH 
-B- 30.5 meten 
AMANDO CESPEDES MARISA, 

APARTADO 40. 
HEREDIA. COSTA RICA 

Daily 8:30 -10. 11:30 p.m. -12 m. 

9830 kc. COCQ 
-e- 30.55 meters 

HAVANA. CUBA 
Evenings 

9800 kc. LSI 
-C- 30.11 Maten 

MONTE GRANDE. 
ARGENTINA 

Test. irregularly 

9790 kc. GCW 
-C- 30.64 meters 

RUGBY. ENGLAND 
Calls N.Y.C., evening 

9760 kc. VLJ -VLZ2 
-C- 30.74 meters 
AMALGAMATED WIRELESS 

OF AUSTRALIA 
SYDNEY. AUSTRALIA 

Phones Java and N. Zealand 
early a.m. 

9750 kc. WOF 
-C- 30.77 meters 

LAWRENCEVILLE. N. J. 
Phones England. evening 

9710 kc. GCA 
-C- 30.89 meters 

RUGBY. ENGLAND 
Calls Arge. & Brazil, evenings 

9675 kc. DZA 
-C- 31.01 meters 

ZEESEN. GERMANY 
Works with Africa and broad- 

casts 5 -7 p.m. 

9660 kc. CQN 
-B- 31.07 meters 

MACAO. PORTUGUESE 
CHINA 

Man. and Fri. 7.8:30 am. 

9650 kc. YDB 
-B- 31.09 meters 

N.I. R.O.M. 
SOERABAJA. JAVA 

Daily axe. Sat. 6-7:30 p.m.. 5:30. 
10:30 or 11 a.m.. Sat. 5:30 -11:30 

9650 kc. *CT1AA 
.B m 

"RADIO 
31.09 

COLONIAL" 
LISBON. PORTUGAL 

Tues.. Thurs., Sat. 3-6 p.m. 

9650 kc. DGU 
C- 31.09 meters 

NAUEN. GERMANY 
Works with Egypt in afternoon 

9645 kc. YNLF 
-B- 31.1 meten 

MANAGUA, NICARAGUA 
8-9 am.. 12:30.2:30, 6:30. 

10 p.m. 

9640 kc. LRX 
-B- 31.12 meters 

"EL MUNDO" 
BUENOS AIRES. ARGENTINA 

5 -9 p.m. 

9635 kc. *2R0 
B- 31.13 meters 

E.I.A.R.. ROME. ITALY 
Tues.. Thurs., Sat. 6:30 -8 p.m. 

9615 kc. HJ1ABP 
-B- 31.2 

P.O. BOX 37. 
CARTAGENA. COL. 

II a.m.I p.m. 5 -II p.m. 
Sun. 10 e. m. l p.m 3-6 am. 

9605 kc. HP5J 
-B- 31.24 meten 

APARTADO 867. 
PANAMA CITY, PANAMA 

11:45 a.m. -I p.m.. 7:30 -10 p.m. 

9600 kc. CB960 
-B- 31.25 meten 

SANTIAGO. CHILE 
9:30 p.m. on 

9595 kc. *HBL 
B- 31.27 meters 

LEAGUE OF NATIONS 
GENEVA. SWITZERLAND 
Saturdays. 5:30 -6:15 p. m. 

Mon. at 1:45 a.m. 

9595 kc. HH3W 
-B- 31.27 meters 

P.O. BOX A117. 
PORT -AU- PRINCE. HAITI 

1.2, 7.8:30 p.m. 

9590 kc. *PCJ 
-B- 31.28 meters 

N. V. PHILIPS RADIO 
EINDHOVEN. HOLLAND 

Sun. 7 -8 p.m. 
Wed 7.10 p.m. 

9590 kc. *VK2ME 
B- 31.28 meters 

AMALGAMATED WIRELESS, 
LTD.. 47 YORK ST. 

SYDNEY. AUSTRALIA 
Sun. 12:30.2:30 a.m., 

4:30.8:30 a.m., 9:30 -11:30 a.m. 

9590 kc. *W3XAU 
-8- 31.28 meten 

PHILADELPHIA. PA. 
Raya WCAU 

Daily II a.m. -7 p.m. 

9580 kc. * GSC 
B- 31.32 m 

DAVENTRY, 
B.B.C., BROADCASTING 

HOUSE, LONDON. ENGLAND 
6-8. 9 -11 p.m. 

9580 kc. *VK3LR 
-B- 31.32 meters 

Research Section. 
Postmaster Genie. Dept., 

61 Little Collins St.. 
MELBOURNE. AUSTRALIA 
3:15 -7:30 a.m.. except Sun. 
also Fr. 10 p.m. -2 a.m. 

9570 kc. *W1XK B 31.35 meten 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
SPRINGFIELD. MASS. 

Relays WBZ. 6 a.m. -12 m. 
Sun 7 a.m. -12 m. 

9565 kc. VUB 
B- 31.36 metan 

BOMBAY, INDIA 
II a.m. -12:30 p.m., Wed.. 

Thurs.. Sal. 

9560 kc. *DJA 
-8- 31.38 meters 

B ROADCASTING HOUSE. 
BERLIN 

12:05 -5:15 a.m., 4:50.10:45 p.m. 

9550 kc HJ1ABE 
B- 31.41 meten 

P.O. BOX 31, 
CARTAGENA. COLOMBIA 

Daily 7:30 -9 p.m., 
Mon. also 10 p.m. -12 m. 

9540 kc. *DJN 
B ROADCASTING HOUSE 

BERLIN. GERMANY 
12:05 -5:15 a.m.. 4:50-10:45 p.m. 

9530 kc. *W2XAF 
-B- 31.48 meten 

GENERAL ELECTRIC CO. 
SCHENECTADY, N. Y. 

_Relays WGY 4 p.m. -12 m. 

9525 kc. LKJ1 
-B- 31.49 meten 

JELOY. NORWAY 
5.8 a.m. II a.m.-6 p.M. 

9520 kc. RW96 
-B. 31.51 meters 

MOSCOW. U.S.S.R. 
Daily 7.7:30 p.m.. 

Sun.. Wed. and Fri. 6 -8 p.m. 

9510 kc. *VK3ME 
B- 31.55 meters 

AMALGAMATED WIRELESS. 
Ltd. 

167 Queen St.. 
MELBOURNE. AUSTRALIA 

Dally axe. Sun. 4-7 a.m. 

9510 kc. *GSB 
-B. 31.55 meten 

DAVENTRY. 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
1:15 -3:15 a.m.. 12:15.5:45 p.m. 

9500 kc. HJU 
-B. 31.58 meten 

NATIONAL RAILWAYS 
BUENAVENTURA, COLOM- 

BIA 
Mon.. Wed.. Fri. 8.11 p.m. 

9500 kc. PRF5 
-B- 31.58 meters 
RIO DE JANEIRO. BRAZIL 

Irregularly 4:45-5:45 p.m. 

9490 kc. XGOX 
B- 31.61 meter, 

NANKING. CHINA 
6:30.8:40 a.m.. Sun. 7:30- 

9:30 a.m. 

9450 kc. TGW 
-B- 31.75 meters 

MINISTRE de FOMENTO 
GUATEMALA CITY. 

GUATEMALA 
Daily II a.m. -I p.m.. 748. 9 -11 
p.m.. Sat. 9 p.m. -5 a.m. (Sun.) 

9428 kc. *COCH B 31.8 metan 
2 B ST.. VEDADO, 

HAVANA. CUBA 
Daily 8 a.m. -7 p.m. 
Sun. 1I a.m.12 n., 

8:30.9:30 p.m. 

9415 kc. PLV 
-C- 91.87 maton 

BANDOENG. JAVA 
Phones Holland around 9:45 a.m. 

9330 kc. CGA4 
C- 32.13 meters 

DRUMMONDVILLE. CANADA 
_ 

Phones England irregularly 

9280 kc. GCB 
C. 32.33 meters 

RUGBY. ENGLAND 
Calls Can. & Egypt. evenings 

9170 kc. WNA 
C. 32.72 meten 

LAWRENCEVILLE, N. J. 
Phones England. evening 

9150 kc. YVR 
C- 32.79 meters 

MARACAY VENEZUELA 
Works with Europe afternoons. 

9125 kc. *HAT4 
-B- 32.88 meters 

"RA D IO LA BO R," 
GYALI -uT, 22 

BUDAPEST, HUNGARY 
Sunday 6 -7 p.m. 

9060 kc. TFK 
-C- 33.11 meters 

REYKJAVIK, ICELAND 
Phones London afternoon 

Broadcasts irregularly. 

9020 kc. GCS 
-C- 33.26 meten 

RUGBY. ENGLAND 
Calls N.Y.C.. evenings 

9010 kc. KEJ 
-C 33.3 meters 

BOLINAS. CAL. 
Rel.ass NBC A CBS 

Programs in evening irregularly 

8975 kc. V W Y 
-C- 33.43 meten 

KIRKEE. INDIA 
Works with England in morning 

8795 kc. HKV B 34.09 meten 
BOGOTA, COLOMBIA 

Irregular: 6:30 p.m. -12 m. 

8775 kc. PNJ 
-C- 34.19 meters 

MAKASSER, CELEBES. 
N.1. 

Phones Java around 4 a. se. 

8765 kc. DAF 
-C- 34.23 meters 

NORDDEICH. GERMANY 
Works German Ships irregularly 

8760 kc. GCQ 
-C- 34.25 motors 

RUGBY. ENGLAND 
Calls E. Africa, afteraeea 

8750 kc. ZCK 
I- 34.29 meters 

HONGKONG. CHINA 
Relays ZBW 

Daily 11:30 p.m. -1:15 a.m. 
Mon. and Thurs. 3 -7 a.m. 

Tues., Wed., Fri. 6.10 am. 
Sat. 6 -II a.m. 

8730 kc. GCI 
-C- 34.36 meten 

RUGBY. ENGLAND 
Calls India. 8 a. a. 

8680 kc. GBC 
-C- 34.56 meten 

RUGBY, ENGLAND 
Calla ships 

8665 kc. CO9J Q 
X- 34.62 meters 

4 GENERAL GOMEZ 
CAMAGUEY. CUBA 

5:30.6:30. 8 -9 p.m. daily 
except Sat. and Sun. 

8590 kc. YNVA 
-B 34.92 meters 

MANAGUA. NICARAGUA 
7:30 -9:30 p. m. 

8560 kc. WOO 
-C- 35.05 meters 

OCEAN GATE. N. J. 
Calls ships irregular 

8400 kc. HC2AT B 35.71 meters 
CASSILLA 877 

GUAYAQUIL. ECUADOR 
8.11 p.m. 

8380 kc., LAC 
C- 35.8 meten 

Pisa. Italy 

8214 kc. HCJB B 36.5 meten 
QUITO. ECUADOR 

7 -II p.m.. except Monday 
Sun. II a.m.12 n.: 4.10 p.m. 

8190 kc. XEME 
B- 36.63 meters 

CALLE 59. No. 517 
MERIDA. YUCATAN 

"LA VOZ de YUCATAN desde 
MERIDA 

10 a.m. --I2 n., 6 p.m. -12 m. 

8185 kc. PSK 
-C 36.65 meten 
RIO DE JANEIRO. BRAZIL 

Irregularly 

8036 kc. CNR 
37.33 meters 

RABAT. MOROCCO 
Sunday, 2:30.5 v. a. 

7975 kc. HC2TC 
-B. 37.82 meters 

QUITO. ECUADOR 
Thurs.. Sun. at 8 p.m. 

7901 kc. LSL 
-C- 37.97 meten 
HURLINGHAM. ARGENTINA 

Calls Brazil. night 

7880 kc. J YR 
-B 38.07 meten 

KEMIKAWA -CHO. CHIBA - 
KEN. JAPAN 
4.7:40 a. a. 

7860 kc. SUX 
-C- 38.17 meters 

ABOU ZABAL. EGYPT 
Works with Europe 4.6 p.m. 

7854 kc. HC2JSB B 38.2 meters 
GUAYAQUIL. ECUADOR 

8:15 -11:15 p.m. 

7799 kc. *HBP B 38.47 meters 
LEAGUE OF NATIONS. 

GENEVA, SWITZERLAND 
5:30.6:15 p. m., Saturday 

7715 k889 KEE 
BOLINAS. CAL. 

Relays NBC A CBS 
Programs in evening irregularly 

7630 kc. ZHJ 
-B. 39.32 meters 

PENANG. MALAYA 
Dally 7.9 a.m. 

also Sat. II p.m. -I A.M. (Sun.) 

7626 kc. RIM 
-C. 39.34 meten 

TACHK ENT. U.S.S.R. 
Works with Moscow early 

morning 

7610 kc. KWX 
-C- 39.42 meters 

DIXON. CAL. 
Works with Hawaii. Philip- 

pines. lava and Japan nights. 

7550 kc. TI81103 
-B- 39.74 meten 

"ECOS DEL PACIFICO" 
P. 0. BOX 75 PUNTA 
ARENAS, COSTA RICA 

8 p.m.12 m. 

7520 kc. KKH 
-C- 39.89 meten 

KAHUKU. HAWAII 
Works with Dixon and broad- 

casts irregularly nights 

7510 kc. JVP 
B,C- 39.93 meten 

NAZAKI, JAPAN 

7500 kc. RKI 
40 meters 

MOSCOW. U.S.S.R. 
Werks RIM early a.m, 

7390 kc. ZLT2 C 40.6 meters 
WELLINGTON. N.I. 

Works with Sydney 3.7 am. 

7380 kc. XECR 
B- 40.65 meters 

FOREIGN OFFICE. 
MEXICO CITY, MEX. 

Sun. 6 -7 p.m. 

7281 kc. HJ1ABD 
-B- 41.04 meters 

CARTAGENA. COLO. 
Irregularly, evenings 

7100 kc. HKE 
B 12.25 meters 

BOGOTA. COL.. S. A. 
Tue. and Sat. 8-9 p. nt.: Mon. 

se Thurs. 6:3.0 -7 p. m. 

7080 kc. VP3MR 
-B- 42.68 meters 
GEORGETOWN. SRI. GUI- 

ANA. S.A. 
Sun. 7:45 -10:15 a.m. 
Daily 4:45 -8:45 p.m. 

7074 kc. HJ1ABK 
-B- 42.69 meters 

CALLE. BOLIVIA. 
P ROG ROSO- IGU AL DAO 

BARRANQUILLA, COLOMBIA 
Sun. 3.6 p.m. 

7030 kc. HRP1 
-B- 42.67 meters 

SAN PEDRO SULA, 
HONDURAS 

Reported on this and ether waves 
Irregularly In evening 

6996 kc. PZH 
-B- 42.88 meters 

P. O. BOX 18. 
PARAMIRABO. DUTCH 

GUIANA 
Sun. 9:36 -11:36 a.m. 

Mon. and Fri. 5:36 -9:36 p.m. 
Tues. and Thur. 8:36.10:36 a.m.. 

2:36.4:36 P. m. 
Wed. 3:36 -4:36. 5:36 -9:36 p.m, 

Sat. 2:36 -4:36 p.m. 

(All Schedules Eastern Standard Time) 
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35.2 SHORT WAVE CRAFT for OCTOBER, 1936 

6976 kc. HCETC 
-B- 43 meters 

TEATRO BOLIVAR 
QUITO. ECUADOR 

Thurs. till 9:30 p.m. 

6905 kc. GDS 
.C 

RUGBY. ENGLAND 
Calls N.V.C. even1118 

6860 kc. KEL 
.X 

BOLINAS. CALIF. 
Tate Irregularly 

II a. m.12 n.: 8 -9 p. M. 

6850 kc. TI6OW 
-B. 43.8 meters 

ONDA del CARIBE 
PUERTO LIMON. COSTA 

RICA 
Irregularly 8.9:30 p.m. 

6800 kc. HI7P 
-B. 44.12 meters 
EMISORIA DIARIA de COM- 
ERCIO. CIUDAD TRUJILLO. 

DOM. REP. 
Daily eu. Sat. and Sun. 12:40- 

1 :40, 6:40.8:40 p.m.: Sat. 12 -40- 
1:40 p.m.: Sun. 10:40 a.m. - 

11:40 a. m. 

6780 kc. H I H 
B 44.25 meters 

SAN PEDRO de MACORIS 
DOMINICAN REP. 

12:10-1:40 p.m.. 7:30 -9 pm., 
Sun. 3 -4 a.m.. 4:15.6 p.m. 

6755 kc. WOA 
C- 44.41 meten 

LAWRENCEVILLE. N. J. 
P hones England..,.aine 

6750 kc. JVT 
-B.C. 

NAZAKI. JAPAN 
KOKUSA1DENWA KAISHA. 

LTD.. TOKIO 

6710 kc. *TIEP 
-g. 44.71 meters 

LAVOZ DEL TROPICO 
SAN JOSE. COSTA RICA 

APARTADO 257. Daily 7.10 
p.m 

6672 kc. YVQ 
-C. 44.95 meten 

MARACAY. VENEZUELA 
B roadcasts Sat. 8.8 cm._ 

6650 kc. IAC 
C. 45.11 metre 

PISA. ITALY 
Calls ships. ay.eings 

6635 kc. *HC2RL 
B. 45.21 meten 

P. 0. BOX 759. GUAYAQUIL. 
ECUADOR S. A. 

Sunday, 5:45.7:45 p. a. 
Tues., 9:15.11:15 p. m. 

6630 kc. HIT B 45.25 meten 
"LA VOZ de la RCA VICTOR." 
APARTADO 1105. CIUDAD 

TRUJILLO, D.R. 
Daily eae. Sun. 12:10.1:40 p 
5:40 -8:40 p.m.. also Sat. 10:40 

p.m. -12:40 a.m. (Sun.) 

6625 kc. *PRADO 
8- 45.28 meters 

RIOBAMBA. ECUADOR 
Thurs. 9 -11:45 p.m. 

6600 kc. HI8A 
-8- 45.45 meters 
CIUDAD TRUJILLO. DOM. 

REP. 
Irregular 

6558 kc. H140 
-B- 45.74 meters 

CIUDAD TRUJILLO. DOM 
INICAN REPUBLIC 

Except Sun. 11:55 .m. -1:40 
p.m.: 4:40 -7:40 p.m. 

6550 kc. TIRCC 
-B- 45.8 meters 
RADIOEMISORA CATOLICA 

COSTARRICENSE 
SAN JOSE. COSTA RICA 

Sun. 11 a.m. -2 p.m.. 6 -7. 8.9 
p.m.. Daily 12 n. -2 p.m., 6 -7 

p.m.. Thurs. 6.11 p.m. 

6545 kc. YV11RB 
B- 45.84 meters 

"ECOS de ORINOCO ". 
BOLIVAR. VENEZUELA 

6.10:30 p.m. 

6520 kc. *YV6RV 
-B- 48.01 meters 

VALENCIA. VENEZUELA 
II a.m.2 p.m.. 5 -10 p.m. 

6500 kc. H IL 
-B 46.15 meters 

APARTADO 623 
CIUDAD TRUJILLO. D.R. 

12:10 -1:40 p.m.. 5:40. 
7:40 p.m. 

6477 kc. HI4V 
-B. 46.32 meters 

CIUDAD TRUJILLO. D.R. 
LA VOZ de LA MARINA 

11:40 a.m. -I:40 p.m.. 5:10.9:40 
p.m. 

6450 kc. HJ4ABC B 48.51 maten 
APARTADO 39 

IBAQUE, COLOMBIA 
11 a.m. -12 n.. 8.11 p.m. 

6425 kc. W9XBS 
-X 43.7 meters 

NATL. BROAD. CO. 
CHICAGO. ILL. 

Relays WMAQ. Irregular 

6420 kc. H 11S 
-B. 46.73 meters 
PUERTO PLATA. DOM. REP. 

11:40 a.m. -I:40 p.m.. 5:40- 
7:40. 9:40.11:40 p.m. 

6410 kc. TIPG B 46.8 meters 
APARTADO 225, 

SAN JOSE. COSTA RICA 
"LA VOZ DE LA VICTOR" 

12 n, -2 p.m., 6.11:30 p.m. 

6400 kc. YV9RC 
-B- 46.88 meters 

CARACAS. VENEZUELA 
7.11 p.m. 

6380 kc. YV4RC 
B- 47.02 meters 

CARACAS VENEZUELA 
5:30.9:30 p.m. 

6316 kc. HIZ 
B. 47.5 meters 

CIUDAD TRUJILLO 
DOMINICAN REPUBLIC 

Daily swept Sat. and Sua. 
11:10 a.m..2:25 p.m.. 5:10-8:40 

p.m.: Sat. 5:10.11:10 p.m.: 
Sun.. 11:40 a.m. -1:40 p.m. 

6300 kc. YV12RM 
-B 47.82 meters 

MARACAY. VENEZUELA 
3.10:30 p.m. 

6282 kc. CO9WR 
-B- 47.76 meters 

P.O. BOX 85. 
SANCTI SPIRITUS. CUBA 

4 -6. 9.11 p.m. 

6280 kc. HUG 
-B 47.77 meters 

CIUDAD TRUJILLO. D.R. 
7:10.8:40 a.m.. 12:40-2:10. 

8:10.9:40 p.m. 

6235 kc. HRD 
.B 

LA VOZ DE ATLANTIDA 
LA CEIBA. HONDURAS 

8.11 p.m.. Sat. 8 p.m. -I a.m. 
(Sun.); Sun. 4 -6 pm. 

6230 kc. OAX4G 
B. 48.15 meters 

Apartado 1242 
LIMA. PERU 

Dally 7 -10:30 p.m. 
Wed. 6.10:30 p.m. 

6185 kc. H 11A 
-B- 48.5 meters 
P. 0. BOX 423. SANTIAGO, 

DOMINICAN REP. 
11:40 a. m. -1:40 p. m. 

7:40 -9:40 p. m. _ 
6175 kc. HJ2ABA B 48.58 meters 

TUNJA. COLOMBIA 
1 -2: 7:30 -930 p.m. 

6171 kc. XEXA 
-B 48.61 meters 

DEPT. OF EDUCATION 
MEXICO CITY. MEX. 

7 -11 p.m. 

6170 kc. HJ3ABF 
-e- 48.82 metan 

BOGOTA. COLOMBIA 
7.11 :15 p. m. 

6160 kc. *YV3RC 
-B- 4R.7 meters 

CARACAS. VENEZUELA 
II a.m. -2 p.m.. 4 -10:30 p.m. 

6150 kc. CSL 
-B. 48.78 meters 

LISBON. PORTUGAL 
7.8:30 a.m., 2-7 p.m. 

6150 kc. *CJRO 
-8- 48.78 meters 
WINNIPEG. MAN.. CANADA 

8 p. m. -12 m. 
Sun. 3.10:30 p. m. 

6147 kc. COKG 
-B- 48.8 meters 
BOX 137, SANTIAGO. CUBA 
9 -10 a.m.. 11:30 a.m. -1:30 p.m.. 
3.490 p.m., 10 -II p.m., 12 m.- 

2 a.m. 

6140 kc. *W8XK 1 6097 kc. ZTJ 6042 kc. HJ1ABG 
48.86 maten -8- 49.2 meters .8- 

WESTINGHOUSE ELECTRIC AFRICAN BROADCASTING 

PITTSBURGH. PA. 
Relays KDKA 
9 p.m. -12 m. 

6135 kc. HJ1ABB 
-B 48.9 meters 
BARRANQUILLA. COL S A 

P. 0. BOX 713. 
11:30 a.m. -1 p.m.; 4:30.10 p.m. 

6135 kc. H15N 
.B 48.9 meten 

SANTIAGO. O.R. 
6:40.9:10 p.m. 

6135 kc. HJ4ABP 
B- 48.9 meters 

MEDELLIN. COL. 
Relays HJ4ABQ 8 -11 p.m. 

6132 kc. HIX B 48.93 meters 
CIUDAD TRUJILLO, 

DOMINICAN REP. 
Sun. 7:40 -10:10: Daily 12:40 

1:10 p.m.. 4:40.5:40 p.m.; 
Tues. and Fri. 8:10.10:10 p.m. 

6130 kc. TGXA 
.B. 48.94 meters 
GIORNAL LIBERAL PRO - 
GRESSISTA. GAUTEMALA 

Heard in. the evening. 

6130 kc. COCD 
B- 48.94 meters 

"LA VOZ DEL AIRE" 
CALLE G y 25. VEDADO. 

HAVANA. CUBA 
Relays CMCD II a.m. -12 n.. 7. 

10 pm.. Sun. 12 n. -4 p.m. 

6130 kc. ZGE 
-B- 49.94 meters 

KUALA LUMPUR, 
FED. MALAY STATES 
Sun., Tue.. and Fri., 

6:40.8:40 a. m. 

6130 kc. *VE9HX 
-B. 48.94 meters 

P.O. BOX 998 
HALIFAX. N.S.. CANADA 

Mon. -Fri.. 9 a.m. -1 p.m.. 
5 -II p.m. 

Fri. 1 -3 p.m.; Sat.. Sun. 9 a.m. - 
1 p.m.. 2.11 p.m. 

Relays CLANS 

6122 kc. HJ3ABX 
-a. 

9 LA VOZ de COLOMBIA 
CALLE 14. Ne. 738. 
BOGOTA. COLOMBIA 

5:45.11:30 p.m. 

6120 kc. *W2XE 
-B 49.02 meters 
ATLANTIC BROADCASTING 

CORP. 
485 MADISON AVE.. N. Y. C. 

Relays WABC. 9.10 p.m. 

6120 kc. XEFT 
-B 49.02 meters 

AV. INDEPDENCIA 28. 
VERA CRUZ. MEX. 

II a.m. -4 p.m.. 7:30 p.m. -12 m. 
Sat. also 6:30.7:30 p.m. 

Sun. II a.m. -4 p.m.. 9 p.m. -I2 
m. 

Relays XETF 

6115 kc. 
-B- 49.05 meters 

"RADIO PODEBRADY." 
CZECHOSLOVAKIA 
Testing 2 p.m. -2 a.m. 

6130 kc. V U C 
-B- 49.1 meters 

CALCUTTA. INDIA . 
Daily except Sat.. 3 -5:30 . m.. 

9:30 a. m. noon; 
Sat.. 11:45 a. m. -3 p. m. 

6105 kc. HJ4ABB 
B- 49.14 meten 

MANIZALES. COL.. 8. A. 
P. 0. Box 175 

Men. to Fri. 12:15.1 p. m.: 
Tues. & Fri. 7:30.10 p m 

6100 kc. *W3XAL 
-B- 49.18 meters 
NATIONAL BROADCASTING 

BOUND BROOK. N. J. 
Relays WIZ 

Monday. Wednesday. Saturday. 
4 -5 p.m.. Sal. II p.m. -12 m. 

6100 kc. *W9XF 

JOHANNESBURG. SOUTH 
AFRICA. 

Sun. -Fri. 11:45 p.m. 
12:30 a.m. (nest day) 
Men.Sat. 3:30 -7 a.m. 

Sun. 8 -10:15 m.: 12:30.3 p.m. 

6092 kc. HJ4ABE 
-B- 49.25 meters 

MEDELLIN. COLO. 
Daily II a.m. -12 n.. 6.10:30 

6090 kc. *CRCX B 49.28 meters 
TORONTO, CANADA 
Daily 5:30 -11:30 p.m. 

Sun. 11:45 a.m. 11 :45 p.m__ 

6090 kc. VE9BJ 
-B 49.26 meters 
SAINT JOHN. N. B.. CAN. 

7.890 p. a. 

6085 kc. HJSABD 
-B 49.3 meters 

"LA VOZ DE VALLE" 
CALI. COLOMBIA 

12 11.-1:30 p.m.. 5:10-9.40 p.m. 

6083 kc. VQ7LO 
.B. 49.31 meters 
NAIROBI, KENYA, AFRICA 

Men. -Fri. 5:45.6:15 a.m., 11:30 
a.m. -230 p.m. Also 8:30.8:30 
a.m. on Tues. and Thurs.: Sat. 
11:30 a.m.3:30 p.m.; Sun. II 

a.m. -2 p.m. 

6080 kc. CP5 
-S- 49.34 esters 

LAPAZ. BOLIVIA 
7.10:30 p. en. 

6080 kc. HP5F 
B. 

CARLTON HOTEL 
COLON. PANAMA 

11:45 a.m. -1:15 pm.. 7:45.10 
p.m. 

6080 kc. W9XAA B 49.34 meten 
CHICAGO FEDERATION OF 

LABOR 
CHICAGO. ILL. 

Relays WCFL 
Sunday 11:30 a. m. -9 p. m. and 
Tues.. Thurs.. Sat.. 4 p. m.-12.. 

6079 kc. DJ M 
.B.X 49.34 meters 

BROADCASTING 
GERMANY MANY 

6072 kc. OER2 
.B. 49 41 meters 

VIENNA. AUSTRIA 
9 a. m..5 p.m.. Sat. to 6 p.m. 

6070 kc. YV7RMO 
-B 49.42 meters 

MARACAIBO. VENEZUELA 
6 p.m.-I2 m. 

6070 kc. HJ4ABC 
-8 49.42 meten 

PERIERA. COL. 
9.11 a.m.. 7.8 or 9 p. m. 

6070 kc. VE9CS 
VANCOUVER. B. C. CANADA 
Sun. 1:45.9 p. m.. 10:30 p. m. 

1 a. m.; Tun. 6.7:30 p. m.. 
11:30 p m.1 :30 a. m. Dally 

6.7:30 p. m. 

6065 kc. HJ4ARL 
.g. 45 46 metcrs 

MANIZALES. COL. 
Daily II a.m. -12 0.. 5:30 -7:30 

p.m. Sat. 5:30-10:30 p.m. 

6060 kc. *W8XAL 
-8- 49.50 meters 

CROSLEY RADIO CORP. 
CINCINNATI. OHIO 

5:30 a.m.7 
p.m. :WLWm..I 

a.m. 
Relays 

6060 kc. W3XAU 
.g. 49.50 meters 

PHILADELPHIA, PA. 
Relays WCAU 

CO. 7 p.m.-10 p.m. 

NATL. BROAD. CO. 
CHICAGO. ILL. 

Sun.. Tues.. Thurs.. Fri. 12 m.- 
I a.m.. 8 p.m.11.59 p.m. 
M.. W., Sat.. 12 mI a.m. 

Relays WENR 

6097 kc. H 13C 
-B 49.2 meters 
"LA VOZ DE RIO DULCE" 
LA RAMONA. DOM. REP. 

11:55 a.m. -I:25 p.m.. 
6:10 p.m. -12 M. 

6060 kc. OXY 
-B. 49.50 meters 
SKAMLEBOAEK. DENMARK 

1 -6:30 p.m. 

6050 kc. HJ3ABD 
B- 49.59 meters 

COLOMBIA BROADCASTING. 
BOX 509. BOGOTA. COL. 

12 n..2 p.m.. 7 -11 p.m.. Sun. 
5 -9 p.m 

6045 kc. HI9B 
-B. 

SANTIAGO ANTIAGO 
DOM. REP. 

Irregular 6 p.m. I l p.m. 

49.65 meters 
EMISORA ATLANTICO 

B ARRANQUILLA. COLO. 
Il a.m.- II p.m. 

Sun. 11 a.m.- 8 p.m. 

6040 kc. W4XB 
B 49.67 meters 

MIAMI BEACH. FLA. 
Relays WIOD 12 8. -2 

5:30 p.m.12 m. 

6040 kc. PRA8 
B. 49.67 meters 

RADIO OF 
PERNAMBUCO 

PERNAMBUCO. BRAZIL 
1.3 p.m., 4.790 p.m. daily, 

6040 kc. *W1XAL 
B BOSTO7N. MASS. 

Tues., Thun. 7:15.9:15 p.m. 
Sun 5.7 p.m. 

6040 kc. YDA 
B 49.67 meters 

N.I. R.O.M. 
TANOJONOPRIOK. JAVA 

10:30 p.m. -2 a.m. Sat. 7:30 p.m.. 
2 a.m. (Sun.) 

6030 kc. *HP5B B 49.75 maten 
P. 0. BOX 919 

PANAMA CITY, PAN. 
12 a. 1pm.. 7 -10:30 p.m. 

6030 kc. VE9CA 
B 49.75 meters 
CALGARY. ALBERTA. CAN. 

Thurs. 9 a.m. -2 a.m. (Fri.): 
Sun. 12 n. -12 m. 

Irregularly on other day. from 
9 a.m. -12 m. 

6025 kc. HJ1ABJ B 49.79 meters 
SANTA MARTA, COLO. 

6:30.10:30 p.m. except Wed. 

6020 kc. DJC B 49.83 meters 
B ROADCASTING HOUSE. 

BERLIN 

6020 kc. XEUW 
AV. INDE PENDENCIA. M, 

VERA CRUZ, MEX. 
6 p.m.12:30 a.m. 

6018 kc. ZHI 
-8 49.85 meters 

RADIO SERVICE CO.. 
20 ORCHARD RD.. 

SINGAPORE, MALAYA 
Mon.. Wed. and Thur. 5:40.8:10 
a.m. Set. 10:40 p.m.I:10 a.M. 
(Sun.) Every other Sunday 5:10- 

8:40 a.m. 

6015 kc. HI3U 
.B 49.88 meters 

SANTIAGO de los CABAL- 
LEROS. DOM, REP. 

10:40 a.m. -I:40 p.m.. 4:40. 
9:40 p.m. 

6012 kc. HJ3ABH B 49.91 meters 
BOGOTA. COLO. 
APARTADO 565 

6.11 p.m. 
Sun. 12 n. -2 p.m.. 4.11 p.m. 

6010 kc. *COCO 
B 49.92 meters 

P.O. BOX 98 
HAVANA. CUBA 

D ally 9:30 a.m. -I p.m.. 4 -7 p.m.. 
8- In p.m. 

Sat. also 11:30 p.m.2 a.m. 

6005 kc. HP5K B 49.96 meters 
BOX 33. 

COLON, PANAMA 
7:30-9 a.m.. 12 n.1 p.m.. 

6.9 p.m. 

6005 kc. *CFCX 
B- 49.96 meters 

CANADIAN MARCONI CO., 
MONTREAL, QUE.. 

CAN. 
Relays CFCF 6 a.m. -11:15 p.m., 

Sun. 8 a.m.10:15 p.m. 

6000 kc. HJ1ABC 
50 

B QUIBDO. COLOMBIA 
5.6 p.m.. Sun. 9.11 p.m. 

5990 kc. *XEBT 
-B- 50.08 meters 

MEXICO CITY. MEX. 
P. 0. Ben 79.44 

e a.m: I a.m. 

5988 kc. HJ2ABD 
-B- 50.10 meters 

BUCARAMANGA. COL. 
11:30 a.m. -12:30 p.m., 5:30- 

6:30. 7:30 -10:30 p.m. 

(All Schedules Eastern Standard Time) 
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5980 kc. XEWI 
-B- 50.17 meters 

MEXICO CITY, MEX. 
Mon.. Wed., Frl.. 3-4 p.m. 

Tues.. Frl. 7:30.8:45. 10 p.m.- 
12 m.; Sat. 9 -IO p.m.: Sun.1. 

2:15 p. m. 

5976 kc. HJ2ABC 
-B- 50.2 meters 

CUCUTA. COLOMBIA 
6.9:30 P.M. 

5968 kc. HVJ 
-B- 50.27 meter, 

VATICAN CITY 
2 -2:15 p. m.. daily. Sun., 5.890 

M. 

5950 kc. HJN 8 50.42 meten 
BOGOTA, COL. 

6.11 p.m. 

5940 kc. TG2X 
-B- 50.5 meters 
GUATEMALA CITY. GUAT. 

4.6. 9.11 p.m.. Sun. 2.5 a.m. 

5915 kc. HH2S 
-B. 50.72 meters 

PORT -au- PRINCE. HAITI 
BOX A103, 

7:30.10:30 p.m. 

5898 kc. YV8RB 
.8. 50.86 meten 

"LA VOZ de LARA" 
BA R QUI81M ETO. 

VENEZUELA 
12 n. Ip.m.. 6 -10 p.m. 

5885 kc. HCK 5800 kc. *YV2RC 
8- 5089 meten B- 51.72 meters 

QUITO, ECUADOR, S. A. RADIO CARACAS 
9.11 p.m. CARACAS. VENEZUELA 

Sun. 8:30 a.m. -10:30 p.m. 
Daily II a.m.1:30 p.m.. 4 -9:30 

p.m. 5875 kc. HRN 
B- 51.06 meters 
TEGUCIGALPA. HONDURAS 
1:15.2:15 8:30 -10 p.m.. Sun. 

3:30.5:30, 8:30.9:30 p.m. 

5865 kc. H11.1 
-B. 51.15 meters 

BOX 204. 
SAN PEDRO de MACORIB. 

DOM. REP. 
12 n. -2. 8:30 -9 P.G. 

5853 kc. WOB 
-C. 51.28 meters 

LAWRENCEVILLE, N. J. 
Calls Bermuda. elghb 

5850 kc. *YV5RMO 
B- 51.28 motore 

CALLE REGISTRO. LAS DE- 
LICIAS APARTADO do COR. 

RES 214 
MARACAIBO. VENEZUELA 

11 a.m. -12:30 p.m.. 5.9:30 p.m. 

5830 kc. *TIGPH 
B- 51.5 meters 

ALMA TICA. 
APARTADO 800. 

SAN JOSE. COSTA RICA 
II a.m.I p.m.. 6 -10 p.m.. 

Relays TIX 9.10 p.m. 

5790 kc. JVU 
-C. 51.81 meters 

NAZAKI, JAPAN 

5780 kc. OAX4D 
.6- 51.9 meters 

P.O. Boo 053 
LIMA. PERU 

Mon.. Wed. 6 Sat. 9.1190 N.M. 

5770 kc. HJ4ABD 
-B 51.99 meten 

LA VOZ CATIA. 
MEDELLIN. COLOMBIA 

8 -11:30 P.M. 

5720 kc. YV1ORSC 
-B- 52.45 meten 

"LA VOZ de TACHIRA," 
SAN CRISTOBAL. 

VENEZUELA 
6 -11:30 p.m. 

5713 kc. TGS 
B- 52.51 meters 
GUATEMALA CITY. GUAT. 

Wed., Thurs. and Sun. 6 -9 u.m. 

5500 kc. TI5HH 
-B- 54.55 

m 
eters 

SAN RAMON. COSTA RICA 
Irregularly 3:30.4. 8 -11:30 p.m. 

5145 kc. PMY 
B- 58.31 meten 

BANDOENG. JAVA 
5:30.11 a.m. 

5077 kc. WCN 
-C- 59.08 meters 

LAWRENCEVILLE, N. J. 
Phones England Irregularly 

5025 kc. ZFA 
C HAMILTON BERMUDA 

Calls U.S.A.. MOW 

5000 kc. TFL 
-C- 110 motors 

REYKJAVIK. ICELAND 
Calls London at night. 

Aleo broadcasts irregularly 

4975 kc. GBC 
-C- 00.30 meten 

RUGBY. ENGLAND 
Calle Shlde, late at night 

4820 kc. GDW 
-C- 92.24 meters 

RUGBY. ENGLAND 
Calls N.Y.C.. late al night 

4790 kc. VE9BK 
-OX 62.63 meters 

RADIO SALES SERVICE, 
LTD.. 780 BEATTY ST., VAN- 

COUVER. B.C.. CAN. 
Dally ese. Sun. 11:30.11:45 a. 

m_ 3.3:15. 8 -8:15 p.m. 

4752 kc. WOO 
-C- 63.1 meten 

OCEAN GATE. N. J. 
Call. ships Imegulerie 

4600 kc. HC2ET B 65.22 meten 
Apartado 249 

GUAYAQUIL. ECUADOR 
Wed.. Sat.. 9:15 -II p.m. 

4320 kc. G D B 
-C- 89.44 meten 

RUGBY, ENGLAND 
Tests, 84I o. m. 

4273 kc. RV15 
S- 70.20 motors 

KHABAROVSK, SIBERIA. 
U. S. S. R. 

Dilly. 3.9 a.m. 

4272 kc. WOO 
-C- 70.22 meters 

OCEAN GATE. N. J. 
Calls ships Irregularly 

4098 kc. WND 
-C- 7821 meten 

HIALEAH. FLORIDA 
Calls Bahama Ides 

4002 kc. CT2AJ B 74.95 meters 
PONTA DELGADA, 

SAO MIGUEL, AZORES 
Wed. and Sat. 5-7 O. M. 

3040 kc. YDA 
-B- 98.68 meten 

N. I. R.O. M. 
TANDJONGPRIOK. JAVA 

Daily ese. Sat. 6 -7:30 p.m.. 
5:30-10:30 or II a.m.. Sat. 5:30- 

11:30 a.m. 

Alphabetical List of S -W Stations 
By Call- Letter and Frequency 

(Frequency in Megacycles) 

CALL FREQ. CALL FREQ. C UT, FRIA. ( \LL FRh,Q. (' \ LI. FREQ. 
CB960 9.06 me. GAB 18.04 HIT 6.63 IAC 17.76 nie. ORG 19.20 me 
CEC 19.68 GAD 19.48 me HIX 6.13 me. MC 12.80 ORK 10.33 

CEC 15.87 GAP 19.16 HIZ 6.32 IAC 8.38 OXY 6.06 
CEC 10.07 GAQ 18.97 H11A 6.19 IAC 6.65 PCJ 15.22 
CGA3 13.29 GAS 18.31 HIU 5.86 IDU 13.39 PCJ 9.59 
CGA4 9.33 GAU 18.62 H 11 6.42 112RO 11.81 PCV 17.81 

JJA3 11.41 CAW 18.20 HI3C 6.10 2R0 9.64 PDK 10.41 

CJRO 6.15 GBA 13.99 HI3U 6.02 JIVE 15.66 PDV 12.06 
CJRX 11.72 GBB 13.59 H140 6.56 JVF 15.62 PHI 17.78 
CNR 12.83 GBC 17.08 HI4V 6.48 JVH 14.60 PHI 11.73 
CNR 8.04 GBC 12.78 HISN 6.14 JVM 10.74 PLE 18.83 
COCD 6.13 GBC 8.68 HI7P 6.80 JVN 10.66 PLP 9.42 
COCH 9.43 GBC 4.98 HIGA 6.60 JVP 7.51 PLV 11.00 
COCO 6.01 GBL 14.65 HI9B 6.05 JVT 6.75 PMA 19.35 

COCQ 9.82 GBP 10.77 HJA3 14.94 JVU 5.79 PMC 18.14 

COKG 6.15 GBS 12.15 H 11 14.95 JYK 13.61 PMN 10.26 
CO9JQ 8.67 GBU 12.29 HJN 5.95 JYR 7.88 PMY 5.15 
CO9WR 6.28 GBW 14.44 HJU 9.50 JYS 9.84 PNI 8.78 
CPS 6.08 GCA 9.71 HJ1ABB 6.14 JYT 15.76 PPU 19.26 
CQN 9.66 GCB 9.28 HJIABC 6.0 KAY 14.98 PRADO 6.63 
CRCX 6.09 GCI 8.73 HJIABD 7.28 KAZ 9.99 PRAS 6.04 
CSL 6.15 GCJ 13.42 HJ1ABE 9.55 KEE 7.72 PRFS 9.50 
CT1AA 9.65 GCQ 8.76 HJIABG 6.14 KEJ 9.01 PSA 21.08 
CT1GO 12.40 GCS 9.02 HJ1ABJ 6.03 KEL 6.86 PSD 15.07 
CT2AJ 4.011 GCU 9.95 HJ1ABK 7.07 KES 10.41 PSF 14.96 
DAF 12.33 GCW 9.79 HJ1ABP 9.62 KIO 11.68 PSH 10.22 
DAP 8.77 GOB 4.32 HJ2ABA 6.18 KKH 7.52 PSK 8.19 
DFB 17.52 GDS 6.91 HJ2ABC 5.98 KKR 15.46 RIM 15.25 
DGU 9.650 GDW 4.82 HJ2ABD 5 98 KKZ 13.69 RIM 7.63 
DJA 9.560 GSB 9.51 HJ3ABD 6.05 KTO 16.24 RIO 10.17 
DJB 15.20 GSC 9.58 HJ3ABF 13.17 KWO 15.42 RIR 10.08 
DJC 6.02 GSD 11.75 HJ3ABH 6.01 KWU 15.36 RKI 15.09 
DJD 11.77 GSE 11.86 HJ3ABX 6.12 KWV 10.84 RKI 7.50 
DJE 17.76 GSF 15.14 HJ6ABA 11.81 KWX 7.61 RNE 12.0 
DJL 15.11 GSG 17.79 HJ4ABB 6.11 LKJ1 9.53 RV1S 4.27 
DJM 6.08 GSM 21.47 HJ4ABC 6.45 LRU 15:29 RV96 9.52 
DJN 9.54 GSI 15.26 HJ4ABC 11.07 LRX 9.64 RV96 15.18 
DJO 11.8 GSJ 21.53 HJ4ABD 5.77 LSF 19.60 SPW 13.64 
Dip 11.86 GSN 11.82 HJ4ABE 6.09 LSG 19.90 SUV 10.06 
DJQ 15.28 GSO 15.18 HJ4ABL 6.06 LSI 9.80 SUX 7.86 
DJR 15.34 GSP 15.31 HJ4ABP 6.14 LSK3 10.25 SUZ 13.82 
DZA 9.68 HASS 15.37 HJSABD 6.09 LSL 15.81 TFJ 12.24 
DZB 10.04 HATO 9.13 HKB 9.93 LSL2 10.30 TFK 9.06 
DZC 10.29 HBJ 14.54 HKE 7.10 LSM2 14.50 TFL 5.0 
DZE 12.13 HBL 9.60 HKV 8.80 LSN 9.89 TGF 14.49 
DZG 15.36 HBP 7.80 HPF 14.49 LSN 14.53 TGS 5.71 
DZH 14.46 HCETC 8.98 HPSB 6.03 ISMS 19.65 TGW 9.45 
EAQ 9.86' HCJB 8.21 HP5F 6.08 LSN6 21.02 TGXA 6.13 
EDM 20.86 HCK 5.89 HPSJ 9.61 LSX 10.35 TG2X 5.94 
EDM 10.07 HC2AT 8.40 HPSK 6.01 LSY 20.70 TIEP 6.71 
EHY 20.86 HC2ET 4.60 HRD 6.24 LS Y3 18.12 TIGPH 5.83 
EHY 10.07 HC2JSB 7.85 HRF 14.49 17A 14.97 TIPG 6.41 
FTA 11.94 HC2RL 6.154 HRLS 14.49 OAX4D 5.78 TIR 14.49 
FTK 15.88 HC2TC 7.98 HRN 5.88 OAX4G 6.23 TIRCC 6.5.5 

FTM 19.36 HH2S 5.92 HRP1 7.03 OCI 18.68 TI4NRH 9.84 

FTO 18.25 HH3W 9.60 HS9PJ 10.96 OCI 10.97 TISHH 5.50 

FZR3 16.23 HIG 6.28 HSJ 10.17 OCJ2 14.85 
T160W 6.85 

.5 

FZS 18.35 HIH 6.78 HSP 17.74 OER2 8.07 T18W5 7.5 
TPA2 15.25 

FZS2 11.99 HII 14.94 HVJ 15.12 OPL 20.04 TPA3 11.88 
GAA 20.38 HIL 6.50 HVJ 5.97 OPM 10.14 TPA4 11.72 

"WHEN TO LISTEN 

(' 
TYA 

FREQ. 
12.22 me. 

TYB 
TYF 
VE9BJ 
V E9B K 
VE9CA 
VE9CS 
VE9DR 
VE9HX 
VIZ3 
VK2ME 
VK3LR 
VK3ME 
V LJ 
VLK 
VLZ2 
VPD 
VP3MR 
V Q7LO 
VRR4 
VUB 
VUC 
Vw Y 
VW Y2 
WCN 
WKA 
WKF 
WKK 
WKN 
WLA 
WLK 
WMA 
WM F 
WMN 
WNA 
WNB 
WNC 
WND 
WOA 
WOB 
WOF 
WOG 
WOK 
WON 
WOO 
WOO 
WOO 
WOO 
woo 
W1XAL 
W1 XAL 
W1 XAL 
W1XK 
W2XAD 
W2XAF 
W2XE 
W2XE 
W2XE 
W2XE 

12.25 
14.64 
6.09 
4.79 
6.03 
6.07 
6.01 
6.1:3 

11.56 
9.5!) 
9.5+3 
9.51 
9.76 

10.52 
9.76 

13.08 
7.08 
6.08 

11.60 
9.57 
6.11 
8.98 

17.51 
5.08 

21.06 
19.22 
21.42 
19.82 
18.34 
16.27 
13.39 
14.47 
14.59 
9.17 

10.68 
15.06 
4.10 
6.76 
5.85 

14.47 
16.27 
10.55 
9.87 

17.62 
12.84 
8.56 
4.75 
4.27 

15.2.5 
11.79 
6.04 
9.57 

15.33 
9.53 

21.52 
17.76 
15.27 
11.83 

W2XE 6.12 

(' 1.L FREQ. 
W3XAL 17.78 mo 
W3XAL 6.10 
W3XAU 9.59 
W3XAU 6.06 
W3XL 17.31 
W4XB 6.04 
W4XCA 31.60 
W8XAL 6.06 
W8XK 21.54 
W8XK 15.21 
W8XK 11.87 
W8XK 6.14 
W8XWJ 31.60 
W9XAA 11.83 
W9XAA 6.08 
W9XBS 6.43 
W9XF 6.10 
XBJQ 11.20 
XEBT 5.99 
XECR 7.38 
XEFT 8.12 
XEME 8.19 
XEUW 6.02 
XEVI 5.98 
XEXA 6.17 
XGM 17.65 
XGOX 9.49 
XGW 10.42 
YBG 10.43 
YDA 6.04 
YDA 3.04 
YDB 9.65 
YDB 11.86 
YNA 14.49 
YNLF 9.65 
Y V C 13.35 
YVQ 6.67 
YVR 18.30 
YVR 9.15 
YV2RC 5.80 
YV3RC 6.16 
YVIRC 6.38 
YVSRMO 5.85 
YV6RV 6.52 
YV7RMO 6.07 
YV8RB 5.90 
YV9RC 6.40 
YV1ORSC 5.72 
YVIIRB 6.55 
YV12RM 6.30 
ZBW 8.75 
ZFA 5.03 
ZFB 10.06 
ZGE 6.13 
ZHI 6.02 
ZHJ 7.63 
ZLT2 7.39 
ZLT 11.05 
ZSS 18.89 
ZTJ 6.10 

IN" Appears on Page 388 
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Short Wave 
3 -TUBE RECEIVER DIA- 

GRAM 
Chas. Loutzenhiser, Toledo, Ohio. 

(Q) Would you please publish 
a diagram in the Short -Nave Ques- 
tion )lox of the short -wave receiver 
using n GDG, 76, and a 37? Re- 
generation should be controlled with 

A.F. AMPLIFIER FOR 
"DX -ER" 

Clifton Coleman, Owens, W.Va. 
(Q) Please show n diagram of 

an A.F. amplifier cnnsicting of a 
type 30 and an audio transformer 
which may be added to the "DX- 
ER." 

970R76, ,2MEG5 606 _ fa RC.,2.5MH 0.1-MF 
0.1-MF. . v 6C6 / / 

'Ai MF 

/ 

ñ 

a x 

IW,4 \ 
00 

M 1 
w 

, \ MMF 

140 x MMF R x x 
` \ 
1 1 MF / 

MF 

MF. / 

ix 
1 

' 6.3V 

.25- 20Ó0 .25- MO MEG. 50,000 MEG ONMS 
/ONMS 

^B- C.25-MEG. IR O01.40tt05) 
8+ O 

A short -wave receiver hookup 

a 50.000 -ohm potentiometer in the 
screen -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 Keeton. New York, N.Y. 

(Q) I 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 Box. 

(A) The Neon tube oscillator is 

quite economical, inasmuch as the 
only requirement is a high -voltage 

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 pleasing tone. 

PL ATE 

/ 

30 

006- 
Mi 

e' OO 

PHONES 

50v 

C. 
6- 
A- 

2V 

NDUT 

C- 
45V A 

Easily made audio amplifier 
stage for the "DX -ER." 

utilizing a 6D6, a 76 and a 37. 

(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 Augutst, 1934, issue 
you described a simple "Booster." 
Would you please reprint the dia- 
gram in a future issue of the Ques- 
tion Box? 

(A) We have shown the dia- 
gram of a self -powered R.F. 
"Booster" or pre- selector which 
may he added to any receiver. 

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

when the regeneration control is 
advanced too far? 

(A) We have shown a diagram 
of a 24 in a tuned R.F. stage. 
Adding an untuned R.F. stage to 
your receiver would be of little 
benefit. We recommend the tuned 
stage as shown. The untuned 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 through 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- 
tirely too large. We suggest that 
you decrease the number of turns 
until the proper results are ob- 
tained. 

\r :°MF `78oa6D6 500 ti 
MMF 

RFC 
2.5 MH 

TO ANT 
s POST ON 

SET 

MF ti _491.0 
GNO 

POST 
a, SETS t 76 OR 

MF / 
0.1 
MF 

10.000 
OHMS 

3014. 

0.1- 
MF 

50 000 
OHMS 

110v. 
A.C.- 
OC. 

.OHMS 
tWJR. 
CORO) 

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 
employ sufficient pre- selection to 
eliminate "images." 

BEST SET FOR FIVE 
METERS 

V. J. Pilvelatis. Cambridge. Mass. 
(Q) I would like to know if it is 

possible to use a straight regenera. 
tive receiver for 5 meter operation. 
If so, will satisfactory results be 
obtained. 

(A) In the early stages of 5 
meter radio straight regenerative 
receivers were u:ed but were re- 
placed by the super -regenerator be- 
cause of the greater stability. A 
straight regenerative detector is not 
recommended for five meters. 

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

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

2 -TUBER 
James Grigg, Chicago, Ill. 

(Q) I would like to build a 2- 
tube receiver employing type 56 
tubes. I would like to control re- 
generation with a variable con- 
denser and have the A.P. amplifier 
resistance -coupled to the detector. 
Would 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 "pic- 
ture-layouts" or "full- sized" work- 
ing drawings. Letters not accom- 
panied by 25c will be answered in 
turn on this page. The 25e remit- 

grain° 
(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 35 mmf. condenser in 
parallel with the 140 mmf. grid 
tuning condenser and use the small- 
er condenser for tuning. 

Above -diagram for an audio 
amplifier stage with a 12:17 

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

(Q) I 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 &a- 
gram of a 12A7 which is a com- 
bination pentode 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 necessary 
because the B negative side of the 
circuit connects directly to the light- 
ing circuit. and if a ground were 
used on the receiver. the house 
fuses would very likely "blow." 
Resistor R for the ordinary triode 
should be about 50,000 ohms. The 
two terminals "X" connect to th, 
receiver phone posts. 

Circuit for a 2 -tube S.W. receiver built around 56 tubes. 
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QUESTION BOX 
W. SHUART, W2AMN 
tance may he made in the form of 
stamp,. coin or money order. 

Special problems involving con- 
siderable research will be quoted 
upon request. We cannot 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 because of in- 
complete or illegible addresses. 

SI1I Pl. E MONITOR 
John Evans. Nome. Alaska. 

(Q) I would like to build a 
simple monitor in order to check 
my CW signals. Would you be 
kind enough to print the diagram 

r 
l MEG OR LESS 

30 

= 
- `t 
- 

4I MMF 4 
I 

I 

t 
L J 225 vats 

o 

SHnLO I 
SW 

3VOLTS 

20 
OHMS 

Here is a simple Monitor dr 
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, together with the tube. 
and other circuit components, are 
housed in a metal shielded can. 
The size of the coil will depend 
upon the hand in which you op- 
erate your transmitter. 

2 -TUBE HAM RECEIVER 
Richard Lawrence. Kingston. Mass. 

(QI I would like to build a 
"Ham" receiver consisting of two 
tubes of the 6.3 volt variety. Would 
you please print the diagram show- 
ing "electron" coupling? I would 
also like "band- spread" and a po- 
tentiometer for regeneration control. 

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

I lowever. the tickler should he re- 
duced to three or four turns for the 
large coils (low freq.), and to two 
or three for the high frequency 
coil. 

AMPLIFIER "MOTOR - 
BOATS" 

S. D. Terry, Jr.. Grand Saline, 
Texas. 
(Q I have constructed several 

short -wave receivers and have 
trouble with motor -boating in the 
audio amplifier. Will you please 
tell me how to overcome this? 

(A) Quite a few of our readers 
have written to us regarding 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 be used to overcome this 
difficulty are clearly shown. In all 
cases it is not necessary to employ 
the method illustrated in the dia- 
gram, but in some cases where a 
poor layout or crowding is present 
resort to the above methods may be 
necessary. 

3 -TUBE BATTERY OPER- 
ATED RECEIVER 

Clay Boborh, Alexandria, Ind. 
(Q) Would you please print a 

diagram in the next issue of the 

grid. eliminating the 110 mmf. 
tuning condenser. A resistor hav- 
ing a value somewhere between 10 
and 50.000 ohms may also be used 
in place of the choke. We recom- 
mend, though. that the R.F. stage 
be tuned, because considerable in- 

(: \1 The converter diagram con- 
sisting of a 6.17 first detector and 
a 6C5 oscillator is shown. If glass 
tubes are used, the 6.17 should be 
replaced with a 57 or a GC6, and 
the GC5 with a 76 or a 5G. The 
two output terminals are connected 

II p100MMF 5001 _/R.FC.,2.SMN. 
MMF 0.1-MF a1MOF6- 

140 32 / / IMMF 32 \ 30i ¡ 
/ _ 

C i,:o. 
M5. 

-MF.25- 
/ 

M 

MMEG r 4.5V. 

0.1MF' , 
8+675V. 

A.B 

Ow$ 50.000 OHMS 
. 

. y SW. 2î5 \.: 
2 , 

O 
43+ 

V. 90V. A+ 

A 3 -tube battery 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 -ohm 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- 
ceivers refer to the August issue, 
page 226. 

0.1 MF. TRIODE 
i 

- 11 

.25- 
MEG. \ 

0.2- 
MEG. 

0.1-MF 
/ PENTODE 

50.000 
OHMS 

r -- 

GUT 

10.000 
OHMS MI 

T-4MF 
0.2- 
MEG. 

8 
MF. 

B+ 

The circuit above shows by -pass condensers and isolating re- 
sistors as employed for improving a circuit which "motor 

boats." 

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

(A) We have shown the diagram 
with the R.F. stage tuned. How- 
ever. the grid coil may be replaced 
by a 2.5 mh. R.F. choke and the 
antenna connected directly to the 

A "Ham" recei.ter, using a 6C6 and a 76. It has Band -spread 
and electron -coupling, 

to the antenna and ground posts 
of the receiver. 

REGENERATION CON- 
TROL GETS HOT 

John Stadnick. Lo+ Angeles. Calif. 
(Q) In my receiver, which is a 

3 -tube regenerative affair. the re- 
generation control becomes very hot 
and starts to burn. I would like 
to know if you could tell me what 
the trouble is. 

(A) Undoubtedly, you have en- 
tirely too much current flowing- 
through the regeneration control. 
Potentiometers are usually em- 
ployed and one terminal of the po- 
tentiometer is connected 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 
is connected 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 5 -METER RE- 
CEIVER 

Jack Carberry. Buffalo. N.Y. 
(Q) I have heard much of the 

fib- U.S.W. receiver and would like 
you to print a diagram of the detec- 
tor which could be used as a 1 -tube, 
5 -meter set. 

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

A "metal tube" short -wave con - 
erter, the output of which 

may be connected to practically - 
any- broadcast receiver. 

CONVERTER WITH MET- 
AL TUBES 

Henry Cordes, Brooklyn, N.Y. 
(Q) I would like to construct a 

<hort -wave converter for my super - 
het. Would you please show a dia- 
gram of one using metal tubes with 
standard 4 -prong coils and 14 -mmf. 
tuning condensers? 

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 . 

THIRTY -FIRST 
TROPHY CUP 

Presented to 

SHORT WAVE SCOUT 

EDWARD P. KEARSLEY 
53 High Street, 

Springfield, Mass. 
For his contribution toward the 
advancement of the art of Radio 

by 

WAVE 

Magazine 

SCOUTS 
Honorable Mention 

Arturo Villafana, Patrani St.. 
Arecibo, Puerto Rico. 

Robert Chase. 231 Henry St.. 
New York, N.Y. 

asAstweerteosansetattortraoesiSesnairsseisastaatsewAnWtsAsehoWesAMs 

31st TROPHY WINNER 
86 Stations -69 Foreign 

THE 31st Trophy contest proved al- 
most as exciting as the last 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, 69 of which 

ON this page is illustrated the hand- 
some trophy which was designed by 

one of New York's leading silversmiths. 
It is made of metal throughout. except 
the base, which is made of handsome 
black Bakelite. The metal itself is 
quadruple silver- plated. in the usual 
manner of all trophies today. 

It is a most imposing piece of work. 
and stands from tip to base 22.4:". The 
diameter of the base is 7i!. " . The 
diameter of the globe is 514 ". The 
work throughout is first -class. and no 
money has been spared in its execu- 
tion. It will enhance any home. and 
will be admired by everyone who sees it. 

The trophy will be awarded every 
month. and the winner will be an- 
nounced in the following 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 by "logging" as 
many short -wave phone stations. ama- 
teurs excluded. in a period not exceed- 
ing :10 days. as possible by any one con- 
testant. The trophy will be awarded to 
that SHORT WAVE SCOUT who has 
logged the greatest number of short - 
w awe stations during any 30-day period. 

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

For a receiver Mr. Kearsley used a 
12 -tube Scott. in conjunction with a 40 
foot antenna comtruc.ted of No. 14 cop - 
l'er wire. No other data was given re- 
warding the receiving station. We 
might mention here that we would like 
to have contestants submit as much data 
as possible for the benefit of others. We 
do not want lengthy descriptions, mere- 
ly some information regarding the ex- 
periences in obtaining cards, the direc- 
tion of the antenna. and possibly a re- 
mark about which station came in best. 

Another suggestion we have to offer 
f'utur'e 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 because they re- 
ceived them back within a few clays 
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 office 
should you receive your cards back. 

(COO fiJ ril n., Of !IC : 79) 

THE rules for entries in the SHORT WAVE 
SCOUT Trophy Contest hace been amended 

and 50 per cent of your li -t of stations sub- 
mitted mu -t be "foreign." The trophy will be 
awarded to the SHORT WAVE SCOUT who has 
lugged the greatest number of s hort -wave sta- 
tions during any 30 day period: the must have 
at least 50 per cent "foreign" stationsl. This 
period need not be for the inunediate month 
preceding the closing date. The complete list of 
rules appeared in the September 1935 issue. 

In the event of a tie between two or more 
contestant. each logging the same number of 
stations leach accompanied by the required 
minimum of 50 per cent "foreigns "i the judges 
will award a similar trophy to each contestant 
so tying. Each list of stations heard and sub - 
mitted in the contest mu.t be sworn to before 
a Notary Public and testify to the fact that the 
li -t of stations heard were "logged" over a given 
no day period. that reception was verified and 
that the contestant personally listened to the 
station announcements as given in the list. 

Only commercial "phone." Experimental 
Broadcast stations should be entered in your li t. 
no '' amate, n transmitter:' or "commercial code' 
,rations. This contest will close every month an 

Trophy Contest Entry Rules 
the 25th day of the month. by which time all 
, nt ries mu+t Le in the editors' hands in New 
York City. Entries received after this date will 
be held over for the next month's contest. The 
next contest will close in New V. City Sept. 
25th; any entries received after that date will 
be held over till the next month. 

The winner each month will be the person 
sending in the greatest number of verifications. 
Unverified stations should not be sent in. as they 
will not mint in the selection of the winner. At 
least 50 percent of the verifications sent in by 
uh listener must be for stations located out- 

side of the country in which he resides! In 
other words. if the contestant lives in the United 
States at least 50 percent of his "verges" must 
be from stations outside of the United States. 
Letters or cards which do not specifically verify 
reception. such as those sent by the Daventry 
stations and. also by commercial telephone sta- 
tion, will not be aceenteal as verifies t ions. Only 
letters or cards which "specifically" verify re- 
ception of a "given station." on a given wave 
length and on a given day. will he accepted! In 
other words it is useless to send in cards from 
commercial telephone stations or the Daventry 
stations. which state that specific verifications 
will not he given. Therefore do not put such 

stations on your list for entry in the trophy 
contest ! 

SHORT WAVE SCOUTS are allowed the use 
of any receiving set. from a one -tuber up to one 
of sixteen tubes or upwards, i f they s i desire. 

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

in order to have uniformity of the entries. 
when writing or typing your list, observe the 
following routine: USE A SINGLE LINE FOR 
FACH STATION : type or write the entries IN 
THE FOLI.ON'ING; ORDER: Station van let - 
trs: frr macs' station transmits at : schedule 
of transmission. if known (n11 time should be 
reduced to Eastern Standard which is five hours 
bei:! Crecn.vlt, yleridian reins« : name of sta- 
tion. city. country: identification signal if any. 
Sign your nonce at the bottom of the list and 
furthermore state the type of set used by you to 
receive these stations. State total No. stations. 
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RX-14 
6 -tube Rand- Spread 

Receiver 
8: to GOO meters 

S... sit I.. 

and one 5Y3 hi -gall, tubes as TUNEI) RI' : 
grid regenerat iie dcteetur, I r0W t:I1 FI'L 
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eluding R low loss coils 
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SPECIAL 
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5 -Tube Band 

switch Receiver 
to 600 meters 

:\ powerful, sensi- 
tive, and selective 
SW receiver cover- 
ing the entire wave- 
length span of 9i 
to 600 meters in 5 
steps. NO PLUG -IN COILS are used. Simply turn the waveband .elector switch and enjoy reception on any wavelength within this range. 
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plete built -in power supply - 
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3 w mmq low -lose inductance, 

amase you. 
Heavyablack shriv finish metal 

that 
cabinet. Must be seen to be appreciated. Sat. laird o report dozens of foreign stations on 

iigo% Y do the nder the 

NEVERt REGRET IORDER 
YOURS TODAY! YOU'LL 

AMATEURS: 
Model 

a 1 slaC-Ale 

that t xa it has s 
special ton. 
Iñg circuit 

n roili r.. 
Treading rsd 
Iris 5I band- 
over Mn, 
dial rala 
plate 
utoff Switch 

Add Si t 

SC KIT .unwinsli. of all 
for 

:,ryp Mill 
mette. $745 

and n Instructions r`;asa atln.. tulles. speaker. 
and B.C. coils; 
Beautiful cabinet 11 3 - 
I matched Arcturus tubes 3.1 c 

special loudspeaker 
Broadcast band coils (21 1.2:. 
SPECIAL: Complete kit cabinet. 
4 tulxn tondslxaker, nd11245 

e O.C. coo. run 
h 

Wirem,.i 

. 

Labor for wiring and test 
lug, extra xl.5o 

ILEN 68 or 68.A9 battery model li\ i 

1x1.3, 14,es. Sul 0set Si frottr P 

Two -Tube Short Wave $ 00 
Radio only 3- 

less tubes, phones, unwired 
A REAL. powerful 2 tole short wave set that readily brinen in amateurs. brine pol r calls, 

e /u s( 
stations, ex,erimen al 

and foreign I i 

! 
cr 

Lions. THE WORLD AT YOUR DOOR, 
A DEPENDABLE RECEIVER which Is 

relyc from mm tl esAt' oer DC house tir` 
euera.. _ SI IIsle tu, build ra 1 easy to pp. 

Illlleantifirl, black shrivel fin- istnd -hit and Instructio furnished. n Wavelength range lu to 
n, zero. 

TWO TUSK 
phones, 

TTER l SET, 
unwired $2.00 
KIM wired. extra $0.75. Tubes 

50.75 
Prompt service. 20°' deposit on C.O.D. orders - '?" r . '-tille headphone. 

s1.3s 
EILEV RADIO .- SBORATORIES. Dept. SC 10, 136 LIBERTY STREET, NEW YORK, N. Y, 

Please mention SHORT WAVE t : :\F1' when writing advertisers 
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VEST POCKET SOLDERING IRON 
mallast good iron 

on the market. 
Will do the work of 

irons twice its size. Only 11 inches long. 
inch in diameter. By using the highest 

grade elements, it heats up in half the time 
of ordinary irons. Guaranteed to give satis- 
faction or money back. 

$1.00 Sent Prepaid for 
Gold Shield Products Co., 17 West 60th St., N Y. City 
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New World -Time Clock 

The accompanying illustration shows a 

new departure in ¿meld -time clocks, and 
this one enables the short -wave Fan or 
Rant to quickly read the equivalent time in 
a foreign country, whether it is a.m. or 
p.m., due to the two halves of the dial be- 
ing printed in black and white. To set the 
clock for your local time, E.S.T. for New 
York, etc., a button on the back of the clock 
is pressed, which causes a pin to project up 
through the dial and block 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 
corresponding to the local time zone ap- 
pears through the opening in the hour 
hand, New York -for example. When this 
has been done, the button controlling the 
pin is released and nothing more has to be 
done with the clock, except to wind it once 
in every thirty hours. 

One of the distinct features of this clock 
is that the dial is laid off on the 24 hour 
European 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 clock. 

The clock is finished in a handsome 
brushed brass case, measuring approxi- 
mately 42ía0 wide by 53i" high and 2" 
deep. 

Our Information Bureau will gladly sup- 
ply manufacturers' names and addresses 
of any items mentioned in SHORT WAVE 
('RAFT. Please enclose stamped return 
envelope. 

NEW -Do -all Deluxe 
SIX TUBE COMMUNICATIONS TYPE RECEIVER 

For the 

DISCRIMINATING 
Short Wave Fan 

and Amateur 

OUTSTANDING 
PERFORMANCE 

EXTRAORDINARY 
QUALITY 

This is the receiver that will ocra ix trie fa "r. "" n "'ml nef aise Re else tint hn, a ,, seal ore err. 
!ere "beset N ;,ea \ \nr'I.1 I.y ". :re'k :hl,le larfrmunee! WilÌ'Ìrix recel\'' 

DO- ALL -and more -than can 
Other 

DX bra bhex. QSO'x. and taw x c 
seat.! leaj.s1eYnd I.oernls. Opter xal e simply have lu lakce :lxwk 

higher priced sets can do. The Donn iel.nxe is new! Lt's different! u Its luMer! And-It .vols I .t 

COMPARE!- 
TUBE LINE -UP: nit7 (all metal) tuned high gain 
I 

lr - eIerl tir stage-0K7 
o 
elec. 

rr iele.l 
regenerative deeebr -7t -71.42 High Fidelity TIIRF, STAGE: 

fee rrii. with actual ads 0111.1/11L-n7.3 l High voltage. power near 
her. TOTAL-SIX FULL DUTY TUBES!! 

RANGE: 100 Kr to :14 Me.. O to :1(1110 meters Continuous No skip\. 
DUPLEX REGENERATION CONTROL: Semi -Automatic keeps detector action at 
peak sensitivity -Manual control for setting. 
FULL BANDSPREAD: Two new Transmitter type dials with Incite In dual spee.I 
friction drive give positive, velvet smooth control and 

with 
spread of all banals. 

NOISE SUPPRESSOR: Built -in, switch controlled device markedly decreases 
i eeeeee mina noises. 
AND- Selfrntained. full floating high fidelity dynamic speaker-Single wire 
or 0001,101 antenna input -R.F'. gain control-Headphone jack with automatic 

speaker ut -out- Ìh111t -in power xu1,piy llumlexs high voltage type for AC one.- 
ation only -Cal llration curves mounted d on front panel -Smart. professional 0I 
aluminum finish-Provision for standard Sa.,-xln- relay tack mounting-All metal 
ubes in R.F. circuits give complete shielding A naitiv ty. i. \11 KÌUa 

tidies.' if preferred. supplied al sas priresi -Dual indirect panel illumination 
Attractively finished, durable cabinet for table tir rack no t- F.xtretnc s 

i 

mplerr lv 
xr of operation -SIX page instruction. diagram. and tuning Iuklet -etc., etc. 

CHECK OVER 

THESE 

IMPORTANT 

FEATURES OF 

THIS 

SUPERIOR 

RECEIVER 
The Do.,!! is the only recel ver that batons, 
ales all of , urhmt whence/nerds toward better. 
easier, POSITIVE RECEPTION OF FOREIGN 
BROADCASTS! 

It Is honestly the best value ever offered tu the 
Short w'ate Fun and the amateur! Order yours today 
and be convinced! 

NOTE: Every receiver is fully guar- 
nnteed! You may order with con- 
fidence. 

o to 
aDO mALLReDELUXE $1 975 ceiver, 

Will, six t bd,erl tubes, anti 
Ines. Nothing else tu buy! iNot 
wired.) 
farx,ratory wires! and tested. Ih. ;,,! 

elder, and 
attach hill tantenna. 

n ping 
range 

programmes! Price 
new s 

If tubes, cabinet. and 200 to 3000 
see 

pr ie , aé o 
v n 

you 
ranm g 

y d edun c from 
. 4* 

tin. above 

The Ace "UNIVERSAL -SIX" 
AC -DC- BATTERY. Operated Four Tube Receiver! 

IMnrlNF! A compact, sel( contained. sensitive receiver with 
real TUBE 

Simple 
performance 

ahcablewill and -PRESTO! TO!-aa mmñletele 
r:Immer placee! Thearsamlea frill toned Imcl 

In 
cvolume-tlre 

rs any 

welling foreign reception -the same 
a 

of ulceration! No changes 
wiring. Really TWO receivers for less than you would expect 

1 pay 
at 

fur only 
in wiring. 

k t teils' powerful 
d 

owerful tube line -up: Screen grid pentode RF 
coupled regenerative etector -THREE STAGS: high nlily 11111110 am l,l,fienhlcm 

r 
with pentode output-heater type 

rectifier and him esa supply. FULL SIX TUSK POWER from 

ano 
dual 'Twin" OF7 tubes d heavy duty 38 

d 1 -Y tubes! 
And sf ntaR d uullad 111/a 025 

meters 
-ilcoined, 

good quality ak 
New Transmitter type tuning Glial with dual speed 
friction drive -Provision for headphones- Indirect 
generation"- 

aimaierlates\ entirely 
smooth 

any AC 
of 

D(' 
lìo" socket OR ON BATTERIES e toragerbat- 

torirourcurrent 
dry 

C1lls. and 
three 

long, economical 
bat. 

life of tubes and batteries. 
means co omical 

This receiver is easy to build-easy to operate- 
and il certainly now! 

PY'oiu will he a arlclral your 
the full 

loud rlaeaker 
now! You 

of distant stations! Every 
set is fully guaranteed. Buy with safety! 

ACE UNIVERSAL -SIX / 
re...lver with four tobe,. cabinet, all 275 
coil... and built -In .speaker. COM- 

PLETE, nothing else to boy. Not wired. 
Laboratory wired and tested, complete, $14.50 
ready to plug In. 

NOTE: If tubes. speaker, roadcast Sand 5550 Co ls, and cabinet not desired at prie- rl 

ené you mar deduct from the above pries 

SEND FOR FREE SHORT WAVE RECEIVER LITERATURE 

ACE RADIO LABORATORIES Dept. C -10 70 BARCLAY ST., NEW YORK CITY 

Guaranteed Guaranteed wers7 8 r. 
o ,Yi'eo "Modell Creator filer illation 

TESTED 
Super 43 Power Telescope. I, 

l : 

uldleee .ei Made in u. S. A. SPECIAL FREE OFFER. 

Owc:de U S. A. 52.99 Cash with Order. 
J N. :co Mfg. Co., Dept. T -510 124 W. 23 St., New York. 

' 

NEA4VARFUR 
Short Wave Fans 

Ask for our new 
RECEIVER CATALOG 

All standard makes 

Amateurs Send for our OUR NEW HAM STORE LARGE S BULLETINS 

HARRISON 12 WEST BROADWAY 
NEW YORK Dept.0 -10 N . Y 

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 microphone is fur- 
nished complete with 8 -foot length of ca- 

ble, shock -absorber and 
locking cradle. The 
mike has standard out- 
put impedance and may 
be connected direct to 
grid. The mike is 

black 
beautifully finished in 

has been 
chromium 
arefully de- 

signed along new lines, 
to give high quality re- 
production of both voice 
and unlsic, Our Information Bu- 
reau will gladly sup PIN mmmlac- 

(No. I !, torers' mutes and addresses of 
one Items ent loud in SHORT 

569) SVAVlj ellAFT, Please enclose 
slanged return envelope. 
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RACO SCORES AGAIN! 
POWER DUPLEX F 

TRANSMITTER -RECEIVER 
For The high Frequency Bands 

Q S T HAMS! 
Here's the job you told us you wanted for 

the 5 Meter Band 
You 11 'cry Right. It's ac Honey! 
`N efficient 6 E 6 T.N.T. transmitter with 6 L 6 beam power modula- 

tor packing a terrific punch when you need it. Power enough for 
red D.X. work and good clean modulation even when you are "hit- 
ting it hard. 
ltuilt -in pr wer supply with 0.150 milliameter. 
( mtains ,1 4TUKti Rt :á.FII'FR. 
(Note: An RK 34 may be used in place of the 6 E 6 push pull oscil- 
Loor if desired.) 
1 -RF; Super -regen. detector two stage audio; 61 /t" dynamic speaker. 
Lavery amateur who has handled this job tells us that the receiver alone 
is worth the price of the entire outfit. And if you have some "wise" 
Iriend who thinks he can 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 
each of whom contributed ideas from his practical experience. There 
has been rio skimping; from husky 150 M.A. power transformer to 
large 61 /2" dynamic speaker, the finest parts are used throughout. It is 
a job we ame 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. At this price you can't afford to 
build your own. 

RACO POWER DUPLEX 
Completely wired and tested, housed in hinged 

$35 / 5 top cabinet, less tubes 

Set of six specially tested tubes. (16. 61.6. 5Z3, 6D6, $5.10 6C5, 6J5G 

Raco Portable Battery Duplex 
(Sec Ade't. in Sept. 51 veer 11 "are Cr.tpl 

Complete Kit, including meter, speaker, etc., less only $12.60 cabinet, tubes and wiring 

REGENERATION PLUS SUPER -REGENERATION 
Hundreds of R.S -R n scattered over the whole world. are testifying 

t the splendid ennestent a performance of this remarkable receiver. 

HAYNES R -S -R 
5 -TUBE RECEIVER 

2% to 555 METERS 
THE IDEAL EXPERIMENTER'S SET 

The Radio Editors See Then, .Ill! They K 'r 
The New York Sun: -"Circuits worthy of space are not numerous this season. 
but the R -S -R is an exception. The receiver functioned so smoothly that it 
was obvious its many features would appeal to the home experimenter." 
Radio News: -"A Real Go- Getter , . It considerably exceeded expectation. 
Short -wave stations were tuned in. all on the loud speaker. from Spain. Italy. 
England. France. Germany. Columbia. Cuba." 
Short Wave News & Technical Review: -"Excellent long distance reception 
ran be accomplished with it on all of the short wave bands . . . It is a whole 
lot of receiver for very little money." 

Complete R -S R Receiver: ready to plug in to II() volt line and oper- 
ate. wired. tested. with 5 tubes. speaker and cabinet 
Complete kit: unwired. including dynamic speaker, power supply 
and wired switch coil assembly (Less cabinet and tubes only)....... 

$24.65 
$14.95 

R-S-R Jr. 3 -TUBE COMMUNICATION RECEIVER 
5 to 555 METERS 

ANEW development of the Famous Haynes R-S-R at a remarkable low price for this 
class of receiver. A regenerative receiver with amazing selectivity. It actually will 

snap in and out the local broadcasting stations. Super -regeneration or straight regenera- 
tion as desired. Perfect smooth, silent regeneration control for phone, C.W. or broadcast 
reception -f reign or local. Uses 2 -76 Super Triode tubes in electron coupled circuit and 
80 rectifier. 

FEATURES 
* Separate tank and hand spread condensers. 
* Super -regeneration up to 25 meters if desired. 
* High voltage A.C. transformer power supply built -in. 
* Straight antenna or doublet connection with front pane, variable antenna coupling. 
* Standby switch for communication work. 
* All coils are included, giving fall coverage from 15 to 555 meters; also 5 and 10 meter 

bands. 

COMPLETE KIT including all coils, drilled panel. chassis. 
power supply, etc., less tubes, cabinet and $7.60 wiring V 
Crystallized Metal Cabinet ..5100 
Kit of three matched tithes S1.25 
Assembled. wired and tested 52.35 

RADIO CONSTRUCTORS LABORATORIES 
Dept. SW 10 Export Dept. 

136 LIBERTY ST., NEW YORK, N. Y. 105 HUDSON ST., NEW YORK, N. Y. 
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EVER ADY 
RADIO BATTERIES 

for 
PORTABLES 

No. X -200 

3 volt "A" Battery 
5's' x 3'b' x 1 "n" 

Wt. l'á lbs. 

List Price $.82 

No. X -201 

45 volt "B "Battery 
4' x 3.`' é x 2'4" 

Wt. 1% lbs. 

List Price $1.50 

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

BATTERY HEADQUARTERS 

NATIONAL CARBON CO., INC. 
GENERAL OFFICES: New York, N.Y. BRANCHES: Chicago, £all Francisco 

LICE 
U.'IIT CF Ur.ION CA:'L!D£ AND CARBON CORPORATION 

CORNELL -DUBILIER TRANSMITTING CONDENSERS 

Type 86 

TVI'Eü 
56 Mira Capacitor, hermetically .ealcd in a glazed porcelain con - 

lainer, is constructed of only the 
finest India Ruby Mica. The most prac- 
tical, dependable. low priced transmitting 
condenser available today. 
Type TD impregnated and filled with 
Dykanol, in non -corrosive containers, is 
the acme of perfection in the condenser 
industry. The smallest, most dependable 
and economical, oil -filled transmitting fil- 
ter condenser. 
It rite today and get the r o tplete details on 
5h.' entire is -D s -n ' ' g leaser line. Cat - 

Mica Capacitor alog n... Its and catalog Yo. I324 free on 
request. 

CORNELL-DUBILIER CORP.NEW 

BRONX 

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 as outlined in the 
article which appeared in the September 
number. Next turn on the heaters of the 
modulator and speech -amplifier tubes and 
adjust the bias potentiometer until the full 
45 volts negative is placed on the grids of 
the 79. Place the modulator plug in the 
key jack in the cathode lead of the 6F6 (it 
is advisable to provide a separate jack for 
the D.C. milliameter in order to allow the 
plate current of the amplifier 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 65% of its original value 
when the transmitter is keyed for C.W. 
telegraphy. At this point the monitor or the 
receiver turned to a lower frequency band, 
should be turned on and while speaking or 
paying music into the microphone, adjust 
the bias on the modulator until smooth 
modulation is obtained. The power input 
to the 6F6 can be raised by lowering the 
resistance in its cathode circuit (as the 79 
is in series with the 6F6 cathode, a bias 
voltage equal to the voltage drop across 
the cathode -plate circuit of the modulator 
tube will be placed on the grid of the 6F6 
in addition to that already supplied by the 
bas resistor) and readjusting the negative 
bi is applied to the grids of the 79. Any 
change in one usually requires a readjust- 
ment of the other. When properly adjusted 
the modulation will increase the amplifier 
plate current about 7 or S 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 ohm car- 
bon potentiometer in the usual audio vo;- 
tuuc- 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 potentiometer as a gain con- 
trol; once set correctly, this control should 
not be disturbed. The plate voltage for 
the 6C5 "speech amplifier" tube is supplied 
by four ordinary 45 volt "B" batteries; 
it can be taken from the Genemotor sup- 
ply if desired, however, as the drain of 
this particular tube is only about 6 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- 
s:gned for strictly class "A" work, such 
as the 6F6 or the 42, would probably be 

much better series modulators than those of 
the class "B" variety. 

Any additional information will be sup- 
plied by the author who will be glad to cor- 
respond with readers who enclose a stamped 
and self -addressed eneelope for return. 

List of Parts For Modulator 
I Microphone transformer (single or double 
button type)- (Thordarsonl. 
1 Bakelite socket for metal tube (11- prong.) 
Bud. 
1 Bakelite socket for 79 tube (6- prong, small). 
Bud. 
1 7x9x2 inch elertrtdloy chassis. I.C.A. 

1 Phone plug. I.C.A. 
1 Set of tubes (6C5 and 79. RCA Radiotran.) 
1 Carbon microphone, single or double- butian 
type. Lifetime. 

2 RI Carbon resistor, 1.000 ohms, watts. 
Aerovox. 
R2 Carbon resistor. 50.000 ohms, t watt. 
Aero vox. 
R3 Carbon resistor. 100,000 ohms, I watt. 
Aerovox. 80.000 ohm,. R4 Potentiometer, wire- wound. ohm,. 
Elect rad. 
Cl Electrolytic condenser. 25 ntf. 30 vale. 
Cornell -Dubil icr. 
C2 Paper cartridge condenser. 0.01 mi. 400 
volts. Cornell- Dubilier. 
SW1 and SW2 on -oil switches. I.C.A. 
1 set of "B" batteries as indicated on Fig. 
1. Eveready 

Please mention SHORT WAVE CRAFT whet-. writing advertisers 
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Ultra 4A- 4 -Tube A.C. Operated Transceiver 
(2a a to 5 Meters) 

in the de- 
sign of the 
Cltr IA 
A.C. oper- 
ated trans - 
Cie 
eveOry ttra- 
dition of 
radio value 
has been 
Incorpor- 
ated.ltullt- 
In dynamic 

.If contained 
speaker. 

power supply. Class A I00'1, mudule- 
are only a few of the Outstanding features of this. t It ra High Fr. Isunry." product. The new all metal 

lilies are used as follows: 0t'O. Class A modulator- - 

4 
,ter amnlili er. 6.17. high gain Speech amplifier-1st 
F. amplifier. 'z1. rectifier, Osto. Oscillator- detertnr. 

The T itra it i completely filtered at both R.F. amt 
\. F. Leeds. Automatic Pli ii, lark sllrnres sPeaher. 

Tuning range 2 r to 5 meters pith 5 :111S 1.11111111 
Supplied complete with all Coils, including coil for 

o meter reception. 

$1595 
e,o,.w,.i:.d1$3.00 

. ,.t ,. I . 2.so 

t'i elrlal ,Ilarram furnished with kit. 1.95 

Ultra 1 and 2 Tube Battery Transceivers 

(2 TUBE MODEL 

$695 

1.45 
1.10 
1.95 
1.95 

rea, r.a. 
V. dr, .dl, aa 

PICTORIAL DIAGRAM 
FURNISHED WITH KIT 

(1TUBE MODEL) 

' 

. 

: $495 

1 95 
1.95 

WRITE IN FOR 

"ULTRA DUPLEX" 5-TUBE BATTERY 
PORTABLE B 

21/2 TO 5 METERS (56 TO 120 MC) 
Embodying all the latest innovations of the ultra high fre- 
quency field, this really compact and separate receiver stud 

transmitter successfully fulfills the innermost desire of the 
Amateur for trouble free duplex operation. The receiver 
consists of a 106 detector operating on an entirely new and 
heretofore unharnessed principle, and a 1F4 amplifier. The 
new 1E7G Class A modulator together with a 1B4 speech 
amplifier and 19 oscillator comprise the transmitter. Sepa- 
rate antennas are used to ins ire peak performance of both 
units at any frequency settings. 
Supplied complete with all Coils, in lulling Coil for 10 meter reception. 

IC6- 1F4- 19 -1B4-1 E7G 
Positively duplex 
Built -in loudspeaker 
New type detector circuit 
100, ^%Class A modulation 
Extremely low current 
drain 
Absolutely non- radiating 
Increased effective sensi- 
ticIly 

Complete Q' 
with built -in 774 

speaker, and 
cabinet with 
battery com- 
partment, wired and 
less tubes, batteries, 
phone ami antenna. 
Set of 5 Sylvania tubes $4.62 
Hand microphone $1.95 
Adjustablea ft. Antenna $1.60 

95 

tested, 
micro- 

ULTRA 5 T 

21 TO 550 METERS 

ALL WAVE AMATEUR (AC 

& DC) COMMUNICATIONS 

5 TUBE RECEIVER 

A new radio amateur communications 
receiver featuring bundspread plus re- 
generation and super regeneration is 
now available for the use of the dis- 
criminating amateur. 2 to 550 meters 
linear in efficiency is accum,dished by the 

sudof 
super regeneration up tu 15 meters 

straight regeneration with 5 band 
switching to 550 meters, The new all metal 
wbe.s are u: ell as follows: 6K7 -R.F. stage. 
61:7- IlegeneraIi ve deleel.r, 70 -super regenerat rte 
detector, 25.56 -- Cotter output stage. 2326- rectifier. 
built -In il name Speigtrr, sell' -1 

ppa er supply. large airplane banisoread dial, auto - 
Ina.ie Bill! lark. 

FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE 

Complete kit n f parts less tulles ami 
cabinet tested 

Sylvania 
and tested, extra ............ _ . $3.00 

u kit of c tubes 2.50 
sleek -tic finished es 2.50 \.i I m tluto ill, 5 Wbetl and cabunl. 
r,.,ñ to unrratc _ 23.10 

$1395 

ULTRA HIGH 
140 LIBERTY 

FREQUENCY PRODUCTS CO. 
STREET, NEW YORK, N. Y. 

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

(Continued from page 337) 
small inexpensive size as the total drain of 
the tubes used in this receiver is only about 
lt) 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 Short Aare ('raft. 

While this receiver 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 ohm 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 control in any way. Without the vol- 
ume control most code stations are received 
with too much volume for comfortable head- 
phone reception. 

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

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

Plug -in Coil Data 
Range Grid 

in Meters Turns Spacing* Tickler Wire Size 
16 -30 5 1" 6 24 D.C.C. 
2t1Sil 12 1 ¡;" S 21 D.C.C. 
54 -105 26 2 I," 12 24 D.C.c. 

100 -200 45 1f5" 20 2S D.C.C. 

All coil forms 11_'1 ribbed type with 5 -Prong 
bases. All tickler coils wound with No. :32 
D.S.E. wire. 

Note Spacing given is the distance between 
the grd and ll'ameat ends of the eoil ; not the 
distance between the turns. 

List of Parts "3 -in -1" Set 
Cl -C2 2 -gang tuning condenser, 140 mmf. per 

section. 
C3 -03- 'trimmer condensers. isolantite base, 35 

mmf. each. 
C4 -C6 Mica fixo'l condenser. .002 mf. each. 
C5- Midget tuning condenser, :35 mmf. 
C7 -Mica fixed condenser. .0001 mf. Cornell - 

Duliilier. 
C9 -Mira fixed condenser, .0005 mf., Cornell - 

Duhilier. 

Il.1)lti! Don't 3liss the Novem- 
ber Issue! 

"FAN" Features .t plenty 
ww.wwwwree. 

Please mention SHORT WAVE 

CIO-C14-Paper cartridge condensers. 0.01 mf. 
400 volts, Cornell -Dubilier. 

CII -C15 -Paper cartridge condensers, 1 mf. 300 
volts each, Cornell -Dubilier. 

C12 -Paper cartridge condenser, 0.1 mf. 400 
volts each, Cornell -Dubilier. 

C13 -Mira fixed condenser, .003 mf., Cornell - 
Dubilier. 

C16 -Mica fixed condenser, .001 mf., Cornell - 
Dubilier. 

RI- Resistor, 300 ohms, 1 wad., Aerovox. 
1:2- Resistor, 21 megohms, ! í watt, Aerovox. 
R3- Resistor. 75,000 ohms, 1 watt, Aerovox. 
R4-R9 -Resistors, 250,000 ohms, !_. watt each. 

Aerovox. 
R5- Potentiometer, 50,000 ohms, wire -wound, 

Electrad. 
R6-- Resistor, 50,000 ohms, 1 watt, Aerovox. 
R7- Resistor, 75.000 ohms, I_. watt. Aerovox. 
RR -- Resistor. 100.000 ohm. 1 watt, Aerovox. 
RIO- Resistor. 1,000 ohms, 1 watt, Aerovox. 
1.1. L2. L3 --See coil table and text. 
RFC -Radio frequency choke, 21_. nth., Hammar- 

lund. 
1 -7x9x2 inch electralloy chassis. I.C.A. 
1 -7 -prong socket (for 6F7 tube). Isolantite, 
1 --S -prong socket (for 6C5 metal tube). Bake- 

lite. 
2 -Off-on switches or one D.P.S.T. switch (SWI 

and SW2). I.C.A. 
-4 -prong sockets for plug -in coils (Isolantite). 

I-- Set of RCA tubes (6F7 and 6C5). 
Necessary. knobs. tip jacks, hardware, dial. etc. 
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YOUR OPPORTUNITY 
to make 

A 

MODERN 

BUSINESS 

NEED 

No installation 
problem 

Just plug in. 

BIG PROFITS 

élkctiweall 

SIMPLE 

SPEEDY 

INEXPENSIVE 

EFFICIENT 

-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 
time saver. 

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

Jobbers and Agents: Write for details on how 

much profit you can make. 

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

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

5 NEW HALLICRAFTERS 
SHORT WAVE RECEIVERS 
* SKY BUDDY * ULTRA SKY 

* SKY CHIEF RIDER 

* THE NEW SUPER SKY RIDER 

* SKY RIDER COMMERCIAL 

NOW ON TIME PAYMENTS! 
See these splendid new communications receivers at 
your jobbers today! They have every modern feature 
and are priced to suit every pocket book. Ask your 
johber about the Hallicratters Time Payment Plan. 

Ithe hallicrafters, inc. 
Dept. SW Marion, Indiana 

NEW! "The Rex" 
HEADSET 

Low cost - meeting 
/the demand for a 

nu:Jity headset in 
the low price field. 
Bipolar construction. 
Molded caps. Try our 
20.000 Ohm Imped- 
ance for Short Wave. 

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

ACME SPECIALTY CO. 
1770 W. Berteau Ave. 

ime 

Chicago, III. 

The "Chicken- Coop" 
Special 

r,,,,t;,, /Or d j,o,,,n p,:jjc .1.15) 

but when "B" batteries grow old, connect 
a 1 mf. condenser across these batteries 
if noise is present. Do not fasten dials 
directly to condenser shafts. Use dowel 
sticks, about is /a 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 cardboard 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 coils together as shown in 
photograph, leaving ends for connections 
about 11/2 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, 3 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. (about 1. 2- variable condensers, 15 mmf. (about). 3- sockets. 3- Amperites (or substitute low -resistance rheo- 

stats). 
1- short wave choke. 
1 -grid condenser, .0001 mf. 
1 -grid -leak. 5 megohm. 
2 -audio transformers, 3:1. x- Fahnestock clips. 
1- switch. 
2 -4" dials. 
2 -knobs for vernier condensers. 
2 -rolls annunciator (bell) wire. 
1 -roll 22 D.C.C. wire. 
1- battery cable. 

Not so many years ago Short !Pare Croft 
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 old parts 
found in the "junk heap" (of which every 
experimenter boasted) or of parts "bor- 
rowed" from other receivers. 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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ever, there has been a steadily increasing 
demand for such sets and articles once 
more; 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 Ware Craft, 
decided to have a more modern version of 
this receiver built. The accompanying il- 
lustrations and diagrams picture this new 
set, which, incidentally, we might name the 
"Modern Jank -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. Tie parts used are as follows: 

Four 4 -prong wafer sockets; one San - 
gamo 3 to 1 ratio audio transformer; one 
Pilot 3)i to 1 ratio audio transformer; two 
Hammartund old -style 140 mmf. variable 
midget condensers; four tube -base plug -in 
coils (15 to 200 meters); one 10 -ohm fila- 
ment rheostat: two Kurz -Kash (K -K) ver- 
nier tuning dials; one 100 mmf. mica fixed 
condenser; one 5- megohm grid -leak; one 
35 nmtf. semi -variable antenna trimming 
condenser; one `5 and dime" breadboard 
size 14" x 9%"; one 7- 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 

e MAKE 2 

SWITCH 

HOOK 

TO PHONES 
OR SPkR. MAKE 4 

DEMENSIONS NOT GIVEN. 
DRAWING SHOWS ONLY 
GENERAL METHOD 

OF CONSTRUCTION. 

STRIP OF 
RUBBER 

PANEL FOR 
MOUNTING 
CONDENSERS 

ANT 3ND 4 POSTS 
USED TO 

SPACE TICK. 

Coil and Cabinet Details. 

WAKE UP! FELLOWS! 
$20.00 Prize Monthly for Best Set 
THE editors are looking for "new" re- 
ceiving circuits -from 1 to 5 tubes 

preferably. A $20.00 monthly prize will be 
awarded to the best short -wave receiver 
submitted. The closing date for each con- 
test is 75 days preceding date of issue 
(Sept. 15 for the Dec. issue, etc.) In the 
event of a tie, an equal prize will be given 
to each contestant so tieing. Address all 
entries to: Editor, SHORT WAVE CRAFT, 
99 Hudson St., New York City. 
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The New Doe r I e Marvelous ti 

Only Found iSensin the Higher 

vity 

Priced 

and Selectivity 

Models 

6 -Tube BANDSPREAD RECEIVER 

* Continuous bandspretd tuning from 91/, to 625 meters. 
* An ideal DX receiver for the long distance SW fan or communications receiver for the 

transmitting amateur. 
* Beautiful 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. 

The famous Doerle line of receivers are now equipped with the veto Octal sockets in which glass 
and metal tubes are interchangeable. Far the first time this quality receiver is available in KIT 
form for the short wave experimenter who prefers to "build his own." 
Uses 6 of the latest hi -gain tubes (GK7G, GK7G. GC5G. 6C5G. 6FGG and 5Y3) in a highly efficient 
and selective circuit, using tiro noted stages -electron coupled regenerative detector -POW- 
1 :RF'UL 3 stage resistance capacity coupled audio frequency amplifier with power pentole out- 
put stage -full wave high voltage rectifier and self contained hum -free power supply. Built -in 
High Fidelity dynamic speaker capable of handling the entire 3 watts of audio frequency power 
output of the receiver. 
Continuous bandsprend over flIc entire range of 91/2 to 025 meters is obtainable due to the use 
of a special type. multi -colored, airplane 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 utmost satisfaction. Entirely 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 controls are mounted on the front panel and all parts are readily accessible. 
No adjustments whatever are necessary. Nothing to get out of order. Simply plug into your 
electric light socket and enjoy an evening of short wave thrills and entertainment such as you 
have never before experienced. 

LIST PRICE S34.95 
Discount to Hams. 
Fans 8 Experiment- 
ers 20v,. 
YOUR NET COST 

Mechanical specifications: Dimensions are 17s "xS "x83!,". Net weight 
23 lbs. Shipping weight 33 lbs. Designed to operate entirely from 100-130 
volts, 50 to 60 cycles AC house current. Shipment made same day as order 
is received. Complete satisfaction prtaranteed. 

DOERLE G -tube AC BANDSPREAD RECEIVER, completely wired and 
tested, with set of 6 matched Arcturus tubes. 8 coils for 9)i to 200 meters less 2 Broadcast band 

cabinet, instructions, and READY TO OPERATE coils. extending the 
range up to 625 

(Specify whether metal or ,glass tubes desired.) meters, extra $1.45. 

DOERLE 6 -tube AC SW KIT, containing all necessary parts. including 8 low loss ribbed coils 
for 9t,_ to 200 meters, full size hi- fidelity dynamic speaker, beautiful cabinet. and 4 page in- 
struction booklet (less tubes, Broadcast coils, g1 7.96 
and unwired) i 
6 Arcturus matched tubes 53.12 
Broadcast band coils (2) 1.45 

$27.96 

INVEST in a GENUINE DOERLE 
2 -TUBE BATTERY RECEIVER 

15 to 200 Meters 
Ono the most pant:'.. 

- 25 Set of Cils. oit 
pow: 

- 

the performance of a ,.4,1 I. at :.c n.: - 
Uses a Ope 30 as reg'r suratite *elector and i KIT 
type I9 tain triode (actually 2 tubes In one, 
as two st agas of resistance- coupled audio. Tim 

add- fanu.us reputation of the entire Doen, 
line. Is behind this remarkable set. Require, 
too No. O dry cells and tuo 45 volt "B" bat- 
teries for operation. All parts and workman- , @ÿ 
ship fully guaranteed. Employs e net of four 5 -prcng ribbed plug -In _ 

rolls. These oils are hnerrhangeable with the new 5 -prong band- ___,. ='. R. 
spread rolls. Ship. nut.. 10 lbs. List Price $1.5.75. I--- 
Doerle 2 -tube Battery Receiver Kit not wired, but including Coils, 1, 57.aí5 tile ltattrries and r blast. YOUR P. ::rl L , 

Set of 2 Matched Tubes - 

Metal Cabinet for above 
Set of 4 Bandspread Coils 

Less Tubes. 
Cabinet. and 

Batteries 

2.9.1 

We sill I. t ,,t these kits at an additional charge ,I SI.SO 

FREE CATALOG OF DOERLE RECEIVERS. Send stamp to cover mailing Costs. 

GUY STOKELY RADIO CORPORATION, 126 Liberty SL, Dept.S -10, New York City 
SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERLE SETS 
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The 
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 
between the two and each grid return cir- 
cuit connects directly back to the rotor in 
order to eliminate as much loss as possible. 

With fairly loose antenna coupling and 
optimum adjustment of the screen voltage, 
regeneration is 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 
grid coils. 

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 5 -meter ama- 

teur band. For tuning to higher frequen- 
cies then the 5 -meter band. the grid coils 
should have one less turn each. For oper- 
ation on the low frequency side of the 
5 -meter band, one more turn in each coil 
should be employed. 

There are a number of methods of inject- 
ing the oscillator voltage into the 6A8 
circuit, however, the method shown should 
be used for best results. Quite a few by- 
pass condensers are shown in the diagram, 
and there are none which are unnecessary, 
each has its definite function. With the 
set -up as shown, there is practically no re- 
action between the two tirra,ts when oper- 

U. H. F. Converter 
(Continued front page; .t.tv) 

ating through an I.F. of around 2000 kc. 
or higher. This is the advantage because 
otherwise tuning in the ultra high fre- 
quency bands is quite critical and adjust- 
ment in the detector circuit would constant- 
ly throw the oscillator ouf tune. 

In the November Issue! 
George W. Shuart. W2AMN, will des- 

cribe a Batten-Operated Transmitter 
which "Hams have long been looking for. 
It's a dandy for "emergency" and "rural" 
requirements! 

Hue to the great activity in the 5 -meter 
"(Cam" 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 -known writers will 
contribute articles on "11am" and "Fan" 
sets, which you dare not miss! 

"(,rounding" of Tube Shells 
The metal shell of the 6A8 must be 

grounded for proper results. However, in 
the diagram we have not shown the 6C5 
metal shield grounded. This has been left 
floating because it permitted the use of a 
larger cuit in the tuned circuit. There is 
no law against grounding the shield, al- 
though better efficiency can be expected 
with the larger e and there i- ie,s like- 
lihood of the ose' tier go: n_ 1i. oseil- 

With Your II .00 
Subscription to 
Short Wave Craft 

Bau New FREE Brantl New 
Book. 

The special subscription rate is 
months for $1.00. (Regular news 
stand rate le $1.75.) 
Send the coupon today. with your 
remittance of One Houe ($1.001. 
when your subscription Is received. 

copy of our SPECIAL ANNIVER- 
SARY GIFT will be sent to you- 
POSTPAID. 
You do not hare to be a new mbar-rill( r 
to receive this gift. If you are a sub- 
scriber at present. a copy of 'Silos r 
tVAVE GUIDE'. will be sent .ou Ott 
receipt of $1.00. and we will advance 
voue subscription by seven months. 

SHORT WAVE CRAFT. 990 Hudson St . N 
Centicinen: Fnclo,ed you will find my 
. -je i 51.:101 for which enter my uh.crlutI.h, 

also to send banlntety EtiC ,n 
Gift 

are 
ook- SIIORT sv.:. -r Gt'IDE. 

The sise 
of SHORT WAVE 

GUIDE 
h er a hundred awir. 

ín9 diagrams and ,photographs. 

ew York. N. Y. Ió 
ONE a4 

eÌFf,rvÌÌMntbto SHORT WAVE poaqa. a ropy of the Special Anniversary 

Name 

Address 

cil` StMserwer -_ run sob crii. rte 
rad remittance In form of cheek. money .rder or unused E. S. Postage Stamps. (Foreign: 

intern/1E1 Postal Money Order., Iteg ,ter letter If It icontain. cash or stamps. 

laltion. The coils are none too large, there- 
fore the additional inductance permitted by 
the shield being ungrounded is worthwhile. 
No shielding 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 feed -back between the two circuits. 

Doublet or Single -Wire Aerial 
We have shown connections for either a 

donblct or a single -'Dire antenna. The sin- 
gle wire antenna should be coupled on to 
the grid coil of the detector approximately 

to T4 of a turn from the grounded end. 
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 coil. Data for 
all the coils are clearly 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" FPpcv'heterod!, a employing a 
0000 kc. I.F. amplifier with this converter 
circuit and hope to describe it soon. 

The size of the tuned circuit in the plate 
lead of the 6A8 depends entirely upon the 
I.F. or the frequency of the receiver with 
which this converter is being operated. 
The sane values employed with the 10- 
meter converter are used if the I.F. is to 
be 2000 kc.. and, of course, for higher 
frequencies, smaller values will be employed 
Reference 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 is our 

Sixth Anniversary 

FREE GIFT to YOU! 
This year. SHORT WAVE CRAFT celebrates its Sixth Anniversary. 
A'cnuul increases in circulation, plus authentic, exclusively short- 
wave editorial material. makes SHORT WAVE CRAFT unques'- 
tionably the leading magasine in its field. To commemorate this 
notable occasion, the Editors have written this outstanding book, 

Partial Contents of Short Wave Guide 
Short -Wave Questions and 

Answers 
It is impossible to publish each month in 
SHORT WAVE t'R,%IT all the questions 
(and their roamers. sent to us. We hare 
printed with full nlusD:a iris. is SHORT 
WAVE (WIDE hundreds ut Important 
questions which Have been recently re- 
ceived. 

Short -Wave Kinks. Illustrated 
Every short -crave fan is brae rested in 
new kinks and shortrute. Dozens of kinks 

itch tie rtery neek oral n 

! 

SItliItT 

w'AVE GI'Illf; Neu will and a variety 
of tlient. carefully illustrated. They will 
prose very valuable to you. 

Simple. Efficient Short -Wave Re- 
ceivers Which Anyone Can 

Build 
completer1111(.11111( ihnal plans for build- 
ing many 1.: and (t -tube Irrehi'ra will 
also he found. Sehrnialle diagrams. lists 
of parts- evrrvlh i ng you need to know to 
build these sets 111111 make them function 
properly is Ibelmkd. 

Please mention SHORT WAVE t'ItAFT when writing advertisers 

Best Aerials for Short -Wave 
Reception 

The many elaborate antennas suitable for 
port -wave receivers often present Pmb- 

lems for set owners. S l l c t lt'l' WAVE 
01'IDE will help you decide which serial 
is best for your receiver. Maur types of 
antenna are Illustrated. 

Practical Hints on Short -Wave 
Tuning 

Hundreds of short -wave stations are heard 
by fans - -alli hundreds more could be 
heard distinctly if only you knew more 
elan( tuning them In. Expert advice oil 
proper tuning is included ill SHORT 
WAVE GUIDE. 
"Police Call" Receiver and How 

to Build It 
The most stirring signals on the air are 
police calls and every fan wants to hear 
these l eilh,g :tunas. Complete details 
for building nd operating a "police 
call" receiver will he found. 

A Simple "Ham" Transmitter 
There are thousands of falls 

s 

'ho want to 
build a simple transmitter. . Here Is the 
Ideal transmitter for beghnieni. It is 
practical. vet inexpensive to construct. 
List of necessary part;. wiring diagraills, 
anti construction details are Included. 
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mental turn of mind have an inductance 
chart on hand. 

Parts List for Converter 
.001 mf. mica condensers, Cornell -Dubilier. 

-.0001 mf. mica condensers, Cornell -Dubilier. 
3 20 mmf. mi 'get variable condensers. llam- 

nculund. 
- 2:,0 mmf. mica condenser. Cornell -Dubilier. 
-.1 mf. by -pass condenser. Cornell -Dubilier. 

300.000 ohm resistor, Aerovox. 
- 100.000 ohm resistor, Aerovox. - 10.000 ohm resistor, Aerovox. 

. 0.000 ohm resistor, Aerovox. 
50.000 ohm potentiometer, Electrad. 
flexible coupling, Hammarlund. 

2 octal wafer toeket?, Bud. 
2- stand -off insulators. Bud. 
I chassis 5x7x2 V, in.. ICA. 
I- 6Ay tube, RCA Radiotron. 
1- l'C5 tube, RCA Radiotron. 

Ultra -High Frequency 
Transmitting Tube 

(Contioned front page 344) 

employed. Tilt ratings as an oscillator or 
amplifier with plate modulation are identi- 
cal, except that the plate voltage is re- 
duced to 4110 and the output is 6.5 watts. 
This is also for 500 mc. 

A relative table for outputs at various 
frequencies as published by the manu- 
facturer are: 

:1110 mc...._.... 
400 nac... .... 
snn me.. . .. 
600 me.... -.. 
750 nit ... 

...... 8.5 watts 
. .8 watts 

.... .6.5 watts 
4 watts 

..limit of oscillation 
The above indicates the nominal output 

obtainable from a 316 -A tube as an un- 
modulated oscillator, with an input of 400 
volts and 80 ma. D.C. 

The manufacturers have submitted a 
circuit complete with recommended val- 
ue,. We have reprinted this diagram for 
the benefit of those who may be interested 
in trying this exceptional new tube. Con- 
nections to the terminals of the tube have 
to be made with care. The tube may be 
supported from the terminals, providing 
flexibility is maintained. Connectors such 
a; brass or copper sleeves with set -screws 
can be used for example. 

Our Information Bureau will gladly 
supply manufacturers' names and ad- 
dresses of any items mentioned in Short 
Ware Craft. Please enclose stamped re- 
turn envelope. 

New Beat Frequency 
Oscillator 

(Continued front page S44) 

In the beat oscillator, the fixed fre- 
quency oscillator consists of an Acorn 
type tube, 954, operated in an electron 
coupled circuit at 350 kc. The variable 
frequency oscillator is also a 954, oper- 
ated in an electron -coupled circuit and op- 
erated over the frequency range from 335 
kc. to 3511 kc., the variation accomplished 
by a tuning capacitor attached to the main 
dial. 

The output of each oscillator stage is 
combined and fed into a self -biased 955 
detector, which extracts the audio or dif- 
ference frequency and rejects any r.f. 
frequencies present. The output from the 
detector is fed into the output amplifier 
which is a 955 fixed bias amplifier, hav- 
Otg the output control in the grid circuit 
and a statically shielded output trans- 
former in the plate circuit. This trans- 
former is designed to operate into center - 
tapped loads of 250, 500, and 5000 ohms 
impedance. A neon lamp is used as a 
pilot lamp and by switching, may be con- 
nected in the output circuit to act as a 
frequency indicator for setting the dial 
scale calibration. 
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BIG PAGES -10,000 PARTS -LATEST DEVELOPMENTS 
Why Your Dollar Buys More at ALLIED 

Because we buy in vast quantities, we get lower 
prices. and can sell for less. If you ever find identi- 
ca! brand and quality offered elsewhere at lower 
prices, we'll refund the difference. 

We handle only new. clean merchandise in first - 

class condition. Our complete stocks are under one 
great roof. Your order is shipped the same day 
received. No matter what your radio requirements 
are, you'll find them answered at ALLIED at money- 
saving prices. For greater values, faster service, and 
lower prices -order from the new 1937 ALLIED 
Catalog. Send coupon now for FREE copy. 

Whether you operate a "ham" sta- 
tion, build, service or sell radio re- 
ceivers, or install P.A. Systems, you 
need ibis book! You'll find in it every- 
thing in radio -at lowest prices. 10,000 
duplicate and replacement parts -lat- 
est types of amateur transmitting and 
receiving gear- newest test instru- 
ments and service equipment- 1937's 
finest metal -tube, all -wave radio re- 
ceivers -pages of new kits for set- build- 
ers- complete lines of advanced Public 
Address equipment -tools, books, etc. 

No need fo hunt or shop for equipment. 
In this big new ALLIED Catalog, you'll always 
find what you want -at the lowest prices. Get 
your free copy now -just send coupon below. 

ALLIED RADIO 
CORPORATION 

833 W JACKSON BLVD. CHICAGO, Ill. 

/ I ALWAYS FIND EVERY 
THING I WANT IN THE 
ALLIED CATALOG AT 

PRICES THAT SAVE 
ME MONEY! 

r- tM1 

Ig ALLIED RADIO CORP., 
833 W. Jackson Blvd., 
Chicago. Illinois, Dept. 3 -K. 

Rush me a FREE ropy of your 
Catalog. 

Name 

LAddress 

STOPPANI COMPASS 
Thousands have 
been sold in all 
parts of the 
world. Cost 
the U. S. 
govn't. over 
$ 10.00 each. 

STOCK IS 
LIMITED 

Rush your 
order before 
they are all 
sold. 

Our price prepaid $4.50 each 

Gold Shield Products Co. 
17 West 60th St. New York City 

7 

1 

new 152 -page 1937 1 

1 

1 

II 

So Handy! 
Quality uncased 
paper sections. Same 
as used in standard 

AEROVOX metal-eased con- denser s. Non- inductively 
wound. High melting point im- 
pregnation. Wrapped in black 
varnish paper. Pigtails. 200. 
400. 600 and 1000 1. ratings. 
Popular capacities. 

WRITE for new catalog 
on condensers and resistors. 

CORPORATION 

72 Washington St. Brooklyn, N.Y. 

Please mention SHORT WAVE CRAFT when writing advert sers 
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ALL HAVE WHITE 
ENAMELED 

METAL DIALS 

3 in. or 4 in. 

SQUARE 
or 

ROUND 

2 in. ROUND 

{itiLET HIGHEST QUALITY 
INSTRUMENTS 

ALL TRIPLETT 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. 

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 

É 
prre.ciúrni 

CTRICAL INSTRUME 
The Triplett 
Electrical Instrument Co., 
2810 Harmon Drive, 
Bluffton, Ohio. 
Without obligation please send me 

New 1936 Catalogue 

Name 

Address 

City State 
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The Twin -Tube Portable 
(Continued from page 338) 

tip jacks were installed directly to the 
right of this socket. 

Battery Considerations 
It was found that 90 volts of "B" bat- 

tery gave excellent volume, while a flash - 
light "A" battery containing two cells was 
,uticient for the filament supply. No "C" 
I.,Ittery was necessary. Two of the latest 
tope "B" batteries were used. These are 
now obtainable in very compact form, 
measuring only 4' by 3" by 1x4" thick. 
Two -cell flashlight "A" Battery was 
placed on the bottom of the case and 
since this was only 4" long by %" in di- 
ameter, there was space 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 clip 
soldered to it. 
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Front panel Layout. 

Upon testing the "Twin- Tube" portable, 
it was found to have sufficient volume to 
operate a small magnetic speaker on most 
of the local stations. At night, it brought 
in "foreign" stations on the short waves. 
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 

CI- Hammarlund Midget antenna trimmer, 3 to 
30 mmf, type MEX. 

C2- Hammarlund "Star" midget condenser, 140 
mmf, type SM -140. 

C3- Cornell -Dubilier .0001 mf. moulded mica 
condenser, type 5W5T1. 

C4- Cornell -Dubilier .01 mf. 400 volt "Cub" 
tubular condenser, type BA 4S1. 

C5- Cornell- Dubilier .0005 mf. moulded mica 
condenser, type 5W5T5. 

RI -1 meg. I/. watt carbon resistor. Aerovox. 
R2- l70,000 ohm, 1F watt carbon resistor. Aero- 

vox. 
R3 -1 meg. V, watt carbon resistor. Aerovox. 
1{4- Electrad rheostat. type 271 W, 50 ohms. 
It:í- Electrad potentiometer, 75,000 ohms, with 

switch (SW!) type 202S. 
.11. J2- Insulated tip -jacks. Eby. 
1.1 -One set of four -prong short -wave coils. 17 

to 270 meters, Hammarlund. type SWR -4. 
LI -One 4 -prong broadcast coil, 250 to 550 me- 

ters, Hammarlund. type BCC4. FBI. BP2. 
BP3, BP4. BPS. BM. Fahnestock Clips. 

V 1 -19 type tube. RCA Radiotron. 
SWI- Switch on R5. 
1 -2 -cell Flashlight "A" battery. 

- 
-45 -volt "super- compact" type "B" batteries, 
Eveready, size 4" x 3" x It /, ". 1- Aluminum Panel, ,' " x 8" x 4 % ". 

IIEADQC;IRTIiRS for "HAMS" for 
15 years. 

We can furnish 

KITS 
for any circuit d.'- rribc,l in SILORT WAVF. 
CRAFT. We carry in stock all standard 
parts and can make PROMPT DELIVERY 
-that is abaoluttly elmential for those who 
"build their own." We can also make prompt 
delivery of all well known Amateur Receivers 
or Transmitters. 

of . 

CHICAGO RADIO APPARATUS 
W9RA- COMPANY, Inc. -W9PST 
415 S. Dearborn St. Chicago, III. 

INVALUABLE 
SHORT WAVE SET BUILDERS 
MUST HAVE THIS BOOK 

Á 

1.J SHORT WAVE 
COIL BOOK 

Short Wave Coil Data 
for Every Conceivable 

Short Wave Receiver 
Price 25e 

RADIO PI'RLICATIONS 

IT 
is now possible for the experimenter and 

short vrare enthusiast to obtain the most ex- 
bauetive data on short wave roll winding in- 
formation that has ever appeared in print. 

As every experimenter who has ever tried to 
build short wave set knave only too well by 
experience. the difference between good and 
a poor receiver Is usually found In the short 
wave roils. Very often you have to hunt 
through copies of magazines, books, etc.. to and 
the information you require. 

Between the two rovers of this hook you now 
find every possible lilt of information on coil 
winding that has appeared In print during the 
past two 5uÌ . O here. 

most modem "dope' 
has been 

No duplication. Illustrations galore. giving 
not only full instructions how to wind coils. but 
dimensions. sizes of wire, curves. how to plot IN 
them, by means of which any coil for any par 
titular short wave set can be figured in advance. 
as to number of turns. size of wire. spacing, etc. 

Tiler, has 1 r Lren such data publishr.l in 
Mil . i . 

11,,Ihle bum as this. 

FRIENDS PESTER HIM 
Dear Sirs: 

I rerelved your Short Wave Coll Book and am 
very well pleased. I showed it to Inv radio 

friends and n 
o 

they are always pestering me 
for coil data. hl hit 

BERNARD A. DE(IRF.LMAXX. 
11348 So. State St.. Chicago, Ill. 

RADIO PUBLICATIONS 
117 Hudson Street, New York, N. Y. 

Radio Publications, 97 Hudson Street, 10 -36 
New York. N. Y. 
Please send immediately. your Short Wave Coil Book. for 
o ilk II I enclose glu herewith (cola, U. S. stamps or money 
order acceptable). Book is to be sent prepaid to me. 

Name 

Address 

Cityand St ate.... .....__...._Y.....___._.- .._ 

Please mention SHORT WAVE CRAFT when writing advertisers 
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2 -Bar knobs: 2 plates; one for station selec- 
tor. one for regeneration control. 

1 --Knob for Filament Rheostat. 
1- -Roll push -back wire. 
1 -6 Prong wafer socket for 19 tube. Bud. 
1 -- 1 Prong wafer socket for Plug -in Coils. Bud. 
1 - 3 ply wood carrying -case. over -all dimensions 

x 5" x IV.," high. Inside dimensions. not 
including cover. S" x dl_" x 3" high. 

2- Richt -angle Brackets to support tube socket. 

New Ultra Short Wave 
Police Radio for 

Small Cities 
(Continued from page 327) 

kilocycles) is automatically crystal -con- 
trolled, so as to insure stability within 
0.025'' of the frequency assigned. 

Today it is a routine occurrence for a 
police officer traveling along a public high- 
way in his cruising ear to lift a telephone 
"handset" off the hook on the instrument 
board before him, and converse hack and 
forth with the man on watch at headquar- 
ters. No longer is it necessary for him to 
await an opportunity to call in from a fixed 
telephone box somewhere along the route. 
On a moment's notice, headquarters can 
direct this police car to any point where 
it may be needed in an emergency, and hav- 
ing arrived there, the officer may report the 
situation right from the car; summon an 
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- 
able direction to head off fleeing suspects. 

Our Information Bureau will gladly sup- 
ply manufacturers' names and addresses of 
any items mentioned in Short Ware Craft. 
Please enclose stamped return envelope. 

Two -Way S -W Talk 
Between Blimp and Car 

1 C,,, , iii i . l i , r j n .. _ 

Berggren and Theodore Van Deventer, con- 
cerned the great inventor's early work with 
tireless telegraphy. Mr. Berggren recalled 
Edison's experiments, in 1875, with what 
he termed "etheric force," a phenomenon . 

caused by electric waves in free space. In 
1585, Edison sent messages to and from 
moving trains by induction and in the same 
year he took out a patent for a system of 
wireless telegraphy. At that time, he had 
succeeded 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 
Heinrich Hertz announced his discovery of 
the "Ilertzian waves." 

The broadcast closed with some remarks 
on Edison'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 "Vt.'s" and "SYI-'s "" Why not 
send the Editor a good photo of your 
"Rig" -and don't forget yourself. .1 
separate photo of yourself will do, 
with a "clear- photo of that station: 
$5.00 for hest "1.1." phut u. -Ed itur. 
See page 619 '.larch issue for details. 
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This NEW Type of 
RADIO TRAINING 
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ACTUALLY SETS YOU 
UP in BU5111 E55 . . . 

. in iter Industry Thal is Yroriding 
Fortunes for U ide - I Crake 

Here. at last, is a NE'.V and DIF- 
FERENT type of Training that not 
only teaches you all phases of Radio 
Service Engineering work quickly and 
efficiently- -but which also supplies you 
with complete servicing equipment for 
an actual start in business. Remember, 
no matter what kind of radio training 
you lake, it is absolutely necessary that 
you hare equipment of this kind BE- 
FORE you are ready to start making 

real money. Sprayberry 
Training brings it 

_Nett 

1., you almost at the start -teaches you 
just how to use it under actual Service 
conditions, Theory is cut to a mininnuu. 
You'll find it all intensely interesting- 
you'll learn the PR: \CfIC :\L way. 

Don't delay! Radio is progressing 
rapidly'. Television is on its way. Now 
is the time to get started -and Spray- 
berry Training is designed to start you 
right. Let us help you win a goocl -pay- 
ing place at the TOP OF THE LAD- 
DER of success in one of the livest, most 
active industries in the world with vast 
opportunities for future development. 

LEARN QUICKLY AT HOME -NO 
PREVIOUS EXPERIENCE REQUIRED 

You'll ruht 8prayberr,- Training. complete - 
modern- praerlral -and easy to understand. You 
learn quickly In your spare t tote. Students ran 
often !hake extra money ordinary , 

'. 

ii, ro uurk 
even before completing v r their Training. 

Ilesltes the nrreaary fundamental teach:,,. 
the Course iurl odes the famous Sprayl,erry J'i - 

Oral Mechanics of Radio Service former 
sold ONLY to men already In radhrmany 
or ninon found nrdlm,ry training inadequate 
tor Imlay'.s main !Welk. 

Moreover, Sprayberry is the ONLY school that furnishes you with 
COMPLETE RADIO EQUIPMENT! 

THIS COMPLETE SERVICE ENGINEERING EQUIPMENT IS YOURS ! 

I'iwn completion , , have e mn,l.te 
technical training l'I.t-s 

ioplel9 rotin egn.pnient to curer boil- 
:le., o e for full or part line Profits r to start i of uadhrs epe ~ili. I t yids: ion 

iv 
iuo at m 

.1 
r 

ur!. 
t 
etc. you 

your future to invest gat 

SPRAYBERRY ACADEMY OF RADIO 
2544 University Place, N. W., Washington, D. C. 

witbnil io.t or obligation on my part, please rush complete detulls 
of your NEW type nr Radia Training, also your booklet "51V 
TI'Itl- IN ItAllltl... 

Naine 

'ddress swc 10/36 

A.C: D.C. BALLAST 
REPLACEMENTS 

ONLY 3 TYPES OF 

AMPERITE 
automatic regulators are required to re- 
place any of the 30 types of ballast tubes 
used in A.C. or D.C. sets, 

NEW LOW PRICE List, $I.25 
Abu new m- peo. on replace - m. for ¡Volt 
eati.o Sea. Let 51.60 

WRITE FOR 
CHART CV. 

II MPERITE Cmpany 561 uFOADw'AY. N Y 

UNIVERSAL 
eT -METER HAND SET 

A new. 15 ounce, compact hand set -De- 
signed for 5 -meter transmitters and r 
meter transceivers -Highly polished. 
moulded bakelite units-75 or 2000 ohm 
sensitive receiver -High output single- 
button Universal microphone of 200 
ohms -0 -ft. -I conductor cord with colnr- 

nded phone tips -List Price, tiincle- 
I:nttort miengthtme $10.00. 

UNIVERSAL MICROPHONE CO. Ltd. 
42a Warren Lane, Inglewood, Calif.. U.S.A. 

Please mention SHORT WAVE CRAFT when writing advertisers 

www.americanradiohistory.com

www.americanradiohistory.com


3 6 
1 -Tube Air Scout Jr. $1 Radio 

FREE: 

WITH 
TUBE 

H. G. C,s.n, Cheer Empower 
ALLIED ENG. INSTITUTE 

Dept. S.29 98 Park Place New York. N.Y. 

Experimenters 
Here is a set 
of high- efficien- 
cy, low -loss 
coils for use in 
ultra high fre- 
quencies. When 
tuned with a 
l5mmf. c o n- 
denser, these 
toils cover the 
2y=, 5 and 10 meter bands. They are space 
wound with heavy, self supporting wire. The 
form factors and wire spacing of these coils 
have been chosen to insure maximum "Q" 
and efficiency. 
21/2 Meter Plug In Coil No. 1630 List $0.65 

5 Meter Plug In Coil No. 1631 List .70 
10 Meter Plug In Coil No. 1632 List .75 
Jack Base to take the above interchangeable 
plug in coils. Complete with "Insoles sup- 
porting pillars No. 1633 List $0.60 
Set of three plug in coils and jack base with 
mounting pillars, complete, as above, No. 
1625 __ List 52.50 

.Send ere cents iD Cori,, or stamps for our labs 
catalogue. It contains descriptions and price, 
r,! ¿r,, tbing iho t.vf,, ;ini,ul,r tit td,. 

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 description 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. Dept. S -10 
232 Greenwich St. New York City 

II ALL NEW 1931 MODELS 

DEAL DIRECT.-FACTORY PRÇE81 rd uraté 

30 DAY 

NO RISK I 

TRIAL! I DEPT. CTDEARBORN, 
CO.. 

. 

............... tte,;i 1 -. 
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When to Listen In 
By M. HARVEY GERNSBACK 

ALL TIME IS EASTERN S'I.ANI).ARD 

GERMANY 
THE German stations have macle some 
changes in their operating schedules. 

The latest arrangements are: For South 
Asia 12:05 -5:15 a.m. on DJA and 
From 5:55 -11 a.m. on DJR and sometimes 
I13II. For East Asia 12:05 -5:15 a.m. on 
1)JN and WE and from 5:55 -11 a.m. on 
WE and D.JQ. For Africa 11:35 a.ut. -4:3U 
p.m. On DJD and DJL. DJC has been dis - 
I-ontinued and will not be ordinarily used 
nt all even during the winter. On Sun- 
daes DJL is on from 6 -7 a.m. for Africa 
; :Leo. For S. America 4:50- 10:45 p.m. on 
II,IQ and OJN. For Central America 4:50- 
IÚ:45 p.m. un DJA. For North America 
I:50-10:45 p.ns. on I1.111, 15.2 me., and D.11), 
11.77 me. Also on Sundays n'ont 11:10 8.111.- 

'2:20 p.m., on DJB. I)JL. 15.11 nie. is fre- 
quently heard during the afternoon and 
evening with a directional aerial for N. 
\nterica. It is used in place of, and soute - 

t :tiles in addition to DJR. During the month 
of July the power of the German stations 
\\:!s raised front about 8 kw. to -IO kw., 
making them about the most powerful reg - 
ular s -w broadcasters in the world at the 
montent. There are now 5 separate trans- 
mitters available for regular simultaneous 
operation and for special occasions even 
more can be borrowed. 'these stations are 
now laying down terrifically sarong signals 
in N. America and have completely eclipsed 
Daventry. The Olympic ganses were held in 
Berlin during the first half of August and 
innumerable special broadcasts for broad- 
casting agencies all over the world were 
put out over these stations and also over 
the telephone stations DZA, DZB, DZC, 
OZE, DZG and DZI -1. These latter stations 
are still very active and can be heard at 
almost any time. 

RADIO l'ODEBRADY 
THE new 34 kw. Czechoslovakian broad- 
caster mentioned in this column several 

times in the last year is at last on the air. 
It is known simply as "Radio l'odebrady" 
and has been heard testing from July 15th 
onwards and asking for reports. Announce- 
ments are given in English. The following 
frequencies have been used so far: 15.2:3 
IOC., 11.70 nie., and 6.115 næ. The station 
also has several additional frequencies in 
these bands and also in the 9.5 tae., and 
21.5 tac. bands. It will probably go on a 

regular schedule shortly. Address is "Ra- 
dio I'odebrady," Czechoslovakia. 

BELGRADE 
YUGOSLAVIA has a s -w voice now. 1; 

is "Belgrade." No call letters are used. 
This station has a power of 1 kw. and op- 
erates on 6.10 mc. daily from 7 -9:30 a.m. 
and 2:15 -6 p.m. Address is S -W Broad- 
casting Station, Belgrade, Yugoslavia. 

NRH 
OUR old friend Senor Ansando ('¡spades 
Marin informes that his famous s -w sta- 

tion TI4NRH, at Heredia, Costa Rica, is once 
again on the air after several years of si- 
lence. Old- timers will remember NRII with 
pleasure. The station is on e9.67 nte. daily 
front 9 -10 p.m., and from 11:30 p.m.-12 nt. 
This schedule will probably be augmented. 
TLPG in San Jose, Costa Rica, has shifted 
from 6.41 mc. to 9.55 nec. 

Every Radio "Fan" Needs These 
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NORWAY 
STATION LKJ1 at .Jeloy is planning - 
:1n expansion on about Sept. 1. l'est 

programs for N. America will be broadea"t 
daily from Ii -11 p.m. We are not certain 
whether the old frequency of 9.525 titi. will 
he employed and whether a more powerful . 

station will be used. At present the power 
is only about 1 kw. 

l'l'ALY 

Each 
Manual 
Lists at 

52.50 

1935 

OFFICIAL 
SHORT WAVE 
RADIO MANUAL 

COMPLETE 
EXPERIMENTERS 
SET BUILDING AND 
SERVICING GUIDE 
FULL DIRECTORY 

OF ALL 
SHORT WAVE RECEIVERS 

1'onlelltN of the I935 
S110117-1111.:t 'FE .1I-1NI'1L 

Shirt-\\'are Reg inners' Serlhn,-Short-\\'ace Item t, 

lt:uo-rs nrt\\:avr Itere¡rets--"5 \luter" nrpa,!. 
Shop n-{Vave ".\n Apparatus-Short t\,,. 
p, rinrelaerr' +r,t hat --l-nra Shpn\yatrs-en,n. 
Shoal Waves-11m! to Ituild "Homer Supply" I'I.li 
r.t Sh,nt-\V:oe r,00etpr: 'che Shnn-wale .\..,. 

Supr,h,-trrdylw:--lhnur 'traunmmrn for .\m:r,,. 
t ¡aus-"'k¡p distanro"-11cav¡shle layer--Suer, 1, 

r..l¡Ir Slpt-\ya,e Itrr,il,.,..-.It,r,r.npk Slmn t\ 
il ar,,.-I I lnll l'plrl Ìt::-Shorl-\\'.Ivr tltltsI im,a 

ñ"--Shur,\\'ao 
Kinkr-l'or,lan Slope! -Wm,. R. 

l ,, n r shnl:-\east Pptm.:r.... -Shot l-\y:pe 
-5191H Tubes-.\udin sngduler,-"Itarol- 

I.,. 
I. 

..tl..,._.,.,:l. 

IunlrnLn ul Ilü' I fla l 
SIIIIItT-%.ttF: VI.t\t .1i. 

po. Tea' p.. 
- 

i 
nil P nd¡nR :I :Ala iI \\),,,.I - 

io nao, 
s 

l ln,g , tI Ito unu'n.vuua I Il '- 
r 

erodyne.-.\nuaeur 'l'L, 
PhyAr:-thronWal sh,at nare tldat: c\ 
In Shnit\Vatr Set.. 

F-'nrb Jlannat I'ontainN Ilrer 
240 Pages-1.000 Illustrations 

Flexible, Looseleal Leatherette Binder 9 x 12 Inches 

Special 1'ombination Offer 
I. =hnn-II:u,' uiho:¡a:l tar ,:pnnnu,il> I.. , 1 

Inll<Hiiii'i-\v.\cr: \I\\l'.\I.S I, lii: rl.,,y ,y,.. , 

I e¡ 3.31, hi.nk,, I uI:I n r 
..I - ra, h,,;u., d.,al: ,.. ... 

acrlïrr, 

SHORT WAVE CRAFT 
99 -101 Hudson Street New York, N. Y. 

own MN M - a- w awn 
SHORT WAVE CHAOT 
99.101 Hudson SI r' -' ., ,k, N. Y. 

d lr, Il I 
,.I , postage III, paid. 

molter \caca. 1t.\ntu 51.1N ì Al.. 
( ) 1934 °Metal Shen Wave Radi' hl a nual -52SÚ 
( ) 1935 Oncial Short Ware Ra,hu Manual -52.3u 
( ) Rath Manuals -54.50. 
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a.m. -5:30 p.m , 6 -6:20 p.m., and on Sundays 
from 6:43 -8:55 a.m., 11:30 a.m.-5:30 p.m. 
The American hour is broadcast now on 
11.81 mc. also. This is on Monday, Wed- 
nesday and Friday from 6:20 -7:30 p.m. The 
S. American hour is broadcast on Tuesday, 
Thursday and Saturday, from 6:30 -8 p.m., 
on 9.635 mc. 

JAVA 
PLP, Bandoeng, 11.0 mc., and PLO, Ban - 
doeng, 11.49 mc. now broadcast daily 

from 5:30 -10:30 or 11 a.m., 6 -7:30 p.m.. 
1(1:30 p.m.-2 a.m. And on Saturday from 
5:30 -11::x1 a.m., 7:30 p.m. -2 a.m. (Sunday). 

Short Waves and 
Long Raves 

(Continued from page 334) 
Bermuda, and Hawaii make any less - 
sophisticated SW "fan" sit up and grab 
for a pencil. 

I am a member of the Short Ware League 
and will soon be a member of the Inter. 
0000- 12.500 Mi. I)C C. as the necessary 
three months' report is coming along O.K. 

Ned Carman, Jr., 
Zumbrota, Minn. 

(This month we are pleased to salute eon, 
Ned, for the very excellent station photo 
which yon have submitted. The outfit looks 
real snappy and business-like.-Editor.) 

N. Y. Listener 
"going strong." In the very near future 
I expect to have over 200 verification cards 
and letters, because every week I am con- 
stantly receiv.ng acknowledgments of my 
previous reports. 

Irving Cohen, 
12 Willett St., 
New York City. 

(Thanks for your letter, Irving, and we 
hope to make each successive copy of 
SHORT WAVE CRAFT so mach better than its 
predecessors that you will find the maga- 
zine still more valuable than in the past. - 
Editor.) 

Rebuilt Sets 
Wishing you continued success, 

Louis J. Kingsley, 
209 Kingsley Ave., 
Waterloo, Iowa. 

(Thanks very much for the photo of your 
listening post, Louis, and we are glad to 
know that you have been successful in "re- 
vamping" the Federal set with the aid of 
information published in SHORT WAVE 
ChM. f.- --Editor.) 

New Bi -Polar Headset 
The new ßes- 
\\Bi -Polar Headset, 

here illustrated, has 
recently been perfect- 

!( \ "1 I N? ed by the Acme Spa- 
/. cialty Co. The two re- 

ceivers comprising the 
headset have a total 
impedance of 20,000 
ohms. The shells are 

of metal with moulded black insulating 
caps. No protruding screws of nuts appear 
on the exterior surface 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 
used to produce a strong bi -polar field, and 
due to the simplified design of the receiver 
the air gap between the pole -piece and the 
diaphragm is accurately maintained at all 
times. The caps on the receiver are well 
shaped so as not to catch in the hair and 
the headband is so arranged that the re- 
ceivers can be moved up and down so as to 
fit the head closely. 

The whole teadset is very light and 
weighs 7 ounces. 

Substantial woven fabric covers the metal 
bands passing over the top of the head. 
making the headset very comfortable. This 
article has been prepared through data 
supplied by courtesy of the Acme Specialty 
Co. 

RADIO O P S ! Don't Miss This One 

Sargent Model 11 

9.5 to 20,000 Meters 
Nets a Ilea >t:td.dd sur I l'. I. lorbnemme'' S. icily 
approaches 

yet the Ille tlntIll 
Ile 
-kui,. ri high l >, 

VC. 

nsitittity 
ointe leer! ul the I., I. a nil has br.m /alaimd su- 

Incer 
has u stage u sharp lv tuned I I. a oaiWeati ;I 

-generUherntdetector. e t1p : -Iv tor tir -I 
a 

win'. Muesle 
I :uwrr output.- 5 turn, w ilk the n +- liarr. 
Available in tuning I :ulgr >. Fsarpt tor the coil nulls, 
the r 

t 
- tar all : - tderwtcal. 

l- It1.S. .\ Dritcr e m ta b.I?,r Ih. the 
lithos it I lee as). lu unich are 

a 

art- e 

tepted standard by aboli olh,ls alate judged. It V.A. 

TIME SIGNALS, Covers every n.1ae on vvbieli tlet-r Iant. 
WEATHER: Cm-ers even nav nto. anto. e.atlur 

lwoadeaM. 
every 

DIIIF.CTIO\ FINDING, Works nn:IY wall loop for auxiliary dbration Ilndmc. 
A.1fÁTF1as: Don't stop a " ,atti. Jos, I.reau.r 

the Nrbet d'+.t e, o and toglier 
and Ì really Ip:AUltfor an uueaguay 

Model II Net prices for 110 V. 50 60 cycles operation 
Model 11 -1'A. UNIVERSAL tuning range, 9 , to 

211.01111 miters .575.00 
\Iwlel I1 ->I.%. 31 \CI N F. Inning tang, i i tu :,;'u 

met, r. $54.00 
Model I1-AA. Alt.vrtt'lt inning range. t rot to ii 0 

meters .546.00 
''rires include pow.r ail'pls spraklr and ltd A. tubes. 
I M NI EDT ATE DELI V III V. 
Model II Is available in all :\ t'.. D.C.. and battery 

soltagr, 
yv- r toll description. 

NOT A ' I:, ' Sargent Model II. Universal 
Turing It :u._ .. u designed tor the dyed- in -the- 
.:o1 radio ()poila U:r. It is the rnriver that has lung 

awaited by the radio ratan who cannot get full en- 
, t from eenl fro radio nitlwut e :orient all -ware coverage 
7. I.1.ut code and solee. 51odc1 1I ravers a continuous 

range, without dead spots er skips. from tilt- 
al high It',Vlte,ttien to the audio range. 0.; tu 20.O0e 

ors. Slust operators can hear the frequency of du - 

....m 
oscillalion us it comes Into the upper edge of lu, 
band u 15.000 cycles! 

'f In mere fart of covering this tuning range efficient 
is engineering a opli >luoeut of the first nrd.r 
Model II is the only 

ut 
receiver aver boast hating '- 

liming range. yet our design has heed so t.. 
ul krd owl that Ibrre are absolultly no losses a 

the increased tuning range. X. ..rit -tirs' on the -1,, 
very high, -um the long naves it Is even bight a nines 

oet increased anndilicuiun In the r f. tot 
'l'hr nvtit yr hast control the 

n po,,ibl3- want' Phone /ark, I 

l :::nth splo.), I. It P. stage tri 
an I an u it.l'. gain r ntrul.- tune lneii- m ,.e.ly 1.,.. 

paelis aw.wrir.. -roui. of ronrse. the wave rt a 

D.C. AND BATTERY OPERATION 
\Rudel II can lie siii-i :lins right out of stock h --r 
and bat cry uprl arion. also tor other A.C. volta.: - 

a ml a ont our DA: and battery models. 'I': 
not ai,f the "re -hash from A.C'.' type of drew- 
battery rootlets (lare brtII designed from the et 
l- stall. Laure they are unusually. -- 

v 

'lunl or st s the . \.l'.. In even respect 
1, 

of audio novrr uunwn. 11.1.. Uuolrls are 
lines tiltertah and insulated fro:u the bent r... 

t lie uxtl on 1111Y D.C. /loiter circuits. regardless IA 

how grounded. 

A Smooth Operating Receiver 
l'rillalmly the 

lll 
s ur er 111es! operding 'reiver you evmr 

sosie Noiseless controls. gradual re -tenu ration th.: 
tomes to tue peak from ei ther side without a "plop". 
Noie level almost non -existent within the receiver It 
self. A neat. rugged, attractive receiver that Is an 
addition to the angst radio station. 

E. M. SARGENT CO. 
212 9th St., Oakland, Calif. 

rMa 

8[JD IMPROVED 

MIDGET CONDENSERS 
Note These Improved Feature, f 

1 New positive WIG- 
in, Contact 1111 

tar shaft nil adjuting 
eliminates Fete, 

1 ieal Hulse on high 
fri- gluci.rits. 

Z Close Fitting Bear- 
e Infix hull 
vibration woo smooth- 

ness of eil,rat ion. 

3 I.-- ulatad wvlth ISOLA NT IT E. Suldrnd brass 
(date asseruldieS. and heavy aluminum et d plait, 

make precision buh Ir l. ruggedly ,viturt,d con- 
denser. 

4 Shaft travois 5 16' beyond rear rearing for 
ganging set eral twits with flexible couldings. 

Dual nuits and multiple se units In c 

' parities 11111strated and described in our pew catalog. 
Free upo. request! 

40% DISCOUNT TO AMATEURS 

BUD RADIO, INC. c'ZFIalm oh 

CET ON 
WHALE SALE 

Buy.MS GUIDE OF 

tIEFRIGERAImn 
f,fcplcA. 

BURSTEIN 
I012-14 McGee St., 

THE LIST 
FOR THESE 
CATALOGS 
Here are the four big 
catalogs sent to every 
Burstein -Applebee cus- 
tomer this year. Each 
catalog is brim full of 
latest information and 

ht 
l o w e s t wholesale 
prices on Radio, Elec- 
trical and Refrigera- 
tion Equipment. Write 
today -get on the list. 

-APPLEBEE CO. 

Please mention i IloRT WAVE CRAFT when writing 

ASK YOUR JOBBER TO 

SHOW YOU MODEL D -104 

D-loa NS 

I vit as 
r. Alw 

. ..I with r> 

ASTATIC 
"SPEECH 
RANGE" 

CRYSTAL MICROPHONE 

Low in lain and 1 .:a rug- 
gedly for long sea Fre- 
quency response cape 

t 
malty Sp- 

plopr iat for quality 'Iq.. 
range" performance. Na back. 
ground noise and not effort, 
by moving or handling. Full! 
guaranteed. Licensed undrm 
Brush Development Corn/ran. 
pat -ruts. 

ASTATIC MICROPHONE 
LABORATORY, INC. 

YOUNGSTOWN, OHIO, U.S.A. 

I: s N'I I1 

WATT in plan. 
of I watt com- 
position units. 
They are wire- 

s t'ound -no nuise 
or fluctna1h,'I i 

c alai with temperature changes. Ask 
your dealer or write OHMITE MFG. 
CO., 9839 Flournoy St., Chicago, 
Illinois. 
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CANDLER Trained T. R. Mc- 
Llroy, World's Official Cham- 
pion, Class A. Speed 69 wpm. 

CANDLER SYSTEM Taught At HARVARD University by 
Champion McElroy. 

CAINDIEri 
ma GP/ 

BOOlkedw,ó ACTS 

Redts 18yltroh.a 

AT HOME 
Or Increase your Code Speed 
With the Exclusive CANDLER 
SOUND SYSTEM Used by Ilk 
CHAMPIONS and Fastest Radio 
Operators! 
CANDLER will train you in 
everything necessary to passing 
your Government Exam., to build - 
ing and putting your own Ama- 
teur Station on the air and oper- 
ating it expertly. 
You Can Obtain a Gond Job in Com- 
mercial Radin Communications thra 
('ANI)f.ER Training as many have 
dune and are doing. You call learn 
code RIGHT, from the beginning or 
obtain your corn] license. It is sur- 
prisingly easy and inexpensive. 

FREE -1936 Book of Facts 
',mains Champions McElroy and jean Hudson's 
a II became how they bec:e champions, and other 
loable information. Whether you Leant to learn 
le o increase mer .peed, this hook will help 
o. what wa,t t.l ae. a:r!Lh. AA'. 

CANDLER Trained 
Jean Hudson. 9 Year 
Old Official Champion 
Class E 
Speed 
30wpm. 

CANDLER 
IX III Train 
You Per- 
sonally. 

CANDLER SYSTEM CO. 
Dept. S -IO., Asheville, North Carolina 

T. R. McELROY 
WORLD'S CHAMPION RADIO TELEGRAPHER 

23 Bayside Street. Boston, Mass. 
MAC KEY @ $7.95 a real speed key. 
MAC KEY DELUXE @ $15.00 U.S.N. Safe. 
MAC CORD @ $1.00 U.S.N. Spry speed key cord. 
MAC CASE @ $3.95 U. '.. _ '- . 

MAC OSC @ $3.95 a: 
If u by Mac K..y we 
All my st.» , s ..i. 73 t.'. 

ADVANCE TRAINING FOR 

5.viteiceA 
HO WANT TO GET AHEAD 

HERE'S THE " KEY TO 
SUCCESSFUL SERVICING" 

A complete Ilion study rues. for 
prolos. ¡anal serNcnnten who know 
training pays the insult of soars 
"f esl.rionrr by Ibo faculty In aetnal 

i.. w .rk .Iii i in t.tody¡nq the 

STUDY IN YOUR OWN HOME 

I IMO- 

LOW COST -EASY TERMS 

11- o .II p:.) 11 ' 

a¡lord the cas)' term,l 

FREE: 
Illustrated booklet 
"The Key to Success- 
ful Servitine" -write 
for your cony today. 

nl 

RADIO SERVICE 
INSTITUTE 

Subsidiary of C. R. E. I. 

DEPT. SW -I0, 3308 14th STREET, N.W., 
WASHINGTON, D.C. 

YOUR CODE -IS 
i... .ill. 

IT FAST? COMPLETE? I 

f 

lNSTRVCTOGRNPN 
COMPANY, 

Dept. SW-so i-,3 Lakes.° Place 

r 

G111caa0. III. 

Radio College or Canada. Ltd., 863 Bay 5t.. Toronto 

LEARN TELEVISION with RADIO -NOW! 
Great opuutl itc :lc for este, . 
amar:ng new Industry. h', 
opments in radio make tek... . 

Certainty NOW. We teach you 
on the job' method Radio and Ttdr 

t.,.,r. f i - t 1'1:r^ ,, tO c-i l in WIC 

Demand for Television Experts 

6 MONTHS THOROUGH. 
PRACTICAL TRAINING 

FREI 80011 NOW! _ 

S.0. NOEL,Pres. First National Television. in-c"."- 
0__ B10, Pow., B Light Bldg.. Hansa, Cat. Mo. 
Wahl, oblmt'.nn. Mel t u,l Floc 
AIr . tell.nd akut new opponun lint In IHK. -. 

es On Mt 

"Looking In" at the New 
6 -Meter Television 

Images 
(Continued from page 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 difference 
between the oscillator frequency and the 
image frequency gives one difference fre- 
quency, which is accepted through a set of 
tuned I.F. stages corresponding to that I.F. 
frequency. Secondly, the difference between 
the received voice frequency and the com- 
mon oscillator frequency, produces another 
and different I.F. frequency and this is ac- 
cepted by a series of tuned I.F. stages set 
at that particular frequency, as Fig. 1 
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 I.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 front 
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 solution in a small glass 
cell; or following RCA and the Don Lee 
practice, this image output would be con- 
nected to a cathode ray tube. The circuits 
of the Zevorykin Kinescope scanner and 
sweep oscillators are shown in Fig. 5. 
Space does not permit going into a detailed 
description as to just how all of these cir- 
cuits work, but by studying the cathode -ray 
tithe Tnanoal published by RCA and briefly 
referred to, as well as Mr. lfalloran's new 
treatise on "Television with Cathode Rays," 

ELECTRO MAGNETS 
FOR OSCILLATING 

FORK 

MAGNET TO 
VIBRATE 
FORK. F 

TO TELEV. 
REC. 

"IMAGE' .f\ 
MODULATED 
NEON LAMP / 

f 

TUNING 
FORK 

_ 

/ 

_ F 

VERTICAL 
! \- SCANNING 

HORIZONTAL 
SCANNING 

SCREEN 
( REAR OR TRANSPARENT) 

One form of vibrating scanner is shown 
above. It is that patented by Melchor 

Centeno V. (See text for Pat. No.) 

and also referring to some of the past ex- 
cellent papers presented before the Insti- 
tute of Radio Engineers? a considerable 

36tee Dee. 1933. Nov. 1934, and March 1935. Proceeding. 
of the Institute of Radio Engineers: available at your 
local Publie Library, or the Institute of Radio Engineers. 
33 5V 39 St., Neue York City, 61.00 per copy. 

Add no 
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LEARN CODE 
the way you'll be using it- 

' I 

by 

SOUND 
'Ile Wv 

I 
ayI t 

learn to read 
code and that 
is by listening 
to code. There 
is only one not 
to leant to send 
code and that is 
by hearing your 
own sending re- 
peated back to 
you. With the 

ter Telei1l, x Code Teaching Machine you learn code 
natural, t ase, fascinating stay. Only Instrument 

r produced width records your sending In visible 
and dashes -then SENDS BACK your own key 

'I. at any speed you desire. We furnish complete 
lend you the All Electric Master Teleplex. give 

real instruction with a MONEY BACK GUAR 
s-! F ,111 at a surprisingly low cost per month 

..Iv for FREE catalog "S" 10. No obligation. 

f4HAMa' SPECIAL STANDARD 
TELEPLEX 

Lr:hly oh.. rot rode tear her using Loamy speri ally 
I. oared waxed paper tape, having two rows of perfora- 

Ns. Write for Free folder SW. 10. 

We are the originators of this type Instrument. 

TELEPLEX CO. 
72 -76 Contendt St. New York City 

-Ti.. Magic Key et the Air Ways RADIO ENGINEERING, 
broadcasting. aviation and pollee radio. servicing, m- 
tine radio telegraphy and telephony. Mona telegraph, 
and railway counting taught thoroughly. Mutmeer- 
tne sour. of nine month,' duration pulralent to three 
year. of college radio work. All expe , low, C - 
log free. BAlonl established 1074. 
Dodge's Institute. Turner St., Valparaiso, Iad. 

RADIO COURSES 
RADIO OPERATING: Prepare for Gov't 
License Exam. RADIO SERVICING: 
Including Short Wave AMATEUR 
CODE New Course in ELECTRONICS: 
Day and vexing Cloaca. Booklet Upon Request. 

New York YMCA Schools- 
6 W. 64th Street. New York City 

QUICK WAY tomakemoneyin 
RADIO 

Modern receivers an 
demanding men with 
modern training fee 

sentes work. New training method 
and service equipment offer starts 
,ou earning almost at once. Up to $3 
an hour easy In a short time. Writ* 
today for FREE book of detail,. 
Radio Training Association 

01 
America 

4525 Ravenswood Ave.. Change 

RADIO ENGINEERING 
RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio. Prac- 

tical training with modern equipment at 
Now York and Chicago school.. Also epe- 
ciallzed courses and Home Study Courses 
under "No obligation" plan. Catalog. 
Dept. 8W -36. 

RCA INSTITUTES, Inc. 
7SVafbkRSt.. New York H s4 Merchandise Mar. Chicago 

oÉ1CZURE 
PROlECD1N0 

AlK1N SOUND WORDING 

TEIEVISION-11010 Qd Job6.'a 

I Practical mn. """o' 

Dept. SWC -10, 4000 S. Figueroa St 

NAMF 

ADDRESS 

AGE 

FITT. 1.----- 

amount of valuable information can be ob- 
tained, which will enable the experimenter 
to hook up It cathode -ray tube, even though 
it is not of the exact 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 can be tuned over the band from 
40 to 80 mc., and broad enough to pass a 
4000 Kc. band. Next comes a heterodyne 
oscillator beating against the received 

REFLECTOR TO IMAGE RECEIVER 

f 
COND 
LENSES 

1 NICOL 
CONCENTRATED 

/OR 
\RA'SM 

LAMP IOR 
ARC .01t 

D 
DIAPHRAGM 

PO NTALITOE- LAMP) 

PP. LIGHT PLANE POL HERE 
E LIGHT EXTINGUISHED. 

IE-ANAIYZER"PRISM P2 IS TURNED 70 CORRECT PDSITCN 

1OIARHRAGM 
FOCUSING / LENS 

.%EI 
$ / 

TO MIRROR 
NICOL WHEEL OR 
PRISM SCANNING DISC 

KERR CELL (HAS OPTICAL 
ELECTRICAL PROPERTY 

OP ROTATING PLANE OF 
POLARIZATION ) 

GLASS 
TUBE 

BRASS 
PLATES 
3/4'X L- 

TERMINALS 

BAKELITE 

GLASS CELL 

A QUARTZ OR 
PYREX SPACERS 

'/e, LONG 

B OUTER PLATES 
NITROBENZOL INSULATED FROM 

SOLUTION CENTER PLATE 
(QRONA RV CELL 

USES 2PLAYE5 THIS 
CELL USES S PLATES 

WHICH REQUIRES LESS 
VOLTAGE 

Example of Kerr cell set -up: PI set at about 
30° to the plates in Kerr cell. P2 then rotated 
on its axis until plane of polarization 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 be neces- 
sary to prevent light passing by plates in cell 
(i.e., not confined between them.) Nitro-benzol 
must be clear for best results (double distilled) 
or super -redistilled form. Keep open Same away 
as it is inflammable. 

carrier, to produce a 7 mc. I.F. 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 
Kc. band at 90 per cent maximum ampli- 
tude. Next comes A.V.C. in parallel with 
the last 1.F. stage, second detector, and a 
video or picture frequency amplifier, with 
two resistance- coupled stages. 

As the synchronizing impulses are sent 
along regularly with the image components, 
the Kinescope receiver 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 I.F. frequency for the voice amplifier 
in the Zworykin system is 6 mc. To avoid 
any chance of interference between the 
image and voice currents, special rejector 
circuits are coupled to the second and third 
F. transformers in the image amplifier. 

:Another interesting thing for the experi- 
menter to know, in case he attempts build- 
rig a superhet of the type being described. 

i, that the transformers in the I.F. stages, 
in order to give a 4000 Kc. band -pass char - 
acteristic, are wound with resistance wire 
and the coupling between the primary and 
ccondary windings is varied 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 cycles to 2000 Kc. 

The synchronizing pulses transmitted on 
the RCA system are much stronger than 
the image pulses and as Fig. 5 shows, a 
filter circuit "C" is used to separate the 
synchronizing pulses. Not only does this 
circuit, "C," block the video or image cur- 
rents from the sweep oscillator circuits A 
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D RADIO 
REAL RADIO ENGINEERS! 

Kendall Clough 

IÌiuueh- iirengle Co. 

Chief Erminear, 
Standard Tiara Co. 
Krl E. Han (hieineer f E g. 
Zenith Radio Con 
F. M. Schnell 
IL,dio Engineer. 
Grunw Radio 
F. D. Whitten 

e Y's r. Philon 
Radi a Telev. Corp 

Rad o-Engineer 
Y. R. Mallory a $75 a Week 

Train Now at Home 

for Good Pay Spare - 

Time and Full -Time 

Jobs that Pay Up to 

If you're dissanstird with small pas- -and an noel c,in 
future -heres an opportunity that's too good to miss. let 

c big brand new FREE book, "RADIO'S Ft'T71tE: AND 
Y -lll'H OPPORTUNITY.- This book tells lion s 111 

learn at home under the supervision of factory engineers. to 
lake I stoney almost at once in Radio-how to make 

Radio your life's work. or use it to pick up $5 to $20 a week 
extra in your spare time. 

MORE OPPORTUNITIES THAN EVER BEFORE 
Eatilo is still forging ahead. 1935 was s its biggest year. 
Over 5 million new sets sold. Over 30 million dollars 
paid for service alone in 1935. where only a fete hun- 
dred men ss ere employed short time ago. thousands are 
employed today. And where a hundred jobs paid up to 

$75 a week -there are thousands of such jobs today -many 
Paying even inure. New full time jobs and spare time jobs 
are being created all the time. Get m)' book and see how 
easy you tan get started. 

"SHOP TRAINING" FOR THE HOME 
R -T -f Training is different. It comes to you right from 
the heart of the Radio Industry -right out of the factories 
where Radio sets and other vacuum-tube detires are made. 
It was planned and prepared and Is supervised by big radio 
engineers IN these factories -by men appointed for the pur- 
pose. It -T -I will train you as the Radio Industry oants 
YOU tTELEVrained. 

ISION, PHOTO ELECTRIC CELLS, 
PUBLIC ADDRESS SYSTEMS INCLUDED 

Radio service work is plentiful hut It's only the starling 
point in a -T -I Training. From there you'll go through 
the whole field of Radio and Electronics. You will learn 
about every new development.. Including Television so you'll 

be ready when Television 
breaks. You'll also learn 
the big money subjects such 
as Aviation and Auto Hadio; 
Public Address Systems; 
how to handle Photo Cells; 
Sound l'irture Recording. 
Etc. 

4 WORKING OUTFITS 
FURNISHED 

Start almost at once doing 

I 
part time radio Work. 1 

furnish 4 outfits of ap- 
paratus that you build Into 
test equipment with which 
you can do actual jobs and 
earn extra money. My 

Training pays Its own tray 
anti yuu get your moneY 
hark if not satisfied. Age 
or lack of experience Is no 
handicap. 

FREE BOOK 
Find out why It -T -I 
Trained men get "Quick 
Results" and "leis Re- 
ults." Send for "Radio's 

Future and Your Opportun- 
ity" today. It tells about 

Radio's amazing (upporin, 
npirotived . 

tralnl ng. a 

repi' 
s hpat 

It -T -I students are doing 
and making. It 
gfsrs the names 
Of so firms who 
endorse and ree- 

I d It -T -I. 
Ït'x PiiFT. 

MAKES 5600 
IN ONE MONTH 

Herbert B. Thomson. 
Gorman, Texas. started 
making money with 12 
lessons finished. He 
says. "Because of my 
R.T -I Training I ruade 
$450 in September and 
over $600 in October 
1935. It pays to be 
R -T -I Trained." 

BIG MONEY IN 
AUTO AND POLICE 

RADIO WORK 
w, 11. Carr, 402 N. 
16th St.. Kansas City. 
Kans.. It -T -1 student. 
has charge r 35 radin 

equipped Police and 
Fire Department cars. 
Ile gets $230.00 e 
month and free auto. 
gas. oil. etc. He says. 
'If 1 had not t :dcca 

be 
course would not 

hold this 
joli." 

RAY D. SMITH, 
President 

RADIO AND TELE. 
VISION 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, M. 
Without obligating Ille. send t l'Itl'.F. ilk aimR 
sll:.re -tittle ul full -tittle Itadioo opportunities and bow 
I tant train for then) at home. 

Name 

Address 

CITY 

cTATF 

Please mention SHORT WAVE CRAFT when writing advertisers 

.... State 
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; 2 SHORT WAVE 

Preview of 1937 Short -Wave Equipment 
COSMAN 5 -Band 15.550 
Meter 4 Tube A.C..D.C. 

Receiver 
Feel urea - Con inunus 

Band spread Tuning --New 
low loss 5-Rand Coll As- 
senibly -4- Airplane Dial 
-lynandr speaker - l'se 
of new metal tulles and 
many other important new 
developments to make it 

ono of the year's outstanding short -wave receivers. 
Automatic jack permits headphone reception and cuts 
out hunt in dynamic speaker. Pars 2- 6IG's, 1 25Z5, 
and 113. 

Complete kit of parts. Including pictorial and 
schematic diagrams. unwired. less tubes and 
cabinet .. .... _. . ..510.50 

Wiring and Testing. extra _. . 

4 Matched Sylvania Tubes . .. 

All Metal Crystal Cabinet - ... -. 

2.50 
2.25 
2,25 

"BUddy2" 2 -Tube 
A.C.O.C. Receiver 
Operates 

r 

either 
A.C. or D.C. Makes 
use of 1 -6,17 metal 
tube and I.12Á7 as a 
combined rectifier and 
pentode output tube. 
Furnished with four 
Plug-in roils which 
tune (roni 15 to 200 
meters. Addition .1 

roils to extend the 
range dozen to Il 1, and 
up to 21100 Balers are araihale. 

Complete kit of parts including pictorial and 
schematic wiring diagrams. unwired. less 
tubes, cabinet and additional coils 5 4.50 

Wiring and testing. extra 
2 Matched Sylvania tubes .. 

Crystallised metal cabinet 
Ola15, and 200 to 2000 meter coils 

CRAFT 

1 

_. L25 
1,50 
-95 

1.75 

Improved Scout" One and Two 
Tube Battery Reeei 

'Mote tri, popular models hare 
been onrpletely verism) and bron¢M 
up -to date. The one tube mr d.l 

trw makes use of a 'I9 tspe Anal 

iode tube to provide lis'o tube 
performance. 

The two rube model now makes 
use of 1 -1U screen grid hieh Rain 

tube and one type 33 pentode output tube, which in 
conte cases will permit loud speaker volume. The kiri 
are both tuttiished with pictorial and schematic dia- 
grams to permit liaiek assembly and wiring. 

One Tuba Model Two Tube Model 
Complete kit. unwired. lets Complete kit of parts. urn 

id 
tube, phones and bat- red, less trines, phones 
arses $2.95 n batteries S4.25 

One Type 19 Sylvania Set of 2 Matched Sylvania 
Tube ...... .55 Tubes ... ,. 1.39 

Wiring and test'ng 1.00 Wiring and Tesl.n' 1.23 
Set f Matched Light- Matched Oct of , w t 

Lisi 
ht phones 89 phones 

r 
.89 

V. and 2'li v Von 2-45 and 2a, gVolt bat. 
batteries 1.39 Series 2.28 

Powertone 5 Meter Portable 3 -Tube 
Transceiver 

It is a powerful low current 
Consuming model featuring a 
unity coupled circuit. Once you 
have established contact there 
is ni, trouble in maintaining 
contact when switching to 
sending and receiving posi- 
tions. Makes use of 1 -30 and 
2 type 19 tubes. 
Complete kit of parts including pic- torial and wiring diagrams. unwired. 

less tubes, cabinet and microphone.... 
Set of 3 matched Sylvania Tubes 
Portable All Metal Cabinet 
Wiring and Testing 
R.C.A.- Victor Hand Microphone 

5 9.50 
1.48 
1.95 
2.50 
1.75 

TRY -MO RADIO CO., INC. 
41/4,POWERTONE ELEC. CO. 

855 Cortlandt St. 
179 Greenwich St. 

10 RA °'° 
BOOKS 

radio books for experimenter.. 
BEach book mains over 15,000 d. 
d dozens of illustrations. No, 1 -NOW 

O BUILD FOUR DOERLE SNORT -WAVE 
SETS, No, 2 -HOW TO BUILD SIX 1 -AND 

2 -TUBE ALL -WAVE SETS. No, 3- ALTERNATING CUR- 
RENT FOR BEGINNERS. No, 4 -ALL ABOUT AERIALS, 
Send 10e coin or U. 5. Stamps for each book. We pay 
Postage. Money back if not satisfied. Order by number. 

RADIO PUBLICATIONS 
101 Hudson S New York, N. Y. 

CENTS 

RADIO PUBLICATIONS SWC -1036 
101 Hudson Street, 
New York, N. Y. 

Enclosed you will And my1remittance or rents 
whose numbers 1 ha e checked belowrrwm, the buck. 

D 1 0 2 0 3 0 4 

Name 

Address 

City ,.._ 

XL VARIO DENSER 
The "Or IRiml" 
denser-Holds it. 
m Ivr all rondtunn- 

range-mica dlelectn, t4, -ai tight moulded 
eue -small size - 
Available in wide 
variety of raped- 

Mod. N $1.00 ea. 
Mod. G $1.50 ea. 

Tn. XL PUSH POST Is the binding post par ex- 
rellrnre. and our noneorroding luny y type push 
post um created for toe in the all weather 
portable radio sets of the U.S.A. w r depart- 
ment These binding ponts passed the severe 

test of a 240 hour Immersion in salt solution. 
mC.,ra..lina -N.v Type -pa. Tee _,e., line fil Aluminum B.M. Blelire ineol.ed Top/ lac. l'tpe M (All Alnminnrn Hod, st toe each. 

It the best -it's the cheapest in the long run. 

X. L. RADIO LABORATORIES 
1224 Belmont Ave. Dept. S. W. 10, Chicago, Ill. 

WANTED MANUFACTURERS 
Irc old established Orin, to cast Christmas goods, 5 
and 10r Novelties. Toy Autos, Ashtrays. etc. Can he 
handled In any spate room, imminent or garage. No 
experience necessary as see furnish full Instructions 
with moulds. A rare opportunity for these tonics. no if 

21 mil di -rrn rid! r time over ll 
,T unirr as 

s fs. 

METAL CAST PRODUCTS CO, 
1696 Boston Ro.,d. Dept. 27, New York. N. Y. 

N. Y. C. 
N. Y. C., 

Book Review 
The "RADIO" HANDBOOK, by 

Frank C. Jones. Neatly bound, 6x9x% 
inches, and contains 360 pages. Pub- 
lished by Pacific Radio Publishing Co. 

This is an excellent treatise on short- 
wave Amateur radio and covers practically 
every phase of the art. It is profusely il- 
lustrated with diagrams and photos cov- 
ering nearly every conceivable type of 
receiver and transmitter, together with 
fundamental explanations of various types of circuits of transmitting and receiving 
apparatus. 

Data charts are given covering tubes 
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 developments 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 be 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, etc., 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 discussed. 

The Editors Want 
articles describing in detail Television re- 
I rivers on which shun -wave experimenters 
may pick up the television images being 
broadcast by the RCA Station- atop the 
Empire State Bldg.. in New York City, on 
about 6 meters, and also those being broad- 
cast from the Don Lee Station on a similar 
wavelength in California. All articles ac- 
cepted and published will be paid for at 
regular spare rates. Send outline of article 
and what photos or diagrams available to: 
The Editor. Short Wave Craft, 99 Hudson St New York, N.Y. 

for OCTOBER, 1936 
and F, hut it must also discriminate be- 
tween the 24 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 broadcast for the official 
test stations to pick up, nor what kind of 
scanning is used, 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 should 
make a study of the different methods of 
scanning, including the interlaced method, 
so that he can arrange apparatus suitable 
for trying out all these different methods. 
Also, when the experimenter builds up any 
sweep oscillators, he should arrange then 
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 cycles (300 lines at 24 frames 
per second), and the low scanning fre- 
quency oscillator a saw -tooth wave having 
a frequency of 24 cycles. The 7200 cycle 
sweep frequency current is applied to the 
pair of horizontal deflection plates in the 
cathode ray tube, and the 24 cycle sweep 
frequency is connected with the pair of 
vertical deflection plates. Reverse the con- 
nections to the low -frequency deflection 
plates if the image should appear upside 
down. Reverse the connections to the high - 
frequency plates if printing reads back- 
wards on the screen. The Don Lee trans- 
mitter radiates a negative image and if the 
particular receiver used causes a urget t ire 
image to appear on the screen of the 
cathode ray tube, the thing to do then is 
to use one more or less stages of audio 
t video) frequency 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 24 cycle frequencies respectively. 
A fractional part of the image signal 
should be supplied to the grids of the gas 
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 24 -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. 

k 4 

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 24 frame 
scanning) a special synchronous motor 
might be used, or else an ordinary motor 
to the shaft of which is attached a special 
synchronizing motor of the phonic wheel 
type -this later device being supplied with 
synchronizing pulses as transmitted from 
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 connected 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 disc, 
either of the pin -hole or lens type, together 
with a neon tube and an ordinary, as well 

n synchronizing motor. the latter re- 
civing the synchronization pulses through 

x special filter system. 

Please Inentiin Slltuu'l' WAVE CCAFT when writing advertisers 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for OCTOBER, 
Those interested in a vibrating mirror 

type of scanner, which has received con- 
siderable attention by several leading tele- 
vision experts recently, would do well to 
procure copies of the patents' issued to 
Melchor 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 one direction 
by the legs of a tuning fork, and in the 
second direction by a periodically inter- 
rupted electrical magnet system. 

4: S. Patents Nos. 1. Son. 001: ite 15.701; 1,5::..: 
piSend Ise for eons of mull :.a., , , Wu' to U.S. Paa:,1 

lle, \Vashhllgtun, Del.. 

The "R.E.C." 20 Watt CW 
Transmitter 

(Continued front pa ge 3.441) 

end of the coil. if this does not provide 
sufficient coupling, it may be necessary to 
add a turn or two in order to obtain the 
maximum amount of coupling. 

In the testing of this transmitter, it was 
found that the amplifier oscillated by it- 
self when connected in the usual manner. 
At first it was thought that grounding the 
tube shields mould eliminate this fault, but 
when it was tried no success was en- 
countered. Then by- passing the shields to 
ground was tried and the self oscillations 
stopped completely. Hence, this is the 
reason for the .01 m.f. mica condensers 
connoted from the shields to ground. 

Tuning Up 

The correct niechod of tuning proced- 
ure for the oscillator is to turn the mica 
cathode tuning condenser from its max- 
imum capacity position to its minimum 
capacity. This is done by taking an in- 
sulated screwdriver and turning the ad- 
justment screw on the condenser to the 
left, until there is a sudden change in 
the plate current. The plate tuning con- 
denser is then adjusted for minimum cur- 
rent which is approximately 15 milli- 
amperes. After these preliminary adjust- 
ments, the stage is ready to be coupled 
to the grid circuit of the amplifier. 

The tuning meter plug should now be 
put in the middle jack, so that the amp'i- 
tier grid current can be ascertained. The 
grid condenser is then rotated until there 
is a rise in the current, at which point 
the oscillator is delivering power to the 
amplifier. The final adjustment on the 
oscillator can be made now, and is quite 
important, since it was found that by de- 
creasing the cathode tuning capacity. 
greater output was obtained. The mira 
condenser should therefore be turned 
until the maximum grid current is flow- 
ing. 

With the completion of these adjust- 
ments it is only necessary to bring the 
amplifier plate tank into resonance and 
the set is functioning properly. 

Antenna Selection 
The correct type of antenna to use 

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 n 
half -wave Hertz antenna with either a 
single wire feed, inductively coupled or 
else directly coupled to the plate tank 
coil. 

Another arrangement that works very 
efficiently, is the Hertz antenna which 
uses a Zeppelin type feeder. One of the 
feeders is connected to the flat -top, while 
the other one is left free. While this sys- 
tem requires additional parts, it is worth- 
while because of its higher efficiency. 

Coil Data 
OSC. OSC. AMP. AMP. 

RAND CATH. PLATE GRID PLATE 
SO m. 16 27 21 
40 m. 16 17 17 21 

Wound on porcelain form 21i inches in diam- 
eter. No. 14 tinned bus bar wire or enameled. 

Ose. Cath., Osr. Plate, and Amp. Grid Coils 
are close wound with No. 20 D.S.C. wire. 
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"SUPER-PRO'S" ACCLAIMED! 
The Hammarlund "SUPER PRO'. since in- 

troduction, has been acela. met by amateurs and 
prelossionals in every corner of the wield for its 
remarkable performances. Of its effectiveness. 
the plant supervisor of W.O.R., Charles Sing-r. 
says, "The 'SUPER PRO' . operating in nl'r 
immediate 50 000 watt field . exposed to an 
R.F. field from W.O.R. of 10 or more volts. Able 
to tune in all broadcasting stations between 500 
and 1000 ke. . . no inter- channel interferenee. 
On SW, pre -selection enough to pick un a'1 tire'en 

and to -al stations wits S and 10 ke. separation 
from our harmmlirs. Followed Queen Mary from 
dark in England to N.Y. Only rec_lser of many 
t- s I'd that performed so well in our immediate 
transmitter field." 

Amen(' the -SUPER PRO" exclusive features 
are electru- statically shielded input: air tuned 
I. F.'s: silver plated precision 5 -band switch: coe- 
t.nunnsly variable selectivity; high fidelity; direct. 
accurately calibrated dial; band spread tuning 
and variable crystal filter. 

Write Department SW -10 today for full details! 
THE HAMMARLUND MANUFACTURING COMPANY, INC. 
424 -438 West 33rd Street, New York City 

NAflllll+16111111x Zi'-" YIEA1! 1. 
Read This! You "QSL" 

Card Hounds! 
Editor, SHORT-WAVE CIt.%1T: 

tieing dray ell almost to the point of dreperat Ion, you ill do ne a futur if stil ,:ill publish hiy ubsenations 
aiding n short -wave listeners in your vast and thickly 

populated 
iiilatlot a r VK amateurs. I have he i taking 

al,amlag, ml Ille sl" au 11l l of g,md Irons-Pacific '_ 11 meter 
.ulian.. 10 indlllgt il o exesileut two -ay phone cuts 

the ^mu ill t S Altogether 1 halte t..rktd. a. 

90 meter blame, :round :50 tulerlcaun :nul Canadians. and 
this gain, 

and lln,i geoilI lie 
:a hl>le'1 

r slt'I1....lit a 

ital. 
l 

eard 

iii'. ,ad her te'lua with whom the has worked. 
accept 

It :usi kill dun Ibn there Is the ewer 

l iuudinn of the S.\\' I. iLo huait he lires. 
ils : h 1 -.S . \. d.i.d attnm a r ,iv bloopers) 

,bl -att1v hg :o : a .\nsti ainnl :a :o''''aring from 
Ti,,,, berg s, to and hilt i i:du rile in their 
,uh'laurr lu retool Ito- Lut 'Th. all 

virile 
r ocre ami 

!die. tad a goodly u m .lo,'1 ii.,wae die i' ,,,,i sells,. to 
n,lo Ir iodage tor a reply. Many lo. awl they get ,.replies 

Iit layst 'roan myself even ii these replies take sonie 

l irae In h:uadlr. 
u 

Imagine malt of us arc faced ulth 
h Io- In ,,.0 , . I have 

e 
received cluse Ou 600 

S\rh fewhding Haw elSla reports from I'M.t. al . 
nothing of other , rouie,. This Is In the apaee 

of rgnlghly three mouths activity nn phone on II :0111 k,. 
P. h u lake mg. Non 

a lioulan Bof 25 1 veal esi,,ri,II, i.. tI keen, Ithe great fascina- 
tion it mist hr f.,sa u a. tier in radin to suddenly re- 
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l' llo ell Om nthav .sel ,u,,i 

men 
over 

the a are not likely to he Iemboozie ll Into talking In 
the .cher feiler some day !whim! Machine gnus and 
Lathed wire! Tir hest lhine lreity- eater.-! -shirt lihrtalirs 
could do. mou hd be lo nana their youth In "Ilan:" radio. 
and lo gh'. m:m luil,v trequeurins and better faellitiet 
for lid owned iulaal murk l fig. 

I ;,,k, gin iug a , nun tige point tl 'h. 111ní5 S.W. 
L. 's l ll'aoa that VI: Ilion.. don't riss,. If t1 set\ 1. j 

sends a the International coupon o stamps, um 
the 

,In surely reply r the s.\v. ter is hriousty nisi and 

tomin4. and sends a, cans aho0.l iu,.gihhe s r,I 
heu words. hfl Thule ,r no hearing u1 his ereitlun and 
the :irp :malus h, o . adng et , accompanied by no m1t- 

g i,.Nag, : wheal i n lu .'sneer Y flit luta an Australian 
:51 sa in cents in 1-.S'r for e o' ieuer im mail, lo 

Ibrkou tip Illy áin reports alone. That make 
C 7'la -a:d aunt $:9;. 110) ooh of postage. slthout eon- 

nidering the ,nd of edits and e ,,!upes. .Ut the R. 

ts. I. ', ,:b.. t,,wne art na, report sill! eventually Isar from 
if u aw months elapse. but wl kumv that Inapt' 

\II:'i tae not lap in a thuanaiall' equipped Io,sillun Io do . 

r 
cor lia Lrncni .1,'s in t,rh,u. parla or t'. S. a. t 

who ha, ' fm Innwasions of I torche final 
for illy w2h oit I, i' phone Ir,,ul iai:.siom, :- input ln il und 
suit i', ',inch Is h(hu,m :,n'r. v r , 'da a0 gals. 
51udutai:,u Is ('Inns li. stilb faim tn's, yet',,, in l,alallrl 
per side. 'l'iS :u henna now to lo-e is a .lunes 

labilonid core hall pre, ions to die month of >l :oV. i 
'ribs on 211! -padr honeei. Not unu'h 

as t, heard from Inc on 2n meter phone for > tl' Iimr. 
. getting none for an ope% i on neiger Dhe 

SiAeral u= Ault rollers haie bolero of ceuingt across the 
Pacifie on "Fn e sooner ur later. 

Ineid,adalir. 1 Ili,,,,' 'Sant -u'a,i l't :dl" In a rr ark - 

ahlu gon! aitieuln,. a. It Ili,, n t' rarclhmt tithe for 
f'au:rN :.tiy from Ih.. Dru sauf \'2.t51N. 

anis shneerrl', 
pun 11. I:n,ak. \'E2N0. 

1tadho Editor 
Millet ln ". 

Vice president. N. S.at'. Ditlaam. wireless Institute of 
Australia 

asswearuqAk c raL OH a R RADIO tverutt 

UNCLE DAVE'S 11.= .RMb9D iMAtCK 
zss ARg/AAWA`f--lsaMWV. MwY,.aY.S.at. 

PEERLESS Super -Sensitive 
SHORT WAVE CONVERTER 

Makes a short wave superheterodyne of your 
present broadcast receiver. Operates with 
any type receiver. Self -contained power sup- 
ply. Just plug in power cord and connect 
antenna and ground. 
SPECIAL, complete ready to operate 97.95 

RED HOT SPECIALS 
TUBES 

Types 32, 47, 35 and 31, while they Inst. 
5 for ..- 91.00 

Double Button Microphone. 
Heavy duty 
Standard si::e 
New 'Noe heavy duty LINE NOISE FILTER, e 

ront and plug 
WEBSTER high Impedance !dona:ratb t 

Special 

93.7 
2.95 

sPPe 1. t1, tt'u u.r: THEY LAST 
SPRAGUE ti,s- dipped payer enalensera, random: 

x sortuænt, 50 for 91.00 .5..2...2 mfd nog It 
25..2, .1 turd aóú volt 

MASTER TELEPLEX. used complete 514.95 
STANDARD TELEPLEX, used with three run oi 
tape 99.95 

vr;ENTS A DIS'rltlltl'TOItS W.'. \TED (IN t ntl- 
l'I.LTE LIND OF l'Itllnll TS IN ALL DISTRICT, 

ANI) e0I N'rltlt :S 

Cable Address "Uneledave" 
Long Distance Phone 4 -5746 

Include 2t1% deposit with c.o.d. orders 
Prises F.O.B. Albany Foreign Trade Sellelted 

Send for a II Ilaru Catalogue -just our' 

Do you believe in 
COOPERATION? 

Then use 

CANNONBALL 
HEADSETS 

after 10 o'clock at night 
The favorite set instead of the loudspeaker. 

of "Hams' You will be blessed by Ile. 
, nin.. n v.ra , 

rest of the family. 

Il "rile for illvvtraled circular S -10 

C. F. CANNON COMPANY 
SPRINGWATER, N.Y. 

Please mention SHORT WAVE ('RAF' when writing advertisers 
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NEW 
"how -to- make -it" 
PUBLICATIONS 

for 
Experimenters 

SHORT WAVE CRAFT for OCTOBER, 1 9 3 6 

Build This Short llatr Rcea'l rr 

IN YOUR BRI'FCASE 

Eln 

'D,ó 
B REA +. 

. Fi.Vnt 

. 
WE list below a large number of radio, short -wave, and mechanical 

"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 CENTS, you are now 

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" bas become a household word 

because this company has for many years specialized in radio and other 
literature of special interest to the experimenter. 

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUM- 
BER, and use the special coupon below. 

We accept money -orders, cash, checks or new U. S. stamps. (No 
foreign stamps or currency can be accepted.) If you send cash or 
stamps, be sure to register your letter to .safeguard against loss. 

Money refunded if you are not sat islicl. 
ANY TWELVE PUBLICATIONS FOR ONE DOLLAR. 

Complete List of 10e Publications 
SHORT -WAVE RECEIVER PUBLICATIONS 

HOW TO MAKE THE "OSCILLODYNE" I TUBE 
WONDER SET. One of the most sensitive short-wave 
sets designed employing a really new circuit for the 
first time. Battery operated No. 101 

HOW TO MAKE THE "19" TWINPLEX (ONE TUBE 
PERFORMS AS TWO) RECEIVER. lue of the most 
sensitive 1 -tube sets ever deigned and very nolnular r. 
_ ............._...._...._.._.........._.........._ ..._...._...._....._..._ N o. 102 

HOW TO MAKE THE WIZARD I -TUBE 50 -WATT 
TRANSMITTER. An amateur, crystal -controlled c.w. 
transmuter using the 8K20 screen grid pentode. In tests. 
it compares with 250- watters No. 103 

HOW TO MAKE THE IMPROVED 3 -TUBE DOERLE 
SET FOR BATTERY OPERATION. Ono of the finest of 
the Doerlo series, by the famous short-wave inventor. 

HOW TO MAKE THE "GO- GET'EM 2" RECEIVER 
FOR THE BEGINNER. This unusual 2-tube circuit 
give: 3 -tube results. Battery operated. Excellent for 
beginners No. 105 

HOW TO MAKE THE I -TUBE ALL -ELECTRIC OSCIL 
LODYNE. This is the famous electrified short-wave re- 
ruiner. Easy to build for little money. Operates on A. 
C. and D.0 No. 106 

HOW TO MAKE THE 2 TO 5 METER TWO -TUBE 
LOUDSPEAKER SET. This receiver may he used with 
batteries or with an A.C. pacer pack. Packs a big wallop. 

No. 107 
HOW TO MAKE THE 3 -TUBE BATTERY SHORT- 
WAVE RECEIVER. This receiver was a pt ize winner in 
SHORT WAVE CRAFT. An unusual shoe -ware receiver. 
easy to build No. 108 
THE BRIEFCASE SHORT -WAVE RECEIVER AND 
HOW TO BUILD IT. So small that the entire set. bat- 
teries, head set. aerial nd everything. goes into a brief- 
case. Mat tans from 

and 
are often received. BY 

Jingo Gernsback and Clifford E. Denton No. 109 
HOW TO BUILD THE POCKET SHORT -WAVE RE- 
CEIVER. Ono of the smallest, pocket-size. batten re- 
ceivers ever designed by Hugo Oernsbaek and Clifford 
}7. Denton. A marvelous set that brings iu Eutpean 
stations...._...._......_.._...._...._ ........ ...................- ..._....... No. 110 
HOW TO BUILD THE CIGAR -BOX I -TUBE "CATCH 
ALL" RECEIVER. An effective short -wave battery set 
ahich fps into a small cigar box. Insuring high portability 
yet great enicicne-y No. III 
HOW TO BUILD THE "DUAL- WAVE" SHORT -WAVE 
BATTERY RECEIVER. With this set. you can heat both 
ends of radiophone talk, on one set of phones. In 
other words, you can listen to a ship at sea and the 

RADIO BROADCAST RECEIVER AND SPECIAL R 
HOW TO MAKE THE A.C..D.C. "CASH BOX" RE- 
CEIVER. One of the smallest practical all -wave receivers. 
Fits in a ,all metal rash box Ill% x 5% x 2% Ins. 
deep. inside dimensions of the box: Ii% x 5% x 1 ins.. 
inside dimensions of the cover) No. 118 

HOW TO MAKE BEGINNER'S 2 -TUBE ALL -WAVE 
SET. using new metal Iulas. Uses standard parts -good 
for II- around work. Broadcast as melt as short waves. 
Works with batteries. A.C. power pack or A.C. -D.C. 
power pack No. 119 

HOW TO BUILD THE "RADIOLAMP" 4 -TUBE TABLE 
RECEIVER. This set uses a lamp shade as a loud- 
speaker tu a specially constructed receiver that works on 
A.C. or D.0 No. 120 

HOW TO BUILD A SUPER -SENSITIVE ALL -WAVE 
CRYSTAL SET. Just the thing for beginners who wish 
to have a n easy -to- operate crystal set in all -waves and 

which will separate all the stations. Can be made for 
less than $2.00. Uses no tubes or batteries No. 121 

HOW TO BUILD THE 2 -TUBE "PENTODE PORT- 
ABLE" BROADCAST SET -the lightest, smallest set 

giving loudspeaker volume on batteries. Weighs less than 
12 pounds. Built In a small, portable case...._ No. 122 

HOW TO BUILD THE RADIO "TREASURE" FIND- 
ER. This is a really sensitive and practical Treasure" 
finder. Simple to build and guaran went to work. l'ses 4 

tubes. Can be built for less than $15.00 No. 123 

HOW TO BUILD THE GERNSBACK ONE -TUBE PEN- 
TODE LOUDSPEAKER SET. Tll is the best one -tube 
loudspeaker set el rr rnustruetrd. It works on batteries, 
and is for broadcast reception. Extremely sensitive. No. 124 

HOW TO BUILD THE WORLD'S SMALLEST ONE 
TUBE BATTERY RADIO. So small that it is actually 
built in a cigarette rase. The wonder set of the last Nriv 
York radio show No. 125 

HOW TO BUILD A 6 -TUBE BATTERY ALL -WAVE 
"FARM PORTABLE" SET. ranging front 12 to 2,100 
meters. A real portable that pulls In the stations. No. 126 

HOW TO MAKE AN A.C. -D.C. ONE -TUBE "DEAF 
AID." An excellent aid for the hard -of- hearing and deaf, 

land station ronlmunleating with It. simultaneously, by 
means of this double receiver No. 112 
HOW TO BUILD THE 1 -TUBE "53" TWINPLEX RE- 
CEIVER. The bviiplex, although it has only one tube, 
works as if it had two. Marvelous in efieienry. Uses either 
batteries or A.C. homer park for "It" supply. ..... NO. 113 
HOW TO BUILD THE PORTABLE MINIDYNE SHORT- 
WAVE BATTERY SET. Uses no aerial, no ground. The 
total weight is 3% lbs. and measures 5x5x6 aches. Self- 
contained batteries, tube, condensers, and loop Highly 
sensitive circuit No. 114 
HOW TO BUILD THE HAM -BAND "PEE -WEE" 2- 
TUBER. A. dandy receiver with high cmrieury and band - 
spread tuning. Works a loudspeaker, yet the entire re- 
ceiver is no larger than rout hand. Works pith either 
batteries or Si, A.C. pnsvvr park No. 115 
HOW TO BUILD THE DUO -AMPLIDYNE. The Idrai 
1 -tube set for the beginner. One of the finest 1 -tube 
sets; it really gives 2 -tube performance. Made for bat - 
tery' cperatien. With only ten -foot antenna brings in 
the good European stollens No. 116 
HOW TO BUILD THE "MONO -COIL 2 ". No more 
"plug in" coils. This set eliminates bothersome rolls 
and is made to rover short -wave bands. Works with 
eithr r batteries or .t.e. purer park No. 117 

ADIO PUBLICATIONS 

MECHANICAL PROJECTS PUBLICA 
HOW TO MAKE A SOUTH SEA OUTRIGGER CANOE. 
A craft that will furnish plenty of thrills. Equally safe 
and swift in smooth and rough water. Use. mast and 
rig for large sail _ No. 131 

HOW TO BUILD A PEE -WEE AUTOMOBILE. An 
ultra -small automobile that can he built for less than 10 
dollar :. Will carry two 17- year -old boys. Runs 35 miles 
per hour and 100 to 125 miles on one gallon of gas. No. 132 

HOW TO BUILD A DUAL -CONTROL GLIDER. A 
safe nrrteetly- balanced glider of the open. semi -cantilever, 
monoplane type. Wingspan. 92 feet: wing area. 220 
xnuarr feet: weight. 290 Ih, empty, flying steed. 27 

landing speed, 22 m.p.h. Simple to build. No. 133 

HOW TO BUILD A HOUSEBOAT ON PONTOONS. The 
house is erected on two pontoons coupled together. Will 
"bunk" four persons ecmfon ably. Uses utbn:rd nhotwr 
for propulsions. lies convenient galley. sink with running 
water. marine toilet and other home comforts. No. 134 

HOW TO MAKE A BAND SAW FROM OLD AUTO 
PARTS. Made from Old Ford and Chevrolet parts. Ca- 
pable of performing delicate and satisfactory work. Uses 
25 -gauge 10 and 12-inch band saws. Assembly is easy for 
each part fills its allotted place perfectly...._ ....... No. 135 

HOW TO BUILD A REAL LATHE FOR 55.00. Requires 

few hand tools, about $..1.00 worth of raw material and 
patience to build. The lathe is ratable of drilling, trilling. 
trimming, boring and thread cutting No. 136 

HOW TO BUILD A SAIL CATBOAT. A practical sail- 
boat with provisions for outboard motor. Has Stuart. 
spudv lines and it comfortable sleeping cabin for two 
people. An excellent raring and fishing bast. No. 137 

HOW TO BUILD A SIMPLE PORTABLE REFRIGER- 
ATOR. A real refrigerator. Does not use Ire. The 
soling unit operates from an alcohol flame oil bunter or 

m ien Ore. Easy and inexpensive to build. }:xeellent for 
boats. camps. {Betties, etc No. 138 

HOW TO BUILD A XYLOPHONE. An easily con- 
structed Instrument of wonderful tone quality. ?lade t 
alaba of wad rut to definite sire. depending upon the 
pitch ÁestreJ. This Instrument is easily cum( tiled into 
a marlmbaphone .._...._ ..............__. ._.. _. Na. 139 

HOW TO BUILD THE ROWMOBILE. An excellent 
musele- hullding tart machine made from four bicycle 
wheels and a unique hand -driven propulsion system. t.a - 

stable of doing 20 miles per hour No. 140 

HOW TO BUILD LARGE TESLA AND OUDIN COILS 
GIVING 18 -INCH SPARKS. Interesting high -frequency 
apparatus with which many high- fraNeney and x -ray 

RADIO PUBLI CAT IONS ,1O1 Hudson Street, New York, N.Y: WC -1036 

101 102 103 1.04 105 106 
107 108 109 110 111 112 
113 114 115 116 117 118 
119 120 121 122 123 124 

Address 
125 

1 132 133 134 
129 

5 36 Name 
137 138 139 140 141 142 
143 144 145 146 147 148 

I enclose 6 for the publications listed by number. at 
right. at 10r a ropy (ONE DOLLAR FOR ANY TWELVE PUBLICA- 
TIIINS.i These omit icat ions are to he sent to me postpaid. I have 
placed a Merle around each number which I want. 

Cite State . 

Please mention SHORT 

for theatres. rhombes, and the home. .t gal -send for all 
afflicted persons. l'an be built for a few dollars. No. 127 

HOW TO BUILD A PIANOTRON. For less than tiro dol - 
lats, plus a few junk parts which you have, you can 

r make a beautiful musical instrument. Isperate -i by 
three radio tubes. It has an actual keyboard. :uni you 
can play tunes. Works on "A" and "It" batteries. A 
great novelty due to the unusual music which issues 
from the loudspeaker No. 128 

HOW TO BUILD THE ONE- DOLLAR RADIO. Im- 
possible 

ra radio sett tiro -b 
it 

radio tube and a pair of head- 
phones 
utside of tlhebatterie-. tlr last mennmede itemeverything front wood and 

spare natal parts Ne. 129 

HOW TO MAKE A VARIABLE -TONE CODE PRAC- 
TICE SET. file of the finest code- practice sets of its typo 
ever designed. )'ses a single radio tube and gives 
sound exactly as you get It via radio. Works with bat- 
teries or with an A.C. power pack...... No. 130 

ATIONS 
experiments can be performed. Capable of producing 
15.000 volts No. 141 
HOW TO MAKE AN ARC WELDER. A real are welder 
rapable of doing commercial robs satisfactorily. I 'sea 

heavy -duty transformer which operates from the 110 -volt 
A.C. main. The output of the machine ranges from 
15 to 100 amperes No, 142 
HOW TO USE AN A.C. ARC WELDER. Companion pulb- 
liratism to the nine listed directly above. Very Imfonnative: 
esprit-daily to the garage man or mechanic who has had 

little 
or non 

ante 
experience m welder. Contains 

imps photographs of art mad 
work done with an arc welder No, 143 
HOW TO MAKE YOUR OWN MICROSCOPE. A mi- 
croscope whirl, the home mechanic can easily build in his 
shop. Ti,.' lenses are obtained from the finders of a 
camera. Although simple and easy to build, It Is thnr- 
oughly practical and eOlrient instrument No. 144 
HOW TO MAKE A WIMSHURST ELECTROSTATIC 
MACHINE. An easily ily constructed generator of static 
electricity capable of discharging a fat three -Ines spark. 
Used in schools where electricity is taught. Can boe huh It 
for less than $2.00 No, 145 

HOW TO MAKE A POWER DRILL PRESS FROM 
SCRAP PARTS. Mi excellent Drartlral drill press that 
will make work easier for the mechanic. About $2.00 
worth of raw material and Scrap iron are the only m- 
nuiremennta No. 146 

HOW TO BUILD A GOOD LATHE FOR $1,00. This 
pract teal lathe is adapted to high -speed turning of very 
small Imrt5, Just the thing for ship models and toy 
makintg No, 147 

HOW TO MAKE AND EXPERIMENT WITH AN ELEC- 
TROPHO ROUS. With this device numerous interesting 
experiments with static electricity can he performed. Mang- 

! these experiments are thoroughly explained and 
No. 116 Illustrated ._ 

WAVE CRAFT when writing advertisers 
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MAILING LISTS 
GET OUR FREE 

REFERENCE 
BOOKewd 
MAILING 

LIST CATALOG 

Gives counts and prices on accurate guaranteed 
mailing lists of all classes of business enter- 
prises in the U. S. Wholesalers-Retailers- 
Manufacturers by classification and state. Also 
hundreds of selections of individuals such as 
professional men, auto owners. income lists, etc. 

Write today for your copy 

R. L. POLK &CO. 
Polk Bldg.- Detroit, Mich. 

Branches in Principal Cities 
World's City Directory Publishers 
Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising. 

JOBS &CAREERS 
THE 

EVO 
DIGEST 

HAVE YOU FRIENDS OR RELAT VES 
NEEDING JOBS? 

ARE YOU LOOKING FOR A BETTER 
POSITION? 

DO YOU WANT TO MAKE MONEY? 

On all newsstands 25e. 

your dealer cannot supply you, send a 
quarter and we will forward a copy at once 

JOBS & CAREERS 
520 N. Michigan Avenue. SW -1036, Chicago, Ill. 

Professional 
MODEL 

CARBON 
SUN LAMP 

This 
Is 

lar. it e1.pa:.:um 
plated lannp using Mandan) 
carbons, emitting rays of ultra 
violet and infra red. If Mill 
tall 1. d, ,i red, specify 

' SUN TAN CARBONS 

Completa with 
screen and goggle 57.50 

Descriptive circular sent FREE. 

Size ,,.. hidl. ,., GoldShieldProauctsCo. 
wo°,sbt ïz,noñáP: 11 W. 60th SL N. Y. City 

WOMAN'S DIGEST 
OPENS A NEW ERA IN WOMEN'S MAGAZINES.It presents today'. 
Nan u and t problems women, nid rn'.nal 

o , alyick.. 
...hiss 

towel sk, 1.. mime 
entre,uu 

see 
rimming 

, L. veld -lost. ,d , stk.! ud,mat..n. 
Send IOc for sample copy or $1.00 for the next 5 Issues. 

Sold at better newsstands. 
WOMAN'S DIGEST. 99.8W Hudson St., New York City 

The Ideal Transceiver - 
Uses Split 6A6 Circuit 

(Continued frosts page 342) 
from the transmitter to the receiver. A 
separate switch for the "B" is used and 
was found very useful in saving the "B" 
batteries when operating mobile. The r0l- 
ame control is automatically cut out when 
transmitting and only acts as a fixed 100.- 
000 ohm resistor across the secondary of 
the mike transformer. 

Testing the Receiver 
To test the receiver, connect the cable 

from the set to the respective voltages and 
allow the filaments to heat 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, stl 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 fluctuate with the voice modula- 
tion. Two separate antennas were used for 
receiving and transmitting, but a single 
antenna gave equally 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, 
W6MXA. 

List of Parts 
Cl, C5 -Mica trimmer condensers. Hammarlund 
C2, C6- .000015 mf. Midget variable condenser's 

with mounting brackets 
C7, C8 -.006 mf. fixed mica condensers, Cornell 

Dubilier 
C3, C4 -.0025 mf. mica fixed midget condensers, 

Cornell Dubilier 
C9 -.1 mf. paper condenser. 400 volts, Cornell 

Dubilier 
C10 -1 mf. dry electrolytic condenser, 400 volt... 

Cornell Dubilier 
C11 -25 mf. 50 volt dry electrolytic condenses. 

Cornell Dubilier 
R1 -.25 meg. 1 watt IRC 
R2- 10,000 ohms, 1 watt IRC resistor 
R3 -2500 ohm, 1 watt IRC resistor 
R4 -600 ohm, 1 watt IRC resistor 
R5- 100,000 ohm variable resistance, Electra() Tl- single- button mike and single plate -to -grid 

transformer, Thordarson. (Regular "Trans- 
ceiver" Transformer.) 

T2 -3% to 1 audio transformer. Thordarson 
CH -20 henries 85 ma. choke, Thordarson 2- single- circuit jacks. Bud 2- stand -off insulators, Bud 
1 -5 prong isolantite socket, Hammarlund 
1 -6 prong isolantite socket. Hammarlund 
1 -7 prong isolantite socket, Hammarlund 
1 -4 -pole, double -throw anti -capacity switch 
2 RFC (see text) 
Ll, L2 (see text) 
Chassis and shield cans (see text) 2- couplers for condenser shafts 
I -"«,n" & "off" switch 
2 -dial plates with knobs 
1 -6A6 tube, RCA Radiotron 
1 -42 tube, RCA Radiotron 
1 -76 tube. RCA Radintrnn 

ULTRA -HIGH FRE- 
QUENCY TUBE DATA 
PUBLISHED in booklet form, 
this data concerns all of the ma- 

jor ultra -high frequency tubes man- 
ufactured by the Western Electric 
Company. 

Complete technical information 
and recommended operating condi- 
tions 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 mc. 

A copy of this valuable data may 
he obtained by asking for booklet 
No 514, Service Department, 
SHORT WAVE CRAFT, 99 Hudson 
St., New York City. 
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BRUSH #and 
Microphone 

For describing athletic events, 
parades, crowds, etc., from press 
boxes, balconies, the tops of 
sound cars, etc., and for com- 
mercial interstation, police and 
amateur transmission work. 
Priced low. Fits the hand per - 
fectly. Wide frequency response 
and typical Brush sound cell 
operation. No button current 
or polarizing voltage and no 
input transformer is required. 

Size only 34 inches x 114 x S4 

inches. Weight 3 oz. Output 
level minus 66 D. B. Shipped 
complete with t5 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. 

-meet every headphone re- 
quirement. Response 60 to 
10,000 cycles. No magnets to 
cause diaphragm chatter. 
Specially designed cases min- 
imize breakage. Light in 
weight -Only 6 oz. complete 
with headband and cords. 
A quality product at a low 
price. Details -Data Sheet 
No. 10. Free. Send for one. 

NiesorNOrtts IMO STAMM , Tsneren NtAD nwNts LOUD sytasrri 

KEEP YOUR MAGAZINES CLEAN 
With one year's subscription at 52.50 or with 12 

leek numbers for $1.50. we will furnish absolutely 
FREE a 10a12Wa" stiff leatherette HOLDER. (For list 
of bark numbers available, see page SN1). 

This will permit you to keep your room or shark 
magazine and be able to find any agazine your n e looking 

for without loss of time. This holder IS large enough 
to keep all your magazines together. 

Our supply Is limited, therefore we would suggest 
Prompt action. 

SHORT WAVE CRAFT, M Hudson SL, New York. N. Y 

$i MODERN SLIDE RULE Sl 

With AB -C -D Scales. 6' Long -Thin Construction -Fits In 
west Pocket. NO WOOD OR CELLULOID. Send $l 51.0. 
and 'revile rule with lusnuetimls obit genuine leather rase 
by return mail. 

H. Bl 
59 Pearl St. 

DeeptpS .IÓ 
OMPAN 

New York. N. Y. 

TIME COUNTS -don't risk delay in pat- 
enting y ideas. Write for new FREE. I..di. "Patent Guide for the Inventor 
charge a arge for 

of I No 
rmation. 

CLARENCE A. O'BRIEN S 
NTMAN BERMAN . 23E AdamsteBuildinPatent Washington, 

A NEW BOOK 

FUNDAMENTALS OF RADIO 

Please mention SHORT WAVE CRAFT when writing advertisers 

Second Edition. 42C. pages Ark,. 420 ligures. By R. R. Ramsey, Prof. of Phys- 
ics. Ind. 1.411v. Revised, enlarged. rema. reprinted. New cover. Ralik, theory and prarure brought us, to date. New sill darts. 
1 m 1 ens uona n each chapter. 
EXPERIMENTAL iRADIO -2'.5 'I.er . Ius figures. 

121 manual. T experi- 

Fundamentala. 
$2.75. 

1.5(1 postpaid. 
RAMSEY PUBLISHING CO. 

Bloomington Indiana 
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SHORT WAVE ESSENTIALS 
FOR MEMBERS OF THE SHORT WAVE LEAGUE .. 

Application for Membership 
SHORT WAVE LEAGUE 

SHORT WAVE LEAGUE 10-36 
99.101 Hudson Street, New York. N. Y. 

I. the undersigned. herewith desire to apply for mem- 
bership In the SHORT WAVE LEAGUE. In Joining the 
LEAGUE I understand that 1 am not assessed for mem- 
bership and that there are no dues and no fees of any 
kind. I pledge myself to abide by all the rules nd reg- 
ulations of the SHORT WAVE LEAGUE. which rules 
you are to send to me on receipt of this application. 

1 consider myself belonging to the following class (put 
an X In correct Bowe): Short Wave Experimenter 
Short Wave Fan LI Radio Engineer Student 

I own the following radio equipment: 

Call Letters 

Receiving ...... ................._. -...._ 

Name 

Address 

City and State 

Country 

gi. 
enclose l toe 

for postage and handling for my Member. 
a 

SHORT WAVE LEAGUE LETTERHEADS 
A beautiful letterhead has been designed fur members' correspondence. It la 

the oficlal letterhead for ail members. The letterhead is Invaluable when it 
becomes necessary to deal with the radio industry. moil order houses. radio maau- 
facturera. and the like: as many houses have offered to give members who write 
on the LEAGUE'S letterhead a preferential discount. The letterhead is also 
absolutely essential when writing for verification to radio stations either here or 
abroad. It automatically gives you a professional standing. 50c A -SHORT WAVE LEAGUE letterheads, per 100 

OFFICIAL SHORT WAVE LISTENER MAGAZINE 
The finest magazine of its kind ever published- totally different In get -up and 

contents from any other. Contains the largest listing of short wave Stations in 
the world. up -to the- minute, including "Police." "Television" and short -wave 
stations. as well as a special list of the attar short -wave stations with their fre- 
quencies and call letters. Also contains photos awl descriptions of short -wave 
broadcasting stations in various parts of the world with photos of short wave 
studio artists -How to locate "weak" distamos stations. and other hints for the 
"short -wave listener " -Quest ioon and Answer Department for the "listener "- 
Silver t'up Trophy for best photo of readers' listening -Posts." etc ,,gg CC 

B- Official Short Wave Listener Magazine Prepaidi`7C 
-""- - RADIO MAP OF THE WORLD AND STATION FINDER 

The finest device of its kind published. The world's note on heavy board is 
divided Into 23 sections. while the rotary disc shows you inuuedhrtely the exact 
time in tiny foreign country. Invaluable in logging foreign stations. Also Iv,.r 
call letters assigned to nil nations. Size 11"x-- . 

C -Radio Map of the World and Station Finder.._..-- ..__.. -- Prepaid SC 

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. Reinrtz. D. 
E. Replogle, Hollis Baird. E. T. Somerset, 
Baron Manfred von Ardenne, Hugo Gerns- 
back, Executive Secretary. 

The SHORT WAVE. LEAGUE is a scien- 
tific membership organization for the pro- 
motion of the short wave art. There are 
no dues, no fees, no initiations, in connec- 
tion with the LEAGUE. No one makes any 
money from it; no one derives any salary. 
The only income which the LEAGUE has is 
from its short wave essentials. A pamphlet 
setting forth the LEAGUE'S numerous as- 
pirations and purposes will he sent to any- 
one on receipt of a 3c stamp to cover 
postage. 

FREE MEMBERSHIP CERTIFICATE 

As soon as you enrolled member. 
beautiful certificate with the, LEAGUE'S 

seal will be sent to you, providing 10c in 
stamps or coin is sent for mailing charges. 

Members are entitled to preferential dis- 
counts when buying radio merchandise from 
numerous firms who have agreed to allow lower 
prices to all SHORT WAVE LEAGUE mem- 
bers. 

Shull 1hurÇrdqur 

If you slat your name engraved on the Free member- 
ship r,rtitinte. as Illustrated slave. please send 25e 
ta, rase gnat. 
SNORT WAVE ESSENTIALS LISTED HERE SOLD 

ONLY TO SHORT WAVE LEAGUE MEMBERS 
They mimed be bought by anyone unless 

he has already enrolled as one of the mein. 
lars of the SHORT WAVE LEAGUE or signs 
the blank on this page lwhlch automatically 
enrolls him as a member. always provided that 
he Is a short wave experimenter, a short wave 
fan, radio engineer, radio student. etc.). 

Inasmuch as the LEAGUE is international. 
it makes no difference whether you are a 

citizen or the United Slates or any other 
, nmiry. The LEAGUE is open to all. 

GLOBE OF THE WORLD 
This highly important eslontinl is an urnanuut P,r every den or study. It is a 

`lobe, 6 In. In diameter, printed in fifteen colors. glazed in such a way that it can 
be washed. This globe helps You to intelligently log your foreign stations. The 
base Is of solid walnut. and the semi- meridian of a nickel -like mead. Entire 
device substantially made, and will give an attractive appearance to every 
stlttlon, emphasizing the long- distance Work of the operator. 

D -Globe of the World Prepaid 89c 
SHORT WAVE LEAGUE LAPEL BUTTON 

This beautiful button is made in hard enmity' in four eob,rs, red. white. I,ho 
nod gold. It mensura three quarters of tin Welt in diameter. By we-snug this 
button other menders will ro-eogni z.- you nd it will give you a professional 
Made in bronze, gold filled, not plated. Must be seen to be appreciated. ih 

E-SHORT WAVE LEAGUE lapel button Prepaid 
EE-SHORT WAVE LEAGUE lapel button, like the one described $2a00 

shove but in solid gold IYepald 
SHORT WAVE LEAGUE SEALS 

These seals or stickers are executed in three colors and measure I yA In in 
diameter, and are guuuneil on one side. They are used by 

u 
maulers to albs to 

stationery, lettrhenda, envelopes. pistol cards and the !Ike. The seal signifies 
that you are a member of the SHORT WAVE LEAGUE. Sold in 26 lots or 
utultiplrs only. 

G -SHORT WAVE LEAGUE seals per 25. Prepaid C 
SHORT WAVE MAP OF THE WORLD 

This beautiful map, measuring I5x211 in. and printed in IS colors Is 
penSable when Ming in sight or Illness! "under the glass" on the table or wall of 
the short wave enthusiast. It contains a wealth of Information such as distamtvS 
to all parts of the world, political nature of the country in which broadcast 
stall is located. ale., and from the manner in which the ua :gs is hl, eked utT gives 
the lhug in different parts Of the world at a gimlet.. 

F -SHORT WAVE Map of the World Prepaid 
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 Hudson Street, New York City. 

If yon do not wish to mutilate the mazagine, you may copy either or both coupons 
on u sheet of paler. 

SHORT WAVE LEAGUE 99 -101 Hudson St., New York, N. Y. 

G-16c for 26 
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iialtf WAVE LEAGUE. 9fI-101 Had.a %seat. Na York. N. Y. 
U 

1 . ehr retied m mbar i to 51101ST WAVE LEAGUE O t. .. me.. ad awash m spe Q 
Hesse s.nd m ,h ,olio w rt ..v .eúa. to 

tweet io chi. d.rtrau . 

tor .hkb I endow a hem. i, h. 
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Please mention SHORT WAVE CRAFT when writing advertisers 
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DATAPRINTS 
tri Just the 

t CONSTRUCTION 
Information 

1 You Need 
r a- To Build t. 

!-- Electrical 
A 2 ft. Spark Z Oudin in Apparatus -.- Action) 

New LOW Price -3 Prints 51.00 

TESLA OR OUOIN COILS 
Dataprint conta nine data for constructing 
this 3 It, park Oudan -Tesla toll. Regulus $s5 JI I K.W. 20.000 volt transformer as "exciter'; 
see list below. Includes condenser data.. . 

s Inch spark, data for building. including eon 
denier dta ; .(quires 4 K. W. 15,000 volt 
transformer; no list below ....._ ............._.._ 0.50 

Violette type, high frequency coil data; 110 
volt A.C. or D.C. type: 1" .nark: need for 
"(inlet ray' treatment. and "RrperimeutI " 0.60 

Ilow to operate Ondin coil from a vacuum tube 
uecilltnr 0.50 

3 Web spark Tesla coil; operate. on Ford Ig- 
nition roil 0.50 

t btrh spark Ondin roll: 110 volt A.C. "Kick- 
Coll" (Vibrator type.) 0.50 

20 Tricks with Tesla and Omits Coil 0.50 

TRANSFORMER DATA 
I k.w. 20.000-volt transformer data. 110 -volt. 

00 -cyrlo primary. Suitable for operating S ft 
ondin roil 0.50 

lG k.w. 15.000 -wit transformer data. 110 -voit 
60 -tete primary. Suitable for operating 0- 
molr Ondin .Ili 0.50 

Electric Welding Transf. 12 K.W. 110 Vt. Prim 
It Vt. See. Other See. Vt. data given.).. .... 0.50 

Induction rolls- I to 12 inch .park data ....... _.._ 0.:0 
ARTIFICIAL FEVER Apparatus 0.50 

(L.:u. Medium & high Power Data Given) .` SLIDE 
vy RULE 

a J ` 4.. it II MIDGET 
11 11 -v` 1 

i 

1\ t its Metal 4' Dia, 1\ t/ \\` ,, fi Price $2.00 Net. w %' With cote and 
Instruct 

case 

This rule solves any problem In multiplication, divi- 
sion, addition, sthtntdlon. and proportion: It also 
Ives roots and powers of numbers. sines, osino, 
rangent. and cotangents of all angles; also lose of 
number.. Adds and subtracts fractions. Approved 
by rnlleera. 

8" DI.. 25" Seale "Special" Rule. 35.00 Net. 

TELEC RAPHONE -(New Design) Records 
Voice or "Code" signals on steel wire by 
maenet.sm. Cede can be recorded "fast" 
and translated "slow." Construction 
data (special) $0.50 

MAGNET COIL DATA 
Powerful battery electro- magnet; lifts 40 Ibn...00.50 
510 Volt D.C. magnet to lift 25 lbs . 0.50 
110 Volt D.C.. 300 lb., Lift electromagnet 0.50 
110 Volt D.C. solenoid¡ lifta 2 lb. through 1 in 0.30 
110 Volt D.C. solenoid. lifts 6 lb. through I in 0.50 
13 Volt D.C. solenoid, lifts 2 lb. through lin 0.50 
s e. Solenoid. I.nwerfnl. 110. volt. 60- cycle 0.50 
MOTOR -1/10 H.P.. 110 volt A.C., 40 cycle 

lauluble for driving 12" fan, etc. I -D.ts 0.50 

MISCELLANEOUS DATAPRINTS 
50e each Prepaid ... 3 Prints for $1.00 

Radio Cmtuol for Model 00 or 1200 eyrie Syn. b. 
Boats Motor 

l.lrrtrie Bert igerater Bata Induct ml Balance 
Treasure or Ore Lo -star Tlunu.t mph 
1V:Itrr Turbines Ll..ila, en string Gals all 
Water Wheels anelrr 
',Iolor Circuits (201 }aectric l'an Motor 
'I' lelhour 114mk -14r 1201 Watch Demagurl izer loll Mechanical Movements Elect Mir Fugace Draft 
I darrzrd Rs ley, I )rra- Regulator agir` Building Iing a Simple Tele. ing il phnue gin,: 4 bells nit 1 (derail 

Ikglitimt Coil Data Simple lieHook -ups 
i. .fan Addy,. a Kir Inc Battery Motor Iema1O 
I. eight. Chime Ili Igoe 

Rotary 
stone Bridge 

lite any clock Rota Converter 

20 "Etutrleal Tricks" for LODGES and 

I PARTIES $0.50 

now to Fn Bees on Cake of Ire Electrically. .5050 
"Rewinding" Small Motor Armature. 0.50 

New LOW Price -3 Prints 51.00 

The DAT.tPRINT COMPANY 
Lack Bag 322 RAMSEY, N. 1. 

Short Wave Scout 
News 

(Continued front page 348) 
Swedish amateur SM5SX in Stockholm can 
be heard in late evenings. 

New aeries received are IAC, 8380 kc., 
HPSK, KAIAK. 

Lots of "DX" to all readers of Short 
iVave Craft, and I shall appreciate hearing 
from some of my new friends. 

Samuel Solito, 
303 Beaver St., 
Leetsdale, Pa. 

News from Freeport, Pa. 
THE 49- meter band has now become 
covered with summer static. Therefore, 

t <t of my listening is clone on the 30 -31, 
_ 19 and 16 meter hands. 

l'11i, 17.77 ¡leg.. is not putting over the 
signal they were putting across on the sal: " 

wave length last year. Germany is o. 
casionally using DJL, 15.11 meg. in place 
Of DJB for the evening (North American) 
programs. They come in with a bang! 

There is a new, phone station in Central 
America located at Salvador, (El. Salva- 
dor) on 13.41 meg. They work WNC in 
the mornings and afternoons. 

"From the Mail ": 
Last month it seems that 2R0 tested on 

11.81 meg. for the afternoon programs, but 
did not settle there. They seem to have 
made up their minds now, so the schedule 
is as follows: 

11.81 meg. -G:45 -10:30 a.m. -11:30 a.m. 
to 5:30 p.m., also G p.m. daily, except Sun - 
days, till 7:45 p.m. 

iAC on 12.80 meg. sometimes is used with 
2R0 to send special programs to the t'. S. 

Here is a list of the stations in Switzer- 
land: HRH, 18.48 meg.; HBJ, 14.54 meg.: 
HBO, 11.38 meg.; HBL, 9.59 meg.; HBP. 
7.79 meg., and any one of these fre- 
quencies may be used when there is a pro- 
gram from Switzerland. So start "dialing" 
when you hear of a program from Switzer - 
land. 

JVH, 20.55 meters, 14.60 meg. is being 
heard well all over the United States. They 
broadcast every night at midnight until 
1:00 a.m. Mondays and Thursdays from 
4:00 to 5:00 p.m.. Tuesdays and Thursdays 
2:00 to 3:00 p.m. 

W8XK and W1XK, Westinghouse stations 
do not verify any more, the reason being 
that their programs are printed in many 
foreign and local newspapers. 

Angelo Centanino, 
Freeport, 
l'a. 

Brecksville, Ohio, Report 

Dite Time 

laue p.m. 
28 8:05 

28 
28 
29 
30 
30 

July 

3 

3 

3 

3 

4 

fi 

8:10 
8:20 
6:50 
8:15 

10:40 

7:45 
10:40 

DJB 

DJD 
TPA4 
DJB 
DJB 
GSC 

PCJ 
Hilf 

10:45 RID 
10,50 GFF 
I0:55 D.IB 
11:05 \V3XA1. 
72n 2110 
7:30 Gu' 
7:40'(YN'H 

E. i n :ark, 

15.2111 Germany. Very loml, sir. 
and clear 

11,770 Germany... Very loud 
11,715 France..... ',mkt awl clear 
15,200 Germany... Very, very low 
15.209 Germany... Vrry Intl awl ,;.. - 
9,580 England ... Very load. Clear 

9,590 
9,510 

Holland... 
Colombia, 

S.A 

11,770 Germany. 
England... 

1:1,200 Germany... 
17.780 t. S 
9,635 Italy 
0580 England . 

Very loud. Clear 

Loud. Some fad- 
ing 

Loud. but faded 
Steady, but weak 
Steady, but weak 
Very, very Inud 
Loud, Ind choppy 
Loud. but choppy 
Fair, but steady 

Reception during the day has been very 
poor during th's period. And during the 
but spell, it was poor at all hours. 

A great many commercial phone stations 
were heard during the evening, but could 
not be identified. Listened to one new sta- 
tion testing for over an hour, but could 
not understand the call. 

in general reception has been best on 
the 19 meter band. 

Have received some unusual QSL cards 
from some of the boys in Australia, New 
Zealand and England. 

Very truly yours, 
EDWARD M. HEISER, 

Route 2, Box 124, 
Brecksville, Ohio. 
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qua 
ra nrra(nt, a complete line 
ailio.s- Alt- swave. n.c. -uses. 

Mann and l'ortame- 

Mt 
price. which are realty hard.tobeat. 

iry are modern notion with saperhrt elrrmts 
and equipped with Klass or metal tunes: r eye tuning 

extra large. Illuminated .Ira 1 s: tatttva attractive. hard- 
wood cabinets: and 1112111crous other features usually 
fo,:nd only in higher priced models. 
The AMEX line includes sets (rum four to ten tubes -per. 
e,nalir-a-d midgets. table models, low boys and cunxoies. 

P. A. Equipment included 
For public address engineers ATICEN offers a variety of P.A. 
equipment which meets every requirement. There a 
l''r ystems for A.C. delivering watts and upward. 
aa.i ó 

. 

ldmne communication systems for A.C. -D.C. operation 
art ,.I so nraltpóle.m 

SERVICE MEN, DEALERS and .A. 
MEN. Write today for our attractive 
agency proposition and illustrated 
booklet showing all AIRES modela, 
including P.A. equipment and com- 
munication cation systems. The AIRES 
u 

a 

ne i a profit budder for radio 
men. We offer exclusive territory. 
AMEX COMPANY 

RADIO BLDG., NEWARK. N. J 

*PEAK PRE SELECTOR 
PRE AMPLIFIER 

HEAR STATIONS YOU NEVER HEARD BEFORE 

The 
TEAK Regent., a Il,. - 

:i ( 
r..bu. ikirrtx 

Two tuned stages 
.. yuu meten. 

(tiL,4d ::"i 
IiIf contained hent 

r'C'y eGang"Y:r".". 
..n..,u, con- 

, 

he 11.1 1 IA SO easy 
ärnt and 
á to an), 

Every :1 ., e Is old 
Ill an 

one 

anite to tn:okedl,v In.1mwe reception 11h ny rr 
el -far beyond any similar 't sol will It ilÌ akr 

a ÑËW receiver out uf a.. 
old 

ó tf You Jost can't afford t 
be without 

a 
the 1k:Al. 

P-1ltf 
PEAK P.1 I. n .. Ir-. 
two an tm,.," 

a3:t.nn. S19.80 Net prirv 
At au 

supply h. . 
Write for literature. 

HAMS !;KAhighly 
Commercials m lmercials 
the world! 

'Bring blee` signals up to 
wor 

11 if you don't hear 

PEAK RADIO PRODUCTS 
227 Greenwich St., C -1 0 Nrw York City 

NEW TUBES 
ALL THE LATEST TYPES FOR 
TRANSMITTERS AND RECEIVERS 

NOW I N STOCK 
WE SUPPLY EVERYTHING 
IN aiHAMrr RADiO PARTS 

Write for Free Cufoio,; 

CAMERADiQ 
601 -3 GRANT ST., 30 TWELFTH ST. 
PITTSBURGH,PA. WHEELING,W.VA. F.I..bli,nid 1q1'ß 

Please mention SR(IRT WAVE CRAFT when writing adve' 
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are the Six BEST 

Without doubt you will have to go a long way to buy better 
books on short waves 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 

make the study of this field of radio much simpler. The volumes 
on this page are the finest hooks on short -waves which are pub- 
lished anywhere today. Order one or more copies today . find 
out for yourself how fine they are. Prices are postpaid. 

i 

How to Get Best Short - 
Wave Reception 

By M. Ilse .HACK 
Thin book tell. Yo....... ; ever wetted to know 

shout si...rt-ware woos .. 

he maw, 
give. 

l.leee.i radio listener and adio Ian for 
its long experience in radio reception 

nil all that otn It. and 
. radio lie ailed to poll Amato. lm all 

w` 
r the glolte. even n mllrino natters. Ì0.U00 smiles away 

from 

that the t fellow. with a much bet more 
,.ot roll i the ...dot n tronn 

that taidi. ithou notch ado: 
Th T tr, n e 

chapters 
of .fort wa and how 

they belt... Here are the chapters of this new Moot: 
I. What re Short W'avee and r Mat c Ms listener boor .short. re r 
2. ÌI..w time d °hen in or 

n the short waves. 
3. $ee to identity shorn -wav station.. 
4. Tr;... l Mang. in nhort.ware reception. 
5. Tyne. of receiver. for Mort-wave reception. 
6. Aerial a,,,.... for short -wen° receivers. 
7. Verifications from .hart -ware e 
The book Item reading nn ° Thera mat. 

ic4it i short -wave reception that corn n, o.e of the " bl- douses do not know. B. au 

40 Illustrations, 72 Pages. 
Stiff, flexible covers 50c 

HOW TO BUILD AND OPERATE 
SHORT -WAVE RECEIVERS 
Tills i 

editors of V11á:1' \t.111ì 1 I: .\I 1. :lilt , Inc i1 : 
a H'eallll of material on the building 811,1 olo r. 
Obits, not only of typical short -wave receivers. 
but short -ware CI everinrs +6 Wrll. Ih.z.ns or 
short-waves sets are found In tide book. which 
contains hundreds of Illustrations; actual ph., 
togr,pIB of sets built, hookups and diagram: 

l'r is book is soil only at a rlputlsinllsly loW- 
prier 

work Into 
it is our aim to Inn this valu- 

able work Into Tile hands of (vary short-wave 
('ill llllsi:lst. 

We know that If you are at oil Interested In short 
eves you will not wish to do without this book. It 

is a moot important and timely radio publication. 
150 Illustrations, 72 
Pages. Stiff, 
flexible covers 50c 

THE SHORT -WAVE BEGINNER'S BOOK 
i 

nr.rhe 
hrio:k ie' profusely illmt aced- t ecknicul. n 

aPoe nd er'nmr 1 Argon. noIt 
i1w. gives yo. t .en Jo, meant{ of important in! .. time 

you 
1.1... il .1,0,11 arrivi. noie... 

all .bout radio tubes. data on coil winding and " 

Partial List of Contents 

mating 
short sae A e-the pointe that determines good aerial 

(rote 
The Tr.nerot',al I nail -in for mincing Static. 
The Beginner 'ebuiblShort-Wave Receiver-a simple ove tube set 

am, any un r 
ILA to Tune the Short -Ways Het -tolling the important point. 

t n watt Amplifiers for S-W Receivers. 
lorning he Coule -for greeter emu meet with the S -W set. 
Wove length to Kilocycle Chart. 
aire ,art -.. t e. ., the ra ructn,n of mil.. 

75 Illustrations. 40 Pages. 25c Stiff, flexible covers 

All the books shown 
on this page are pub- 
lished exclusively by 

SHORT WAVE 
CRAFT 

99 -101 Hudson Street, 
Now York, H. Y. 

CLIP -MAIL 

101 SHORT -WAVE HOOKUPS 
Compiled by the Editor. of SHORT WAVE CIR.LF t 

I,, ACH and every hook -up end diagram illustrated ie also 
nkd b, thorough explanation of what this 

s,,ike book -up accomplishes. what n required. 
indtn infor valeee of r nu le, 

eating y' 'e know in ordet tosbuild the wt or to 
the 

you 
red. 

P ni during 

data 

tth.nrear. 
see 

in 
which have 

barn'. 
sorb e. the Duarte. Dionne. the "IO" 'temple,. 

.:no,irte. urnwn Btsnd.hy: Megviyne Triple, 
.1 Ms- Trotter.' 2 -Tqh. l,.perhet. Siinid I.,op" 

unade" 2 -tube Battery. 'Doerler anhe Rm- 
.,- ''llonr1.' 2 -tube A C.. Dnerle" 3.tuhe A r'. IteeI. 

n 1 t:rirper." Duo R.F. 4 -Auk. Retainer. The ,Percent 
Tame,l Coil Receiver. 'lobe-firdler 7.. The 2.1nbe -2 Tbes Equal f. Ilan -Band '- Tube Pm- 

": ,nWyfeth All -Way 6. Denton gentler, 3. 2.Tub. 
'o ence. ive- Owillod,ner will be lo,md her.. with 1,11 

o,e- 
. In many cams. we have .Iw inehvled pictere 

o,,p for how who ,. rah to toll. the .enter 
y ,olio hook -up. but wish to hamarn'ilar wiringliner.:,,. 

e This I. yen, handy volume. e.pecialin Ion th e. "Inn.' 
who I. h to Ault, she bat eels in Ma Mort ."it . ,r It.o, 
one tuba up to ten tithe.. 

100 Illustrations, 72 Pages, 50c Stiff, flexible covers 

SHORTWAVE 
110 K-UPS 

waare 
IaII 

HOW TO BECOME AN AMATEUR 
RADIO OPERATOR 
"I: r Alt r.,u F ELM t, w. ti hoo4 he., 

Me a b.hl'I I. 
...As he 

I. o ate ll('.A.nlee Ile nlhe'I 
ov1 toIÌP((Y112 . 

l 
er.1'A¡i 

lemma. [ 110, , Ennn ,rnl. aIU'lCe"\`etera., ,1.,. 
I_.e "'Aee at , 

If 
ATFL'R ,kergn l'°,dne°.°rc t,,.'r.i;°"rl,,.°t.trbô; if must 

'Partial List of Contente 

n 

J rly 
L S.Go, <nsg 

IYIr'I s 11 I I rem. Y 
toted t .I red,. 'line v he 

NNN n¡h.r ,f the ream l:r ollrie`rynoMJe 

ADÓrOPERATOR1 

wRORt 
WAVE 

50c150 illustrations, 
T2 Pages, rtif f, 
flexible covers 

ne.l to imlicvte the rati,.,,. pnr ,.f radio circuite. 4eneral 
theory m riiu,larly . 

1an 
tlie. 

to the bemm ner. 

wtl,e r . briefly g 
,°P 

hen 
T 

lee t'e unat m inlla. , of 
..... e. 

oohs. ,ary ,..ed in 
'"Ïn 

ara eaplai ed 
lake rircuirs are anal yred e.(ripti,n.oI m,drn 

¡,.o. 
tr.n being used with t u iu You 

t,IJ ho 
t 

,,ih d, Á,er' iiIi ̀er 
with 

° 
eir i.h,e : ot bt e ray equipment th y b used 

` 

l meal.... 
'iìrs. 

the, 
batterlr 

Iletl,¡ ha 
t 

mph. Ìf1i'n':" Ap.ndla 
i h t, Ins 1hin-nao.., iogei ronv.rnlon 

TEN MOST POPULAR SHORT-WAVE 
RECEIVERS 

-HOW TO MAKE AND WORK THEM 
IIE e of h..'I a VC4. thT 

d t eá..ä °int the'new 
L 
°du,`n.. Eer6 receiver 

and 

d with complete lav 
'le. ante of the ,pieta. hookup d all. ,gr 

Everything from then vilest n e-t ,.- 
' e'S.tub. T. It. F. r eve presented. Complete lie. 

efel raker wh' ,.let You 
Mown how operate the receiver toil. maximum aa,ciency. 

CONTENTS 
The Dnerle 2 -Tub. Receiver That Reach.. the 12.500 

Mole Mark. by Walter C. D,.erle. 
Pentode 

Ì-W 
Receiver having 

ot iiITnocl It ÁÌ Fre 
w. 

4 . ,r Clifford E. D ec : 
two 

W. Seam 
My In Lo.-W Receiver. by 1.d G. Insane. 
Ile linnewe; 2 -Tube 12.000 Mile DX Receiver. by A. A. 
,.ewe'. ;r. 

Ruda hurt -Wave Receiver ' your 'Heist Case.' by 
11 

the Denton 1 -Tube IAI1.Wnc. itreaver. by Clifford E. 
HOW TO MAKE AND 

Denton. 
The Denton StandrBn." by Clifford E. Denton. 
The "Stan) -Br" t.lertafiea. 
A COAT -POCKET hurt -Wav Receiver. by Hum 

k and Clifford E. Demon. 
'l'The S`W ,'E'. ides .1. by II . 1 I: 

I. .I,lrtin Idea of A CIO ,'. t I ll f'It, I , 

I.,. 

1e 

Martin. 
75lllustrations, 40 
Stiff, flexible covers 

Most ° utAR 
SHORT WAVE 

RECEIVERS 

Pages, 25c 

WonK TRIM 

WWI 

n-.a-r.-a 

"1, 

SHORT WAVE CRAFT, 99 -101 Hudson Street, New York, N. Y. SW- 10 -31. 

Gentlemen: I enclose herewith my remittance for the amount of i for which you are to seed 
me. postpaid. the (woks checked below. 

( ) How to Get Beet Short -Wave Recep- i I How to Become n Amateur Radio 
don 50c each Operator.. 

. 
50c each 

I Ten Moat Popular Short -Wave Re- 
( ) 101 Short -Wave Hook -ups 50e each ceivere. How to Make and Work 

Them . 25c each 
How to Build end Operate Short -Wave ( 1 The Short Wave Beginner's Book 

Receiver 50c each 25c each ( ) 

Name 
Addam . 
('ity Stat` 

(Seed remittance is form of cheek or money order. if letter contains rash or mimed U. B. Potage 
Stampe, register it./ 

Please mention SHORT WAVE CRAFT when writing advertisers 

J 

OVERSEAS 
READERS! 

Thew books <an be obtained fr,',, 
the following houses; 
GREAT BRITAIN 

G ore inee's 
9a. Green Street. Leleester 

Square 
London. Endland 

FRANCE 
Editions Radio 
42 Rue Jacob 
Paris 

AUSTRALIA 
McGill'. 
133 -les. 21i Ellrsbeith Bt. 
Melbourne. C. I 
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-POWERTONE- 
"Test Equipment with Accuracy" 

Model 320 
Universal Volt - 

Ohm-Milliammeter 
CI A Portable test unit 
l that will more than 

fulfill the require- 
- ments for a com- 

p yi l e t e up- to -the- 
-0 minute instrument. 

Measures resist- 
' ance accurately up 

to 2 megohms. 
Reads AC or DC 

milliamperes 0 to 1000. AC or DC voltage 
readings up to 1000 may be accurately 
taken. Large 4" moving coil meter is 
clearly and accurately calibrated to deter- 
mine tests easily. Weighs only 5 lbs. 
Measures I 0 "xli i_ "x5'á ". Attractive leath- 
erette covered case. yd Q.50 
Price complete with test leads $10 

Model 801 -Pocket Volt- Ohmmeter 
:\ seipithe, r mpart and ac- 
curate volt- olunmrter that will 
be the husks( instrument 111 

your "lab." or out on jobs. 
DI' voltage readings -.0 -5 -50- 
'00 and WOO. Itrsistanee read- 
ings tutor 'r tu 500 and '2011 1. 

51111.0110 ohms. Will 
from 0 to 1 tila. Low e 
ante range direct rt 
\jeter lias 101/0 alun p, r t 

sensitivity. Battery a Stil 

contained. Panel Is clearly 
lettered. Cmulwnsatir i r- 
Oiled for Per 

u 

t'. adju >' 
Complete with 15.51 I 

Measures only 5 ",.:'," 
Your price Complet.. 
battery 

_ 

55.75 

JOBBERS WRITE IN FOR PROPOSITION 

POWERTONE ELECTRIC CORP. 
179 Greenwich Street New York City 

TRY -MO RADIO CO., Inc. 
85 Cortlandt St. New York City 

SHORT WAVE CRAFT for OCTOBER, 1 9 3 6 

Westinghouse 
Power Generator 

Honora' Wren for u. S. signal corps 

200 Wittl 110 V. AC 

A. C. ELECTRICAL POWER 
I:. Windmill, from atallahle Waterpower. from your 
Automobile. from your Motorcycle, from your Bicycle. Foot - 
pedals er Handerank; operates A.C. Radio Sets in D.C. 
districts. also A C. Radio sets from :12 V. 1/.1', farm 
light systems; us two generators In series to gel 200 V. 
A.(.. Used as A.1'. Dynamo. lights tell 20 Watt 110 
VI lamps: Su Shoal, Wave Transmitter supplying 110 Volts 
n t 1, 1 rating -Hain- Sets: Slum' t aerator; Public 
, tenls. Cunip IlghliuR: et. tr. 

There Are Over 25 Applications 
SPECIFICATIONS: 

SOUSING \lumina, é ln.). 
SHAFT tit In. n. the 

PUT- it I lIt1 t,,,l i. Afcd o't 
STATORS pairs qwo North and two Soon iOTOR -12 
toot, oe. Built -in com mutator. It 1 .- in i .II. ,.al: 

I tu t v H.P. needed to run Genre:it.... 
BLUE -PRINT 22 x 28 in. and Four -Page 

8'6 x 12 in. Applications and INSTRUCTION SHEETS 
FREE with Generator. 

Generator, as described. including four re- 90 plaremrnt carbon brushes. Blue -print and .7 
instructions 

Send $2.00 deposit balance 1'.0.1). 
Shipping weight 18 Iba. 

(Replacement carbon brushes bought separate $1.50 per 
net of four. Set of inst nier Ions bought separate 11.00.1 

3IONEY- IIA('K GIAIIANTEE 

WELLWORTH TRADING COMPANY 
560 West Washinttan Blvd., Dept. SWC-1036, Chicago, Illinois 

Internationally popular for its 
many scientific and technical 
articles ... . 

L` VERYDAY SCIENCE AND 
1. MECHANICS is the finest 

cltnce also scientific - technical - me- 
' 1° kanlrt - construction ma- 

gazin e in the field. Up- to -the- 
minute with news flashes of 
scientific events. Dozens of 
constructional articles and r many popular experiments. 
Ideas from which you can 
make things to sell. 

Edited by HUGO GERNS- 
Over 150 

BACK 

Illustrations A Host of Interesting Subjects 
Covered 

Woodworking - Photography - Magic - Pa- 
tents and Inventions - Book Reviews - Metal - 
Working - Chemistry - Engineering - Mi- 
croscopy- Electrical Experiments- Household 
Helps - Astronomy - Prize Contests - and 
other subjects. 

1Othe 

L copy 
ton all newsstands, 

EVERYDAY SCIENCE 
AND MECHANICS 
99 -C Hudson St. 
New York, N. Y. 

8 
Months for 

$1.00 

LIVEST MAGAZINE 
Edited by HUGO GERNSBACH 

RADIO -CRAFT la devoted to saB- 
eral Radio in all Its phases. to 
Radio servicing end to the ad- 
vanced set builder and Radio Tech- 
nician. Kinks show simple ways 
out of difficult problems. The lat- 
est radio equipment 1: Illustrated 
and described. 

RADIO -CRAFT Is fully Illustrated 
with photographs. diagrams and 
sketches. Each issue contains over 
150 illustrations. Sample copy -lac. 

RADIO -CRAFT 
99C Hudson Street New York. N. Y. 

Short Wave Scouts 
(Con Iinmil (nun paie J:7a:) 

W3XAL- 17750- Bound Brook. N.Y. 
HAS3 -- 153 7 0- Budapest, Hungary, "Royal Hun- 

garian l'est." 
W2XAD- 15330 -Schenectady, N.Y. 
'l'PA2- 15243 -Paris. Pranee, "Radio Coloniale." 
l'CJ- 15220- Eindhoven, Holland. 
W8XK- 15210 -Pittsburgh, l'a. 
DJB -- 15200 -Zeesen, Germany. 
HVJ- 131.21- Vartican City. 
DJI.- 15110 -Zeesen, Germany. 
DJH -14í G0- Zeesen, Germany. 
TPA3- 11890- Paris. France. "Radin Coloniale." 
WGX K- 111,70- Pittsburgh. l'a. 
W2XE:- 11S30-New York. N.Y. 
21104- 11810- Rome. Italy. 
W'IXAI. -11790 Boston. Mass. 
P111-11730-Eindhoven. Holland. 
('JRX -11 720- Winnipeg. Manitoba. Canada. 
TI'A4 11719 -Paris, France. "Radio ('oloniale." 
HJ4ABA- 11710- Medellin, Columbia, "Ecus de 

la Montaña." 
HBO -11355- Geneva, Switzerland, "Radin Na- 

tions." 
PLP- 11000 -Bandoeng. Java. 
PMN -- 10260 -Bandoeng, Java. 
DJJ (now DEBI- 10042 -Zeesen, Germany. 
EAQ -9860- Madrid, Spain. 
DJI (now DZA)- 96T5 -- Zeesen. Germany. 
2R03- 9635 -Rome Italy. 
HBL- 9595- Geneva, Switzerland. "Radin Na- 

tions." 
W3XAU- 9590 -Philadelphia, Pa. 
HPSJ- 9590- Panama City. "1.a vu. de Pan- 

ama." 
VK3LR -9580- Lyndhurst, Victoria, Australia. 
WIXK -9570- Boston, Mass. 
CT1AA- 9560-Lisbon, Portugal. "Radio Col- 

onial." 
DJA- 9560 -Zeesen, Germany. 
DJN- 9540 -Zeesen, Germany. 
W2XAF- 9530 -Schenectady, N.Y. 
HJU- 9510 -Buenaventura, Colombia. "Le voz 

del Pacifico." 
PRF5 -9501 -Rio de Janeiro. Brazil. 
VK:IME- 9510 -Melbourne. Australia. 
HAT4- 9125 -Budapest, Hungary, "Royal Hun- 

garian Post." 
HCJB -8775- Quito, Ecuador, "La voz ele Los 

Andes." 
CO9JQ -8665- Camaguey. Cuba. 
HItP -7795- Geneva, Switzerland, "Radio Na- 

tions." 
XECR -7380- Mexico City. Mexico. 
H.J IABD- 7282 -Cartagena, Columbia, "Ondas 

de la Heroica." 
TIEP - -- 6700 -San Jose, Costa Rica, "La voz del 

Tropico." 
HC2RL- 6635 -Guayaquil. Ecuador, "Quinta 

Piedad." 
PRADO -6618- Riobamba, Ecuador, "El Prado." 
TIRCC -6550 -San Jose, Costa Rica, "Radio- 

emisora Catolica Costarricence." 
YV6RV -6520- Valencia, Venezuela, "La vela de 

Carabobo." 
1114D- 6482 -Trujillo City, Dom. Rep.. "La voz 

de Quisqueya." 
HJ4ABC-6451-lbaque. Colombia. "Eros Del 

Cnmbeima." 
HJ1ABB- G447- Barranquilla, Colombia. "La 

voz de Barranquilla." 
TIPG- 6410 -San Jose, Costa Rica, "La viz de 

La Victor." 
YV4RC -6375- Caracas, Venezuela, Eros Del 

Avila." 
HIZ- 6315 -Trujillo City, Dom. Rep. 
YV12RM -6300- Maracay, Venezuela, "Emisora 

24 De Julio." 
HI1A- 6185 -Santiago De Los Caballeros, D.R. 

"La voz Del Vaque." 
HI5N -6150- Santiago, Dominican Republic. 
CJRO -6150- Winnipeg, Manitoba, Canada. 
YV3RC -6150- Caracas. Venezuela. 
WNXK -6140- Pittsburgh. Pa. 
COCD -6130- Havana, Cuba, "La visa Del Aire, 

S.A." 
W2XE --6120 -New York. N.Y. 
HJIABE- 6115- Cartagena, Colombia, "La voz 

de Los Lala,ratorius Fuentes." 
VE9HX -6110- Halifax. Nova Scotia, Canada. 
HI3C- 6105 -La Romana, Rep. Dom., "La voz 

de La Feria." 
W3XAL -6100 -Bound Brook, N.J. 
W9X F -G 100- Chiaago. Ill. 
2R01 -60s5 -Rome, Italy. 
W3XAU -6060- Philadelphia Pa. 
WSXAL- G080- ('ineinaati, Ohio. 
11J1ABG- 6042- Barranquilla, Colombia, 'Emi- 

sures Atlantici." 
WIXAL- 6040 -Boston, Mass. 
W4XII -604- Miami, Florida. 
HP5B- 6030- 1'aanama City, "Miramar." 
DJC- 6020 -Zeesen, Germany. 
XERT -6000- Mexico City. Mexico. 
RV59- 6000- Moscow, Russia. HIX- 5980- Trujillo City, Dom. Rep. 
TG2X- 5940- Guatemahe City, "Lae voz de La 

Pulida Nac." 
HCK- 5855- Quito, Ecuador. 
H11J -5855 -San Pedro ele Muroris, Dominican 

Republic. 
YV6RMO- 5850- Maraessibo, Vent zuelaa, "Erns 

Del Car'be." 
YV2RC -5500- Caracas, Venezuela, "Broadcast- 

ing Caracas." 
(Continued on page 381) 

Sel/4 
RADIO 

VALUES 
4-Tube AC -DC Set 

Buy at factory 
¡ 

t 
good 

radio on 
Lowest 

on lle market. l's4 
latest type lulus. 

diaK tetir speaker, aeroplane l, fulil.o, 
antenna 

rob- 
met bev- 
eled 

i , AstonishlrgVO 

Works 
-3 ` 1 

oallty. Uses 1. i, 
YÑ' eOlq 6 m 

tom rm -o d- volt circuit. Covers the t rsn n- 
, t A real a personal 

Can carried anywhere. 
5 -Tube A.C.-D.C. Dynamic Speaker 

Short- Waves -Aeroplane Dial 
5 latest t 
o- dynamic 
speaker, illunl- 

diai. built'il 
beam. í.ñá aiwo -tone 

cabinet. Two models. v 
Broadcast Model 1$8.95,,. and 

Model 
15`1. 

extra. Works on n 
I IÌívolt line -AC or DC. 

Order directly from thi Ad.^ 
.end certified heck r m order. 201} deposit 
required for C.O.D. fers. WRITE TODAY FOR FREE 

CIRCULAR -large select ton of latest 

PARAMOUNT TRADING CO., 
80 EIGHTH AVE. NEWYORK CITY. 

OXFORD 
NEW SPEAKERS 

, .. , w',thh"C 
hangea ble Fields' and Universal Trans. 

ntl y9 in o5 aeakce Reoiacemrcnts'e Askm your Jobber 
economy 

today for Bulletin 3615. 
OXFORD- TARTAK RADIO CORP. 
917 W. VAN BUREN ST., CHICAGO, U.S.A. 

Manufacturers of 

VITREOUS TRANSMITTING GRID LEAKS 

VOLUME CONTROLS POWER RHEOSTATS 

Write for Complete Free Catalog 
ELECTRAD, Inc. 

175 Vorick Street, New York 

Please mention SHORT WAVE CRAFT when writing advertisers 
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' 
/A 11.\.\llt;,,;.:; 

Yes! The globe revolves! 
NEVER in the six years that SHORT WAVE CRAFT has been published, have the found anything 

that is as useful and ornamental as the WORLD -GLOBE LAMP we now offer free to our readers. 

This beautiful WORLD -GLOBE LAMP measures 171/2" high. The attractively colored shade. 

with nautical and map designs, is 8" in height and 16" in diameter. It is made of fine quality parch- 

ment, highly glazed, to assure long life. A slightly damp cloth quickly removes dust from the shade. 

The 61/4" globe, printed in many colors, has a full meridian, 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 hour scale found at the north pole. 

This permits determining the correct time in any part of the world. 

The metal parts are finished in antique bronze. A piece of heavy green felt is glued under the base, 

therefore it may be placed anywhere, 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 to 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 ¡be world today. In addi- 

tion, we will send you absolutely FREE one of these handsome WORLD -GLOBE LAMPS. Old sub- 

scribers may renew their subscription now for another year following expiration of their present one and 

still receive this WORLD -GLOBE LAMP. 

Only a limited number of WORLD -GLOBE LAMPS are available. Take advantage of this offer without 

delay in order to insure receiving your free gift. RUSH THE COUPON TODAY. 

WHAT THEY SAY ABOUT THE WORLD -GLOBE LAMP! 

Very Well Pleased 
Gentlemen: 

I am very well pleased 
with 

nta nay handsome 
rci 

°ndic novel 
pre- 

sents 
eTwhen is 

ocated tnearr p all -wave radio t. When an 
lighted at night. It sheds a 

ft glow, and the 
parchment shade shows p 
most attractively. Unques- 
tlnnably, the combination of 

CM 
lamp and SHORT WAVE 

RAFT for 92.60 le al 
boffin. 

William E. Sloan. Jr.. 
67 Exchange Street. 
Rochester, New York. 

Unique, Beautiful and 
Useful 

Gentlemen: 
The Globe -Lamp arrived 

today. also the magasIne. 
Congratulations onpre- 
n l.ubeautiful d. above all. pe- 
walle 

banda. I alreadys have 

to 
large globemall t I expect 

frequently andd "with more 
equal Satisfaction. It goes 
tine with }new Hammer - 

T. H. Warnock, 

MerElm en. Street. 

Wouldn't Take $15.00 
For It 

Gentlemen: 
I received the globe -lamo 

and I am very much pleased 
with It. I thon Itg¢000drr de I 
fro lt. I aldn't takee 

$15.00 for It. The lamp 
top f 

ethe 
radto d la 

hear the [ IM's [O motions. 
Warren G. Ryder. 
Barnstable Radio Shop. 

How to Order Your WORLD -GLOBE LAMP 
Hin.oly 011 in the coupon at the left and null together with cheek or money order. Register letter If rah or Coln 

tent. To 
ale located: 

cover 
Ea t of the 

shipping theme 
add 5 cents; 

add 
Mississippi and ands the West Coast a,hl 

indicated. 
0 

you 

Couhtrlec add $1.30. Any errs.. remittance will be refunded. 

SS HUDSON STREET 
SHORT WAVE CRAFT 

NEW YORK, N. Y. 

Long Needed Article 
Gentlemen: 

Regarding your wonderful 
GLOBE -LAMP. pease accept my 
sincere compliments for a long 
needed arti le and trust you'll be 

y 

mned with orders. 
(Signed)] 

04 Sagameore 
Herman. 

Oh:o. 

All Admired It 
Gentlemen: 

I am perfectly satisfied with your 
GLOBE -LAMP. It Is just what 
you have said about it in every 
way. All my family and friends 
have admired it. It arrived in per. 
feet condition. Many thanks and 
the best of good luck to you and 
your SHORT WAVE CRAFT. 

(Signed) William Owens. 
30 North Fifth Street. 

Bangor. Penna. 

MAIL COUPON 
TODAY! 

I SHORT WAVE CRAFT SWC1036 
9.1 Hudson Street. New York. N. Y. 

I Gentlemen: Enclosed you will find my remittance 

I of $ "_.50 (plus Cents slipping charges) for 

1 hlrh enter my subscription for SHORT WAVE 
ICRAFT for onto year (12 beueal. 'This amount - 

titles me to W'ORI.D- C1.OBE LAMP free. See 
1 Chart next to coupon for shlpging chargea on 
I WORLD -GLOBE LAMP. 

i I 1 Enclosed find my remittance of $2.50. please 
send me the WORLD -GLOBE LAMP by ea- 

t ores.. collect. 

I Name 

Address 

City State 
Sold remittance In form of check or money order-- 
register letter If it conirlo, cash. mapa, or cur- 
reuey. 

Please mention SHORT RAVE CRAFT when writing advertisers 

--- 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for OCTOBER, 1 9 3 6 

Short Wave Scouts 
Colti ruled frunl page .t19,1 

YV10RSC- 5î2O -San Cristobal, Venezuela, "La 
var. Del Tarhira." 

TC5 -5713- Guatemala City. " Radiotransmisora 
de la Casa Presidencial." 

(As this "log- was made some time ago, the 
frequencies will be found different than those 
now assigned. --Ed.) 

The New Hammarlund 
"Super- Pro" -Part IV 

(Continued from page 345) 
Singe.', the plant supervisor of W.O.R., 
who supervised the test, reported the fol- 
lowing: "We are using three doublet an- 
tennas. 50 feet high and exposed to an 
R.F. field from W.O.R. transmitter of 

an 

or more volts of R.F. We are able to tune 
in all broadcasting stations between SUO 

and 1600 kc. with no inter -channel inter- 
ference. On shorter waves we experience 
pre -selection enough to pick up all foreign 
and local stations with 5 to 111 kc. separa- 
tion from our harmonics. We followed the 
Qucra il/rsry from its dock in England to 
New York. It is the only receiver of the 
many tested that performs so well in our 
immediate transmitter field." 

5 Meter Club of N.J. Meets 
"On the Air" 

Ry Frank I.ester, R'2AMJ 
DURING the past two or three years 
56 megacycle activity has been increas- 

ing in leaps and bounds, until at the present 
time in quite a few large metropolitan areas 
the 5 meter band is one of the most popu- 
lar. In New York City and New Jersey 
the writer feels perfectly safe in saying 
that the 5 meter band is the most popular, 
with much activity and two or three new 
stations being heard every night. This ac- 
tivity has resulted in considerable advance- 
ment of 5 meter communication brought 
about by the continual and consistent im- 
provement of 5 meter transmitters and 
receivers. 

In the short space of one year the range 
of 5 meter communication has been doubled. 
Only a year ago a 50 mile QSO was con- 
sidered big DX and one was considered 
fortunate if he made over five contacts dur- 
ing an entire evening. At the present time 
50 and 75 mile QSO's are nightly occur - 
rences with exceptionally good signal at 
both ends. 

During the past summer and continuing 
up to the present tinte at almost regular 
weekly intervals. it has been possible for 
stations in Metropolitan New Yerk and 
Northern New Jersey to work stations in 
Philadelphia and the surrounding towns, 
as well as other stations in Connecticut. 
Massachusetts and Northern New York. It 
is now possible, 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 few nights without working 
the same station twice. 

Early in the Spring of this year, when 
the majority of pioneer 5 meter stations 
began complaining among themselves re- 
garding the many unlicensed stations and 
new stations with exceptionally poor sig- 
nals, an idea was born in the mind of 
W2C \'F, Mr. Ralph Hasslinger, of Wycoff. 
New Jersey. Shortly thereafter the intertet 
and curiosity of many of the amateurs 
operating on the 5 meter band was aroused 
by a series of QST's sent out by W2(' \'F an- 
nouncing a meeting to be held for the pur- 
pose of organizing a Five Meter Radio As- 
sociation, with meetings to be held over 
the air! On Sunday afternoon, April 7th. 
1935. thirty 5 meter operators from all 
over Northern New Jersey gathered at the 
home of W2JT. Earle Lucas, of Midland 
Park. New Jersey. The various problems 
that were at hand were discussed, which 
briefly were as follows: 

The number of stations on the band 
rapidly increasing. increasing. Conditions were bad.:. 
might be expected on a band only recce.+' 
developed. 
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CLASSIFIED 
Advertisements are inserted at 5c per word to strictly amateurs, or 10c a word to manufacturers 
or dealers. Each word in a name and address is counted. lash should accompany all orders. Copy 

for the November issue should reach us not later than September 5. 

GENERATORS 
'r l'RN SCRAP INTO SIt1N I: V, 

A ul opm, er slums you how easily and 
m.luir ;Ily auto generators can be 
ael into A.C. or 11,r, generators nd It..'. minors, 2 to 1000 y II =' ( r 

sound radio. poser. light. or ending. 
NO pre, huts experience neeeSSary'-l'unl- 
Ide1c Inri,ni :0iun all In u hwk. nigh 
riloplr tnst riletimte end lilt -t rat lmns, 
I :ntornd by thousands. Only sLnn 
pus. r i, ti. Alit'gwn i-r. lite., dl i'x So. 
Ile >nr .\,'m.. l'htcago, 

"HAM" OFFERS AND WANTS 
SELL yl.\STEItl'IEO F: \Iryli.itlnl 

si lier et -tour hniO, nit ludl ug sperl.d 
.\ot,mna. Also three stage pose, ate 
olis' tao two lift!, push till out Pttl. tir ;ties. (Benn Watt._I bahut,'. Kan_. 
SICII111tl.Its flats 'N1'l'EIt 

i:N" 5 r, sprrial frier: also ít311: and 
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5.000. 25,000. 50.000. 
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Ialely 20 oint Sold complete With 
knob and pointer. ogle hole mounting. 9 solid 
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12 ,is BOReetlóar tube leztra a4e. S,iPlOnß 
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The quality of modulation was very poor 
in many cases, 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 controlled by the 
saine 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 
next door, which could have been carried 
on in person and eliminate this unnecessary 
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, 
being way ahead of us, presented the gath- 
ering with a constitution, which, after sev- 
eral changes, was finally adopted 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, eacji 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 tinte. 

In view of the many new requests for 
membership, and also due to the latest ad- 
dition of New York (as the seventh sec- 
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 2'z meter 
activity. 2'fe meter stations will call tests 
for CQ beginning at 8:30 P.M. and for the 
benefit of those who do not have 2!. meter 
transmitters but have receivers, stand -by 
periods will he made on the 5 meter band, 
allowing QSO's between 21/2 meter trans- 
mitters and 5 meter transmitters. 

Wholesale Radio Service Co., Inc 321 
Winn, J. H., Mfg. Co 358 
Woman's Digest 375 

X 
X. L. Radio Laboratories 372 

(While every precaution is taken to insure 
accuracy. we cannot guarantee against the pos- sibility of an occasional change or omission in 
the preparation of this index.) 
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U. Se NAVY 
AIRPLANE -TYPE 

Microphone ana Receiver 
TAPNSMiTT`R.rin 

aRtASTerATr 

41Two CIRCu, 
JACK 

2s FT tavr 
vSU,ATED 

BLE 

THIS Microphone and telephone headset outfit 
was built especially for the U. S. Navy Avia- 

tion Corps for Plane -to-Plane and Plane -to- 
Ground communication. 

The Holtxer -Cabot Electric Company construct- 
ed the outfit to Government specifications and 
under rigid Navy Department supervision. 

The outfit consists of a low- impedance carbon 
microphone (transmitter), securely fastened to 
a metal breastplate, and a set of heavy -duty. low 
impedance earphones. A specially constructed 
switch on the back of the breastplate controls 
the microphone circuit. The earphones are 
U.S.N. Utah type, attached to adjustable head- 
band. Twenty -eight feet of very heavy weather 
and waterproof conductor cable, terminating in 
a special brass plug, is furnished with this corn - 
plete outfit. Current of not more than 10 volts 
should he used. A storage battery is the most 
satisfactory current supply. Talk in a natural 
tone of voice. when using the outfit. with the 
lips close to the mouthpiece. Shouting and loud 
talking should be avoided. 

We understand that the U.S. Government paid more than 840.00 for each of these outfits. We 
have bought the whole lot at a low price and are 
offering them, as long as the supply lasts. at 
84.96 each, complete as shown in illustration. 
The shipping weight is 9 lbs. 

Merchandise in original packages - 
Never used -Money -back Guarantee. 

All Shipments will he forwarded by Express 
Collect if not sufficient postage included. 

WELLWORTH TRADING CO. 
560 W. Washington Blvd., Dept. SW -1036, Chicago, Ill. 

PATENTS- TRADE MARKS 
Ail Inventions omitted held eonfidenttai and given 

permed attention by members of the gem. 
Portia "Evidence of Conception" and 

instructions 
"Rem to Establish Your Rights" -Free 

LANCASTER, ALLWINE & ROMMEL 
PATENT LAW OFFICES 

475 Bowen Bldg. Washington, D. C. 

American Microphone Co., Inc. 
CRYSTAL, ELECTROSTATIC 
CARBON, AND CONDENSER 

Microphones, Stands, and Accessories 
New catalogue available upon request. 

1915 South Western Ave., Los Angeles, Calif. 

RAD IO 

biggest 
opportunities 

still ahead 
At.vosT in a decado radio has become a giant Industry. 
The opportunities created wilt be enjoyed by trained men. 
The International Correspondence Schools Radio Course, 
prepared by leading authorities and constantly revised. Will 
make you a trained man! A fascinating book -free. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 2582 -C. Scranton, Penna. 
Send me -frce- information on subject checked: 

Radio QQ Radio Service Man 
Radio Operator Electrical Engineer 

Name 

widre.. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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you are specifying 
a PILOT all -wave radio 
W HEN 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 I 

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 different 
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 corn - 
munities of South America which 
have grown up in sections surrounded 
by mountains two and three miles 
high; and of Shanghai, Borneo, Born - 
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 familiar 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. 

ONE AIM -SUPERIOR PER- 
FORMANCE: In 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 
th . olicy, 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: "I want the finest all -wave 
radio 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 before. 

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: 

la ot 
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 

IRAitl.r. Int,lc, CO.. PRINTERS 
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THERE IS SOMETHING NEW IN RADIO! 

Announcing: 

NATIONAL NC -100 
12 TUBE SUPERHETERODYNE 

The NC -I00 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 fifteen HF coils is shielded in heavy 
cast aluminum, each is of high -Q 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. 

HIGH PERFORMANCE 
The precise and efficient Movable Coil Tuning 

Unit is just one of many details that make the 
NC -100 so outstanding. Every tube in the NC- 
100 -and there are twelve 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 undistorted audio output is ten watts. A separate tube is employed to provide amplified and delayed AVC ac- tion. and a separate heat oscillator is included for CW reception. A built -in power supply provides all voltages required, including the speaker field. 

But equal in importance to the circuit and tube layout is the long list of small details that make the NC -100 the superlative receiver that it is. 

There is no substitute for quality. The heavy cast aluminum coil shield, the thorough use of low -loss insulation, the high -Q coils, and the air dielectric padding condensers, as well as a host of smaller details rang - ing from silver plated contacts to the non- microphonic speaker cabinet, all contribute to high intelligibility on weak signals. 

OPERATING CONVENIENCE 
Particular attention has been paid to the convenience of the operator in the NC -100. Swift control of every function of the receiver is at your fingertips. The Movable Coil Tuning Unit permits instant selection of any one of five coil ranges, ranging from 540 KC to 30 MC. Matching the accuracy of this precision unit is the Micrometer Dial, direct reading to one part in five hundred. and having an effective scale length of twelve feet. The tuning of the NC -100 is as smooth as its logging is precise. 

A 6E5 rube acts as an indicator both when tuning and when using the RF Gain Control for signal strength measurement. Panel switches permit optional use of automatic volume control and of the CW oscillator. and provide for cutting the plate voltage during periods of transmission. In addition to RE Gain. an Audio Gain Control and a Tone Control are included. These to- gether with the (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. 

MOVABLE -COIL TUNING UNIT 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 yet. drop in at your 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. 

NATIONAL CO., INC. 1 MALDEN, MASS., U.S.A. 

www.americanradiohistory.com

www.americanradiohistory.com


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
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directed 
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o / I of Wstry than an/ ..ther 

man In Amcrira. 

Broadcasting Stations 
tioiHemanagers. siota. s n 

Pay up 
d maintenance men for fascinating 

an 

to $5,000 ayear. 

Set Servicing 
Sparr time set servicing pa's ninny $5. $10. $15 
ovek extra oldie learning. Full time servicing pays 

much as $30. *50. $75 a week. 

Loud Speaker Systems 
Building, Installing. servicing and operating puh 
lie address systems Is another growing field for lern 
well trained in Radio. 

LESSON on Radio 

Servicing Tips -FREE 

oeo áfeu a 064m itee 

to show how I train you 

at home in spare time 

in gaik for 

I'll prove that my Training gives practical, money- 
making Mho-illation, that It is easy to understand - 
that it is Just what you need to master Radio. M1y 

sample lesson text, "Radio Receiver Troubles - 
their Cause and Remedy" co era a long list of 
Radio receiver troubles in A. I'., D.C.. battery. 
tint erssl. a to. T. R. F., super -heterodyne, ap- 

and other pies of sets. And cross reference 
v 

tin- 
ware. 

ives you the probable cause and a quirk 
way to locate and remedy these set troubles. A 
special seetlnn Is devoted to receiver check -up. 
alignment. balancing. neutralizing and testing Get 
this lesson Free. No obligation. 

MAIL 

COUPON 

NOW 

Do you wont to make more manes'? I'm so stir,- that 
1 eau Irvin you at in ttttt in your spore time for a good 
Itaolio .lob flint I'll sema you ,: I,-ssem ,a,siliitely 
FBIai. Examine II. read it. six. for yourself how 
practical it is tu learn Rodin at home. how ens) It is 
to understand- -even If you've never had technical 
xloriemce tir trninilig 

Many Radio Experts Make 
$30, $50, S75 a Week 

Itadlo broadcasting stations eiq:iy engineers. opera- 
tors. station managers : nd pay np to $5,0110 a year. 
Spar, time Radio set servicing pays as nmcii as $200 
to $5(11 a yea,- -full tien job, with Radio jobla'l's. 
manufacturers :mil dealers pay as b a s $30, .$50. 

u $75 week. %laity Radio Experts own and operate 
Their own full Ono- or part tune (hullo sales and 
service Lnsinesses. Itadlu nlanufaenlrrs and Jobber, 
employ testers. inspectors, foremen. engineers, sers 
ir.'mil, paying up tu $40011 t yeiir. Aut till,. 
police, aviation- co rninl Radio. and loud speaker 

stenis ore newer Ilelds offering goal nimrttdti 
now and for the future, Tile vis' promises to Isu u 

many Racal Jobs soon. Men 110IVe 'rained are huldhag 
good job, in these br0ohes of It:,d. ILsod their 
statements in lily 64-Page Ronk. MI. opuu. 

There's a Real Future in Radio 
for Well Trained Men 

Itul[o aureately give, jobs to more 11,:. h 11,I10O people. 
In 1635 over $300.000,000 worth of sets. tubes and 
ports 
Over 1` 1100. 0110$ Hilton Radios were sold /iIn t ItIRS.l _'3%! 
more than hv1034 ! 22.000.000 homes are today 

sets 
equipped with h Radio, 

slate 
and 

d la r, replaced with newer 
models. SI[Il tuns tsotre need servicing, new tubes. 
repni rs. etc. Rromlensting stations pay their ell, 
ployees 1rxelnsI ve of artists) unto- than $2 3Á00.0011 

: rear', And Itralb, Is o new industry, still growing 
fast! A few hundred $311. $511, $75.:rweek Jots 
have grown to thousands in less than 20 years. 

Many Make S5, $10, $15 a Week Extra 
in Spare Time While Learning 

Practically .ver)' neighborhood msds a Wool spar, 
elm servi.quan. 'l'ho dap' you enroll I start sending 
you Exert )luny .lob Shirts. They show you how 
to do Itodlo repair Jots that you can cash in on 

quickly. Throughout your training 1 send you plats, 
and ideas that have made goal spare time money- 
from $2110 to $500 a year -for hundreds of fellows. 
?ly training is famous us "the Course that pays for 
Its1L" 
I Send You Special Radio Equipment 

to Give You Practical Experience 
MI:: :'our.e is not all buck [raining. I send you soe 
vial Radio equipment and skioll yon how to cuuducl 

experiments and build circnits which li- 
1,strnt Important principles used in 

I o:lirn Radio receivers. brondcnst sta- 
tions and Mad speaker Instnllatinns. 1 

show you how to build testing nppa 
rtes per use in spare tame service work 
from this mini; nt. You work out 

with your hands many of the things 
you rend in the lesson looks. %Iy Free 
Rook tills you moot this 50 -50 method 
of training -how it makes horniug 
home Interesting. fascinating. practical. 

Mail Coulon. 

Save Money -Learn at Home 

Money Back Agreement 

Protects You 
I nm so sure that I t rain you nt 

Ilnlale slletts*'(1111)' HMI I 
e Ill writ 

i g to refund every lmq you pay flu' 
if you nn. not satisfied with my Lessons 
anti Instruction Service when you finish 
my Course. I'll send you a cop: of this 

Get My Lesson and 64 -Page Book Free 

Mail Coupon 

In addition 0 : 
. Dill send you 

my 64-Page B. 'i. I;, a ,teal- its Radio." 
Moth are free to any fellow over 16 years old 
Si)' book dscribes Radio's spare time and full 
time opportunities and those coming in Tel' 
vision: describes my Training in Radio and 
Television; show's put actual letters from 
lawn I have trained. telling what they are 
doing and earning. Find out what Radio 
offers YOU! MAIL THE COUPON In an 

t,.Iape. or paste It on a penny pest card 
\n\\" 

J. E. Smith, President 
National Radio Institute, 
Dept. 6KB3 Washington, D. C. 

HERE'S 
PROOF 

$10 Week 
in 

Spare Time 
'May omit 
consisted ted 

of Radio s e t 
servicing. Vilth 
s o m e Public 

Address Systems work-all 
in earn- 
ings 

spare 
ar Radio 

e 
amount to 

about $10 week."-WIL- 
LIAM MEYER. 705 Ridge 
Ituad, Yobart. Ind. 

Earnings 
Tripled 

By N.R.I. 
Training 

"I have been 
d o i n g nicely. 
thanks to N. 

R. 1. Training. My present 
arrings are about three 

Urnes whook at they wuerare be- 
fore I t the Coe. 1 

consider S. R L Training oing 
the finest in the world."- 

e I COSTA, 201 Kent 
Brooklyn. S. Y. 

B 

J. E. SMITH, President 
National Radio Institute. Dept. 6KB3 
Washington. D.C. 
Dear 'ir. Smith: Without obligation send nie free the Sample Lesson 

and sour 61 -Page Rook "Ruch Rewards in Radio." telling about spare 

time and full, time 
e Radio 

opportunities. and how I can train fur them 
at home 

(Please write plainly) 

Name Age 

Address 

City State 
1411 

'If you do not want to cut this Cover- simply write us on a post card 
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