
HUG@ RNBA S 

[2(2.2op 

Combined 
With 

Siffit Wave 
Listener 

World's Smodest 
Short Wave Rot leiver 

See Page 466 

IN U. S. AND 
CANADA 

www.americanradiohistory.com

www.americanradiohistory.com


you'/L lamie &iYed ova MIDWEST'S 

DIALAIIIATI[T ' aszd érclaive ELE[TRIKSAVER 
Your radio enjoyment is doubled with Dial -A- 
Matie Tuning, the amazing new Midwest 
feature that makes this radio practically tune 
itself. Now, even a child can bring in ten perfectly 
tuned programs in ten seconds! It's a big thrill to 
whirl the dial . and then hear the station you 
want . . come in instantly, automatically, perfectly. 
Zip- zip -zip ... the programs roll in perfectly tuned . 

as fast as you can press buttons! This new Midwest 
feature will perform new miracles of radio for you. 

Clew 1931 
AIR- TESTED 
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30 Days FREE Trial ! 
Send for big FREE 40 -page 1937 Midwest 
catalog-before you buy any radio-and see for 
yourself why scores of thousands of radio purchasers have 
saved up to 50% by ordering the Midwest factory - to - you 
way since 1920. Learn why Midwest radios are preferred by 
famous movie stars, orchestra leaders, musicians, sound 
technicians, and discriminating radio purchasers everywhere. 

Once again, Midwest demonstrates its leader- 
ship by offering this amazingly beautiful, 
bigger, better, more powerful, 16 -tube, 
5 -band world -wide radio -a startling 
achievement that makes the whole world 
your radio playground. Out -performs $150 
radios on point - for - point comparison. 
Powerful Triple - Twin Tubes (two tubes 
in one) give 20 -tube results. 
BECOME YOUR OWN 
RADIO DEALER 
Save the jobber's -retailer's 
profits that often amount to 50% 
of ordinary retail prices. Become 
your own radio dealer and buy 
at wholesale prices direct from 
the Midwest factory. Never 
before so much radio for so 
little money! Why pay more? 

This super deluxe Midwest 
radio is so amazingly selective, 
so delicately sensitive, that it 
brings in distant foreign stations 
with full loud speaker volume 
on channels adjacent to 
powerful locals. You'll thrill 

over its marvelous super- rformance 
glorious crystal - clear "concert 

realism" . . and magnificent world- 
wide foreign reception. Scores of marvelous 
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, most fascinating 
world -wide foreign programs. 
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voltages as low as 80 volts. 
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Money -Back 
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PARK YOUR FEET 
AFTER 6 p. m.-CET the 
BLUE RIBBON 
RADIO CATALOG 
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THOSE valuable daylight hours were intended 
for work -NOT to be wasted in shopping 
around for parts, tubes, instruments. Get 

tle "WHOLESALE" habit -a few minutes spent 
m %'ith the Blue Ribbon Catalog in the evening will 
take care of your purchasing! And it's CHEAPER. 
too! It is also easier -for no matter what Hour 
requirrnicnIs, vou'l1 find I hem in the 1937 BLL :E 
R I UI R I BRUN RA1)1(1 ( : VI' UI.111 :. If it's radio -you'll 
find it here! 

ANOTHER WHOLESALE FEATURE 
The most complete research department in the 
1.01111 try is maintained by \VIIttLES.1LE. Each 
%ear we assist THOUSANDS of our Ilant and 
Experimenter friends in the solution of their 
problems. Are you stuck on a tough or unknown 
rir !, t? Let WHOLESALE give you the "low - 
doss u." Are von Irving to build a new "rig "? 
"fell your troubles to WHOLESALE-our "Ham" 
technicians know the answer. No matter what 
Your problem -if it's RADIO -go to WHOLE - 
SALE, 

«ßßT mot SMARM 
TO OE TWR- RIFTY!SE00 
FOR THIS 18RAfy tONNY 
900I.C- 'TW /L1 SAYE YEMOMEY 

'SWIFT 
DELIVERY 

Only "Wholesale Radio Service Co., Inc.," can 
promise TWENTY -FOUR HOUR shipments. This 
is made possible by the modern Teletype Com- 
munication system which connects our complete- 
ly stocked branch warehouses. No matter where 
you are located, this modem communication sys- 
tem and our large, efficient staff combine to get 
your order to you SWIFTLY. Why waste time 
and transportation expense in "going to town "? 
Buy your radio requiremats the EFFICIENT 
W.\V the SWIFT way -the "WHOLESALE" 
way. Twenty -four hour shipments are a "Whole- 
sale" rule! 

O IO THOUSAND BARGAINS 
C 

Within the more than 150 pages of the 
Blue Ribbon Catalog, you will find more 
radio bargains than you ever heard of. 
Bargains in all brands of parts -bar- 
gains in every type of test equipment 
you ever heard of- bargains in P.A. 
equipment - bargains in tubes - bar- 
gains in "Ham" equipment. And RE- 
MEMBER-no product is listed in our 
catalog until it has been subjected to. 
and PASSED the exacting tests pre- 
scribed by our laboratory technicians. 
THAT is your assurance of QUALITY 
parts- 

SEND IN THIS COUPON NOW 

SALE 
CHICAGO. ILL. 
901 W.JACKSON BLVD. 

il;l1l[i SERUI[E [0.11. 
NEW YORK.N.Y. ATLANTA. GA. 
100 SIXTH AVENUE 430W PEACHTREE ST. NW. 

BRONX. N.Y. 
542 E.FOROHAM RO. 

NEWARK. N.J. 
219 CENTRAL AVE. 

Please mention SHORT WAVE CRAFT 

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

Rush FREE "Blue Ribbon" Catalog No. 65 -Iv14 
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Don't be an untrained man. Let nie 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 wo 
cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks. 
Mail coupon for all facts about my school and training methods. 

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 

Mail the Coupon below and I'll tell you ahuut my finance plan 
which has enabled hundreds of others to get Coyne training with 
very little money. On this plan you can get your training first, 
then take 18 months to complete your small monthly tuition 
payments starting 5 months after you begin training. Not a 
home study course. 

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

ELECTRIC REFRIGERATION -AIR 
CONDITIONING -DIESEL ENGINES 

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, PRA( '1'10:11. NV0RI:. 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 

H. C. LEWIS. Pres. RADIO DIVISION Founded 1899 

Coyne Electrical School 
500 S. Paulina St., Dept. 96 -2K, Chicago, Ill. 

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 weeks. If you desire code, this 
requires additional time for which there is no extra charge. 

MANY EARN WHILE LEARNING 
If you need part -time work to help pay 
living expenses while at school, tell us 
your problems and we may be able to 
help you as we have hundreds o1 other 
students. Then, after you graduate, our 
Free Employment Department will give 
you life -time employment service. Every 
Coyne graduate also receives a Life 
Scholarship, with free technical and busi- 
ness service and privilege of review at any 
time without additional tuition charge. 

Mail Coupon Today for All the Facts 
rH. C. LEWIS, President 
Radio Division, Coyne Electrical School 
Soo S. Paulina St., Dept. 96-2K, Chicago, Ill. 
Dear Mr. Lewis: -Send me your Big Free Radio Book, and all 
details of your tuition offer, including additional instruction in 
Electric Refrigeration, Air Conditioning and Diesel Training 
and your "Pay After Graduation" offer. 
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HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR 

CRAFT 

December, 1936 Issue -\"ol. VII, No. 8. 

Short Wave Radio Paging 
An Editorial by Hugo Gernsback 

ALMOST every week, new uses for short waves are in- 
troduced and, as happens frequently, many obvious and 

important services have to wait their turn. 
One of the most striking of these services is police radio, 

which has demonstrated its worth during the past few years 
so thoroughly, that today no fair -sized municipality would 
wish to get along without it. Short waves enable police 
cars to work with lightning -like speed today, and, often, dur- 
ing a burglary or holdup the burglar is surprised in the act 
by the police, tipped off by some onlooker who quickly tele- 
phoned the information to headquarters. 

Another equally important- perhaps, more important - 
use of short -wave radio will soon become commonplace all 
over the land. It is one thing to have a police car sur- 
prise a burglar trying to get away with a few hundred 
dollars, and quite another story when you yourself lie 
propped up in bed while your life is ebbing away in a re- 
lapse. Yet your doctor cannot be reached, because he is 
out on a call and may not be heard from for hours. 

To be sure, in big cities like New York and Chicago there 
is now in use the so- called "Doctors' Telephone Service," 
whereby a doctor can be located quickly, providing he is 
within reach of a telephone. Suppose, however, that the 
doctor is en route somewhere, making a number of calls, and 
the patients have no telephone -what then? Or suppose the 
doctor who, after all, is a human being like the rest of us, is 
taking an outing in the nearby country or, on a Sunday, is 
away on a picnic in the woods -what then? It is well known 
that many patients who need quick attention often die be- 
cause their own physician could not get to them in time. 
Getting another doctor -if he can be had at all -does not 
solve the problem. In many diseases, it is quite possible 
that the doctor who is familiar with the patient is the only 
one capable of giving immediate medical help to the patient. 
There are many cases where only a doctor who knows the 
existing condition of the patient is really competent to treat 
it. Thus, for instance, an obstetrical patient should obvious- 
ly have her own physician. If this patient should, let us 
say, suddenly develop convulsions, the physician knowing 
the background is naturally best able to give the patient in- 
telligent and proper care. 

After certain operations which develop a hemorrhage, the 
doctor who performed the operation is the only one quali- 
fied to treat the patient. He alone can give the proper at- 
tention. Many patients react in an extraordinary manner 
to certain drugs. Thus an ordinary drug, administered in 
the usual dose by a physician not familiar with the patient's 
history, often results in serious illness and even death. 

An item in the New York Times, dated November 11, 1935, 
illustrates this graphically. It describes how a patient's life 
was saved when a radio police car was able to trace and 
overtake a particular doctor while he was traveling in his 
automobile in New York. 

Take another case -and multiply it by about a million a 
year -and you will then have an adequate idea why speed in 
summoning your physician is necessary. 

There a re over a million automobile accidents in this 

country in a year. Let us pick from these an ordinary ex- 
ample. You are traveling in the suburbs in your car when 
some drunken driver crashes into you. In a few minutes 
you are removed, unconscious, to the nearest hospital. Now, 
not all hospitals are well -equipped, nor have they the best 
doctors or surgeons at all times. Suppose the accident oc- 
curs at two o'clock in the morning. It is quite certain that 
the head surgeons will not be in the hospital. You are, 
therefore, turned over to the internes who are just learning 
the profession and do as much for you as they can -which 
isn't, as a rule, very much. In other words, they are still 
in the experimental stage and you become merely another 
one of the experiments, where -with one or more nurses' 
help -they do as well by you as their limited knowledge 
allows. If you regain consciousness and become aware of 
what is going on, you haven't got much chance of doing 
anything about it, nowadays. And, if you should insist 
that your own doctor be called immediately, the chances 
are that he might not be reached. He may himself be out 
on a call, and meanwhile novices are playing with your life. 

The new "Radio Paging Service" will do away with the 
greater percentage of these hazards. Application has been 
made to the Federal Communications Commission to set 
aside a six -kilocycle band in the 30 -50 megacycle short -wave 
region, which will be used entirely for short -wave radio 
paging of doctors. It will be a method of signaling only 
those doctors who are wanted. No message or word of in- 
struction is communicated to a doctor while en route. No 
one will talk to him; no voice will reach him. But, upon re- 
ceiving a pre -set signal in his car, the doctor is then re- 
quired to hasten to the nearest telephone and ask the radio - 
paging service for his message. According to the Doctors' 
Telephone Service of New York City, which is sponsoring 
the idea actively, the receiving device to be carried by the 
doctor can be likened to the combination on a safe. Each 
receiving set has it own combination of numbers and, when 
this code or series of dots and dashes is sent out over the 
air, the radio receiving set of the particular doctor re- 
sponds by setting off a buzzer or lighting a pilot lamp. As 
the pilot lamp and buzzer remain in operation until released 
by the doctor, it means that it is not necessary for him to 
concentrate any attention on his automobile receiver. Thus 
he may have been a half hour making a house call but, upon 
returning to his automobile, will find his signal in operation. 

Such a receiving set has actually been built in the labora- 
tory and successfully tried under actual operating conditions 
in New York City. It is the plan of the Doctors' Telephone 
Service to turn the building of these receivers over to some 
well -known radio manufacturers, who may be interested in 
placing them with doctors on a rental- and -service basis. 

The waveband width need be no more than six kilocycles, 
since the coding requirements are for one or more modulat- 
ing tones, each less than three kilocycles and operating at 
a comparatively low speed. 

It is also possible, with adjacent communities having dif- ferent code combinations, that each signal channel can be duplicated every one hundred miles without any interference. 

The next issue of this magazine u i!! be puibliAbed uudc r Ibc uc¡r name ( 
SHORT WAVE and TELEVISION 

Please note al/nonnrciucn/ nu / a c /67. 7 br inbc r 1. 
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Diagram above shows how you may talk to a New York tugb at by 
"short -wave phone "; also how the captain of one tug may talk to that 

of another. 

Even The Tugboats 
Go Short -Wave! 

Short waves now enable the operator of a fleet of tugs to talk direct 
to the captain of a tug, and in like manner the captain of the vessel 
may call his home office for orders or advice. Furthermore, one 

tug captain may talk to that of another tug. 

PREPARATORY to establishing 
regular two -way radio telephone 

service for commercial craft in New 
York Harbor and nearby waters, the 
New York Telephone Company has been 
conducting an operating trial of equip- 
ment on seven boats engaged in freight 
transportation in the harbor. The tests 
are being made under experimental li- 
censes issued by the Federal Govern- 
ment. Five of the boats are tugs owned 
and operated by the Pennsylvania Rail- 
road. One of the other two is operated 
by the Oil Transfer Corporation and the 
other by the Socony Vacuum Company. 

When the service is opened to the 
public, after the trials conducted jointly 
by the telephone company and the trans- 
portation enterprises, it is expected to 
be widely used by various classes of 
harbor vessels. It might also be used by 

J. 

Transmitter Equipment -located at St. 
George, 5.1. Operation is by "remote con- 
trol" from the receiving station at Rose - 
hank. S.1. Left to right -2 transmitters, 
on wall- tuning unit, on ceiling- antenna 

cutout. 

certain vessels operating 
in Long Island Sound 
and on the Hudson River. 
Two -Way Service to Any 

Land Phone 
The period of trial 

operation of the harbor radio telephone 
system is now drawing to a close and 
has resulted in many improvements and 
advances in the art which will make it 
possible to offer a high -speed efficient 
service for the towing companies in New 
York Harbor, so that two -way conver- 
sations can be carried on between har- 
bor vessels and their dispatchers quick - 
ly and easily at any time during the 
day or night. Connections, when de- 
sired, can also be made to any laird tele- 
phone. The new Western Electric radio- 
phone equipment, said to be the most 
up -to -date and efficient yet developed, 
has been tested thoroughly and adjusted 
to meet the needs of customers for this 
service. The complete system is now 
working smoothly in connection with 
the normal operation of the towing 
companies. 

Shore Station Has 400 -Watt S -W 
Transmitter 

Radio shore equipment installed by 
the telephone company includes a 400 - 
watt short -wave transmitting station 
atop the building at 25 Hyatt Street, St. 
George, Staten Island. A receiving sta- 
tion is located nearby on the island 
with facilities for inter -connecting the 
radio voice ways with the telephone 
company's regular land wires. 

During the trial the seven harbor 
boats are communicating to designated 
points ashore under the direction of the 
telephone company. These tests supple- 
ment earlier ones made by the telephone 
company with its own cable -laying boat 

Featuring acting captain, Ole N'alen, of the tugboat, 
"Samson," at pier No. 7, Tomkinsville, S.I., using his 

radio -telephone to call the office for instructions. 

Right: Apparatus 
necessary ta pro- 
side radio tele- 
phone service in 
connection wit h 
tugboats. T h i s 
photo was taken 
on the tugboat 
"Lancaster," at 
the pier of the 
Penn. R.R. Co.. 

Hoboken, N.J. 

Aw.A.A.A.A.AIASb. 

and have pro- 
vided further 
necessary op- 
erating experi- 
ence. 

Ship -shore 
radiophone 
equipment and 
service have 
been developed 
steadily dur- 
ing the past 
five years, 
meeting a 
growing de- 
mand for two - 
way voice com- 
munication 
with ships. A score of transatlantic 
liners have adopted the service since the 
first installation was made aboard the 
steamship Leviathan in December, 1929. 

Plans for Radio telephone service for 
the nation's greatest seaport and water 
transportation center -New York City 
-have been under way for several 
years. Upon (Continued on page 503) 

www.americanradiohistory.com

www.americanradiohistory.com


 

SHORT WAVE CRAFT for DECEMBER, 1936 

Side iew of I tar 
r 

Richnlan's trap- Al [antic plane "Lads Pear," showing antenna installation 
for the radio equipment. Pilot (lick Merrill may be seen near the ships tail. 

DURING the latest record -breaking 
tans- Atlantic airplane hop, Harry 

Richman, famous night club vocalist 
and Dick Merrill, veteran pilot, kept in 
constant touch with the outside world 
through their modern Western Electric 
radio installation aboard the "Lady 
Peace." From start to finish the flight 
was a radio epic. Broadcast station 
WOR stayed on the air all night Sep- 
tember 2 -:; in order to furnish the anx- 
ious public with hourly bulletins re- 
ceived at the Newark Airport radio 
station for the Trans Radio Press. 
These communications were also imme- 
diately put on the teletype and flashed 
across the country. 

Previous to the take -off, the WOR 
staff obtained recordings of Harry Rich- 
man and of Dick Merrill as they voiced 
their farewell messages to America, and 
the roar of the plane taking off fur- 
nished a fitting climax to the record. 
This material was subsequently broad- 
cast at intervals during the night as 

the station's listeners waited for news 
of the flight. Moreover, an Eastern Air 
Lines' plane equipped with a sheet -hoer 
radio transmitter and receiver was dis- 
patched to (('oaliurrr(l Oli pug(' 500) 

463 

Short Waves 
Kept 

"LADY PEACE" 
In Touch With Land 

Model l2A ac lotion radio reeds er used by Harry 
Richman and Dick Merrill at right. Model 13C 

Transmitter at left. 

CONSTANT SPEED 
PROPELLER 

1 O00 N P WRIGNT 
CYCLONE G2 ENGINE 

BENDIX DIRECTION 
FINDER LOOP 

PILOTS' 
COCKPIT 

VULTEE 
MONOPLANE 

"LADY PEACE" 
WING SPAN - - - - - 55 FT 
LENGTH _- 37 FT. 

GROSS WEIGHT -- 11500 LBS. 
GAS. CAPACITY -1.000 GAL. 
OIL CAPACITY - -- 57 GAL. 
CRUISING SPEED -214 M.P.N. 
CRUISING RANGE ---22 MRS 
CRUISING DISTANCE- 4000M1. 

2 WING FUEL TANKS. 202 GAL. 

3 FORWARD WING FUEL TANKS, 73 GAL. 

RADIO RADIO 
TRANSMITTER RECEIVERS 

(2) 
R 

lq.. tiéit® 
I, 

, 

OIL TANK BE LOW RADIO 
RADIO DESK,37GAL. /ANTENNA 

A,TR. R'REC 
A _ 

TRAILING ANTENNA REEL 

STORAGE 
BATTERY 

DUMP 
VALVES 

REAR MAIN TANK(SIARBOARO) 194 GAL 

CENTRAL MAIN TANK (PORT SIPE) 120GAL 

2 FORWARD MAIN FUEL TANKS. 172 GAL. EACH. 

cu"-h.e /AFRO Dr6FS7 

I iagram of the yullee monoplane "Lady Peace" in which Harry Richman 
established a new world's record for speed in crossing the Atlantic. Note 

equipment and aerials. 

and Dick Merrill 
position of radio 

Short Waves, Plus Strings, Guide Planes 

i 

The photo at left shows .hurt -wale transmitter by means of w Melt the operator gives the airplane pilot his exact position. Photo 
at right shows new German short -wave apparatus used to guide livers. The wheel shown in the photo rot ales the directional an- 

tenna on the roof of the building. 

EVERY month or so the newspapers 
blazen out the horrible details of an 

aviation crash. It is extremely rare 
that we hear of an accident of this type 
occurring in Germany. Over here we 
have shot t-wave radio and radio beams 
-the latest instruments used in blind 
flying, but the disasters still persist. 
The commercial aviation companies fre- 
quently lay the blame on the radio 
beams operated by the Government. 
The Government throws the blame back 
on the shoulders of the aviation com- 
panies and the accidents continue. 

The Germans have evolved a system 

of checking positions of aircraft which 
is almost perfect. The lack of perfec- 
tion lies in human frailty connected 
with the aviator in charge of the plane. 
Every other detail is taken care of by 
the ground stations situated along the 
routes prescribed for the German Com- 
mercial aviation. As in all countries up 
until recently -fog, sleet, and "thick" 
weather were serious obstacles to avia- 
tion. All of the countries have been 
making rapid strides in blind flying. 
They have been devoting millions of 
dollars in equipment in the training of 
men, but as far as the United States is 

concerned, this has not been enough. 
As far as Germany is concerned to- 

day, flying and landing in the worst 
kind of weather is no longer anything 
unusual. Special arrangements, promi- 
nent among which are the radio instal- 
lations for Government planes, provide 
that any aircraft flying blind is practi- 
cally led in to the airport safely. 
Strange as it seems, they are led in by 
strings! 

A small building at the edge of the 
airport, the ground location from which 
bearings are given, takes care of the 
safety of the (Continued an page 507) 

www.americanradiohistory.com

www.americanradiohistory.com


11('1 SHORT WAVE CRAFT for DECEMBER, 1936 

What I Saw at the New York 
RADIO SHOW 

THE biggest feature at the New 
York Radio Show was, undoubtedly, 

the Crosley huge all -wave receiver - 
suitable for use in restaurants or large 
mansions -and in which 37 tubes oper- 
ate six loudspeakers! The set was 
priced at $1,500.00 and was fitted into 
a very handsome cabinet. An extra 
large dial enables the operator to tune 
in short or broadcast range stations 
from any part of the world. By means 
of the six loudspeakers, faced in differ- 
ent directions, the complete treble, 
mezzo, and bass frequency notes are 
thoroughly covered. 

The general trend of receiver design, 
apparent in all the new models exhibit- 
ed at the Show, was in the direction of 
"bigger and better" dials. Most of the 
sets this year were all sporting the 
large, clearly readable dials, and some 
of them employed a number of lamps, 
which -when switched on -show dif- 
ferent colors for each scale. The num- 
bers or the station initials are rendered 
much more legible, thanks to these new 

large -size dials. Some form of 
tuning meter or electric tun- 
ing "eye" is fitted to most of 
the console models. 

One table model receiver 
has an electric clock fitted in 
the rear face of the cabinet, 
and both front and rear of the 
cabinet are finished alike. 
Where such a model is used on 
a table in the center of the 
room, this is a very attractive 
feature. 

We predict, as time goes on, 
that a small electric clock will 
become a standard feature of 
many sets. 

Several of the sets exhibited 
had a dial similar to that on 
the dial type telephone, so that 
by placing your finger in an 
opening bearing 
the letters of the 
station desired, 
and twirling the 
dial, the station 

"BASS' SPItR 
(IN LAMP) 

- MEZZO" 
SPKR 

ON LAMP) 

NEW LONG 
INDICATOR 

BAND 
SCALES 

-OLD- 

7 
it 

cz3 
raiErri - LARGE DIALS 

NOW PREDOMINATE ^ 

INDICATOR 
AS AS TUNED 

BY THE 
LISTENER 

STATION HERE 

AUTOMATICALLY 
II CORRECTS 
I TUNING TO PERFECT 

RESONANCE 

-MAGNETIC TUNING- 

VERNIER 
NEEDLE 

REMOTE 
CONTROE 
UNIT 

ABU. 
ONDE 

RPE 

TWIRL OF 
DIAL TUNES 
IN STATION 

SPEAKER 

FINGERTIP AUTOMATIC 
TUNING 

-RADIO 
AND 

HOME 
BAR-- 

RADIO DIAL 
IN FRONT 

CLOCK 
IN REAR 

A number of interesting departures in radio set design were 
noticeable at the New York "Radio Show." The illustrations 
above give some idea of these new designs. One set has a clock 
in the rear of the cabinet -dials were much larger than on 
previous designs- precision "magnetic tuning" is a new feature 
-also automatic tuning of the major stations. 

1W10...0 
The outstand- 
ing feature of 
t h e recent 
New York 

R a d i o 
Sho w- was 
I h e Crosley 
37 tube re 
oeiver. fitted 
with six loud - 

`beakers. 
to 

Over the va- 

rious sound 
ranges - in 
eluding the 
bass, mezzo. 
a n d treble. 

AMA/ 

By "Spectator" 

nnnRRinmOmiuultll 

would automatically be "tuned in." One 
of these dials was about ] 0 inches in diameter and had fin- 
ger openings for fifteen stations; any one of these stations 
could, of course, be "tuned in" instantly by merely twirling 
the dial. 

A novel loudspeaker feature incorporated in one of the 
sets we saw, involved the use of a large metal drum or 
shield which fitted over the rear of the loudspeaker. By 

Features -37 -tube, 6 loud- speaker receiver ; new and bigger 
all -wave dials ; tuned speakers; Radio -bar. 

means of a knob on the rear of the speaker, this drum 
or acoustic balancing chamber could be moved back and 
forth and thus vary the sound effect produced from the set. 

Magnetic tuning was another feature shown and this 
will undoubtedly become a "stock item" on the better class 
sets during the coming year. This feature makes sharp 
tuning unnecessary; if you tune the station in roughly with 
the indicator only approximately over the right point on the 
dial, the new device does the rest and finishes the tuning 
at once to a fine degree. 

A new feature took the form of "loudspeaker lamps"; 
you are supposed to buy three of them in order to cover 
the complete tonal range. These lamps have loudspeaker 
units built into them and have elaborate metallic bases of 
different lengths, so that one lamp covers the bass, another 
the medium range, and a third the treble or higher fre- 
quency notes. By suitably locating three of these lamps 
about your living room, and adjusting the control box which 
comes as part of the equipment, you can get a very excel- 
lent blending of the music. The objection of having all the 
sound seeming to come from one spot is thus eliminated. 
When using the "lamp -speakers" the regular speaker in 
the set is cut out; these "talking lamps" may be connected 
to any receiving set. 

Bigger and better radio -bars (Continued on page 505) 
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..0 

O. B. Hanson, Chief Engineer, National Broadcast - 
ing Company. 

ONE of the greatest networks in 
the world is that operated by the 

National Broadcasting C o m p a n y, 
known to all by the mystic initials, 
NBC. The mere sight or thought of 
these initials immediately reverts the 
mind to brass bands, concert singers, 
and the voices of famous personages 
and comedians bursting forth from 
your loudspeaker, while you may loll 
in your favor- 
ite easy-chair 
with the eve- 

- ping paper 
which inevit- 
ably completes 
the picture. 

Have you 
not often won- 
dered just who 
was respon- 
sible for all of 
the technical 
details of such 
a marvelous 
combination of 
radio and electrical inventions which 
today make possible the phenomenon of 
modern broadcasting? 

Mr. O. B. Hanson, Chief Engineer of 
the NBC, graciously welcomed the writ- 
er to his office in Radio City, the center 
of all NBC activities. Mr. Hanson not 
only has to be thoroughly conversant 
with the very latest developments in 
radio and electrical engineering, but at 
times he is required to break away from 
his routine and take a trip to Europe 
or outlying parts of this country, in 
order to keep in touch with the newest 
inventions and developments. This 
provides an engineer in Mr. Hanson's 
position with an excellent mental 
"yard- stick" by which to gauge the 
quality and performance of American 
broadcast stations, as against those of 
the other countries. 

-'SHOULD EMBRYO 
ENGINEERS STUDY 

BUSINESS AND TECHNICAL 
SUBJECTS .9 

NBC's Chief Engineer 
O. B. HANSON 

Discusses 
TELEVISION & SHORT WAVES 

In an Interview By H. W. Secor 

The letters, NBC, are synorumous with broadcasting to every radio 
listener in the Western Hemisphere, at least. The man responsible for 
solving the many technical problems which arise in the daily operation 
of this vast network of broadcast stations, extending across the country, is 
O. B. Hanson, Chief Engineer. 

Mr. Secor's interview with Mr. Hanson will undoubtedly throw a new 
light on many short -wave and broadcast angles for many of us. 

Opportunity in Engineering 
As thousands of young 

»tell are interested in tech- 
nical schools and colleges 
with the idea of completing a 
course in electrical or radio 
engineering, I asked Mr. 
Hanson whether he thought 
that the student with these 
ideas in mind would do best 
to follow a strict course in 
engineering or w h e t h e r, 
thinking of the many execu- 

tives who combine engineering ability, 
he possibly had best include a business 
training course with his technical sub- 
jects. 

Mr. Hanson was quick to emphasize 
the fact that he believed that the young 
man thinking of radio engineering as 
a career, had best stick to engineering 
subjects. "We are moving so fast to- 
day in radio," said Mr. Hanson, "that 
he will need to devote every bit of time 
he can to the study of engineering sub- 
jects. If the student expects to make 
a success of engineering work today, 
he had best specialize along those 
lines." 

What are the advantages of NBC's 
"Red" and "Blue" networks? I asked 
Mr. Hanson. 

"The 'Red' and 'Blue' networks give 
us the opportunity to have two differ- 
ent broadcast stations in the same city, 
for example, one broadcasting one type 
of program while the other is broad- 
casting another type program, both on 
different wavelengths or frequencies. 
We did not originate this system but it 
was a heritage which dates back to the 
time NBC was formed, the 'Red' net- 
work having 
been starte I 
by the A. T. & 
T. Co. and the 
'Blue' by RCA. 
The newly 
formed NBC 
(1926) took 
over the broad- 
casting activi- 
ties from those 
companies and 
has continued 
the two net - 
works up to the 
present time." 

In answer to a question, Mr. Hanson 
stated that it was only on rare occa- 

WHY NOT 
REPEAT "WESTERN" 

PROGRAMS FROM 

RECORDS 

sions that both networks were employed 
by the sponsor, but in exceptional cases, 
such as when the President speaks, the 
combined networks have been used. 

Do you think the broadcast frequen- 
cy band may be extended eventually 
either below 200 meters or above 550 
meters? I asked. 

Mr. Hanson explained that this 
question, of course, would be up to 
the decision of the Federal Communica- 
tions Commission at some future date, 
if and when the subject might be 
brought up for consideration. He men- 
tioned h o w- 
ever, that if 
we go above \ 
550 meters we )11 ) would run into 

I 

the present in- I ter national )I 
\ I 

ship frequen- WILL 
cy channels, "MICRO-WAVES" 
and so far as 
going below DISTRIBUTE 
200 meters, TELEVISION 
there was the PROGRAMS 9 technical con - TOMORROW . sideration that 
the ground 
wave attenuation increased to a marked 
extent; for this and other reasons there 
would most likely not be a great desir- 
ability of attempting to extend the 
present Broadcast band below 200 
meters. 

Wired Radio 
il'hat is your opinion of "wired" 

radio? 
"At the present time there does not 

seem to be very much activity in this 
direction. The principal objection to 
sending programs over an electric light 
or power wire system is that it is un- 
economical, both from a technical and 
program standpoint. Also, this method 
of transmitting voice and music by 
superimposing carrier frequencies on 
such wire lines, runs into a number of 
technical problems, for instance static 
noises caused by the opening and clos- 
ing of switches in power stations, 
surges in the lines, 'hum' from one 
or a number of sources, noises caused 
by the operation of electrical motors 
and other machinery connected with the 
circuits," said Mr. Hanson. Even 
though the writer pointed out to Mr. 
Hanson that (Continued on page 498) 
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Hoover "TINYMITE" 
The Smallest S -W Receiver 

WELL, here it is, the "smallest" 1- 
tube radio set. It measures only 21 

inches long by 1 17/32 inches in width 
and 11/4 inches deep. The panel is made 
of white celluloid. 

The variable condenser is a Hammar- 
lund APC 50 mmf. midget, which tunes 
in the stations. The coil is a home- 
made "jumble- wound" coil of the duo 
lateral type; it consists of 33 turns of 
No. 36 B & S gauge D.S.C. for the 
secondary, and 33 turns of No. 36 B & S 
gauge D.S.C. for the tickler, wound on a 
a/a inch Bakelite ring. It was found 
that the tickler worked better if wound 
in the reverse direction from the way 
the secondary was wound; the windings 
should be spaced 14 inch. After the 
coil is wound it should be painted with 
finger -nail polish to hold wires in place. 

Quite a number of "small" 
short -wave receivers have been 
built and described, but the 
Hoover "Tinvmite" is of more 
than ordinary interest for the 
reason that it has brought in 
stations from every imaginable 
quarter of the globe. This re- 
ceiver works on the self- quench- 
ing super -regenerative principle 
and it uses a single 955 "Acorn" 
tube. Small batteries operate 
the set, the plate working very 
well on as low as 45 volts. Usu- 
ally a 7 ft. length of No. 36 
copper wire serves successfully 
as the "antenna," no ground be- 
ing necessary. With the coils 
specified, the tuning range is 
about 49 to 75 meters. 

Left - t h e 
small size of 
the "Tiny - 
mite" will he 
r e a l i z e d 
by a study of 
these photos. 
Var~14.0.4. 

This dries quickly and 
protects the wiring. 

A 955 tube is used with 
the heater and negative 
filament grounded. This 
tube is held tightly in 
place by a prong screwed 
on the panel to which one 
of the tubes leads (nega- 
tive A) is soldered. 
(Clamping is r e c o m- 
mended as the heat of 
a soldering iron is liable 
to loosen the glass seal 
in the tube and ruin it.- Editor.) A 
shield is placed between the variable 
condenser and the panel, and a minia- 
ture .0001 mf. condenser is used for the 
grid capacity, with a 1 megohm minia- 
ture grid -leak; a .001 mf. fixed condens- 

o *--.SET" 
rrs:3:i 4sòliiiia 

Mr. Hoover is shown actually listen - 
ing to phone conversation between 
airplane pilots and "ground" stations, 
at Rochester. N.Y., on the "smallest" 
1 -tube radio set with a 7 -foot aerial. 

ANT 

MMF / 
TICKLER 

INTO 1 955 ( TOP VIEW) 

e, 
33TURNS N°36 pp 
DS.0 WIRE,WINO 

REVERSE TO SEC 

SEC WINDING 
NV 36 D.5 C. WIRE 
JUMBLE WOUND 

(33 TURNS) 

"-ANT 

35 
MMF 

fG ,; 
SEC 
WINDING 

TICKLER 
WINDING - 

.001 -MP 6 VOLT: A' 
"FLASHLIGHT- ," 

BATTERY PHONES 
--1111 4 

45 VOLT 
B. BATTERY 

.001- / MF 

FLASHLIGHT 
6 VOLT "A" . / i / BATTERY 

1111111111I 

9 
PHONES 

45 VOLT 

BATTERY i 

ONO TUNING 
COND. 

Wiring diagram as used in building the "Tinymitc.' Set has a range of 49 to 75 
meters. 

J 
er is used as a regeneration condenser. 

A 35 mmf. Hammarlund variable con- 
denser is mounted on the front of the 
panel, and to which the aerial is at- 
tached. This condenser requires a very 
careful adjustment. 

The set is a super -regenerative and 
works well over a range extending from 
49 to 75 meters, on a seven foot indoor 
aerial of No. 36 copper wire. On small- 
er aerials it will tune to as low as 20 
meters. 

A 6 -volt railroad lantern (dry) bat- 
tery is used for "A" current, (or any 
suitable substitute). On these lan- 
tern batteries the spring in the cen- 
ter is negative and the outer edge con- 
tact is positive. Forty -five volts are 
required for the plate, although it will 
work on 66 or 90, but it seems best on 
45. The tube heater consumes but .16 
amperes. 

At Rochester, N.Y., Mr. Hoover, the 
designer and constructor of the "Tiny - 
mite" received one CQ phone call from 
Europe. EAM and EAQ came in good 
in code; these stations are located in 
Spain. Albany, Chicago, Newark, 
Cleveland, Omaha, Toledo, Indianapolis, 
Tarrytown, and Salt Lake City aero- 
plane ground stations were received at 
Rochester with good headphone volume. 

(Continued on page 505) 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for DECEMBER, 1936 467 

SHORT 
THIRTY -THIRD 

TROPHY CUP 
Presented to 

SHORT WAVE SCOUT 
WALDORF R. GUENTHER 

1906 N. 35th St. 
Milwaukee, Wis. 

For his contribution toward the 
advancement of the art of Radio 

by 

Magazine 

33rd TROPHY WINNER 
138 Stations -121 Foreign 

THE thirty -third Trophy Cup has 
been awarded to Mr. Waldorf R. 

Guenther for his efforts in DX'ing and 
obtaining verification cards. Mr. 
Guenther had a total of 138 verification 
cards, all of which came within the 
rules of the contest. 

Many "Fans" will be interested to 
know that Waldorf Guenther's home- 
made receiver with a superhet. employ- 
ing one stage of R.F., oscillator and 
first detector; two stages of I.F. at 465 
kc.; another detector and oscillator op- 
erating at 290 kc.; another 6A7 beating 
the 465 kc. I.F. down to 175 kc., fol- 
lowed by two more I.F. stages; a diode 
second detector AVC and first audio cir- 
cuit, then a second audio Class "A" 
driver for a 59. The output stage was a 
pair of 53's in push -pull, Class "B" with 
a 15 -inch dynamic speaker and provi- 
sions for heterodyning CW signals 
with a beat oscillator. It was construct- 
ed around a Tobe tuner and used Na- 
tional air -tuned I.F. transformers. 
Most amazing of all, the only antenna 
Mr. Guenther employed was a steel bed- 

WAVE . 

SCOUTS 
Honorable Mention 
None this month 

spring. Mr. Guenther submitted the 
only entry for this particular contest. 
So take off your coats, boys, and get 
busy. We want a lot of entries for the 
next issue. Remember the dead -line- 
all entries for the February issue must 
be in the judge's hands by midnight of 
Nov. 25. 

UNITED STATES STATIONS 
CALL FREQ. IN KC. NAME OF STATION 
W1XAL- 11.790- University Club. Boston. Mass. 
W1XAI ,-6,040- University Club. Boston, Mass. 
W2XE- 15,270- Atlantic Broadcasting Co., New 

York City. 
W2XE -11,830 -Atlantic Broadcasting Co.. New 

York City. 
W2XE -6,120 -Atlantic Broadcasting Co.. New 

York City. 
W2XAD- 15,330 -General Electric Co., Schenec- 

(l'ominued un page 513) 

SPECIAL ANNOUNCEMENT 
By Hugo Gernsback 

T VER since SHORT WAVE CRAFT was 
J i established in 1930 -almost 7 years 
ago-we continuously included various in- 
formation on feferifin,, in its pages. 

Of late, television developments have 
become of such importance that we found 
it necessary to devote one or more pages 
nearly every month to the rising tide of 
television. 

Short waves and television are so close- 
ly linked that they have become insepar- 
able, and at the present state of develop- 
ment of the art, it seems unthinkable that 
in the future we could have television 
without short waves, and vice versa. 

For that reason, I have thought the time 
ripe to incorporate the name of TELEVI- 
SION into the title of the magazine, and 
beginning with the January issue, SHORT 
WAVE CRAFT will be known as SHORT 
WAVE & TELEVISION. 

It should be thoroughly understood that 
in making this change of title, no editorial 
change in the magazine is contemplated. 

Ì 

ShORT 
WAVE 
TELIVISIOI 

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 mode 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!, ". The 
diameter of the base is 7y.," . The 
diameter of the globe is 51/4". 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'. 
name will be hand d 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 period not exceed- 
ing 30 days. as possible by any one con- 
testant. The trophy will he awarded to 
that SHORT WAVE SCOUT who has 
logged the greatest number of short- 
wave stations during any 30 -day period. 

The magazine will remain exactly as it 
was before. and it will report as accurate- 
ly and as quickly as humanly possible the 
happenings in the short wave and tele- 
vision field. 

The change of title was made. first, he- 
cause the time is now ripe to have the gen- 
eral public's attention drawn tl the im- 
mense possibilities of Television. Second- 
ly, many of our readers are giving in- 
creased attention to television, which is 
reflected in their letters to us. Third, at 
the present time there is no popular tech- 
nical magazine in the United States which 
continuously reports progress on tele- 
vision, and in view of the recent advances 
in the art, it was thought logical to have 
SHORT WAVE CRAFT assume the lead 
in the technical magazine field 

The editors will be happy to have your 
views as to the change of name, and they 
shall be glad to publish the most interest- 
ing letters received. 
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Front N iew of the 6 mutai-tuhe 5 -meter sooerhet. 

COMMENSURATE with the improving conditions in 
the ultra -high frequency amateur bands, every one 

agrees that the equipment we use must be brought up to 
date. In past articles the writer has described ultra -high 
frequency transmitters, which go a long way toward mod- 
ernizing the entire ultra -high frequency set -up. Elsewhere 
in this issue will also be found an improved transmitter for 
operation on the 5 -meter band. With these improved trans- 
mitters there must naturally come improved receivers. The 
one described in this article is a result of many months of 
careful experimenting. We have endeavored to incorporate 
in it features which would make it appeal to the average 
5 -meter enthusiast. 

Some of these features are standard tubes and all stand- 
ard equipment wherever at all feasible, and the lack of cir- 
cuit complications. Naturally one could build a receiver 
with several stages of R.F. amplification, employing Acorn 
tubes. Here at once we encounter the real problem of mak- 
ing these circuits behave and tune in an orderly manner. 
Our idea in this receiver was to keep the ultra -high fre- 
quency portion as simple and brief as possible, in order 
that the set might be popular with the average "ham." 
The well -known resistance coupled "Super" was popular 
for the simple reason that a single ultra -high frequency 
stage was all that was required. 

A view of the oscillator tube and its tuning circuit. 

A "REAL" 
By George W. Shuart, W2AMN 

Seriously- minded 5 -meter amateur will find this superheterodyne 
an ideal receiver. it has plenty of selectivity as compared with 
the conventional type 5 -meter receiver and is capable of bringing 
in the fairly weak stations with full speaker volume, because of 
its high sen:' ' 'ity. The radio frequency portion of this receiver 
may be coupled to a television amplifier for use in experimental 

televisiom set -ups. 

Note the neat construction and efficient layout. 

Set Has Remarkable "Gain" 
The converter circuit used in this receiver consists of a 

6A8 and a 6C5. This same circuit was featured by the 
writer for use on both 10 and 5 meters in past issues of 
Short Wave Craft *, and today we have yet to see a more 
simple arrangement which would give anywhere near the 
gain obtainable with this combination. The gain is un- 
doubtedly due to the regenerative effect which takes place 
in the 6A8 detector and which is perfectly controllable. 
This cannot be said of the usual regenerative circuit be- 
cause we all know that they are quite erratic and uncon- 
trollable in the ultra -high frequency region. 

So much has been said in previous articles regarding this 
converter that we feel the diagram and the brief foregoing 
statements are sufficient. 

To make this receiver broad in selectivity we have used 
an intermediate frequency of approximately 4,000 kc. 
While this permits quite a wide band width. it is really 
necessary for two very good reasons. First, it will be quite 
some time before all signals on 5 meters are absolutely 
stable and these require a receiver with quite a wide band. 
Remembering that if we use crystal control, even on 5 meters, 
there will be "creeping" in the low- frequency crystal stage 
and this creeping is multiplied with the frequency doublers, 
and it is very easy for the crystal controlled signal to 
creep 5 or 6 kc. The wide band receiver permits reception 
of such signals without retuning! Another reason for the 
necessity of a wide band receiver is directly concerned with 
the stability or lack of stability in the high -frequency oscil- 
lator circuit. It is practically impossible to maintain sta- 
bility in this circuit within 10 kc., regardless of the circuit 
or tube used, and immediately we see that a 10 kc. super 
would have to be retuned occasionally because of oscillator 
frequency shift. So from all appearances it would seem 
that a 20 or 30 kc. band width is an absolute necessity and 
a width of 40 kc. highly desirable. 

"I.F." Transformers -How Built 
The 1.F. transformers are constructed around National 
*May and Oct. '36 issues. 
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5 -METER SUPER -HET 
A Simple Band - Spread Receiver for Ham and Television Reception 

F.X.T. tuning units which could not suit the job better if 
they had been designed for this particular purpose. The 
dimensions of the coils are clearly shown in the drawing. 
Only two stages of I.F. amplification were required in this 
receiver. The first thought, naturally, was that two stages 
at this high I.F. would not provide sufficient gain. How- 
ever, coupled with the gain in the converter circuit these 
two stages proved to provide more than useable gain. With 
the general background noise and the noise originating in 
the 6A8 detector it is impossible to turn the gain of this 
receiver to more than 80 per cent of maximum. The single 
6F6 pentode audio stage also proved to supply more than 
sufficient volume, on even the weakest of signals, to oper- 
ate the dynamic speaker to more than comfortable room 
volume; consequently, the A.F. gain control was incorpo- 
rated. 

By -Pass Condensers and Filter Resistors 
In the circuit diagram we have shown every by -pass 

condenser and filter resistor required -none should be left 
out and none should be added. The values should be fol- 
lowed carefully within close limits. In the high- frequency 
portion an effort was made to keep all leads as short as 
possible. The coils were mounted directly on to the con- 
densers. In the detector and oscillator sock- 
ets a lug is placed under one screw both v 
above and below the chassis. The grounding The first de- 
connections made above the chassis asso- tector t u b e 
ciated with the oscillator circuit for in- and its tuning 
stance all go to (Continued on page 502) circuit. 
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Wiring diagram of Mr. Shuart's 6 tube 5 -meter superhet. 
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A front view of the 2 -volt superhet. which uses but 4 tubes to provide many features only found in much larger and more costly 
receivers. 

The "2 -Volt" Sup er DX -4 
By Harry D. Hooton, WBKPX 

THE "2- volt" short and long -wave superheterodyne il- 
lustrated and described in this article is the result of 

several months of intensive experimental work with various 
circuits of this type. Although designed primarily for gen- 
eral short-wave use, it is equally suitable for either "fan" 
or "ham" purposes and is an excellent DX-getter for the 
fellow who lives in a rural district, where commercial power 
service is not available. 

Among the features of this receiver are: Complete cover- 
age of all wave -lengths from 12 to 550 meters (25,000 to 
545 kc.), continuous band -spread on all frequencies, auto- 
matic volume control, with an "off -on" switch for cutting 
out the AVC action when not desired, provision for using a 
beat- oscillator for the reception of unmodulated code sig- 
nals, and last -but not least -the flexible "plug -in" method 
of changing coils which sloes not limit the tuning range of 
the receiver to a few bands only. 

106 Used as Mixer and Oscillator 
As circuit diagram, Fig. 1, shows a 106 is used as 

combined mixer and oscillator, a 34 as a 456 kc. I.F. am- 
plifier, a 32 as a combination second- detector and AVC 
tube, and a 19 as a two -stage audio amplifier. In working 
out this circuit, the author has tried to obtain the maximum 
amplification which the above tubes are capable of supply- 
ing. and yet keep the finished receiver as simple and inex- 
pensive as possible. 

Rear view of the 2 -volt Super 11\ -4 -which has a wavelength 
coverage of from 12 to 550 meters, or 25,000 to 545 Ice. It also 

has A.V.C. 

This small but extremely useful superhet. receiver, using 
four 2 -volt tubes, covers the usual short -wave as well as the 
200 to 550 meter broadcast hands. it can he operated from 
dry cells, storage batteries, or A.C.; has continuous hand - 
spread, automatic volume control, and a switch for cutting 
out the A.V.C. when not desired. Provision is made for 
using a heat oscillator for the reception of unmodulated 
code signals. 

For economy the plate voltage has been limited to 135 and 
the filaments of the tubes are wired in a series -parallel ar- 
rangement, which reduces the "A" battery current drain 
5o' as compared with the conventional parallel connection. 
The heater supply may be either three ordinary dry cells 
connected in series or a four or six -volt storage battery. If 
the storage battery is used. the 150 ampere -hour size will 
last at least 5 or 6 months* before recharging is necessary 
since the drain is only 0.26 ampere at 4 volts. 

Arrangement of Controls 
The receiver, as the photographs and drawings show, is 

built up on a 7x9x2 inch electralloy chassis and a 7x10 inch 
aluminum panel. The controls on the front panel, reading 
left to right are as follows: "Sensitivity" control, AVC "off - 
on" switch, band -spread and tuning dials, filament "off -on" 
switch and audio volume control. The 1+5 ohm filament rheo- 
stat and the various binding posts, power plug, speaker and 
phone jacks, etc.. are mounted on the rear of the chassis, 
where they will be out of the way. Complete data for cut- 
ting and drilling both the front panel and the chassis can 
be obtained from Fig. 2. 

Before the parts are mounted on the chassis the photo- 
graphs and drawings should be inspected closely. All of 
the parts used in this set have been mounted in the position 
which gives the very shortest and most direct leads, and 
this is especially true of those in the R.F. and I.F. circuits. 
In wiring, it is important that the following precautions 
be observed: (1) Make the grid leads as short as possible 
and keep them away from other grid or plate wires. (2) 
Keep the leads from the plates of the 1CG and 34 tubes to 
the coils and I.F. transformers very short and see that 
they lie right against the chassis. This limits their external 
field and reduces intercouplieg. (3) Mount the tubular 
paper condensers right on the parts they "by- pass," keep 
their leads short and direct and ground them to a single 
length of bus wire. The end marked "outside foil" or hav- 
ing a band goes to the ground. (4) Ground each section 
of the tuning condenser to the chassis with short, flexible 

However. storage batteries of the ordinary lead -cell type should be 
given a freshening charge about every four weeks. -Editor. 
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short -wave experimenter "who likes to build his own" will find 
surprisingly fine results. It has 

leads and solder each and every electrical connection in the 
receiver with a hot, well- tinned and clean iron and rosin - 
core solder. (5) Twist the leads from the antenna -coupling 
coil to the feed -through insulators to prevent coupling be- 
tween the tuned circuits of the mixer and oscillator sec- 
tions of 106. 

First Check of Circuit 
When the wiring has been completed and the set is ready 

to be tested, the filament rheostat should be adjusted until 
all of its 15 ohms resistance is in series with the filament 
circuit. The "A" battery is now connected to its leads, as 
shown in Fig. 1, and the rheostat is turned up slowly until 
the filaments of the four tubes glow at a dull cherry red 
color, which is difficult to distinguish in a bright light (the 
voltage can be more accurately adjusted by connecting an 
0 -5 D.C. voltmeter from the "A" plus to chassis and vary- 
ing the rheostat until the meter reads exactly 4 volts.) 

Before the "B" batteries are con- 
nected to their leads, it is advisable to 
make a test from each "B" plus wire 
to chassis in order to determine wheth- 
er any "short -circuits" are in existence. 
A pair of headphones and a 41/2 -volt 
"C" battery will be suitable for this 
purpose and a short -circuit will be in- 
dicated by a loud click in the phones 
each time the contact is made, and an- 
other when it is broken. If the wiring 
is correct, a loud click will be heard 
the first time and very weak ones or 
none at all on successive contacts. If 
all is well, the "B" batteries may be 
connected and the receiver is then 
ready for the adjustment of the R.F. 
and I.F. circuits. 

Aligning the "I-F" Circuits 
It is best to align the I.F. amplifier 

with the broadcast band (200 -550 
meter) coils in their sockets, as the 
signals in this region are usually much 
steadier than those on the higher fre- 
quency bands. Place the AVC switch 
in the "off" position, as it is extremely 

this 2 -volt, 4 -tube job simple to build and capable of giving 
"band- spread" 'n everything'. 

difficult to "peak" the I.F. circuits with the AVC in action, 
and try to tune in a weak station of about 1,000 kc. fre- 
quency. Now with a non- metallic screw -driver, adjust the 
padding condenser inside the coil forms until maximum 
volume is obtained. Never attempt to make any adjust- 
ments when no signal is being received, and do not disturb 
the tuning dials or volume controls during the alignment 
process. Next, starting with the grid circuit of the 32 
second -detector and working back toward the plate circuit 
of the 106 tube, adjust each I.F. trimmer in turn for maxi- 
mum signal strength. Always "peak" each circuit before 
going on to the next, and it is advisable to go over all of 
the trimmers a second or even a third time in order to ob- 
tain an accurate alignment. 

The coils covering the short -wave bands are now placed 
in the sockets and their padding condensers are adjusted 
for the greatest signal volume as were those of the broad- 
cast band. It is interesting to (Continued on page 496) 
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The drawings above show the dimensions for building your own chassis for the 
Super DX -4. 
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Front view of the "Universal" receiver 
which operates on A.C.-D.C. or 6 -volt bat- 
tery. 

SHORT WAVE CRAFT for DECEMBER, 1936 

"UNIVERSAL" Receiver 
Works on A.C. -D.C. or Battery 

Here is a compact, well designed 4 -tube receiver with 6 -tube performance. 
It works on any A.C. or D.C. house line or on batteries -without any 

changes in wiring. Really two sets in one! 

YOU advocates of battery receivers -when the batter- 
ies run low and the signals get weak, don't you often 

wish your set could be plugged into the 110 volt house -line 
and end battery expense and trouble forever? 

You house -current receiver fans -wouldn't you like to 
take your set along when you are in a car, boat, train, camp, 
farm -or any other place where regular current is not avail - 
ble? 

Then this is the set for you both! It's simple to build - 
easy to operate -and the universal power feature is really 
quite inexpensive. 

Circuit Simple and Reliable 
The circuit is orthodox in most respects, yet the unusual 

results obtained warrant a close inspection of the circuit 
features. If you study the diagram you will note that 
there is an aperiodic (the dictionary defines "aperiodic" as 
"without cyclic vibrations." Untuned -to you) stage of 
Radio Frequency amplification. This is inductively 
coupled to the regenerative screen -grid detector. 

Regeneration is maintained by electronic coupling of the 
grid and the plate R.F. voltage (one of the best methods) 
and is controllable by manual variation of the screen volt- 
age. 

Then followed three stages of audio amplification, resist- 
ance- coupled, for good quality of reproduction as well as for 
the sake of compactness. The audio output tube is of the 
power pentode type capable of handling the great volume 
resulting from the high -gain characteristics of the receiver. 

Power for operation on A.C. is rectified by a high- vacuum 

By Anthony C. Elgin 

tube with low internal voltage drop. This totals six tubes, 
a respectable number for any small receiver packing such 
a "healthy wallop!" 

Double -Purpose Tubes Work Wonders 
Since we intend to put this to part -time "portable" use a 

few double tubes are needed to re- (Continued on page 494) 

A peek at the rear of the "Universal" set. Plug -in coils cover 
all hands. 
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Here is the hookup of the ideal receiver for the short -wave "Fan." 
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$5.00 PRIZE 
MAP LOG 

Procure a map of the United States and 
tome small straight pins of varied colors. 
such as red for the "airplane" stations. 
green for 'police" and so forth. By mount- 
ing the neap on a slieet of cardboard aced 
sliiki ng the pins in the ironer torat i sins, loo 
can tell at a glance by the color of Ili 

USE COLORED PINS ON MAP POR 
DIFFERENT IONO RECEPTION 

CODE.- 
RED AIRPLANES 
GREEN POLICE CALLS 
BLUE REGULAR BROADCAST 
BLACK. AMATEUR PHONE STATION , 
YELLOW SHORT WAVE . BROADCAST ' 

pins if you have found a new station or if 
you have heard it before. -Frank Lev, Jr. 

COIL SUGGESTION 
Instead of drilling holes in roil forms I 

find it saves time and is mush easier if a 
slot is cut in the form with a small hack- 
saw. a 

, 

shown in the a nnpawwing sketch. 
Wire ends are brought through the slut. - 
J. E. Bull. 

OLD TUBE 
BASE 

LONG SAW 'í 
SLOT WILL ' 

TAKE LEADS FROM 
ANY LENGTH OF COILS 

CODE KINK 
Many times when leaning the code, two 

'Gammas" will waist ria-1 a telegraph set 
l etween their houses. Nuw and then it 
s desirable to change from the burner 
cm to the "clicker" system used in regu- 
ar railroad telegraphy. To do this in a 

hurry the circuit given is very helpful. - 
Warren Harding Wilson. 

$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. 

A CURE FOR "BODY 
CAPACITY" 

This idea n -ay not le original but never - 
heless I am sure lesa radio 'Fans" know 

of it. The idra is to eliminate the ca- 

PATIENCE SAVER 
This is my favorite radio "kink " around 

a pair or pliers 1 slip a wide. short elastic 
hand. \\'henever I need something small 
soldered or fixed and find I need three 
hands for the job, 1 use this "kink" and 
save myself a great deal of trouble. When 
nut in use, the band 11111 Ie slipped boon 
to 1he neck of the plil,A where it will not 
interfere. -George Muro., 

HEAT PRONGS - "`' : 
OF PLUGIN COILS (" 
AND QUICKLY Co ' 

BLOW OUT SOLDER,; ,,. 

parity efforts from the phones present in 
lust of the S -w' sets of "houe- built' 

variety particularly. l'ut an It. F'. chi e 
roto the Plate of the 11111e lin the la.t 
lagt- of audioi to the phones. Then lila e 

condenser of approxi mat sly .001 M 
parity front thes plate lu the grout . 

His- diagrani fully explains the necessa y 
changes. --1. ColluiT. 

SPOOL HOLDER 
Solder wound on spools is crude to handle, 

unless it is set on some type of rack. The 
tins' illustrated is a very easy one In make 
and proves very handy. 'fake a piece of 
tubing about 0 inches long and split it áo1111 tir renter with a liarkhatu for about 4 

KINK FOR PHONE MEN 
-HI! 

I suppose that every one knows this one. 
but litre it is again' A paid su y to get 
the solder frill the Prongs of plllg ill foils 
is to melt the solder and quickly blow 
It out.: as i 111,411101L 111 these phone 
own alto like to gas `ozy for luaus can 
prartire this kink stills no extra strain ult 
the oil gas lag. Iii- \lynard Taylur, 

OLI) TRICK STILL GOOD 
ITt found it convenient ient to use a red hl I 

r Pink to wake lead -in roil holes in al 
tuns bases. To Prulrrt the 
sick a Hit a 

' 

od handle. The holes can I 

trade any s desired. by the pressure an Ilk,' to the 
slat 

irk. This is a handy method 
vitro you haven't a drill.- Da:lime McF'ud- 
lien. 

PREPARING TUBE 
BASE FOR PLUG-IN 

COIL LEAD 
HOLES 

NEW USE FOR "ROLLING 
l'IN" 

have found Ibis roll nindi ng kink very 
useful when wilding transmitter or receiver 
oils. The roil is U0111111 till Ihr "rolling 
phi" to the desired length. The trou screws 
are then removed and the fine 11111 11e 

taken away from inside of the roll. without 
damaging tir rail lu any war. 'l'hc "rolling 
pin" Is rut through as shmun in the draw- 
ing. from end to end with a nais -T, rage. 

SOLDER IS FEO 
THROUGH HOLE 

i111.111-S. 01111 Illis 1111 I ' Itl 111 cacti I I! 
f s l l .1 plish a me, plis 1 I 

holes In the fork and the I Win tl,c I1;r11 LI the lú it1- you 
lace Tic t lamb n Idrr-slawl huldts. 

Alfred Allier. 

CIGAR BOX CHASSIS 
AND PANEL 

Here is a "kink" that should be of in- 

AS PANEL 
r3 > 

LID BENT BACK 
yy AGAINST SIDE OF f OF CIGAR BOX. 

BOTTOM 
OF BOX 

USED AS 
CHASSIS 

TOP 

473 

tercet to the "1 and "2-- tube" "Fans" who 
do not like to spend money for a metal 
chassis every fine they try a new circuit. 
This chassis is made from a cigar box. The 
lid is bent hack and used as a panel. - 
laimar Desk. 

TESTER WITH HEAD- 
LIGHT 

Isere is a kink which I find much more 
useful than a regular work -bench lamp. 
with an old Christmas tree light-socket 
Ismail sizes. a Hilo strip of metal. a call 

nml and bolt. a few feet of wire, suet can 
make a very useful test-prod light. The 

CHRISTMAS 
TREE LAMP- 

SOCKET 

O LD 

NEW 
LEADS 

WIRES 

Atli 

\ l'LAMP 
Vl 

METAL STRIP 
(BRACKET) 

TEST 
PROD 
LEAD 

-BOLT AND NUT 

TEST 
PROD 

1 agram shoes clearly how this is done 
The bulb used may he trues a Ill -Ids- In. 
with butteries as the sourer of /11111111 l' 
a brighter light is desired, a whirr elitist 
nias tree 1111111 and a IT Volt Ir:ul>furarr 
may he used. -Win. Latta. Jr. 

TIME SAVER 
An ideal prong marker. Many experi- 

menters have diplulIv In remembering embering the 
tube base connections. Get your set of 
metal alphabet and numbers and take out 

TUBE %..7- 

LETTERS 
BURNED ON 
TUBE BASE, 
LATER FILLED IN 
WITH WHITE-LEAD 
OR TOOTHPASTE 

ìr'ß. 

1 lose letters; "F ", for filaments: "II ", fa 

' 1-2-3-4" for GI. PIL etc. bleat e 

I tier, such as "1t-" When it Is quit 
lot hold It above the prong Tull want marked 
put all the impressions in their realm-Hirt 
l laces. and later x 11oth oty and till Ill 
f npresslatll tcith uvhi to lead or tool h -paste 
Ion sulll find that you will have a litre. hand 
looking lob. These markings ran he pu 
on any tubes desired except metal tubes.- 
Louis S :wk. Jr. 

CHASSIS 

rRECEPTACLE 

'APPEARANCE 
WHEN 

a ®a, 
MOUNTED _yr 

ILO V, AC CORD 

CONNECTING ('OHDS 
here is a kink whiell I mil sure will 

be :twists isle' by all who build short -nave 
receivers. Instead of running the u it s 

u n ieh carry the 110 culls through a thole 
iothe side of the shasds. I enlarge the 

de to tit a tereptacie similar to the type 
toed in wall outlets. Then I lit a similar 

rd stilli a male plug on hush ends. In 
this war I eliminated the trouble of hav- 
ing tu sis the 110-volt cord every time 
the insulation rubbed off. This idea also 
eliminatrs the ladhersunr Montle which the 

ad makes at the side of the set when It 
Is tied up. These rreptacles can be pur - 
hasrd at ally hardware store nor a tiling- 

(' N. Saccas. 
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A 1937 Desk Type 

The 4 -tube, 6L6 MOPA -the latest in U.H.F. design. It packs a mighty wallop! 

OUR idea of a modern low -powered 
transmitter is one that is compact in 

size, suitable for mounting on the oper- 
ating desk; one having no less than 50 
watts output and covering all bands 
from 80 down to 5 meters. Offhand, this 
would seem like a pretty large order, 
but considering recent developments in 
the trend of amateur apparatus, it is 
entirely possible. 

The transmitter we finally decided 
upon, makes use of the new 6L6 tubes 
throughout. One unit which is a crystal 
controlled MOPA is used for operation 
on 80, 40, 20, and 10 meters. Another 
unit is a 5 -meter MOPA, using the same 
tubes and mounted in the same cabinet. 
A common power -supply is used, while 
switching from the low- frequency bands 
to 5 meters is accomplished by merely 
connecting the power- supply to the par- 
ticular transmitter in use by simply 
throwing a switch. 

This complete transmitter will be de- 
scribed in a series of articles to appear 
in Short Wave Craft; this article de- 
scribes the 5 -Meter Unit. 

A sketch of the proposed transmitter 
is shown in one of the drawings. 

The 6L6 MOPA, 5 -meter transmitter, 
described in the September, 1936 issue 
of Short il'ave Craft, opened the way 
for simplified and inexpensive modifica- 
tions of our 5 -meter apparatus. 

6L6 Tube Solves Problem 
The 6L6 tube and its adaptability to 

our 5 -meter "gear" has solved a problem 
of long standing. With this new tube, 
which has virtually taken the 5 -meter 
fraternity "by storm," the amateur can 
build a transmitter which should cer- 
tainly satisfy the most critical. 

By utilizing the fundamental circuit 
arrangement in the original 6L6 MOPA 
and adding to it two 6L6 push -pull am- 
plifiers, we have been able to produce 
a transmitter with better than 40 watts 
R.F. output and stability comparable 
with any crystal -controlled transmitter 
so far in evidence in the ultra -high fre- 
quency region. Thinking in terms of the 
lower amateur frequencies, 40 watts 
does not seem like high power; to be 
exact, it is classed as low power. How- 

ever, in the 5 -meter band, 40 watts 
should more than satisfy the most criti- 
cal "ham." We say this because in 
many cases we have observed amateurs 
mentioning over the air that they in- 
tended to install 200, 300 watt and some 
500 watt transmitters. Of course, it 
is every amateur's privilege to build a 
high powered transmitter, so long as it 
comes within the F.C.C. regulations, and 
does not exceed 1 kw. (1000 watts) input 
to the final amplifier. But, on the other 
hand, it is our firm belief that the ultra- 
high frequency amateurs, as a whole, 
would benefit if all of the transmitters 
were kept below 100 watts and effective 
receivers and antennas employed. 

No Need for High Power 
Despite the great amount of radio 

phone channels available in the 56 to 60 
megacycle band, it is not going to do 
the situation any good to carry on "so- 
called" power races as we see now in 
evidence on the 20 -meter band, for in- 
stance. So far as the experts are con- 
cerned, it is a well -known fact that 
high -power is not essential for perfect 
communication. For instance, if the 
radiated signal is gliding off the earth 

some 40 or 50 miles distant, no 
amount of increase in power 
would be able to bring it down 
again. It is only by reflection or 
refraction that such an occur- 
rence will come about. We know 
that DX on the 5 -meter band is 
accomplished due to some sort 
of refraction or reflection, and 
when conditions are right all 
stations seem to have the same 
opportunity. 

Frank Lester (W2AMJ) says 
he heard one of the boys out in 
the Midwestern district talking 
to another amateur, located in 
the same town, and telling him 
that he was about to junk his 
"53 unity- coupled oscillator" be- 
cause he wasn't getting out! 
Now conditions were right and 
this chap was putting an R8 
signal into W2AMJ's receiver! 
It appeared to this young man, 
not knowing that the band had 

opened up, that he wasn't getting out 
properly. So we ask any one, in all fair- 
ness, does there seem to be any good 
reason for carrying on a "power -war" 
in the 5 -meter band? The 40 watts 
available from this transmitter will 
duplicate the results of any other trans- 
mitter under the same conditions, even 
though it be four or five times greater 
in power output! 

Tri -Tet Circuit Employed 
We start off with a 6L6 oscillator in 

the tri -tet circuit. The grid- cathode 
portion of the circuit is tuned to 10 
meters and the plate circuit to 5. Trip- 
piing could easily be employed in this 
stage with the oscillator section tuned 
to 15 meters, further isolating the fre- 
quency generator portion from the 
modulated amplifier. From the oscilla- 
tor we go into a 6L6 buffer stage. This 
buffer stage is an absolute necessity if 
perfect results are to be obtained. Our 
first dream, of course, was a 6L6 oscil- 
lator, driving the two 6L6 amplifiers in 
push -pull. In order to obtain sufficient 
excitation for the 6L6 amplifiers so 
that they could be modulated properly 
and efficiently, the input to the oscilla- 

Another view showing more clearly the placement of parts. 
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By George W. Shuart 
W2AMN 

Part I 

This is the first of a series of articles in which Mr. Shuart will describe a modern, 
1937 desk -type transmitter. The proposed design includes two separate transmitters 
-one for the lower frequency bands, and one for 5 meters. The 5 -meter unit is 
described in this article, Part One, and is unquestionably the most efficient, effective 

and simple 5 -meter transmitter ever described; it has over 40 watts output. 

for had to be in excess of that which 
the tube is capable of handling. There- 
fore, the buffer stage was incorporated. 
This, of course, provided more than am- 
ple excitation and permitted the use of 
low voltages on the plates and screens 
of the oscillator and buffer stages. 

The 6L6 amplifier is inductively cou- 
pled to the output of the buffer stage. 
The photographs and diagrams clearly 
show that the grid coil surrounds the 
plate coil of the buffer. This coil is 
tuned with a 30 mmf. padding con- 
denser. The adjustment here is not 
critical and the frequency of the trans- 
mitter can be changed within fairly 
wide limits, without requiring adjust- 
ment of this condenser. However, if 
the builder so desires, a separate tuning 
condenser may be used -one that dupli- 
cates the midgets used in the buffer - 
tank circuit and a dial control may be 
added to the panel. 

Absolute Stability Attained 
With the method of by- passing and 

the system of ground connections used 

in this transmitter, the buffer and the 
push -pull amplifier operate with abso- 
lute stability. 

There are no signs of regeneration 
or oscillator in either stage. Looking at 
the bottom view of the photographs and 
the top rear view, we find that a solder- 
ing lug is fastened underneath one 
screw of each tube socket, both above 
and below the chassis. Above the chassis 
the tube shield, cathode and one side of 
the heater terminals are all three con- 
nected to this lug on each socket. Then, 
turning to the underneath view of the 
chassis, we see a piece of No. 12 busbar 
(wire) connected to each one of the un- 
derneath lugs, forming a common 
ground busbar. Do not rely upon con- 
tact to the steel chassis through the 
crackle finish for such grounds. Nat- 
urally, this grounded bus is used as a 
"B" negative and one side of the heater 
system. The other connection of each 
of the heaters is brought through the 
chassis directly to a by -pass condenser, 
the other terminal of which is soldered 
to the ground busbar. Thus, we have 

Appearance of Complete Transmitter. 

one side of the heater grounded and 
the other side by- passed to the same 
point. Another (Continued on page 501) 

L1 

50,000 
OHMS/ 6L6 

TAP AT APROX. 
1'/2 TURN FROM 

B- 

GROUND 
WIRE 

15 
MME. 

C 

L2 

0 a a 
L3 

10,000 
OHMS 

T T 

r6L6 

COIL WIRE TURNS INS DE DIA. LENGTH 

+ L1 12 8 1" 11/4" 
L2 12 5 '/2" 3/4" 
L3 12 6 V2" 3/4" 
L4 12 5 V2" 3/4" * L5 12 4 13/8" '/2" * L6 12 6 3/4 1" 

ì1f-= CENTER TAPPED COIL 
+= WOUND ON 1" R39 FORM. (C =.001 -MF. MICA) B4-, 250V. 

10,OCO 
OHMS 

L 

L 

15 
MMF 

L5 
i 

MMF. 

10,000 
OHMS 

P-P 
2-6L6 s C 

L6 

46. 

® -1 ó- 

© 
C 6.3V. J 

10,000 
OHMS 

TO MODULATOR -ate 

B+ 400V. 

Wiring diagram, together with coil data, for the 1937 5 -meter MOPA. 
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WORLD -WIDE SHORT -WAVE 
REVIEW -Edited By C. W. PALMER 

New I.F. transformer which provides vari- 
able selectivity. One section is stationary 
and the other rotates by means of a knob, 
so as to permit varying the mutual in- 

ductance between the windings. 

Variable Selectivity I.F. Transformers 
THE French magazine, La Science et 
La Vie (Paris) recently described sev- 

eral ways in which the selectivity of radio 
receivers may be varied to permit high - 
fidelity or ordinary reception. 

One of the systems described consists of 
the I.F. transformer shown in the sketch 
here. This consists of a powdered -iron core, 
split in two sections, on each section of 
which is the primary or secondary wind- 
ing. One section is stationary in the metal 
shield; the other rotates by means of a 
knob or drive on the top of the shaft, 
shown. The mutual inductance between the 
two windings is thus varied, as well as the 
flux density of the iron core. This results 
in widening or contracting the band width 
passed by the band tuner. 

Several of these transformers can be 
ganged together by means of a cable or 
flexible metal strap, so that the selectivity 
can be varied from the panel of the set. 

A Regenerative Pre- amplifier Converter 
A recent issue of Television and Short - 
Wave World (London) contained the 

description of an interesting device for the 
short-wave fan. It is essentially a short- 
wave converter which is preceded by a 
stage of R.F. amplification. This pre-am- 
plifier is connected as an electron -coupled 
oscillator, so that the gain is built up by 
the use of regeneration. 

The converter tube is a pentagrid con- 
verter which is coupled inductively to the 
pre -amplifier. A trap -coil in the output of 
the converter circuit increases the overall 
selectivity of the device, when used with a 
broadcast or S.W. receiver. 

The advantage of using the regenerative 
R F. amplifier before the converter is in 
the tremendous gain possible by this method 

which results in lower noise -level in addi- 
tion to the greater sensitivity to DX sta- 
tions. 

The coils used in the device are the usual 
plug -in S.W. type, in all three circuits - 
aerial, interstage and oscillator. The sec- 
ondary of the aerial coil is tapped for the 
cathode connection, following the usual 
electron -coupled circuit. 

The values of the parts used in the con - 
verter -amplifier unit are indicated on the 
circuit, while the general layout of parts 
can be seen in the photo. The device has 
its own power supply unit, so that it does 
not drain current from the receiver with 
which it is used. A switch in the aerial 
circuit connects the aerial to the converter 
for S.W. reception, and at the same time 
turns on the current to the power unit in 
the converter. For broadcast reception, the 
switch connects the aerial to the aerial in 
the broadcast set and turns off the con- 
verter. 

Appearance of the regenerative converter. 

Novelty in Set Construction 
AN unusual method of fabricating radio 
receivers was described in the latest 

issue of Funk magazine (Berlin). This 
consists of the use of a built -up chassis, 
the top of which is made of strips fastened 
by means of screws to the side walls. These 
strips contain the various units which make 
up the complete set. For example, one 
strip will hold the ganged tuning condenser 
-another will hold the R.F. tubes and in- 
terstage coils- another will contain the 
transformer, chokes condensers and tube 
of the power -supply, etc. In this way, the 
complete set is made up of individual sec 
tions, each a part of the complete device. 
These individual units are wired indepen- 
dently of the entire chassis and are then 
inter- connected to form the final receiver, 
amplifier, etc. 

Changes in circuit and layout of parts 
are thus made very simple, for, by simp y 

A new idea in set construction -the chas- 
sis has its top section made up of strips 
fastened in place by screws. thus provid- 

ing greater flexibility. 
unsoldering a few connections and remov- 
ing a few screws, an entire section of the 
set -for example the tuner section, or the 
audio amplifier -can be taken out and an- 
other different type inserted in its place. 

This system is also of interest to manu- 
facturers, for if part of the set becomes 
inoperative because of the breakdown of 
one or two parts, the defective section can 
be removed in a few minutes and a new 
one or a re- conditioned one inserted. 

Radio experimenters should find this an 
ideal system due to its flexibility and the 
ease with which different circuits may be 
tried. 

A Pentagrid Super- Regenerator 
A SIMPLE application of the pentagrid 
tube to the super- regenerative principle, 

may not be original with the magazine 
from which we took it (The Bulletin - 
Sydney, N.S.W. Australia) but it is un- 
usually interesting for those short -wave 
fans who play with super- regenerative 
circuits. 

The fundamental circuit is shown in the 
accompanying sketch. It will be seen that 
all the efficiency and flexibility of the sepa- 
rate quenching tube is kept, without the 
need for two separate tubes. The pentode 
section of the tube is used as the regenera- 
tive tuner and detector while the triode 
which is ordinarily used as the oscillator 

in superheterodynes) is used for the 
quenching oscillator circuit. 

Diagram for regenerative pre -amplifier converter. 
Above -circuit for pentagrid super- regen- 

erator. 
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An Electron -Coupled Oscillator for 5 

Meter Work 
IN the Eddystone Ultra -Short Wave 
Guide, a booklet published by a well - 

known English manufacturer, an inter- 
esting short wave oscillator for use on the 
wavelengths between 4.5 and 7.8 meters 
was described. 

6+ 

A 

A+ 

)iagram and photo above show hookup as 
well as appearance of electron -coupled os- 

cillator for 5 -meter work. 

This type of oscillator can be used for 
frequency measurements using the Lecher 
wire method. It can also be calibrated with 
some accuracy by zero beating with signals 
on a 5 meter receiver. If stations of known 
accuracy can be picked up, the calibration 
can be made accurate within a few per 
cent at these frequencies and a curve made 
for other points within the band. 

The coils for this unit, covering the fre- 
quencies between 66.7 and 38.5 MC. con- 
sists of 5 turns at a diameter of % -in. and 
tapped at the center. The values of the 
other parts used in the device are indicated 
in the circuit and the positions of the parts 
are shown in the photo. The two chokes 
are low- inductance units designed for ultra- 
high frequency work and are very impor- 
tant in the operation of the unit, so the 
best available coils should be obtained. 

The indicating meter is a D.C. mil - 
liammeter having a range of 0 -5 milli- 
amperes and if desired this instrument 
can be connected separately and terminals 
provided for connecting it to the oscillator. 
In this case, a shunt can be provided when 
the instrument is not being used, so that 
the circuit is complete. The tube may 
be any tetrode such as the 32, 57, 6J7, 
etc., depending on the type of battery sup- 
ply to be used. 

A V.T. Voltmeter for the Amateur 
IN THE measurement of A.C. potentials, 
especially in the radio frequency spec- 

trum, the use of a V.T. voltmeter is in- 
dispensable. But, unfortunately this type 

C) 

VOLTAGE 
TO BE 

(MEASURED 

SW - 

600000000-1 (0000 
PRI 

GLOW Q.-- 110V., A.C-, LAMp--.. 

The amateur often desires to use a vac - 
uum -tube voltmeter, and the one shown Diagram above shows German 10 -meter reflex hookup which uses two tubes. The in the diagram is very simple to construct, pentode serves two purposes, as becomes evident. 

More World -Wide 
Review Diagrams 

of meter requires continuous checking in 
order that the calibration can be depended 
upon. In other words, if either the filament, 
grid or plate voltages applied to the tube 
are changed -by line voltage changes or by 
batteries wearing out, the calibration of the 
meter is incorrect. 

In a recent issue of Funk Technische 
JMoaatshcftc (Berlin), a V.T. meter was 
described which overcame the difficulties 
mentioned above. It consists of a cathode - 
type triode tube, such as the 56, 27, etc. 
connected with a power transformer to the 
power line. Since the tube acts as a recti- 
fier, in carrying current only between 
cathode and plate, though not in the reverse 
direction, the A.C. potential can be applied 
to the plate and grid circuits directly. 

The grid winding is tapped so that vary- 
ing values of bias can be used to supply 
different ranges to the instrument. An 
additional winding is included on the trans- 
former supplying about 80 Volts to a neon 
glow lamp. The primary winding of the 
power transformer is equipped with a power 
resistor so that the voltage applied to the 
unit can be varied. Then, by adjusting this 
power resistor, a point can be reached at 
which the glow lamp just lights. Then the 
instrument is calibrated, in the usual way, 
against a standard voltmeter using a direct 
current or a low frequency A.C. voltage. 

The glow lamp then indicates the correct 
working voltage and regardless of changes 
in line voltage, etc., the instrument can be 
easily adjusted for the correct working 
voltages. The glow lamp provides a con- 
tinuous indicator of operating conditions. 

No values were included for the trans- 
former voltages, grid -leak value, etc., but 
the experimenter can find suitable values 
by experiment. 

A German 10 -Meter Reflex Set 
A NOVEL type of reflex receiver, de- 
signed particularly for use on the 10 

meter band, appeared recently in Funk 
(Berlin) a German radio magazine. 

In the design of this set, which uses two 
tubes, an output pentode was used. This 
tube combines the dual purpose of output 
pentode tube and a periodic H.F. amplifier. 
To provide this dual action, the aerial is 
coupled to the grid of this tube, with a 
split plate circuit, one branch going to the 
R.F. tuning circuit and the other to the 
speaker transformer. The signal then 
passes from the tuned circuit to the triode 
detector, which is the regenerative type, to 
provide the greatest possible sensitivity 
and also to permit CW reception. The out- 
put of the detector is coupled to the grid 
of the pentode through an A. F. trans- 
former with adequate filtering to remove 
all traces of the R. F. signal. The signal 
is then amplified at audio frequencies and 
fed to the speaker, by the pentode. 

The values of the parts used in this 
receiver are indicated on the circuit. The 
coils are the usual plug -in type designed 
to cover the desired frequencies (in the 
original set this was the 10 meter band,` 

477 

B +T 
N FC 
/ TO 

NEXT 
STAGI 

R 
CHOKE R2, 50,000 R5,50,000 

OMS; OMMS 
P11 atoor 
.006 

B+ 
2 

MF Tli 
NEXT 
STAGE 

`- 50,000 
C- 

A+ 

A-, B- 

The two diagrams above show means o 
improving the detector in regenerative 

short -wave circuits. 

though any short wave band can be covered 
with the correct size coils). 

Novel Detecting Schemes 
IN A recent issue of World -Radio 
(London) several interesting circuits 

for improving the detector in regenerative 
short -wave sets were described. 

It is well -known that in this type of set, 
the detector is the most important part. 
The multi -grid tubes of screen -grid and 
pentode types have certain advantages over 
the triode type, but they must be properly 
applied to bring out these superiorities. 

The first circuit shown concerns the 
coupling to the A.F. amplifier. Because of 
the high impedance of the screen -grid tube, 
transformer coupling is not very suitable. 
Resistance coupling cuts the plate voltage 
down so much that excessively high voltages 
are necessary, and impedance amplification 
is inclined to be unstable. 

The solution lies in a combination of the latter two methods. As shown, the plate 
load consists of a choke and resistance in 
parallel. 

The second circuit makes use of an out- 
put type of pentode tube, connected with 
the ordinary control -grid used as screen - 
grid, or "priming" grid as it is called in 
England. The regular screen -grid is used 
as the control grid. The trick in getting 
the best out of this adaptation is to have 
the correct potential on the (new) screen - 
grid. This type of circuit will give high 
sensitivity according to World- Radio, if the 
correct voltages are used and sufficient de- 
coupling is used in the output. A good 
method is to use resistance coupling as 
shown in the circuit here. 

(Output pentodes oscillate very easily, 
but duc to the comparatively large grid - 
plate capacity they cannot he used for 
wavelengths below 10 meters.-Editor.) 
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SHORT WAVES and 
Our Readers Forum. LONG RAVE S 

A S -W Listener in Shanghai, China, Wins Prize 

This month we salute :1lr. F. X. C. N. Sequeira, of Shanghai China, for the photo of 
his excellent short wave listening station. Ile wins the one year's subscription to 

SHORT WAVE CRAFT, offered each month for the best station photo. 

Editor, SHORT -WAVE CRAFT: 

On the extreme left top corner are my 
certificates of admission to the Short -Wave 
League, International Short -Wave Club and 
Chicago Short -Wave Club. Next to them 
are my verification cards from Europe, 
Australia, North and South America. 

The receiver on the extreme left is an 
RCA ACR -175 Amateur Communications 
Receiver and it is mounted on a special 
cabinet designed by myself and made by a 
Chinese carpenter. There is a large baffle 
board in this cabinet, 24 by 18 inches, made 
of a board one inch thick. The resultant 
music when I pick up on orchestral broad- 
casts from Germany or Italy is situp:y 
superb. 

The receiver next to my ACR -175 is an 
S -tube all -wave superhet built by myself. 
The Console cabinet was also designed by 
the writer and made by a Chinese car- 
penter. This cabinet has a similar baffle - 
board 24 by 18 inches. On top of the re- 
ceiver is a pre -selector or booster. With 
the booster in operaCon I can pick up dif- 
ficult stations like Schenectady and Pitts- 
burgh with comparative ease. 

Next to the arm chair is a Columbia 
Gramophone with a special pick -up. This 
pick -up is connected to the 8 -tube receiver. 

With this combination and resting on my 
easy chair with a nice cigar and refresh- 
ment, my evening entertainment is ideal as 
I have the whole "radio world" at my 
fingertips. 

F. X. C. N. Sequeira, 
P. O. Box 562, Shanghai, China. 

A Swell Canadian 
Listening Post 

Editor, SHORT WAVE CRAFT: 
I present you herewith photo of myself 

and my cozy little "short -wave corner" and 
hope that this picture is clear enough to 
appear in Short Ware Craft. 

The receiver I am using is the Rogers 
model "Ten /65." With this receiver I use 
the "Type C.R. 4918 all -wave antenna sys- 

tem, running in a north and south direc- 
tion. 

Herewith you will find a list of my fav- 
orite short -wave stations. P.C.J. in Hol- 
land, is one of my outstanding "catches." 

In the evening I have little trouble in 
picking up on the short waves. I have been 
trying to get TFJ, Iceland, to come in 
clear enough to send them a letter, but up 
to date I have not been able to. In the 
near future I expect to be able to get them 
the same as I do my South American and 

Australian friends. 
In conclusion may I say 

that I have found Shane 
II'ave Craft my "right -hand 
man" in radio work. I shall 
never be without this most 
valuable publication. 

I shall be anxiously look- 
ing for my photo in the Short 
{fare Craft and do hope my 
photo is clear enough. I shall 
keep in touch with you and 
let you know how I am pro- 
gressing with my radio work. 

Many thanks for all your 
kindness and wishing you 
the best of health and suc- 
cess, I remain, 

DANIEL TRAXLER, 
102 Abbott St., 
Brockville, Ontario, Can. 
(Nice work, Daniel, and 

we hope to receive m a n y 
more good photos of the "lis- 
tening posts" operated by 
our many friends in foreign 
raaa tries.- Editor) 
Daniel Trailer of 102 Abbott 
St., Brockville, Canada, has 
heard short -wave stations 
broadcasting from many 
climes, as evidenced by this 
"sample" of his large collec- 

tion of "veri." cards. 

Manchester, N. H. 
S -W "Fan" 

J. S. Picard, of Manchester, N.11., an 
enthusiastic short -wave listener. 

Editor, SHORT WAVE CRAFT: 
I have been a constant reader of your 

splendid magazine for over two years, and 
I am a member of your Short Ware League. 

I am submitting a photo of my short- 
wave "listening post." In the left -hand 
corner on the table is my 3 -tube A.C. re- 
ceiver using a 24 detector, 27 first audio 
amplifier, and a 45 power amplifier. In the 
center is my 5 -meter receiver and a tube - 
tester; on the panel at the left is a power 
supply delivering from 22% to 400 volts 
pure D.C. In the center is my 160 -meter 
C.W. transmitter and above it a loud- 
speaker. As soon as I can speed up in my 
code I shall take a test for my "ticket." 

I always find difficulty in keeping away 
from the newsstands when the next issue 
of Short Ware Craft is due! -J. S. Picard, 
230 Lowell St., Manchester, N.H. 
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Howard Earp, W7CHT, Payette, Idaho, Wins Prize for "Ham" Station 
Editor, SHORT WAVE CRAFT: 

The transmitter for station W7CHT con- 
sists of a 59 tritet crystal oscillator, a pair 
of 46's in parallel, buffer or doubler, and a 
211 final amplifier with 200 watts input on 
phone, and 300 on CW. Link coupling is 
used on 20 and 10 meters to the final amp., 
capacity coupling on the other bands. The 
r.f. portion and power -supplies are built in 
the rack and panel and the speech amplifier 
and modulator are built in the center 
cabinet on the operating table. A double - 
button mike couples to a 77 triode con- 
nected, a 56, pair of 45's, driving 4 -46's in 
Class B. 

The receiver is a 5 tube T.R.F. A.C. 
using a 58, 57, 56, 2A5 and 280. To the 
left of it is the ten -meter converter, which 
is used ahead of the receiver on that band. 
The receiver will soon be replaced by a 
home -built superhet. Directly above the 
converter is a neon oscilloscope, which 
works out very well in checking modulation, 
hum, distortion, etc. 

A doublet with twisted wire feeders is 
used on each band, four antenna's being 
necessary, as this type will not operate 
on a harmonic. The 20 meter doublet is 
rotatable, and helps considerably in wòrk- 
ing DX. The transmitter uses plug -in 
coils throughout and can be shifted from 
one band to another in 3 or 4 minutes. 
Operation is mainly on 20 meter phone, 
and often on ten meter when the band is 
"open." Also operated on 40 meter CW 
and 74 meter phone. 

Have been a member of the AARS. ARRL 
and ORS, and _lust recently qualified for 

The W- I- N- N -A -Ii :- Howard Earp, of l'a, 1le, Idaho, takes the "cake" for Ham 
stations this month. Iloward has a partirularly neat station :utd one that even the 

editors would he proud to own. 

the WAC certificate on CW. I need Africa to the diagram in January 1934 issue, and 
and Europe for phone WAC. Number of the new receiver will combine several dia- 
countries worked are about 30. grams in the same issue. 

I have found some very good articles in Very best 73 to you and all the "gang." 
Short Ware Craft magazine. especially on Howard Earp, WICHT, 
receivers. My receiver is built according Payette. Idaho. 

English "Ham" 

From the land where "wireless" got its 
first commercial start -F: n g I a n d -and 
here we see amateur station, GM', owned 
and operated by R. H. Jackson, whose ad- 

dress is given with his letter. 

Editor, SHORT WAVE CRAFT: 
I present herewith photograph of my 

transmitter. My receiver is a Pfanstiehl 
Single- Signal superhet with a Miller pre - 
selector and a National SW -3 as a "stand- 
by." My transmitter is a crystal- controlled 
unit working generally on 14 and 28 m.c. 
approximately, with 45 watts input from 
"b" batteries. The final output tube is an 
R.K. 18, although I occasionally use an 
R.K. 20. I have worked all countries and 
am WAC (worked all continents) and 
WBE (worked British Empire) several 
times. R. H. Jackson, G6ZU, 

54 Prince's St., 
Stockport, Cheshire, 
England. 

One Year's Subscription to 
SHORT WAVE C R A F T 

FREE 
for the "Best" Station Photo 

Closing date tor each contest -75 days preceeding 
date of issue: Nov. 15 tor Feb. issue. etc. the 
editors will act as judges and their opinions will 
be Anal. In the event of a tie a subscription will 
be given to each contestant so tying. 

XE1DD -F. L. Saldaña, Mexico, a "Live" Ham 
Editor, SHORT WAVE CRAFT: 

I have been for years a faithful reader 
of your fine magazine; it is without a 
doubt, the best paper for S.W. "fans" and 
"hams." You are the only source of prac- 
tical information for the experimenter. 

I have been on the air since February 
last year with my call XE1DD. I have 
experimented with most every circuit with- 
in the reach of my pocket, but after thor- 
oughly experimenting with most types of 
receivers and xmitters I came back to the 
old reliable hook -ups. 

My present equipment is composed of 
the famous "Globe 'trotter" receiver, with 
the simple addition of another audio stage, 
and the TNT Xmitter described on pages 
270, 271, 272 and 311 of your September 
1933 issue of Short Wave Craft. You may 
think I am a little out of date ... but Oh 
Boy, what fine results! Here is the dope: 

"GT" receiver: 2nd audio stage trans- 
former- coupled, and using another 230 with 
90 volts. One .00003 m.f. variable con- 
denser is used as band -spread, but it is 
seldom necessary as the main condenser 
(tuning) has been reduced to .000075 m.f. 
and I have the 20 meter band on 30 de- 
grees. Coil for 20 mts. 6 t. grid and 3 t. 
tickler. With a small switch I cut out the 
filaments of the last audio '30 and I get 
a faint signal of my xmitter in the "cans" 
while xmitting. RESULTS: 32 countries 
in all six continents. Isn't that fine work! 
Receiver is otherwise exactly as described 
in your November 1932 issue. 

The present Xmitter was inaugurated on 
the 20 meter band on March 17, and from 
then on these are the RESULTS: 158 

SO's. DX -All Xe's, W's, VE's, CM -2 -6, 
N, NY, TI- 2 -5 -8, VP4, CE, CP, EA, ON, 

D -2 -9, OM, VR4, VIC 
And the reports run like this ob: Most 

W reports are QSA 5 R 9, Most VE's re- 
ports QSA 5 R 7. EA5BS, at Cartagena, 
Spain reported QSA5 R6 Vy fb. VK2GU, 
Sidney, Australia, reported QSA5 R5, fb. 
fb. CE3AO says "U R the best hrd stn hr," 
D9NVR reported from Nuernberg, Ger- 
many QSA5 R7. Miss Denis Q. Alridge 
reported from Greenock, Scotland QSA5 
R6 "No XE stns hrd hr due to local screen- 
ing." VP4TJ says "U R only XE I ever 
hrd hr." Mr. L. A. Schwarz from Cold- 
water, Mich. (an exceptionally fine type 

of SW fan) "recorded on tape" my trans- 
mission while in contact with W5CPT. 

The aerial is of the "end -fed" type com- 
posed of a single wire, with one side 
coupled to xmitter and the other hung from 
a pole 60 feet above the street level. The 
length of the wire is 120 feet. 

The fact that these fine results were ob- 
tained only when I made the sets exactly as 
specified in your magazine speaks lots for 
it. 

I am sorry only a few boys send cards. 
I QSL EVER. I 'will be glad to swap 
photos and letters. 

Mr. F. L. Saldaña, 
Radio Amateur XE1DD, 
Cia Eléctrica Mexicana. S.A. 
Huamantla, Tlax, Mexico. 

Knock ! Knock! -Tao's there ? - Felipe 
L. Saldana. And we are nighty glad to 
salute one of our brethren from across the 
Rio Grande. 11'e arc pleased to hear that 
you found the "Globe- Trotter" receiver, as 
well as one of our transmitters, so satis- 
factory. We hope to hear from you again 
with some more notes.- Editor) 

A short -wave voice from another country. 
Mexico, and a peek at the station owned 
and operated by F. L. Saldana, XE1DD. 
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Fixed Condensers Made from Coils of Wire 
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Various small capacities or condensers can he made up by winding insulated wire on to wood dowel sticks, fibre tubes, etc. By 
proper arrangement of the units, the condensers can be made non -inductive 

HOW often do you get stuck for a 
very small capacity condenser? As 

often as we do, presumably. Well, 
here's a little idea that ought to appeal 
to you. Nothing less than condensers 
made with common D.C.C. wire, which 
can be wound up to make any small 
capacity you need. 

The principle is just the same as for 
ordinary condensers, except that there 
are only two "plates." Take for ex- 
ample the .0001 -microfarad condenser. 
You need 4 ft. 6 in. length of No. 22 
gauge D.C.C. wire. 

Put one end in the vise and stretch 
until it "gives." Then take the two 

ends and clamp them in the jaws of a 
twist drill. Fix the looped end of the 
wire in a vise and twist away until the 
wire resembles a sort of flex. 

It is important to do this job prop- 

Capacity Wire Length Winding Length 
.0002 9 ft. 4iî in. 
.00015 6 ft. 9 in. 3 in. 
.0001 4 ft. 6 in. 2 in. 
.000076 3 ft. 11/2 in. 11/2 in. 
.00005 2 ft. 3 in. 1% in. 
.000026 1 ft. 1 in. % in. 
.000012 7 in. 31 in. 

Not non -inductive. 

erly -by which we mean you must wind 
or twist really tightly, otherwise the 
capacity between the two wires will be 
lower than it should be owing to the 
gap. 

When the wire has been twisted you 
cut the loop and spread the two ends 
apart so that they cannot touch. Clean 
the two ends that were in the jaws of 
the twist drill -they are the two con- 
tacts of the fixed condenser. 

That, actually, is the condenser. As 
it is 2 ft. 3 in. long, though, it is not 
practicable for use in a set, and even if 
it were, it is inductive and liable to 

(Continued on page 506) 

GRID BIAS -How and Why 
CIRCUITS may come and circuits 
may go (they usually do) but bias 

goes on forever! That is, it will as 
long as the present type of vacuum 
tubes are in use. And, since biasing 
methods have become standardized, it 
behooves the experimenter to become 
familiar with the various types of bias 
as well as the advantages -and disad- 
vantages-of each. A thorough knowl- 
edge of the subject should be invaluable 
to the individual. This is written with 
the intention of conveying to the read- 
er a good working knowledge of the 
subject. 

First, why is bias necessary? To un- 
derstand this we must realize that the 
main purpose of bias is to limit plate 
current. In any tube circuit the plate 
is at a positive potential, while the 
cathode is negative. This means that 
a current will flow from cathode to 
plate- and, if there is no way of con- 
trolling this current, it will become ex- 
cessive and ruin the tube. It is evi- 
dent, then, that there must be some 
means of controlling the plate current. 

Vacuum tubes are constructed with 
a grid mounted between the cathode and 
plate. The grid is a spiral -shaped ele- 
ment and its position is such that the 
electron stream flowing from the ca- 
thode to the plate must flow through it. 
The action might be likened to water 
flowing through a screen. The grid's 
potential determines the amount of 
electrons that get by it and to the plate. 

This is easy to understand when it 
is remembered that the electrons leav- 
ing the cathode are negative. Since 
likes repel, if the grid is negative, it 
will repel the electrons coming from the 
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Fig. 1 -The well -known battery bias. Fig. 
2- Cathode resistor bias method and how 
drop in voltage is measured. Fig. 3 -Sim- 
plest or "grid- leak" bias. Fig. 4- Illus- 
trates "fixed bias" -here the biasing re- 
sistor is a part of the bleeder resistance. 

By Norman 
C. Edwards 

cathode and thereby decrease the plate 
current. When the grid has neither a 
positive nor negative potential, it will 
offer practically no resistance to the 
electron flow; when it is at a high 
enough negative potential it will com- 
pletely stop plate current. All the 
values between zero bias and cut -off 
bias have a continuously varying effect 
on the plate current. In this manner 
the grid bias controls the plate current. 

Biasing Methods 
There are four common methods of 

providing the required bias for vacuum 
tubes. The simplest is known as bat- 
tery bias. (Fig. 1) In this method a 
battery, either wet or dry, is connect- 
ed so that its negative terminal goes to 
the grid of the tube or tubes under con- 
sideration and its positive terminal is 
connected to the cathode. The result is 
obvious: the grid is placed at a nega- 
tive potential with respect to cathode 
by as much as the voltage of the bat- 
tery. It is necessary to select a bat- 
tery whose voltage is near that required 
for biasing the tube in question. It is 
interesting to note that since there is 
no current required in the grid circuit, 
there is no drain on the battery. In 
cases where the voltage requirements 
are high, battery bias may be obtained 
from a separate power -pack. This is 
only necessary in Class "C" R.F. am- 
plifiers and is a subject in itself. 

Cathode Bias 
Cathode bias is so called, because the 

resistor that builds up the bias is in 
the cathode circuit. We have found 

(Continued on page 506) 
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WHAT'S NEW 
481 

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

tion of its merits. 

In Short -Wave Apparatus 
25 Watt Junior Transmitter 

Front and rear views of 25 -watt Jr. transmitter. 

THE Trutest 25 watt Junior transmitter is one of straight- 
forward design, employing exactly the same circuit as the now - 

popular Lafayette P46 transmitter, which has made a great number 
of friends. This circuit was chosen for simplicity of construc- 
tion and operation, as well as its "sure -fire" performance. The 
circuit consists of the Les -tet oscillator buffer or doubler, using 
a 56 -53 tube combination instead of the 2B6 tube, which is not 
generally available, driving a pair of 46's in parallel as the 
neutralized amplifier. At all times, the 46's act as an amplifier as 
all doubling is accomplished in the Les -tet circuit. This oscillator 
buffer -doubler is the most efficient doubler we have played with; 
it is very easy on the crystal, even though improperly adjusted, 
which it is almost impossible to do 

The tubes employed are also well known for their performance 
and economy. In view of this, it is felt that this is the ideal 
"transmitter kit" for the beginner, who wants to build a small 
transmitter, and still have that "professional" appearance. We 
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Make -up and diagram of power -supply unit for 25 -watt trans 
mitter. 

By Frank Lester, 
W2AMJ 

feel quite sure the Trutest 25 watt Junior transmitter has all 
this and more, as the photographs prove. 

The tuning range of this transmitter is from 160 to 20 meters, 
sets of coils are available for all of the amateur bands included 
in this range. The output power on all of these bands will be 
25 watts. 

At this point, it might be explained why this transmitter is 
rated at 25 watts and why the P46 Lafayette transmitter is 
rated at 30 watts. This is explained by the fact that in the 
manufacturer's efforts to keep the cost of this transmitter and its 
power- supply at a minimum, only single- spaced tuning condensers 
are employed throughout, while the matched power supply unit 
for this transmitter only supplies 400 volts. With this voltage, 
the power output of this transmitter is limited. The P46 
transmitter employs a larger power -supply, which delivers 600 
to 650 volts; this requires the double- spaced condensers and high- 
er- voltage "filter" condensers. 

Because this is a small transmitter, do not get the idea from 
what has been said previously, that the results expected need be 
also small, for if you do, you arc greatly mistaken. This little 
transmitter has a range of approximately 1000 miles on 80 meters 
CW, and a more or less unlimited range on 20 meters. As the 
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Diagram of 25-watt transmitter. 

range of all transmitters is, however, not alone governed by the 
transmitter itself, but the particular location and antenna instal- 
lation, as well as the frequency, the range of any transmitter 
cannot accurately be given, due to these variable factors. 

Testing and Operating: When the unit is completely wired and 
checked, the tubes. coils and crystal should be inserted, and a 
power supply capable of delivering 350 to 400 volts D.C. at ap- 
proximately 150 milliamperes as well as 2'/s volts at 6% amperes, 
should be connected to the respective terminal strips. The Tru- 
test power supply kit No. YY -21068 has been especially designed 
for this unit. However, as mentioned above any power supply 
delivering the proper voltages may be employed. 

Coil Combinations 
The coils to be used will depend entirely upon the choice of 

crystal and output frequencies. As a rule, the three stages will be 
tuned to the same frequency when operating on the 160, 80 and 40 
meter bands. For 20 meter operation a 40 meter crystal is re- 
quired, to be used with a 40 meter oscillator coil, a 20 meter 
doubler coil, and a 20 meter amplifier coil. It is possible, how- 
ever, to obtain entirely satisfactory operation on the 80 and 40 
meter bands when using 160 and SO meter crystals, respectively, 
and doubling in the buffer stage. Possible combinations of coils 
and crystals for operation on the different bands may be seen on 
the chart below. 
Output Band Crystal 08e. Coil Buffer Coil Amp. Coil 

160M 160M 1605E 160M 160M 
80 160 160 80 80 
80 80 80 80 80 
40 80 80 40 40 
40 40 40 40 40 
20 40 40 20 20 

An RF thermocouple meter may be inserted in one feeder to l 
give an indication of the current there. While this is no indica- 
tion of the power output, since different antennas will give dif- 
ferent values of antenna current for the same power, it is very 
useful in tuning the antenna. It also (Continued on page 504) 

Names and addresses of manufacturen of apparatus on this and following pales furnished upon receipt of 3 -cent stamp: mention No. of article. 
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NEW APPARATUS FOR THE 

New sound -cell microphone, 
1171. 

SOUND CELL M1CRO- 
I'HONE, 1171 

THE latest in sound-cell micro- 
phone developments is represent- 

ed in this new BR -26 sound -cell mi- 
crophone. Spherical in shape, this 
new microphone is omni- directional 
Similar to most other crystal micro- 
phones this one requires no polariz- 
ing voltages and requires no input 
transformer thus eliminating the 
source of inductive hum pickup. The 
out -put level of this new Brush in- 
strument is minus 66 D.B. and rep- 
resent: an impedance similar tu a 
rapacity of .005 mf. Contained as 
an integral part of the case is a 
three -prong plug with proper socket 
for either stand or suspension 
moulting. Provisions are made for 
connecting this microphone to push - 
pull or single -ended input stages. 
An ideal microphone for the ama- 
teur interested in high -quality re- 
pruduction and for the better class 
P.A. installations. 

NEW ANTENNA, H72 
THE Windopole Aerial shown in 
the photograph is a recent de- 

velopment of Tube Deutschmann. 
This pole type antenna is provided 
with a mounting base which per- 
mits the antenna to be fastened di- 

rectly to the window of as building, 
on a roof or even on a motor car. 
It is collapsible and may easily be 
transported for demonstration pur- 
poses as in the case of a dealer dem- 
onstrating various types of receivers 

in homes, and front its construction 
we believe it might be well adapted 
to ultra -short wave amateur trans- 
mission and reception. The photo - 
graph shows the general utility of 
this antenna. 

UNIVERSAL SOCKET 
ASSEMBLY, 1173 

THE socket shown in the photo- 
graph is constructed of Steatite 

insulating material, making it suit- 
able for high -frequency and ultra- 
high frequency operation. The 
socket proper may be removed from 
the metal mounting flange. thus 
permitting the socket to be mounted 
directly on the chassis by means of 
a spring clip. eliminating necessity 
of screws. Two spacers are furn- 
ished. permitting the sockets to be 
mounted above the chassis when the 
metal flange is employed. 

NEW HiGH- FREQUENCY 
CON DEN SERS -H74 

A new series of ultra-high fre- 
quency variable condensers. known 

as the HF micro condensers. has 
just been created by the Unit De- 
velopment Division of the Hammalr- 
lund Mfg. Co. 

This group includes single and 
dual models in a variety of sizes. 
Both types have cadmium plated 
soldered brass plates with B -100 lso- 
lantite. for insulation. to insure 
lowest losses, rigidity, and stability. 

(Cunt in ua d ana gape 500 

"HAM' 

Portable antenna, 

Steatite socket, 117 3. 

The BS -5 Five -Band Bandswitch Receiver 
By Guy Stokely, E.E. 

coupling is used in the detector circuit because of its high order of sensi- 
tivity, selectivity, and smooth operation. The cathode taps on the five 
coils have been carefully worked out in order to insure maximum sensi- 
tivity and ease of control. 

Regeneration is controlled by means of the potentiometer R10 ( 100.000 
ohms) having a specially tapered resistance characteristic. This method 
of oscillation control has practically no effect on the tuning adjustments. 
The audio frequency component of the output of the detector stage is 
fed into the two stage audio frequency amplifier. Resistance capacity 
coupling is used in order to insure the highest quality of reproduction. 
The output of the amplifier is ample to work the dynamic loud -speaker 
to full capacity on all moderate signals. 

The filaments of all tubes are connected in series and lighted directly 
front the house -lighting system, the voltage being reduced to the proper 
value by means of the series tube K42A. Rectification is accomplished by 
the 25Z5 tube and the current is filtered by the choke capacity combina- 
tion Ll -C10, having a total of 30 henries and 60 mf. This is ample to 
remove the last trace of A.C. hunt. Field excitation for the dynamic loud- 
speaker is obtained from the input side of the filter system. 

The approximate wavelength coverages of each of the five steps are 
as follows: 12 to 26, 25 to 50, 48 to 80, 88 to 204. 202 to 550 meters. 
Operated from any aerial having an overall length of front 20 to 90 
feet, this receiver is capable of consistent foreign as well as domestic 
reception at full loud- speaker strength. 

This model is also available for use with metal tubes, and in a com- 
munications type for amateur reception. 

This article has been prepared from data supplied by courtesy of Eilen 
Radio Laboratories. 

Appearance of BS -5 five -hand receiver. (No. 585) 

THE itlodel BS -5 receiver has been designed to meet 

the requirements of the short wave "Fan" who wishes 

a sensitive and highly efficient "bandswitch" receiver. 
Covering the entire wavelength range of 12 to 550 meters 
in five bands, with no skips, this type of set does away 
with the necessity of continually changing plug -in coils 
each time the listener wishes to receive on a different 
band. 

Operating from the 105 to 130 volt A.C. or D.C. house 

lighting system and containing a hi- fidelity dynamic loudspeaker as well 

as an automatic headphone jack, this unit is completely self -contained 
and very compact. The usual bothersome antenna trimmer adjustment 
has been successfully eliminated in its design. The regeneration and 

band -spread controls are extremely smooth in operation and any beginner 
can readily obtain excellent results from it. 

Examination of the accompanying circuit diagram reveals the use of 

the latest in hi -gain type vacuum tubes, i.e., 6D6-6D6- 76,4:3 -25Z5 fune- 

tioning as an aperiodic R.F. amplifier, electron -coupled screen -grid regen- 

erative detector. powerful two -stage audio -frequency amplifier with pent- 
ode output stage, rectifier and completely built -in power supply. The 

K42A is a line voltage dropping tube. 
Signals are fed into the control grid of the first 6D6 tube and given a 

considerable increase in strength due to the high amplification properties 
of this tube. Bias for this stage is furnished by the resistor -capacity 
combination R2 -C2, the suppressor -grid being tied to the cathode. The 

output of the R.F. stage is electro- magnetically coupled into the grid 
winding of the detector stage, the proper windings for the wave band 

in question being selected by means of the hand- switch SI. This switch 

is one having an extremely low distributed -capacity and a very low 

leakage, in order to reduce losses to an absolute minimum. Electron 
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Diagram of the BS -5 receiver. 

Names and addresses of manufacturers of sets described on this and following pages furnished upon receipt of postcard request; mention No. of article. 
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THE RADIO RM.R T 
a Geo. W,Shuart 

Relays Simplify Operation of Station 
UNQUESTIONABLY the up -to- 
date amateur station should be relay 

operated. The use of relays in connec- 
tion with radio and electrical apparatus 
not only provides a very desirable con- 
venience but in many cases safeguards 
the apparatus and the operator against 
damage or injury. In this article we 
will endeavor to illustrate a number of 
uses to which relays might be well em- 
ployed. 

The first application of a relay in an 
amateur station is for keying the trans- 

TO ALL 
PRIMARIES 

-a 

FIG.1 FIG.2 

TO SWITCH 

Fig. 1- Keying relay. Fig. 2 -Sim 
ple circuit for turning transmitter "on' 
and "off." 

mitter. There are a number of reasons 
why this works out most effectively, 
and they are: It removes high voltage 
from the metal parts of the key and 
permits uniform characters to be trans- 
mitted, especially when a "bug" is em- 
ployed. The connections for this relay 
are shown in Fig. 1. The next appli- 
cation is for turning the transmitter 
on and off. In cases of low power, 
where filaments and plate voltages may 
be applied to the rectifier at the same 
time in the power supply, only one relay 
is required, as shown in Fig. 2. When 
using this particular method, it is ad- 
visable to have a switch in the B nega- 
tive or B plus supply of the transmitter 
power supply, so that the plate voltage 
will not be applied to the tubes before 
the filaments are thoroughly heated. 

By employing the system shown in 
Fig. 3 in conjunction with Fig. 2, we 
have a very satisfactory arrangement. 
This should be used as we said before 
where a low voltage power supply is 
employed so that there is no danger of 
damaging the rectifier tubes. The cir- 
cuit in Fig. 3 primarily opens the B 
negative circuit right at the power 
transformer secondary. In addition, 
we have shown how the receiver may be 
operated in conjunction with this ar- 
rangement to permit stand -by for rapid 
change -over during communication. 
Two relays are employed here -one to 
disconnect the B minus center tap of 

The Editors would appreciate receiving 
photographs, together with diagrams 
and descriptive matter of modern ama- 
teur stations. Those believed most suit- 
able will be described occasionally on 
this page. Include as much data as you 
believe will provide material for an in- 

telligent description. 

the high -voltage secondary, thus turn- 
ing off the power to all stages in the 
transmitter, and another relay to turn 
the receiver on by connecting the center 
tap in the high voltage secondary of the 
receiver power transformer; this is for 
standing -by. In order to transmit, 
merely make contact with the stand -by 
switch; this turns the high voltage on 
to all tubes in the transmitter and at 
the same time turns the receiver off. 

Where higher power is used it is 
necessary to heat the filaments for a 
period of at least 15 or 20 seconds and 
in some cases a few minutes before 
plate voltage is applied. This may be 
accomplished with time -delay relays or 
more simply and more economically by 
the system shown in Fig. 4. Here a 
single double -pole, single -throw relay 
is used to turn on the filament trans- 
formers. The other pair of contacts on 
this relay complete the circuit for the 
high -voltage relay. Thus, when the 
plate switch makes contact the pri- 
maries of the high -voltage transform- 
ers are thrown on and we are ready for 

H.V. 8 OF 

- 110V 

TRANSMITTER 

S.P.5 T / RELAY 

I SEC 

H V B OF RECEIVER 

LtoV 

5 P S T 
/RELAY 

FIG 3 

,e STANDBY SW 
4 `TO SHUT OFF 

-lANSMITTER ANO 
TL EN ON RECEIVER 

Fig. 3 -This system provides rapid 
change -over from transmit to receive 
and speeds up operation. 

operation. If the plate switch is pulled 
open, only the filaments remain on; 
while if the filament switch is pulled 
open while the plate switch is closed, 
they all go off at the same time, which 
is a reasonable measure of safety. The 

'3AV 
DPST / RELAY 

FILAMENT 
PRIMARIES 

FILAMENT 
SWITCH 

s.P.5.T 
RELAY 

) 

PLATE 
SWITCH 

III 

o 

PLATE 
PRIMARIES 

f 

Fig. 4 -How two re ays are employed 
n a high -voltage power -supply, using 

separate transformers for plates and 
filaments. 

only danger is in throwing the filament 
switch on when the plate switch is al- 
ready closed. The operator should 
make sure that this is never done! 

The entire group shown in the four 
different diagrams represent a complete 
installation. A combination for rela- 
tively high voltage would be Fig. 1 
for keying, Fig. 3 for stand -by and Fig. 
4 for starting the station. In the case 
of Fig. 4 for relatively high voltage 
power supplies, where separate fila- 
ment and plate transformers are em- 
ployed, break -in can be accomplished 
with the plate switch, merely by discon- 
necting the high voltage primary. In 
this case, the field of the relay operat- 
ing the receiver would be connected in 
parallel with the field of the plate relay. 
Of course, if a number of separate 
power supplies are employed, then the 
number of relays will have to be in- 
creased. This will depend upon the 
particular station layout. If relays 
are installed, there is no doubt that 
they will prove the most valuable ac- 
cessory the operator ever employed. 

What Do YOU Want? 
litre's your chance -Tell the Editors 

what subjects you would like discussed i n 
this Department -A postcard will do 
But send it! Hi! 
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Eddie Sehmeiehel. Chicago, III., another SW(' "Trophy" 
winner, and one of our very finest IDXers: Ile rates 

"tops" in the mid -west. 

WELCOME again to these DX 
pages, our dial- twisting friends! 

The "real" DX season is now being 
ushered in, with steady cool weather, 
static dying out on the lower frequen- 
cies, and we again look forward with 
high hopes and assurances to this win- 
ter being one of the best DX seasons 
yet encountered! 

Steady improvements in the art of 
short -wave broadcasting by the leading 
nations of the world has focused atten- 
tion on this highly effective method of 
international propaganda, and many 
smaller nations have considered the 
importance of "SWs" sufficiently to put 
their "dot" on the map of new lands to 
be heard by the interested DXer. 

Coupled with this fact, in increased 
enjoyment of short -wave reception, is 
the important factor of constantly im- 
proving transmitting equipment and in- 
creasing knowledge of SW transmission 
peculiarities, applied to the improve- 
ment of reception of each station 
throughout the world. 

Considering all of these factors, our 
hopes for better and more enjoyable 
DXing this fall and coming Winter 
seem to be well founded. 

We now begin last month's (Sept.) 
DX reception report, and we would ad- 
vise that you keep our article beside 
you, when tuning, as constant remind- 
ers of the DX stations to be heard at 
various times. 

The main reason for this article, 
OMs, is to show you when, where, and 
how to tune, in order that you yourself 
will not fail to also hear these nice 
"catches." So, go to it, you DX fiends, 
and may all the DX gods be with you!! 

Italian Somaliland Is On The Air! 
Taking the tip from our own article 

LET'S "Listen In" 

With 
Our Short -Wave "DX" Editor 

Winorr of .1I,iiiirth "S.11 -. Scout' Trophy. 

This is the second article by Mr. Miller. We shall be glad to have 
our readers send us suggestions, as well as data on new stations not 
mentioned here. Queries should be accompanied by a 3 cent stamp. 

in last month's issue, we 
tried for ITK, on 16.385 
mc, located at Mogadiscio, 
and sure enuf, we located 

ITK, not once, but easily 4 or 5 times! 
ITK was heard as early as 5:50 a.m., 

and as late as 8:30 a.m., mornings, and 
also heard in afternoon at 3 p.m. 

ITK's signal ranges from R6 -R8, 
and a notable aid in snaring this rare 
catch is the "swing" of the carrier, 
which shifts back and forth quite rap- 
idly, as in other distant African sig- 
nals heard here. Try for ITK now, as 
this station seems to be on very often 
of late, and is easily heard. Here's a 
tip: there's a very powerful CW sig 
on every a.m., just a bit to the high 
frequency side of 
ITK, so, upon 
tuning in the CW 
sig, you need only 
mark that spot on 
the dial, and tune 
dly (daily), 
a.m.'s, best bet 
5:30 - 6:30 a.m., 
just to HF side of 
the CW signal! 
Here's our best 
wishes that you 
snare this real 
DX!! Russ Bal- 
lard, our travel- 
ing DXer, located 
on the Grace Line 
"Santa Rosa," re- 
ported reception 
of ITK several 
months ago when 
nothing was 
known concerning this catch. So, to 
the best of our knowledge, Russ is one 
of the very first to hear this "African 
Ace." Our sincere congrats, OM! 

Addis Ababa Again Heard! 

station to ur FB log books! Here's a 
chance for all those disappointed listen- 
ers who waited for ETB's veri in vain, 
to get 'em verified, tho under new man- 
agement, hi! 

Reports for both ITK and IUC should 
be addressed to the Rome address given 
in last issue % Minister of Marine. 

China Makes Its Bid! 
During the last month, Chinese phone 

stations have been unusually active. 
XGM, Shanghai, on 17.6 mc, has been 
heard several mornings, phoning the 
Rugby Station, GBA on 18:59 mc, and 
putting in a very fine signal. This sta- 
tion somehow favors Wed. and Fri. for 
operation, so our tip on XGM is: try 

aEORES 
c. 

. .... 
, 

1105 DE Se MIGUEL 

CT2AJ-A handsome multi -colored QS!, from the Azores - 
another "mid- winter" catch. 

IUC, 11.955 mc, the Italian Station 
at Addis Ababa, is being 
heard with a fine signal, 
on the average, from as 
early as 11:30 p.m. to 2 
a.m., quite often of late 
phoning Rome. A man 
and woman alternate at 
the "mike," and a sure 
recognition of this catch is 
assured by the phrase 
"pronto Roma" frequently 
injected into the conver- 
sation. 

Try for this station 
n ehtly, at the extrenr" 
11F end of the 25 meter 
"broadcast" band, and 
we're sure you'll reward 
our faith in ur ability to 
add this Italian Colony 

-arm-finds from the Land of Static" 
ToRAOIOtW- tNL ur(:R'ArRt __eat _ ._._.. OSA -R._T 

Fone wkd 
ORII ORM _- ORS 

_ 
_. QSR /QSX _ .. _MX. _ ... y 

Transmitter R; -. Receiver 

,. 
r. , , _ . 0 

\VUFY/ 
TNX FOR WED; SALAAMS ES 73 

QRA-COROMANDEL P.O., 
S. INDIA. c >=--s =._ eeClY_ 

TNXOSLDIRECT nw>r.nr Mrw sc..ec.e 

VU7FY -QSL from So. India verifying 10 watt fune 
reception: 

dly, especially Wed. & Fri., from 6 -7 
a.m. XGM favored 6:20 a.m. several 
days. 

Trying for XGM, our tip is to tune 
for GBA first, a vy powerful sig. GBA 
will call "Hello Shanghai," and then 
you need merely tune to XGM's fre- 
quency and "log" them phoning! 

Two other Chinese phones have been 
active, tho call letters are not known. 
These are, Shanghai on 9.285 mc, and 
Hangkow, on 9.08 mc. Heard early in 
Sept., on several occasions, these two 
DX fones "worked" one another at 
5:00 -5:45 a.m. The Hangkow signal is 
louder, and both "sigs" have the usual 
Asiatic rapid "flutter." Distorted high 
voices are the general fare of these sta- 
tions. Shanghai rates R4, Hangkow 
R 5 -6, on the average. 

Then there is our old reliable XOJ, 
on 15.795 mc., still very active between 
8 -12 p.m., usually most active from 
8 -10 p.m. This station, as given in last 
issue, phones JVD, and occasionally, 
JVF. Not very strong, so we advise 
very slow, (Continued on page 508) 
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World S -W Station List 
Complete List of Broadcast, and Telephone Stations 
All the stations 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 is a good idea to follow a general schedule during bright daylight, listen between 13 and 19 as far as wavelength in relation to the time of meters (21510 to 15800 kc.) the day is concerned. The observance of these To the east of the listener, from about 4 p.m: simple rules will save time. 6 a.m., the 19 -35 meter will be found very pro - From daybreak till 9 p.m. and particularly ductive. To the west of the listener this same 

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

Short -Wave Broadcasting, Experimental and Commercial Radiophone Stations 
NOTE: To convert kc. to megacycles (roc.) shift decimal point J 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.. 
Sat.. Sun. 12:30.5. 6.9 D.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.V. 
Relays WHAM dally 7:30 a.m.. 

12.05 a.m. 

31600 kc. WBXWJ 
BX. 9.494 meters 

PENOBSCOT TOWER 
DETROIT, MICH. 

Daily 6 a.m.12:30 a.m. 
Sun. 8 cm.-I2 M. 

21540 kc. W8XK 
-8. 13.93 meters 
WESTINGHOUSE ELECTRIC 

PITTSBURGH. PA. 
7.9 a.m.; relays KOKA 

21530 kc. GSJ 
-B. 13.93 meters 

DAVENTRY 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 

21520 kc. W2XE 
.0- 13.94 meters 
ATLANTIC BROADCASTING 

CORP. 
4aß Madison Ave.. N.Y.C. 

WABC 7:301.15.-1 p.m. 

21470 kc. *GSH 
13.97 meters 
DAVENTRY 

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

6.8:45 a.m.. 9 a.m.I2 n. 

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

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

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

Werks WKK Daytime 

21060 kc. WKA 
-C- 14.25 meth 

LAWRENCEVILLE. N. J. 
Calls England 

n on 

21020 kc. LSN6 
-C- 14.27 meters 

HURLINGHAM. ARG. 
Calls N. Y. C. 

6 a. 15.5 p. B. 

20860 kc. EHY -EDM 
-C 14.38 meters 

MADRID. SPAIN 
Werks S. America. mornings. 

20700 kc. LSY 
C. 14.49 meters 

MONTE GRANDE 
ARGENTINA 

Tests Irregularly 

20380 kc. GAA 
-C 14.72 meters 

RUGBY. !NOLAND 
Calls Argent in.. Brazil. 

mornings 

20040 kc. OPL 
C- 14.97 meters 
LEOPOLDVILLE. BELGIAN 

CONGO 
Works with ORG in morning 

20020 kc. DHO 
-C. 14.99 meters 

NAUEN. GERMANY 
Works S. America. mornings 

19900 kc. LSG 
-C. 15.08 meters 

MONTE GRANDE. 
ARGENTINA 

Tests irreguls-ly, daytime 

19820 kc. WKN 
C 15.14 

LAWRENCEVILLE. N. J. 
Calls England. daytime 

19680 kc. CEC 
-C- 15.24 meters 

SANTIAGO. CHILE 
Works Buenos Aires and Colom- 

bia daytime 

19650 kc. LSN5 
-C- 15.27 meters 
HURLINGHAM, ARGENTINA 

Calls E , daytime 

19600 kc. LSF C 15.31 meten 
MONTE GRANDE, 

ARGENTINA 
Tests irregularly. daytime 

19480 kc. GAD C 15.4 meten 
RUGBY. ENGLAND 

Works with Kenya. Africa, early 
morning 

19355 kc. FTM C 15.50 meters 
ST. ASSISE. FRANCE 

Calls Argentine, morning 

19345 kc. PMA 
-B.C. 15.51 meters 

BANDOENG. JAVA 
Calls Holland early a.m. 

Breadeasts Tues.. Thur.. Sat., 
10:00.10:30 a.m. Irregular 

19260 kc. PPU 
-C. 15.58 meters 

RIO de JANEIRO. BRAZIL 
Works with France mornings 

19220 kc. WKF 
C- 15.60 meters 

LAWRENCEVILLE. N. J. 
Calls England. daytime 

19200 kc. ORG 
-C. 15.62 meten 

RUYSSELEDE. BELGIUM 
Works with OPL mornings 

19160 kc. GAP C 15.88 meters 
RUGBY. ENGLAND 

Calls Australia. early a.m. 

18970 kc. GAQ 
C 15.81 

RUGBY. ENGLAND 
Calls S. Africa. morning 

18890 kc. ZSS 
C- 15.88 meters 
KLIPHEUVEL. S. AFRICA 
Works Rugby 6:30 a.m. -12 n 

18830 kc. PLE 
-C. 15.93 meters 

BANDOENG. JAVA 
Calls Holland, early a. a. 

18680 kc. OCI 
-C- 16.06 meten 

LIMA. PERU 
Works various S.A. stations 

daytime 

18620 kc. GAU 
.C. 

RUGBY. ENGLAND 
Calls N. Y.. daytime 

18345 kc. FZS 
C- 16.35 meters 

SAIGON. INDO -CHINA 
Phones Paris. early ...mum 

18340 kc. WLA 
C 16.36 m 

LAWRENCEVILLE N. J. 
Calls England. daytime 

18310 kc. GAS 
-C- 18.38 meters 

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 8. America. daytime 

18200 kc. GAW 
-C- 16.48 meters 

RUGBY. ENGLAND 
Calls N. Y.. daytime 

18135 kc. PMC 
C- 18.54 meters 

BANDOENG. JAVA 
Phones Holland, early a. a. 

18115 kc. LSY3 
C- 16.56 meten 

MONTE GRANDE. 
ARGENTINA 

Tests Irregularly 

18040 kc. GAB 
-C 16.63 meten 

RUGBY. ENGLAND 
Calls Canada. 

morn. and early attn. 

17810 kc. PCV 
,C 16.84 matan 

KOOTWIJK, HOLLAND 
Calls lava. 8.11 a m. 

17790 kc. GSG 
-B- 16.86 meters 

DAVEN TRY. 
B.B.C.. BROADCASTING 

HOUSE, LONDON ENGLAND 

17780 kc *W3XAL 
B 16.87 

NATIONAL BROAD. CO. 
BOUND BROOK. N. J. 

Relays WIZ. Daily sae. Sun. 
8 a.m. -4 p.m. 

17775 kc. *PHI B 16.88 meters 
HUIZEN. HOLLAND 

5.10 am. dally except Tue. 
and Wed. 

17760 kc. *W2XE 
B- 18.89 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; 5:55.11 a.m. 

17760 kc. 
C- 

IAC 
16.89 meters 

PISA. ITALY 
Calls shies. 030.7:30 a. a. 

17741 kc. 
16.91 meters 

BANGKOK. SIAM 
Works Germany 4.7 a.m. 

17650 kc. 
17 meters 

SHANGHAI. CHINA 
Works London 7.9 a.m. 

17520 kc. 
C. 17.12 meters 

NAUEN. GERMANY 
Werks S. America near 9'15 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. J. 

Tests Irregularly 

17120 kc. 
C 17.52 meths 

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

Calls ships 

HSP 
-C- 

XGM 
C- 

DFB 

WOO 

17080 kc. 
-C- 

GBC 
17.56 ters 

RUGBY. ENGLAND 
Calls Ship 

16270 kc. WLK 
C. 18.44 meters 

LAWRENCEVILLE. N. 1, 
Phones 

Are.. Brav., Peru. daytime 

16270 kc. 
-C- 

WOG 
18.44 meters 

OCEAN GATE. N. J. 
Calls England, 

morning and early afternoon 

16240 kc. 
18.47 meters 

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

8.11:30 a.m. 

16233 kc. FZR3 

KTO 
-C- 

C 18.48 meters 
SAIGON. INDO -CHINA 

Calls Paris and Pacifie Isles 

15880 kc. FTK 
-C. 18.90 meters 

ST. ASSISE. FRANCE 
Phones Saloon. morning 

15865 kc. 
C 18.91 meters 

SANTIAGO. CHILE 
Works other S.A. stations 

afternoons 

CEC 

15810 kc. 
C 18.98 meten 
HURLINGHAC. ARGENTINA 

lls 
B razil and Europe, daytime 

15760 kc. J YT 
X- 19.04 meters 

K EMIKWA -CHO. CHIBA. 
KEN. JAPAN 

t lar In late afternoa 
and early morning 

LSL 

15660 kc. J V E C 19.16 meters 
NAZAKI, JAPAN 

Phones Java 3.5 a.m. 

15620 kc. JVF 
C- 19.2 m 

NAZAKI. JAPAN 
Phenes U.S.. 5 a.m. a 4 p.m. 

15460 kc. KKR 
-C 

RCA COMMUNICATIONS. ATIONS. 
BOLINAS. CAL. 
Tests Irregularly 

15415 kc. KWO 
-C. 19.48 meters 

DIXON. CAL. 
Phones Hawaii 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 NSTRALAMT. 

ZEESEN, GERMANY 
Tests Irregularly 

15355 kc. KW U 
-C 19.53 meten 

DIXON. CAL. 
Phones Pacific Ides end Japan 

15340 kc. * DJ R B 19.56 meters 
BROADCASTING HOUSE, 

BERLIN. GERMANY 
8 -9 a.m. 

15330kc.*W2XAD 
.B. 18.58 meten 

GENERAL ELECTRIC CO. 
SCHENECTADY. N. Y. 

Relaya 
WGY 10 a.m.4:30 p.m. 

15310 kc. GSP 
-B 15.8 meten 

DAVENTRY 
B.B.C.. BROADCASTING 

HOUSE. 
LONDON. ENGLAND 

Irregular. 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. *DJQ 
B. 19.63 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

613.8:15-11 a.m. 4 :50 -10:45 p. m. 
Sundays 11:10 a.m. -12:20 p.m. 

15270 kc. *W2XE 
B- 19.65 meten 

ATLANTIC BROADCASTING 
CORP. 

485 Madison Ar., N.Y.C. 
Relays 

WABC daily. 1.5 p.m. 

15260 kc. GSI 
-B 19.66 meters 

DAVENTRY, 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
12:15.4 p.m. 

15252 kc. RIM 
-C. 19.67 meters 

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

15250 kc. W1XAL 
-B- 19.67 Retors 

BOSTON MASS. 
lrreeator. I. marslsg 
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15245 kc. *TPA2 B 19.68 meten 
"RADIO COLONIAL" 

PARIS. FRANCE 
Service d la Radiodiffusion 

98. his. Blvd. Haussmann 
2.3. 5:55.11 a.m. 

15230 kc. *OLR 
B- 19.70 meters 

"RADIO PODEBRADY." 
CZECHOSLOVAKIA 

Daily 1:30 -4 p.m. 

15220 kc. *PCJ B 19.71 meters 
N.V. PHILIPS' RADIO 

EINDHOVEN. HOLLAND 
Tues. 4:30.6 a.m. 
Wed. 8.11 a.m. 
Sun. 6.7 a.m. 

15210 kc. *W8XK 
B 19.72 meters 

WESTINGHOUSE ELECTRIO 
& MFG. CO. 

PITTSBURGH, PA. 
9 a.m. -7 p.m. 
Relays KDKA 

15200 kc. *DJB 
B- 19.74 meten 

B ROADCASTING HOUSE 
BERLIN. GERMANY 

12:05-5:15. 5:55.11 a.m., 4:50- 
10:55 p.m. 

Sun, also 11:10 a.m.. -12:20 p.m. 

15180 kc. GSO 
-B- 1176 meters 

DAVENTRY 
B.B.C.. BROADCASTING 

HOUSE. 
LONDON. ENGLAND 

3.5 a.m. 

15180 kc. RW96 
-B- 19.76 meters 

MOSCOW, U.S.S.R. 
Sun. 1.2 p.m. 

15140 kc. *GSF 
-B- 19.82 meters 

DAVENTRY. 
B.B.C. BROADCASTING 

HOUSE. LONDON. ENGLAND 
6.8:45. 9 a.m. -12 n., 4:05- 

545pm. 
15130 kc. PMH 
B- 19.82 meten 

NIROM 
BANDOENG. JAVA 

5:30 -II a.m. 

15120 kc. HVJ 
-B- 19.83 meters 

VATICAN CITY 
1030 to 10:45 a.m., newt 

Sunday 
Sat. 10.10:45 a.m. 

15110 kc. *DJL 
B- 19.85 meters 

B ROADCASTING HOUSE. 
BERLIN, GERMANY 

12.2. 8 -9 a.m.. 11:35 a.m. - 
4:30 p.m. Irregular 4:50.10Á5 

p.m. Also 6-8 a.m. Sun. 
_ 

15090 kc. RKI 
-B,C- 19.88 meters 

MOSCOW. U.S.S.R. 
Phones Tashkent near 7 a.m. 
end relays RNE on Sundays 

10 -11 a.m. 

15070 kc. PSD 
ÌO DE JANEIRO, BRAZIL 
Calls N.Y., Buenos Aires and 

Europe, daytime 

15055 kc. WNC 
-C. 19.92 meten 

HIALEAH. FLORIDA 
Calls Centel America. daytime 

14980 kc. KAY 
. 0 20.09 meten 

MANILA. P. I. 
Phones Paelße Jala 

14970 kc. LZA 
.B,C- 20.04 meters 

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., I -3 p.m. 

14960 kc. PSF 
-C- 20.43 meters 

RIO de JANEIRO. BRAZIL 
Works with Buenos Aires 

daytime 

14950 kc. HJB 
-C. 

BOGOTÁ CÓ . 
Calls WNC. daytime 

14940 kc. HII 
.C. 20.08 meters 

CIUDAD TRUJILLO. D.R. 
Phones WNC daytime 

14940 kc. HJA3 
.C- 20.08 meters 

BARRANQUILLA. COL. 
Works W NC daytime 

14845 kc. OCJ2 
-C. 20.21 meters 

LIMA. PERU 
Works other S.A. stations 

daytime 

14653 kc. GBL 
-C- 20.47 meters 

RUGBY. ENGLAND 
Works JVH 1 -7 a.m. 

14640 kc. TYF 
C 

PARIS. FRANCE 
Works Saigon and Cairo 3.7 

a.m._ 12 0. -2:30 p.m._ 
14600 kc. JVH 
-B,C- 20.55 meters. 

NAZAKI, JAPAN 
Phones Europe 4-8 a.m. 
Broadcasts 12 mI a.m. 

Tues. and Fri. 2.3 p.m. 
Mon. and Thurs. 4.5 p.m. 

14590 kc. W M N 
-0- 20.56 meter. 

LAWRENCEVILLE. N. J. 
Phones England 

morning and afternees 

14535 kc. HBJ S 20.64 meters 
RADIO NATIONS. 

GENEVA. SWITZERLAND 
Broadcasts irregularly 

14530 kc. LSN 
-C- 20.65 meters 
HUC.'lNßÑC. 

afternoons 

14500 kc. LSM2 
-C. 20.89 meters 
HURLINGHAM. ARGENTINA 
Calls RIo and Europe daytime 

14485 kc. TIR 
-C- 20.71 meten 

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

Daytime 

14485 kc. HPF 
-C 20.71 meters 

PPhonesl WNC dayt 
PAN. 

14485 kc. TGF 
-C- 20.71 meters 
GUATEMALA GUAT. 

Phones WNCITY. d lw 

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. HRF 
-C-' 20.71 meten 
TEGUCIGALPA. HONDURAS 

Works WNC daytime 

14470 kc. W M F 
-C- 20.73 meten 

LAWRENCEVILLE. N. J. 
Phones Easiend 

morning and after.... 
14460 kc. DZH 
-C.X- 20.75 meters 
REICHSPOST2ENSTRALA MT, 

ZEESEN, GERMANY 
Irregular 

14440 kc. GBW 
.0 

RUGBY. ENGLAND 
Calls U.S.A., .ltemeea 

13990 kc. GBA 
-C- 

RUGBY. ENGLAND 
Calls 

Buenos Aires. late allergen 

13820 kc. SUZ 
-C. 21.71 meters 

ABOU ZABAL. EGYPT 
Works with Europe I I a.m.-2 p.m. 

13690 kc. KKZ 
-C 21.91 meten 

RCA COMMUNICATIONS, 
BOLINAS. CAL. 
Tests Irregularly 

13635 kc. SPW 
.B. 

WARSAW, POLAND 
Mon.. Wed.. Frl. II:30 am.- 

2:30 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&Canada, afternoons 

13415 kc. GCJ 
-C- 22.36 meters 

RUGBY. ENGLAND 
Calls Japan L China early 

morning 

13390 kc. WMA 
C. 22.40 meters 

LAWRENCEVILLE, N. J. 
Phones England 

morning and afternoon 

13380 kc. IDU 
C- 22.42 meten 

ASMARA, ERITREA. AFRICA 
Works with Rome daytime 

13345 kc. YVQ 
-C- 22.48 matera 

MARACAY. VENEZUELA 
Calls Hialeah daYtlme 

13285 kc. CGA3 
-C- 22.58 meters 

DRUMMONDVILLE. QUE.. 
CAN. 

Works London and Ships 
afternoons 

13075 kc. VPD 
X- 22.94 meters 

SUVA, FIJI ISLANDS 
Daily eae. Sun. 12:30.130 a.m. 

12840 kc. WOO 
C. 23.36 meters 

OCEAN GATE. N. J. 
Calls ship 

12825 kc. CNR 
B, C- 23.39 meters 

DIRECTOR GENERAL 
Telegraph and Telephone 
Stations. Rabat. Morocco 

Broadcasts. Sunday. 7:30 -9 e. re. 

12800 kc. IAC 
-C- 23.45 meters 

PISA, ITALY 
Calls Italian ship. mornings 

12780 kc. GBC 
C- 23.47 meters 

RUGBY. ENGLAND 
Calls ship 

12396 kc. CT1GO 
B- 24.2 meters 

PAREDE. PORTUGAL 
Sun. 10 -11:30 a.m., Tues.. 

Thur., Frl. I:00-2:15 p.m._ 

12325 kc. DAF 
C- 24.34 meters 

NORDDEICH, GERMANY 
Works German ships daytime 

12290 kc. GBU 
.C 

RUGBY. ENGLAND 
Calla N.Y.C. afternoon 

12250 kc. TYB 
C 24.49 meters 

PARIS. FRANCE 
Irregular 

12235 kc. *TFJ 
B.C 24.52 meters 

REYKJAVIK. ICELAND 
Phones England mornlnaa, 

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

12215 kc. TYA 
-C- 24.56 meters 

PARIS. FRANCE 
Works French Ships In morning 

and afternoon 

12150 kc. GBS 
-C 24.09 meten 

RUGBY, ENGLAND 
Calls N.Y.C., altern's 

12130 kc. DIE 
C.X. 24.73 meters 

REICHSPOSTZENST RA LA MT, 
ZEESEN. GERMANY 

Tests irregularly 

12060 kc. PDV 
-C- 24.88 meters 

KOOTWIJK. HOLLAND 
Tests Irregular 

12000 kc. RNE 
-B- 25 meten 

MOSCOW. U. S. S. R. 
Sun. 6 -9. 10 -11 a.m., 12:30- 

íi p.m. 
Wed. 6 -7 a.m. 

Daily 12:30 -6 p.m. 

11991 kc. FZS2 
-C- 25.02 meters 

SAIGON. INDOCHINA 
Phones Paris, morning 

11950 kc. KKQ 
-X- 25.10 meters 

BOLINAS. CALIF. 
Tats. Irrqularly. evenings 

11940 kc. FTA 
C- 25.13 meters 

STE. ASSISE, FRANCE 
Phones CNR morning. 

Hurlingham, Arne.. nights 

11880 kc. *TPA3 
-B- 25.25 meten 

"RADIO COLONIAL" 
PARIS. FRANCE 

2 -5 a.m., 12:15.5 p.m. 

11870 kc. *W8XK 
-B- 25.28 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH. PA. 

5.10:30 p.m. 
Fri. till 12 m 
Relays KDKA 

11860 kc. YDB 
-B- 25.29 meten 

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

Sat, 7:30 p.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- 25.36 meters 
ATLANTIC BROADCASTING 

CORP. 
485 MADISON AVE N Y C 

Relays WABC 5.11 p.m. 

11820 kc. GSN 
-e. 25.38 meters 

DAVENTRY 
B.B.C., BROADCASTING 

HOUSE, 
LONDON. ENGLAND 

3.5 a.m., irregular 

11810 kc. *HJ4ABA e 25.4 meters 
P. O. BOX 50, 

MEDELLIN. COLOMBIA 
11:30 a.m. -I p.m., 630.1090 

p.m 

11810 kc. *2R0 
B- 25.4 meten 

E.I.A.R. 
Vie Montello 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 meten 

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

Sun. 5-7 p.m. 

11770 kc. *DJD 
B- 25.49 meten 

BROADCASTING HOUSE, 
BERLIN. GERMANY 

11:35 a.m. -4 -30 p.m.; 4:50- 
10:55 p.m. 

11760 kc. *OLR 
B- 25.51 meters 

"RADIO PODEBRADY" 
CZECHOSLOVAKIA 

Broadcasts 9.11 p.m. Mon. and 
Thur. 

11750 kc. *GSD 
-B- 25.53 meten 

DAVENTRY. 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
12:15-5:45 p.m.. 6 -8, 9 -II p.m.. 

11730 kc PHI 
25.57 

HUIZEN. HOLLAND 
Irregular 

11720 kc. *CJRX S 25.6 meten 
WINNIPEG. 
Delly. 9 p. m.12 m. 

11715 kc. *TPA4 
.B. 25.111 

"RADIO C0 COLONIAL" 
PARIS. FRANCE 
6:15-10:15 p.m. 

10:45 p.m. -1 a.m. 

11680 kc. KIO 
-X- 25.88 meters 

KAHUKU. HAWAII 
Tats 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 meters 
AMALGAMATED WIRELESS 

OF AUSTRALASIA 
FI8KVILLE, AUSTRALIA 

Calls evening and early 
4m. 

11500 kc. COCX 
B- 25.96 meters 

HAVANNA. CUBA 
Relays CMX irregularly 

5 p.m. -1 a.m. 

11500 kc. PMK 
B -C- 26.09 meters 

BANDOENG. JAVA 
Broadcasts Daily ese. 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.) 

11413 kc. CJA4 
C- 26.28 meters 

DRUM MOND VILLE, 
QUE.. CAN. 

Tests with Australia irregularly 
in 'venial' 

11280 kc. HIN 
B- 26 meten 

LA VOZ DEL PARTIDO 
DOMINICANO. CIUDAD 

TRUJILLO, D.R. 
12.2 p.m., 7:30-9:30 p.m 

11200 kc. XBJ Q 
X- 26.79 meters 

BOX 2825, 
MEXICO CITY. MEX. 

Irregular 

11050 kc. ZLT4 
-C- 27.15 meters 
WELLINGTON. N. ZEALAND 
Phones Australia end England 

early am. 

10970 kc. OCI 
-C- 27.35 meters 

LIMA, PERU 
Works with Bogota. Col.. 

evenings 

10955 kc. HS8PJ 
.BX. 27.38 meten 

BANGKOK. SIAM 
Broadcasts 8 -10 a.m. Mondays 

10840 kc. KWV 
-C. 27.68 meters 

DIXON, CAL. 
Works with Hawaii evenings. 

10770 kc. GBP 
-C- 27.85 meten 

RUGBY. ENGLAND 
Calle 

Sydney. Austral. early a. m. 

10740 kc. *JVM 
-B,C- 27.53 meten 

NAZAKI, JAPAN 
Broadcasts Tues. and Frl. 2-3 

p.m.. Phones U.S. 2.7 am. 

10675 kc. WNB 
-C- 28.1 meters 

LAWRENCEVILLE, N. J. 
Calls Bermuda, daytime 

10670 kc. *CEC 
-C- 28.12 meters 

SANTIAGO. CHILE 
Broadcasts 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 am.. 
2 -8 a.m. 

Mon. and Thurs. 4.5 p.m. 

10550 kc. WOK 
-C- 28.44 meter. 

LAWRENCEVILLE. N. J. 
Phones 

Arge., Bras.. Peru. nights 

10520 kc. VLK 
-C- 28.51 meters 

SYDNEY. AUSTRALIA 
Calls Rugby. early a. . 

10430 kc. Y B G 
-C- 28.78 meters 

MEDAN. SUMATRA 
5:30430 a. m.. 730.8:30 p. m. 

10420 kc. X G W 
-C- 28.79 meters 

SHANGHAI. CHINA 
Calle Manila and England e -9 
a. m. and Callfeenl late evening 

10410 kc. PD K 
-C- 28.80 meten 

KOOTWIJK. HOLLAND 
Calls Java 730-9:40 a. m 

10410 kc. KES 
-X 28.80 meten 

BOLINAS. CALIF. 
Tests evenings 
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10350 kc. LSX 
-C. 28.98 meten 

MONTE GRANDE, 
ARGENTINA 

Teste Irregularly 6 p.m..12 mld- 
abht. 

10330 kc. *ORK 
-B -C- 29.04 meters 

RUYSSELEDE. BELGIUM 
Broadcasts 2:30-4 p.m. 

10300 kc. LSL2 
C 28.13 metan 

HURLINGHAM, ARGENTINA 
rop. evenings 

10290 kc. DZC 
-X- 29.16 meters 
R EIC HSPOSTZ E NT RALAM ET, 

ZEESEN, 
GERMANY 

Broadcasts irregularly 

10260 kc. PMN 
-B.C- 29.74 meters 

ANDOENG, JAVA 
Calls Australia 5 a.m. 

Broadcasts Daily exc. Sat. 6.7:30 
p.m.. 10:30 p.m.2 .m.. 5:30- 
10:30 or I I a.m.. Sat. 5:30 -11:30 
a.m.. 7:30 p.m.2 a.m. (Sun.) 

10250 kc. LSK3 
C- 29.27 meters 

HURLINGHAM, ARGENTINA 
Calls Europe and U. S.. after- 

noon and evening 

10220 kc. PSH 
-RIO DE JANEIRO. BRAZIL 

10170 kc. RIO 
-C 29.5 meters 

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

10 p.m. -5 a.m. 

10169 kc. HSJ 
-CX- 29.5 meters 

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

Thur. 

10140 kc. OPM 
-C- 29.59 meters 
LEOPOLDVILLE. BELGIAN 

CONGO 
Phones around 3 a.m, and I- 

4 p.m. 

10080 kc. R I R 
-C 29.76 meters 

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

morning 

10070 kc. EDM -EHY 
meters .0- 

MADRIID. SPAIN 
Works with S. America evenings 

10055 kc. ZFB 
C- 29.84 meters 

HAMILTON. BERMUDA 
Phones N. Y. C. daytime 

10055 kc. SUV 
-C- 

ABOU ZABAL. EGYPT 
re 

Works with Europe 1.6 p.m. 

10042 kc. DZB 
-X 29.87 meters 

ZEESEN. GERMANY 
Irregular 

9840 kc. TI4NRH 
-B- 30.5 meters 
AMANDO CESPE DES MARIN, 

APARTADO 40. 
HEREDIA. COSTA RICA 

Daily 8x0.10 11:30 p.m. 12 m. 

9830 kc. COCQ 
-B- 30.55 meters 

HAVANA, CUBA 
Evenings 

9990 kc. KAZ 
C 30.03 

MANILLA. P.I. 
Werks with Java. Cal. and ships 

early morning 

9950 kc. GCU 
-C- 90.15 meten 

RUGBY. ENGLAND 
Calls N.Y.C. waning 

9930 kc. HKB 
-C- 30.21 meters 

BOGOTA, COL. 
Phones Rio de Janeiro evenings 

9890 kc. LSN 
-C- 30.33 meters 
HURLINGHAM. ARGENTINA 

Calls New York. evenings 

9870 kc. WON 
.6- 30.4 meters 

LAWRENCEVILLE. N. J. 
Phones England. eveala0 

9860 kc. *EAQ B 30.43 meten 
P. 0. Beg 951 

MADRID. SPAIN 
Daily 5:15.930 p.m.: 

Saturday also 12 n. -2 p.m. 

9840 kc. J YS 
.X. 30.49 meters 

KEMIKAWA CHO, CHIBA 
KEN. JAPAN 

Irregular. II 30 p.m. -3 a.m. 

9800 kc. LSI C 30.61 meters 
MONTE GRANDE, 

ARGENTINA 
Tests irregularly 

9790 kc. GCW 
-C- 30.64 meters 

RUGBY ENGLAND 
Calle N.Y.C., evening 

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

OF AUSTRALIA 
SYDNEY. AUSTRALIA 

Phones Java and N. Zealand 
early a.m. 

9750 kc. WOF 
C- 30.77 meten 

LAWRENCEVILLE. N. J. 
Pheaee England, inning 

9710 kc. GCA 
-C. 

RUGBY. ENGLAND 
Calle Arge. & Brazil. evening, 

9675 kc. DZA 
31.01 meten 

ZEESEN, GERMANY 
Irregular 

9650 kc. YDB 
-B. 31.09 meters 

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

Daily exc. Sat. 6.7:30 p.m.. 5:30- 
10:30 or 11 a.m., Sat. 5:30 -11:30 

9650 kc. *CT1AA 
.B 

"RADIO OCOLONIAL" 
LISBON. PORTUGAL 

Tues.. Thun.. Sat. 4 -7 p.m. 

9650 kc. DGU 
-C- 31.09 meters 

NAUEN. GERMANY 
Works with Egypt in 

9645 kc. YNLF 
-B- 31.1 meten 

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

10 p.m. 

9640 kt. 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., Thun., Sat. 6:30 -8 p.m. 

9615 kc. HJ1ABP 
-B- 31.2 meters 

P.O. BOX 37. 
CARTAGENA. COL. 

11 a.m. -1 p.m. 5.11 p.m. 
Sun. 10 a.m. -1 p.m.. 3 -6 p.m. 

9605 kc. HP5J 
.B. 

APARTADO 867. 
PANAMA CITY. PANAMA 
12n1 :30 p.m.. 6. 10:30 p.m. 

9600 kc. RAN 
-B- 31.25 meters 

MOSCOW, U.S.S.R. 
Daily 7 -7:30 p.m., 

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

9600 kc. CB960 
-B 31.25 meters 

SANTIAGO. CHILE 
9:30 p.m. on 

9595 kc. *HBL 
B. 31.27 meters 

LEAGUE OF NATIONS 
GENEVA. SWITZERLAND 
Saturday.. 530.6:15 p. w` 

Men. at 1:45 a.m. 

9595 kc. HH3W 
-B 31.27 meten 

P.O. BOX A117, 
PORT- AUPRINCE. HAITI 

1.2. 7.8:30 p.m. 

9590 kc. *PCJ 
B- 31.25 meters 

N. V. PHILIPS RADIO 
EINDHOVEN. HOLLAND 

Sun. 2.3. 7 -8 p.m. Tues. 1:30-3 
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 
-B- 31.28 meters 

PHILADELPHIA. PA. 
Relays WCAU 

Daily I2n -8 p.m. 

9585 kc. CQN 
-B- 31.30 meten 

MACAO. PORTUGUESE 
CHINA 

Man. and Fri. 7 -8:30 am, 

9580 kc. * GSC 
-B- 31.32 meters 

DAVENTRY. 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
6-8. 9 -II p.m. 

9580 kc. *VK3LR 
-B- 31.32 meters 

Research Section. 
Postmaster Gen.'s. Dept, 

61 Little Cellins 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, 7 a.m. -1 a.m. 
Sun. 8 a.m. -I a.m. 

9565 kc. VUB 
-B 31.38 meters 

BOMBAY, INDIA 
II a.m. -1230 p.m.. Wed.. 

Thurs.. Sat. 

9560 kc. *DJA 
-B- 31.3$ meters 

B ROADCASTING HOUSE, 
BERLIN 

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

9555 kc. 11J1ABB 
B- 31.38 meters 
BARRANQUILLA. COL.. S.A. 

P. O. BOX 715 
11:30 a.m. -I p.m.. 4:30.10 p.m. 

9540 kc. *DJN 
-B 31.45 meters 

B ROADCASTING HOUSE 
BERLIN. GERMANY 

12:05.5:15 a.m., 4:50.10:45 p.m. 

9540 kc. VPD2 
B. 31.45 meters 

SUVA. FIJI ISLANDS 
AMALGAMATED WIRELESS 

OF AUSTRALASIA 
Daily except Sun. 5:30 -8 a m 

9530 kc. *W2XAF B 31.48 meters 
GENERAL ELECTRIC CO. 

SCHENECTADY, N. Y. 
Relays WGY 4 p.m. -12 m. 

9525 kc. LKJ1 B 31.49 meters 
JELOY. NORWAY 

5.8 a.m., II am. -6 p.m. 

9510 kc. *VK3ME 
-B- 31.55 meters 
AMALGAMATED WIRELESS. L. 

157 Queen St.. 
MELBOURNE. AUSTRALIA 

Daily exe. Sun. 4 -7 am. 

9510 kc. *GSB 
-B- 31.55 meten 

DAVENTRY. 
B .B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
3.5 a.m., 9 a.m.I2 n. 12:15- 

5:45. 6 -8 p.m. 

9500 kc. HJU 
B. 31.58 meten 

NATIONAL RAILWAYS 
BUENAVENTURA, COLOM- 

BIA 
Mon.. Wed.. Fri. 8 -II p.m. 

9500 kc HJ1ABE 
.B. 31.58 meters 

P.O. BOX 31, 
CARTAGENA. COLOMBIA 

Daily 7:30.9 p.m., 
Mon. else 10 p.m. -12 m. 

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

Irregularly 4:455:45 p.m. 

9450 kc. TGW 
-B- 31.75 meters 

MINISTRE de FOMENTO 
GUATEMALA CITY, 

GUATEMALA 
Daily II m. -I p.m.. 7.8. 9 -II 
p.m.. Sat. 9 p.m..5 a.m. (Sun.) 

9428 kc. *COCH 
-B. 31.8 meters 

2 B ST.. VEDADO. 
HAVANA. CUBA 

Daily 8 a.m. -7 p.m. 
Sun. II a.m. -12 n.. 

8:30.9:30 o.m. 

9415 kc. PLV 
-C- 31.87 meten 

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

9330 kc. CGA4 
C- 32.15 meters 
DRUMMONDVILLE. CANADA 

Phones England irregularly 

9280 kc. GCB 
-C- 32.33 meters 

RUGBY. ENGLAND 
Calls Can. L Egypt, evenings 

9170 kc. WNA 
C- 32.72 meters 

LAWRENCEVILLE. N. J. 
Phones England, evening 

9150 kc. YVR 
C- 32.79 

MARACAY, VENEZUELA 
Works with Europe afternoons. 

9125 kc. *HAT4 
-B- 32.88 meters 

"RA D IO LA BO R." 
GYALI -uT n 

BUDAPEST. HUNGARY 
Sunday 6.7 p -m. 

9060 kc. TFK 
C 33.11 meters 

REYKJAVIK. ICELAND 
Phones London afternoons. 

Broadcasts irregularly. 

9020 kc. GCS 
-C- 33.26 meters 

RUGBY. ENGLAND 
Calle N.Y.C., evenings 

9010 kc. KEJ 
-C- 33.3 meters 

BOLINAS, CAL. 
Relays NBC & CBS 

Programs In evening irregularly 

8975 kc. V W Y 
-C- 33.43 meters 

KIRKEE, INDIA 
Works with England in morning 

8950 kc. HCJB 
B. 33.5 meten 

QUITO. ECUADOR 
7:30.9:30 p.m.. except Monday 

Sun. 11 a.m.-I2 n.: 4 -10 p.m. 

8795 kc. HKV 
-B 34.09 meters 

BOGOTA. COLOMBIA 
Irregular; 630 p.m. -12 m. 

8775 kc. PNI 
C- 34.19 meters 

MAKASSER. CELEBES. 
N.I. 

Phones Java around 4 a. B. 

8765 kc. DAF 
-C- 34.23 meters 

NORDDEICH. GERMANY 
Works German Ships Irregularly 

8760 kc. GCQ 
-C. 34.25 meters 

RUGBY. ENGLAND 
Calls S. Africa. afternoon 

8750 kc. ZCK 
-B 34.29 meters 

HONGKONG. CHINA 
Relays ZBW 

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

Tues., Wed.. Fri. 6 -10 am. 
Sat. 6.11 a.m. 

8730 kc. GCI 
-C 34.36 meten 

RUGBY. ENGLAND 
Calls India, 8 a. m. 

8680 kc. GBC 
-C- 34.56 meten 

RUGBY. ENGLAND 
Calls ship 

8665 kc. CO9JQ 
X 

4 GENERAL GOMEZ 
CAMAGUEY, CUBA 

530.6:30. 8-9 p.m. daily 
except Sat. and Sun. 

8590 kc. YNVA 
-B- 34.92 meten 

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

8560 kc. WOO C 35.05 meters 
OCEAN GATE. N. J. 
Calls ships irreguler 

8400 kc. HC2AT 
B- 35.71 meters 

CASSILLA 877 
GUAYAQUIL. ECUADOR 

8 -II p.m. 

8380 kc. IAC 
-C. 35.8 meten 

Plea. Italy 

8190 kc. XEME 
-B- 36.63 meters 

CALLE 59. No. 517 
MERIDA, YUCATAN 

"LA VOZ de YUCATAN desde 
MERIDA 

IO am.12 n., 6 p.m.-I2 m. 

8185 kc. PSK 
C- 36.65 meters 

RIO DE JANEIRO. BRAZIL 
Irregularly 

8036 kc. CNR -B 37.33 meters 
RABAT. MOROCCO 

Sunday. 2:30.5 p. E. 

7975 kc. HC2TC 
-B- 37.62 meten 

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

7901 kc. LSL 
C 37.97 meters 

HURLINGHAM, ARGENTINA 
Calls Brazil. night 

7880 kc. J YR B 38.07 meiere 
KEMIKAWACHO. CHIBA- 

KEN. JAPAN 
4.7:40 a. m. 

7860 kc. SUX 
-C 38.17 meters 

ABOU ZABAL. EGYPT 
Works with E 4 -6 p.m. 

7854 kc. HC2JSB -B 38.2 meten 
GUAYAQUIL. ECUADOR 

8:15 -11:15 p.m. 

7799 kc. * H B P B- 38.47 meters 
LEAGUE OF NATIONS, 

GENEVA, SWITZERLAND 
530.6:15 p. m., Saturday 

7715 kc. KEE 
C- 38.89 m 

BOLINAS. CAL. 
Relays NBC A CBS 

Programs in evening irregularly 

7630 kc. ZHJ B- 39.32 meters 
PENANG. MALAYA 

also Sat. it p.n. 1 
cm. 

. (Sus.) 

7626 kc. RIM 
-C- 39.34 meten 

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

morning 

7610 kc. KWX 
-C- 39.42 meters 

DIXON. CAL. 
Works with Hawaii. Philip- 

pines. Java and Japan nights. 

7550 kc. TI8WS 
-B. 39.74 meters 

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

6 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. 99.95 meten 

NAZAKI, JAPAN 

7500 kc. RKI 
-C- 40 meters 

MOSCOW. U.S.S.R. 
Works RIM early a.m. 

7390 kc. ZLT2 
-C- 40.8 meters 

WELLINGTON. N.Z. 
Works with Sydney 3 -7 am. 

7380 kc. XECR 
B- 40.65 meten 

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- 42.25 meters 

BOGOTA. COL.. S. A. 
Tue. and Sat. 8.9 p. m.: Mon. 

& Then. 630.7 p. m. 

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

ANA. S.A. 
Sun. 7:45 -10:15 a.m. 
Daily 4:45.8:45 p.m. 

(All Schedules Eastern Standard Time) 
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7074 kc. HJ1ABK 
B- 42.69 meters 

CALLE, BOLIVIA, 
PROG ROSO- IGUALDAD 

BARRANQUILLA. COLOMBIA 
Sun. 3-6 a.m. 

7030 kc. HRP1 
-B 42.67 meters 

SANHONDURAS LA, 

Reported on this and other raves 
Irregularly in evening 

6996 kc. PZH 
-B- 42.88 meters 

P. O. BOX 18. 
PARAMIRABO.A DUTCH 

GUIAN 
Sun. 9:36.11:36 a.m. 

Mon. and Fri. 5:36 -9:36 p.m. 
Tues. and Thur. 8:36 -10:36 am.. 

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

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

6976 kc. HCETC 
.B. 43 

TEATRO 
Meters 

BOLIVAR 
QUITO. ECUADOR 
Thurs. till 9:30 p.m. 

6905 kc. GDS 
C- 43.45 meten 

RUGBY. ENGLAND 
Calls N.Y.C. evening 

6860 kc. KEL 
-X- 43.70 meters 

BOLINAS. CALIF. 
Tests Irregularly 

II e. m. -12 n.: 6 -9 p. m. 

6850 kc. T16OW 
43.8 meters 

ONDA del CARIBE 
PUERTO LIMON, COSTA 

RICA 
Irregularly 8 -9:30 p.m. 

6800 kc. H17P 
B. 44.12 meters 

EMISORIA DIARIA de COM- 
ERCIO. CIUDAD TRUJILLO. 

DOM. REP. 
Dally ese. Sat. and Sun. 12:40- 
1:40. 6:40 -8:40 p.m.: Sat. 12.40. 
1:40 p.m.: Sun. 10:40 am.- 

11:40 a m. 

6780 kc. H 1 H 
,B- 44.25 meters 

BAN PEDRO de MACORIB 
DOMINICAN REP. 

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

6755 kc. WOA 
C 44.41 meten 

LAWRENCEVILLE. N. J. 
Phones Eeslend, .wales 

6750 kc. JVT 
B,C- 44.44 meten 

NAZAKI. JAPAN 
KOKUSAI -DENWA KAISHA. 

LTD.. TOKIO 

6730 kc. HI3C 
B- 44.58 meters 

LA VOZ DE LA FERIA" 
LA ROMANA- DOM. REP. 

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

6710 kc. *TIEP 
B 44.71 meters 

LAVOZ DEL TROPICO 
SAN JOSE, COSTA RICA 

APARTADO 257. Daily 7 -IS 
p... 

6690 kc. XGOX 
B 44.84 meters 

NANKING, CHINA 
6:30 -9 a.m. 

6672 kc. 
m 

YVQ 
MARACAY. VENEZUELA 
Broadcasts Sat. 8 -9 p.m. 

6650 kc. IAC 
C 45.11 meten 

PISA. ITALY 
Calls ships, melees 

6635 kc. *HC2RL 
.0- 45.21 meten 
P. 0. BOX 759. GUAYAQUIL. 

ECUADOR. S. A. 
Sunday, 5:45 -7:45 p. a. 
Tues.. 9:15 -11:13 p. m. 

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

TRUJILLO, D.R. 
Daily ese. Sun. 12:10-1:40 p.m.. 
0:40.8:40 p.m.. also Sat. 10:40 

p.m12:40 am. (Sun.) 

6625 kc. *PRADO 
43- 45.28 meters 

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

6600 kc. H18A 
B- 45.45 meters 
CIUDAD TRUJILLO. DOM. 

REP. 
Irregular 

6558 kc. H14D 8 45.74 meten 
CIUDAD TRUJILLO. DOM- 

INICAN REPUBLIC 
Except Bun. 11:55 

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- 46.01 meters 

VALENCIA. VENEZUELA 
11 a.m. -2 p.m., 5 -10 p.m. 

6500 kc. H I L 
B- 46.15 meten 

APARTADO 623 
CIUDAD TRUJILLO, D.R. 

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

6477 kc. HI4V 
-B 46.32 meten 

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

11:40 a.m.-1:40 p.m. 5:10.9:40 
p.m. 

6450 kc. HJ4ABC B 48.51 meters 
APARTADO 39 

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

6425 kc. W9XBS 
-X- 46.7 meters 

NATL. BROAD. CO. 
CHICAGO. ILL. 

Relays WMAQ. Irregular 

6420 kc. H I1S 
-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 p -2 p.m.. 6.11:30 p.m. 

6400 kc. YV9RC 
-B 46.88 meten 

CARACAS. VENEZUELA 
7.11 p.m. 

6380 kc. YV4RC 
47.02 meters 

CARACAS VENEZUELA 
5:30.9:30 p.m. 

6316 kc. HIZ 
B- 47.5 motee 

CIUDAD TRUJILLO 
DOMINICAN REPUBLIC 

Daily Sat. and Sun. 
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. -I:40 p.m. 

6300 kc. YV12RM 
B- 47.62 meters 

MARACAY. VENEZUELA 
8.10:30 p.m. 

6282 kc. CO9WR 
B- 47.76 meters 

P.O. BOX 85, 
SANCTI SPIRITUS. CUBA 

4 -6. 9 -II p.m. 

6280 kc. HUG 
-B- 47.77 meten 

CIUDAD TRUJILLO. D.R. 
7:10-8:40 am.. 12:40.2:10, 

8:10.9:40 p.m. 

6243 kc. HIN 
B. 48 meten 

CIUDAD TRUJILLO. D.R. 
LA VOZ DEL PARTIDO 

DOMINICANO 
12 n. -2 p.m., 7:30.9:30 p.m. 

6235 kc. HRD B 48.12 meten 
LA VOZ DE ATLANTIDA 
LA CEIBA. HONDURAS 

8.11 p.m.. Sat. 8 p.m.I am, 
(Sun.); Sun. 4 -6 p.m. 

6230 kc. OAX4G 
B. 48.15 meters 

Apertede 1242 
LIMA. PERU 

Delly 7 -10:30 p.m. 
Wed. 6 -10:30 D.m. 

6185 kc. H I IA 
-B- 48.5 meters 
P. 0. BOX 423. SANTIAGO. 

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

7:40 -0140 p. m. 

6175 kc. HJ2ABA 
-B- 48.50 meters 

TUNDA. COLOMBIA 
1 -2: 730.930 p.m. 

6171 kc. XEXA 
-B 48.61 meters 

DEPT. OF EDUCATION 
MEXICO CITY. MEX. 

7.11 p.m. 

6170 kc. HJ3ABF 
B- 48.62 meters 

BOGOTA, COLOMBIA 
7 -11:15 P. m. 

6160 kc. *YV3RC 
B- 48.7 meters 

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

6150 kc. CSL 
-B. 48.78 meters 

LISBON. PORTUGAL 
7 -830 am., 2.7 p.m. 

6150 kc. *CJRO 
B- 48.78 meters 
WINNIPEG, MAN., CANADA 

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

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

2 a.m. 

6140 kc. *W8XK B 48.86 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH, PA. 

Relays KDKA 
9 p.m.-1 a.m. 

6135 kc. HJ1ABB 
-B- 48.9 meters 
BARRANQUILLA. COL.. 5. A. 

P. 0. BOX 715. 
II:30 a.m. -I p.m.; 4:30 -10 p.m. 

6135 kc. H15N 
B- 48.9 meten 

SANTIAGO, D.R. 
6:40 -9:10 p.m. 

6135 kc. HJ4ABP 
B- 48.9 meten 

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 meten 
GIORNAL LIBERAL PRO - 
GRESSISTA, GAUTEMALA 

CITY. GUAT. 
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.-I2 n.. 7- 
10 pm., Sun. 12 n. -4 p.m. 

6130 kc. ZGE 
B. 48.94 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.B., CANADA 

Mon. -Fri.. 9 a.m. -I p.m.. 
5.11 p.m. 

Fri. 1.3 p.m.; Sat., Sun. 9 a.m. - 
1 p.m.. 2 -11 p.m. 

Relays CHNS 

6122 kc. HJ3ABX 
5- 49 meters 

LA VOZ de COLOMBIA 
CALLE 14. No. 738. 
BOGOTA. COLOMBIA 

5:45 -11:30 p.m. 

6120 kc. *W2XE 
B- 49.02 meters 

IC BROADCASTING 
CORP. 

485 MADISON AVE.. N. Y. C. 
Relays WABC. II p.m. -12 m. 

6120 kc. XEFT 
-B 49.02 metan 

AV. INDEPDENCIA 28 
VERA CRUZ. MEX. 

11 am. -4 p.m 7:30 p.m.-12 se. 
Sat. also 6:30 -7:30 p.m. 

Sun. 11 a.m. -4 p.m.. 9 p.m.-12 
a. Relays XETF 

6115 kc. 
B- 49.05 meten 

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

6110 kc. VUC 
-B- 49.1 meten 

CALCUTTA, INDIA 
Daily except Sat., 3.5:30 a N., 

930 a. m. -noon: 
Sat, 11:45 a. m..3 p. m. 

6105 kc. HJ4ABB 
-B- 49.14 metes 

MANIZALES, COL.. 6. A. 
P. 0. Box 175 

Mon. to Fri. 12:15 -I p. m.; 
Tues. & Frl. 7:30 -10 P. m.; 

Sun. 2:30 -5 p. m. 

6100 kc. *W3XAL 
B- 49.18 meters 
NATIONAL BROADCASTING 

CO. 
BOUND BROOK. N. J. 

Relays WJZ 
Monday, Wednesday, Saturday, 
5-6 p.m., Sun. 12 m. -I a.m. 

6100 kc. *W9XF 
-B- 49.18 meten 

NATL. BROAD. CO. 
CHICAGO, ILL. 

Tues.. Thun., Fri. 12 m. 
M.. W.. Sat., 12 mI am. 

Relays WENR 

6097 kc. ZTJ 
B- 49.2 meters 
AFRICAN BROADCASTING 

CO. 
JOHANNESBURG. SOUTH 

AFRICA. 
Sun. -Fri. 11:45 p.m. 
1230 0.m. (next dey) 
Mon. -Sat. 330.7 a.m. 

9 a.m. -4 p.m. 
Sun- 8 -10:15 m.; 12:30.3 pm. 

6092 kc. HJ4ABE B 49.25 meters 
MEDELLIN. COLO. 

Daily 11 a.m.-12 e., 6.1030 
p.m. 

6090 kc. *CRCX 
-B- 49.26 meters 

TORONTO. CANADA 
Daily 6:30 p.m. -12:30 a.m. 

Gun. 12:45 p. m. - -12:45 a.m. 

6090 kc. VE9BJ 
B- 49.28 meters 
SAINT JOHN. N. B., CAN. 

7.830 9. m. 

6085 kc. HJSABD 
B- 49.3 meten 

LA VOZ DE VALLE" 
CALI. COLOMBIA 

12 n.1:30 p.m.. 3:10-9.40 p.m. 

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

Mon.-Fri. 5:45.6:15 a.m., 1130 
a.m. -230 p.m. Also 830 -930 
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 
-B- 49.34 mesen 

LAPAZ. BOLIVIA 
7.10:30 p. M. 

6080 kc. HP5F 
-B 49.34 meten 

CARLTON HOTEL 
COLON. PANAMA 

11:45 a.m. -1:15 pm 7:45 -IO 
pm 

6080 kc. W9XAA 
-B 49.34 meters 
CHICAGO FEDERATION OF 

LABOR 
CHICAGO. ILL. 

Relays WCFL 
Sunday 11:30 e. m. -g p. m. and 
Tues.. Thurs., Sat., 4 p. m. -12 m. 

6079 kc. DJM 
-B.X. 49.34 meten 

BROADCASTING HOUSE. 
BERLIN, GERMANY 

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 
-B 49.42 meters 

PERIERA, COL. 
9 -II a.m.. 7 -8 Or 9 p. m. 

6070 kc. VE9CS 
S- 49.42 meters 

VANCOUVER, S. C.. 
Bun. 1:45 -9 p, ., 10:30 p. : 
I s. m.; Tues. 6.730 p. m., 
1130 p. m. -130 a. m. Dilly 

6.730 p. m. 

6065 kc. HJ4ABL 
.5. 49.40 meten 

MANIZALES. COL. 
Delly 11 a.m.-I2 a.. 530.730 

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. -8 p.m.; II p.m. -1 Lao 
Relays WLW 

6060 kc. W3XAU 
5- 49.50 meten 

PHILADELPHIA. PA. 
Relays WCAU 
8 p.m.-II p.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 -II p.m.. Sun. 

5 -9 p.m. 

6045 kc. HI9B 
-B 49.63 meters 

SANTIAGO 
DOM. REP. 

Irregular 6 p.m. II p.m. 

6042 kc. HJ1ABG 
-B- 49.65 meters 

EMISORA ATLANTICO 
BARRANQUILLA. COLO. 

II am.- II p.m. 
Sun. II am.- 8 p.m. 

6040 kc. W4XB 
-B- 49.67 meten 

MIAMI BEACH. FLA. 
Relays WIOD 12 n. -2 p.m.. 

5:30 p.m. -I2 m. 

6040 kc. PRA8 
B- 49.67 meters 

RADIO CLUB OF 
PERNAMBUCO 

PERNAMBUCO. BRAZIL 
I.3 p.m.. 4.730 p.m. daily 

6040 kc. *W1XAL B 49.97 meters 
BOSTON. MASS. 

Tues.. Thurs. 7.15.9:15 p.m. 
Sun 5-7 p.m. 

6040 kc. YDA B 49.67 meters 
N.1. R.O.M. 

TANOJONGPRIOK, JAVA 
10:30 p.m. -2 a.m. Sat. 7:30 p.m., 

2 am. (Sun.) 

6030 kc. *HP5B B 49.75 meters 
P. 0. BOX 610 

ITV. PAN. 
12 n.- Ip.m 7.10:30 p.m. 

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

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

Irregularly on other days 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 S 49.83 meter' 
BROADCASTING HOUSE. 

BERLIN 

6020 kc. XEUW B 49.82 meters 
AV. INDEPENDENCIA. 98, 

VERA CRUZ, MEX. 
8 a.m. -12:30 am. 

6018 kc. ZHI B 49.85 meten 
RADIO SERVICE CO.. 

20 ORCHARD RD.. 
SINGAPORE. MALAYA 

Mon., Wed. and Then 5:40.8:10 
a.m. Sat- 10:40 p.m. -I:10 am. 
(Sun.) Every ether Sunday 5:10- 

8:40 a.m. 

6015 kc. H13U 
-B- 49.88 meten 

SANTIAGO de loe CABAL- 
LEROS, DOM. REP. 

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

6012 kc. HJ3ABH 
B- 49.91 meten 

BOGOTA. COLO. 
APARTADO 585 

6 -II p.m. 
Sun. 12 n. -2 p.m.. 4.11 p.m. 

6010 kc. *COCO B 49.92 meten 
P.O. BOX 98 

HAVANA. CUBA 
Daily 9:30 a.m. -I p.m., 4.7 9m.. 

8 -10 p.m. 
Sat. aleo I I :30 p.m. -2 am. 

(All Sehedutes Easter. Standard Tim.) 
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6005 kc. HP5K 
-B- 49.96 meten 
BOX 33. COLON, PANAMA 
7:30 -9 a.m., 12 n. -I p.m.. 

6 

; 5950 kc. HJN 
-B- 50.42 meters 

BOGOTA. COL. 
6 -11 p.m. 

5850 kc. *YVSRMO 
B 51.28 meters 

CALLE REGISTRO. LAS DE 
LICIAS APARTADO do COR- 

RES 214 

8:45-9:45 
MARACAIBO, VENEZUELA 

a.m., 11:15 a.m.- 12:15 
p.m., 4 ä.m.:15 p.m. Sun. 11:45 

a.m. -12:45 p.m. 

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

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

4752 kc. WOO 
C. 03.1 meten 

OCEAN GATE, N. J. 
Calle ships IrtSIularIy 

-9 p.m. 

6005 kc. *CFCX 
-B- 49.96 meters 
CANADIAN MARCONI CO.. 

MONTREAL. QUE., 
CAN. 

Relays CFCF 7 a.m. -12:15 a.m. 
Sun. 10 a.m. -11:15 p.m. 

5940 kc. TG2X 
-G- 50 CITY 
{GUATEMALA Sun. 2-GUAT. 

. 

5500 kc. TI5HH 
B meters 

SAN gulaarly RAMO N, COSTA 
.13RICA 

4600 kc. HC2ET 
-B- úp.22 meters 

GUAYAQUIL oECUADOR 
Wed., Sat.. 9:15.11 p.m. 5830 kc. *TIGPH 

-B. 51.5 meter, 
ALMA TICA, 

APARTADO 800, 
SAN JOSE. COSTA RICA 
II a.m. -I p.m. 6.10 p.m., 

Relays TI% '9 -10 p.m. 

5145 kc. PMY 8 58.31 meters 
BANDOENG. JAVA 

5:30 -11 a.m. 

5915 kc. HH2S 
B 50.72 meters 

PO RTau- PRINCE, HAITI 
BOX .4103. 

7:30.10:30 p.m. 

4320 kc. GDB 
-0- 91.44 meso 

RUGBY. ENGLAND 
Tests. 8.11 p. m. 

6000 kc. HJ1ABC 
-8- 50 meters 

QUIBDO. COLOMBIA 
5 -6 p_m.. Sun. 9-II p.m, 

5077 kc. WCN 
c 59.08 meters 

LAWRENCEVILLE, N. 1. 
_Phene_s Englund irrepulerly 

5025 kc. ZFA 
C. 59.7 meters 

HAMILTON. BERMUDA 
Calla U.S.A.. nights 

5898 kC. YV8RB 
B- 50.86 meters 

"LA VOZ de LARA" 
BARQUISIMETO. 

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

5800 kc. *YV2RC 
B- 51.72 meters 

RADIO CARACAS 
CARACAS, VENEZUELA 
Sun. 8:30 ..m.10:30 p.m. 

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

4273 kc. RV15 
B. 70.20 matan 
KHABAROVSK, SIBERIA. 

U. S. 8. R. 
Dally, 3-9 a.m. 

5990 kc. *XEBT 
B- 50.08 metas 

MEXICO CITY, MEX. 
P. 0. Box 79 -44 

e 1.m.I a.m. 4272 kc. WOO c 70.22 madam 
OCEAN GATE, N. J. 

Calle ships irregularly 

5988 kc. HJ2ABD 
50.10 meters 

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

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

5885 kp.m. C. HCK 
B. 50.98 meten 

QUITO. ECUADOR. S. A. 
8.11 p.m. 

5790 kc. JVU 
.C. 51.81 meten 

NAZAKI. JAPAN 

5000 kc. TFL 
C- 60 meters 

REYKJAVIK, ICELAND 
Calls London at night. 

Also broadcasts Irregularly 4098 4098 kc. WND 
C- 73.21 meten 

HIALEAH. FLORIDA 
Calls Bahama teles 

5980 kc. XEWI 
-B- 50.17 

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

Tues., Fri. 7:30 -8:45, 10 p.m.- 
12 m.: Sat. 9.10 p.m.; Sun.l- 

2:15 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. 

5780 kc. OAX4D 
B- 51.9 meten 

P.O. Box 853 
LIMA. PERU 

Men., Wed. 8. Sat. 9 -11:30 a.m. 

4975 kc. GBC C - 80.30 meters 
RUGBY. ENGLAND 

Calls Ship, lata at eight 4002 kc. CT2AJ B 74.95 meters 
PONTA DELGADA, 

SAO MIQU.8. AZORES 
Wed, and W. 5-7 p. m. 

5865 kc. HI1J 
B- 51.15 meten 

BOX 204. 
SAN PEDRO de MACORIS. 

DOM. REP. 
12 n. -2. 6:30 -9 p.m. 

5770 kc. HJ4ABD 
B- 51.99 meters 

LA VOZ CATIA, 
MEDELLIN. COLOMBIA 

B -11:30 p. m. 

4820 kea GDW 
C' 02.24 meters 

RUGBY. ENGLAND 
Cells N.Y.C., late at night 

5976 kc. HJ2ABC 
-B- 50.2 meters 

CUCUTA. COLOMBIA 
8 -9:30 p.m. 5720 kc. YV1ORSC 

B- 52.45 meten 
"LA VOZ de TACHIRA." 

SAN CRISTO8AL, 
VENEZUELA 
6.11:30 p. m. 

4790 kc. VE9BK 
BX 62.63 meters 

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

y 
exc. 

B.C.. CAN. 
Daily e. 3:15 118:15 . a. 

m., 9.3:15. B -B:IS p.m. 

3040 kc. YDA 
8- 98.68 meters 

N.1.R.O.M. 
Ty JAVA 

D30- exc. Sat. 6., Se 5 
5:30-10:30 

11:30 
II a.m., gat. 5:30- 

11:30 a.m. 

5968 kc. HVJ 
-B- 50.27 meters 

VATICAN CITY 
2 -2:15 O. m., daily. Sun.. 5-5:30 

a. m. 

5853 kc. WOB 
-C- 51.26 meters 

LAWRENCEVILLE. N. J. 
Calle Bermuda. nights 

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

CALL FREQ. 
CB960 9.06 mc. 
CEC 19.68 
CEC 15.87 
CEC 10.67 
CGA3 13.29 
CGA4 9.33 
CJA3 11.41 
CIRO 6.15 
CJRX 11.72 
CNR 12.83 
CNR 8.04 
COLD 6.13 
COCH 9.43 
COCO 6.01 
COCQ 9.82 
COCX 11.5 
COKG 6.15 
CO9JQ 8.87 
CO9WR 6.28 
CPS 6.08 
CQN 9.59 
CRCX 6.09 
CSL 6.15 
CTIAA 9.65 
CT1GO 12.40 
CT2AJ 4.00 
DAF 12.33 
DAF 8.77 
DFB 17.52 
DGU 9.650 
DJA 9.560 
DJB 15.20 
DIG 6.02 
DJD 11.77 
DIE 17.76 
OIL 15.11 
DIM 6.08 
DIN 9.54 
DJO 11.8 
DIP 11.86 
DJQ 15.28 
DJR 1534 
DZA 968 
DZB 1004 
DZC 10 29 
DIE 12 13 
DZG 15.36 
DZH 14 46 
EAQ 986 
EDM 20.86 
EDM 1007 
EHY 2086 
EHY 10.07 
FTA 11.94 
FTK 15.88 
FTM 19.36 
FTO 18.25 
FZR3 16.23 
FZS 1835 
FZS2 11.99 
GAA 20.38 
GAB 18.04 

(Frequency In Megacycles) 

GAD 
GAP 
GA 
GAS 
GAU 
GAW 
GBA 
GBB 
GBC 
GBC 
G BC 
G BC 
GBL 
GBP 
GBS 
GBU 
GEM 
GCA 
GCB 
GCI 
GCI 
GC Q 
GCS 
GCU 
GCW 
GDB 
GDS 
GDW 
GSB 
GSC 
GSD 
GSE 
GSF 
GSG 
GSH 
GS! 
GSJ 
GSN 
GSO 
GSP 
HAS3 
HAT4 
NBJ 

,4. 
19.48 mc. 
19.16 
18.97 
18.31 
18.62 
18.20 
13.99 
13.59 
17.08 
12.78 
8.68 
4.98 

14.65 
10.77 
12.15 
12.29 
14.44 
9.71 
9.28 
8.73 

13.42 
8.76 
9.02 
9.95 
9.79 
4.32 
6.91 
4.82 
9.51 
9.58 

11.75 
11.86 
15.14 
17.79 
21.47 
15.26 
21.53 
11.82 
15.18 
15.31 
15.37 
9.13 

14.54 

HBP 7.80 
HCETC 6.98 
HCJB 8.95 
HCK 5.89 
HC2AT 8.40 
HC2ET 4.60 
HC2JSB 7.85 
HC2RL 6.64 
HC2TC 7.98 
HH2S 5.92 
HH3W 9.60 
HI G 6.28 
HIN 6.78 
HII 14.94 
HIL 6.50 
HIN 6.24 
HIN 11.28 
HIT 6.63 

CALL 
HIX 
HIZ 
HILA 

FREQ. CALL FREQ. 
6.13mc. IAC 6.65 mc 
6.32 IDU 13.39 
6.19 1112RO 11.81 
0.00 

HI1S 6.42 
H13C 6.10 
1413U 6.02 
H1411 6.56 
H 14 V 6.48 
HUN 6.14 
HI7P 6.80 
H18A 6.60 
HI9B 6.05 
HJA3 14.94 
HJB 14.95 
HJN 5.95 
HJU 9.50 
HJ1ABB 9.56 
HJ1ABC 6.0 
HJ1ABD 7.28 
HJ1ABE 9.50 
HJ1ABG 6.04 
HJ1ABJ 6.03 
HJ1ABK 7.07 
HJ1ABP 9.62 
HJ2ABA 6.18 
HJ2ABC 5.98 
HJ2ABD 5.98 
HJ3ABD 6.05 
HJ3ABF 6.17 
HJ3ABH 6.01 
HJ3ABX 6.12 
HJ4ABA 11.81 
HJ4ABB 6.11 
HJ4ABC 6.45 
HJ4ABC 6.07 
HJ4ABD 5.77 
HJIABE 6.09 
HJ4ABL 6.06 
HJIABP 6.14 
HJSABD 6.09 
HKB 9.93 
HKE 7.10 
HKV 8.80 
HPF 14.49 
HPSB 6.03 
HPSF 6.08 
HPSJ 9.61 
HPSK 6.01 
HRD 6.24 
HRF 14.49 
HRLS 14.49 
HRN 5.88 
HRP1 7.03 
HSBPJ 10.96 
HSJ 10.17 
HSP 17.74 
HVJ 15.12 
HVJ 5.97 
IAC 17.76 
IAC 12.80 
IAC 8.38 

AMU 9.64 
IVE 15.66 
J V F 15.62 
J V H 14.60 
JVM 10.74 
JVN 10.66 
J V P 7.51 
JVT 6.75 
JVU 5.79 
JYK 13.61 
J Y R 7.88 
JYS 9.84 
JYT 15.76 
KAY 14.98 
KAZ 9.99 
KEE 7.72 
KEJ 9.01 
KEL 8.86 
KES 10.41 
KIO 11.68 
KKH 7.52 
KKR 15.46 
KKZ 13.69 
KTO 16.24 
KWO 15.42 
K W U 15.36 
KWV 10.84 
KWX 7.61 
LKJ1 9.53 
LRU 15.29 
LRX 9.64 
LSF 19.60 
LSG 19.90 
LSI 9.80 
LSK3 10.25 
LSL 15.81 
LSL2 10.30 
LSM2 14.50 
LSN 9.89 
LSN 14.53 
LSNS 19.65 
LSN6 21.02 
LSX 10.35 
LSY 20.70 
LS Y3 18.12 
LZA 14.97 
OAX4D 5.78 
OAX4G 6.23 
OCI 18.68 
OCI 10.97 
OCJ2 14.85 
OER2 6.07 
OLR 15.23 
OLR 11.76 
OLR 6.12 
OPL 20.04 
OPM 10.14 
ORG 19.20 
ORK 10.33 

CALL F'ItEQ. 
OXY 6.06 mc 
PCJ 15.22 
PCJ 9.59 
PCV 17.81 
PDK 10.41 
PDV 12.06 
PHI 17.78 
PHI 11.73 
PLE 18.83 
PLO 11.50 
PLV 9.42 
PMA 19.35 
PMC 18.14 
PMH 11.5 
PMK 15.13 
PMN 10.26 
PMY 5.15 
PNI R.78 
PPU 19.26 
PRADO 6.63 
PRAG 6.04 
PRFS 9.50 
PSA 21.08 
P5D 15.07 
PSF 14.96 
PSH 10.22 
PSK 8.19 
RIM 15.25 
RIM 7.63 
RIO 10.17 
RI 10.08 
RKI 15.09 
R141 7.50 
RNE 12.0 
RV1S 4.27 
RAN 9.11 
RW96 15.18 
SPW 13.64 
SUV 10.06 
SUX 7.86 
SUZ 13.82 
TFJ 12.24 
TFK 9.06 
TFL 5.0 
TGF 14.49 
TGS 5.71 
TGW 9.45 
TGXA 6.13 
TG2X 5.94 
TIEP 6.71 
TIGPH 5.83 
TIPG 6.41 
TIR 14.49 
TIRCC 6.55 
TI4NRH 9.84 
TISNH 5.50 
TI6OW 6.85 
TISWS 7.55 
TPA2 15.25 
TPA3 11.88 
TPA4 11.72 
TVA 12.22 

CALL FREQ. 
TYB 12.25 nsc. 
TYF 14.64 
VE9BJ 6.09 
VE9BK 4.79 
VE9CA 6.03 
VE9CS 6.07 
VE9DR 6.01 
VE9HX 6.13 
VIZ3 11.56 
VK2ME 9.59 
VK3LR 9.58 
VK3ME 9.51 
V LJ 9.76 
VLK 10.52 
VLZ2 9.76 
VPD 13.08 
VPD2 9.54 
VP3MR 7.08 
VQ7LO 6.08 
VRR4 11.60 
VUB 9.57 
VUC 6.11 
VWY 8.98 
VW Y2 17.51 
WCN 5.08 
WKA 21.06 
W K F 19.22 
WKK 21.42 
WKN 19.82 
WLA 18.34 
WLK 16.27 
WMA 13.39 
WMF 14.47 
WMN 14.59 
WNA 9.17 
WNB 10.68 
WNC 15.06 
WND 4.10 
WOA 6.76 
WOB 5.85 
WOF 14.47 
WOG 16.27 
WOK 10.55 
WON 9.87 
WOO 17.62 
WOO 12.84 
WOO 8.56 
WOO 4.75 
WOO 4.27 
W1XAL 15.25 
W1XAL 11.79 
W1XAL 6.04 
W1XK 9.57 
W2XAD 15.33 
W2XAF 9.53 
W2XE 21.52 
W2XE 17.76 
W2XE 15.27 
W2XE 11.83 
W2XE 6.12 
W3XAL 17.78 
W3XAL 6.10 

CALL FREQ. 
W3XAU 9.59 mc. 
W3XAU 6.06 
W3XL 17.31 
W4XB 6.04 
W4XCA 31.60 
WSXAL 6.06 
WBXK 21.54 
WSXK 15.21 
WBXK 11.87 
WBXK 6.14 
WBXWJ 31.60 
W9XAA 11.83 
W9XAA 608 
W9XBS 6.43 
W9XF 6.10 
XBJQ 11.20 
XEBT 5.99 
XECR 7.38 
XEFT 6.12 
XEME 8.19 
XEUW 6.02 
XEVI 5.98 
XEXA 6.17 
XGM 17.65 
XGOX 6.69 
XGW 10.42 
YBG 10.43 
YDA 6.04 
YDA 3.04 
YDB 9.65 
YDB 11.86 
'YNA 14.49 
YNLF 9.65 
YVC 13.35 
YVQ 6.67 
YVR 18.30 
YVR 9.15 
YV2RC 5.80 
YV3RC 6.16 
YV4RC 6.38 
YVSRMO 5.85 
YV6RV 6.52 
YV7RMO 6.07 
YVBRB 5.90 
YV9RC 6.40 
YV1ORSC 5.72 
YV11RB 6.55 
YV12RM 6.30 
ZBW 8.75 
ZFA 5,03 
ZFB 10.06 
ZGE 6.13 
ZH1 6.02 
ZHJ 7.63 
ZLT2 7.39 
ZLT4 11.05 
ZSS 18.89 
ZTJ 6.10 
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Short Wave 
U ( DOUBLET 

TO COUPLING 

Doublet antenna coupling. 

COUPLING DOUBLET TO 
S.W. RECEIVER 

Jos. Redman, Buffalo, N.Y. 
(Q) Will you please explain how 

a doublet antenna may be coupled 
to the "1935 Prof. Doerle "? 

(A) The doublet should be con- 
nected to a small coil having 7 or 
8 turns of wire the same diameter 
as the plug-in coil in the receiver. 
This coil should be coupled loosely 
to the grid coil. The coupling should 
be variable so that "dead spots 
might be eliminated by loosening 
the coupling. 

ing to be some hum in the earphones 
which cannot be eliminated. 

TOO MUCH INTER- 
FERENCE 

A Bodnar. Hopewell, New Jersey. 
(Q) I have a 3 -tube radio which 

gives satisfactory results except for 
the fact that I experience consider- 
able interference in the broadcast 
band. For instance. WOR, WJZ, 
WABC, can be heard all at the 
same time. Could you please tell 
me how I might overcome this dif- 
ficulty? 

(A) In the first place, there is 
not enough inherent selectivity in 
a 3 -tube set for operation on the 
broadcast band where powerful sta- 
tions are operating. You might try 
using a short piece of wire only 
four or five feet long in place of the 
regular antenna. Remember that it 
takes a good superheterodyne to 
cope with the powerful local sta- 
tions of the broadcast band. 

LICENSE FOR 5 METERS? 
Ed. Douglas, Cincinnati. Ohio 

(Q) I am under the impression 
that a license is not needed for 5- 
meter transmission. 

(A) As we have said over and 
over again, a license is necessary 
to operate any type of transmitter. 

12A7 provides a 1 -tube A.C.-D.C. receiver. 

1 -TUBE A.C.-D.C. SET 
Arden Freer, Ancon, C.Z. 

(Q) I would like to build a sim- 
ple 1 -tube receiver of the A.C.-D.C. 
variety and employing a 12A7 tube. 
I also desire to control regeneration 
with a 50,000 ohm potentiometer. I 
would appreciate it if you would 
publish the diagram in the Question 
Box. 

(A) We have shown the diagram 
of the single 12A7 used as a recti- 
fier and screen -grid detector, and 
excellent results may be obtained. 
However, there is most certainly go- 

POWER SUPPLY FOR S.G.3 
TRANSMITTER 

John Walsh. Oak Lane. Phila., 
Penn. 

(Q) I would like to have you 
print the diagram of a power -sup- 
ply which could be used with the 
"S.G. 3" Transmitter described in 
a previous issue of Short Wave 
Craft. Kindly state where the power 
transformer may be purchased. 

(A) We have shown a diagram 
of a power -supply suitable for the 
"SM. 3" Transmitter and any reli- 
able radio parts house can furnish a 

MO SOOtsMF. 
MMF.t y /R.F.C.2.5MN. .006 MF. 

O.1- 

- MF 245 ` OUT. 
PU% 

./35 
MMF / WI ^, -4 

1P 
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- :, 4sd 
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MMOF. 

MF 

35", 

- ! MF OHMS M « 
50,000 0.25- ) 

MEG B_ OHMS 
, 

2B5} 0V. 2.SV 

One of the most popular 2 -tube pentode receivers. 

satisfactory transformer. With con- 
denser input in the filter. the trans- 
former should be rated at about 400 
volts and be capable of supplying 
around 200 milliamperes. 

HIDDEN MUSIC 
Leslie Clay, Warwick, Mass. 

(Q) 1 recently installed a well - 
known commercial receiver and find 
that when the speaker is disconnect- 
ed the music can still be heard. Ap- 
parently this music is coming from 
one of the tubes. Can you give me 
a reasonable explanation of this un- 
usual phenomenon? 

(A) There is nothing unusual in 
your particular case. This may be 
caused by loose elements in the 
tubes, or some other part in the re- 
ceiver which is carrying audio fre- 
quency current, and which are cap- 
able of vibrating such as loose lami- 
nations or windings in an audio 
transformer. or even a fixed con- 
denser may be causing the program 
to be heard. even though the 
speaker is disconnected. 

ADDING AVC TO "H AND 
F SUPER" 

Roy Woollacott, Rochester. N.Y. 
(Q) I would like to know how 

automatic volume control (AVC) 
may be added to the "H and F Su- 
per" described in the March. 1936 
issue of Short Wave Craft. Will you 
please give the answer in your 
Question Box. 

(A) It is not advisable to in- 
corporate AVC in the "H and F Su- 
per." Its limit of operation will be 
so small that there will be no prac- 
tical benefit. unless several tubes 
were added to the receiver. 

RECEIVER FOR MOTOR- 
CYCLE 

W. J. Rogers, Toronto. Ont.. Can- 
ada. 

(Q) I would like to know if I 

could get a diagram of a small 
short -wave receiver which could be 
operated on a motorcycle, so as to 
pick up police calls. It should not 
be too expensive or bulky. 

(A) Any oneof the many short -wave 
receivers described in past issues of 
Short Wave Craft may be used in 
conjunction with a motorcycle. How- 
ever. we might add a word of warn - 
ing--it is possible that local or- 
dinances may prohibit the use of 
such a "police call" receiver. In 
the U.S. many municipalities have 
such laws and they probably exist in 
Canada as well. 

It is well to look into this matter 
and avoid being lodged in the local 

Power supply for the SG -3 transmitter. hoosgow. 

2- PENTODE BAND - 
SPREAD RECEIVER 

John Sundstrom, Kansas City. Mo. 
(Q) Please print the diagram of 

a 2 -tube band -spread receiver em- 
ploying pentode tubes, plug -in coils, 
and screen -grid regeneration con- 
trol. 

(A) The diagram shown illus- 
trates a 57 pentode detector and a 
2A5 pentode audio amplifier. This 
combination works out exceptionally 
well and is probably one of the most 
popular of the simple short -wave 
receivers. Band -spread is accom- 
plished by connecting a 35 mmf. 
condenser in parallel with the main 
tuning condenser. Band -spread tun- 
ing is, of course, done with the 
smaller condenser. 

WHAT VOLTAGE? 
J. Cadoane, Marshfield, Oregon. 

(Q) Will you please tell me 
what the proper voltage would be 
for the plate of a 1 -tube receiver 
employing a 6C5 tube? 

(A) Normally. we would recom- 
mend about 45 volts on the plate. 
However. you may experiment with 
various voltages between 221,,E and 
45 in order to ascertain the particu- 
lar voltage which will give the best 
results. 

1 TUBER 
Wm. Fuller. Pittsburgh. Penn. 

(Q) In order to get started in 
short -wave reception, I would like to 
build a 1 -tube receiver using plug - 
in coils. Would you kindly illustrate 
in the form of a diagram how the 
type 30 tube can be employed. This 
is to be operated from dry batteries. 

(A) We have shown the diagram 
of a l -tube receiver employing 
a type 30. This will serve as an ex- 
cellent starter, inasmuch as one or 
two tubes may be added to it at any 
time in order to improve its per- 
formance. 

A 1 -tube receiver using type 30 
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QUESTION BOX 
Because the amount of work involved in the 
drawing of diagrams and the compilation of 

data, we are forced to charge 25c each for let- 
ters that are answered directly through the mail. 
This fee includes only hand -drawn schematic 
drawings. We cannot furnish "picture-layouts" 
or "full- sized" working drawings. Letters not ac- 
companied by 25e will be answered in turn on 
this page. The 25c remittance may be made in 

EDITED BY GEORGE 
W. SHUART, W2AMN 

the form of stamps, coin or money order. 
Special problems involving considerable re- 

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

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

or illegible addresses. 

--THE CODE- 
A ow 
B 
C 

D m 
E 

F s 
G 
H ae 
I 
J Ns win 
K ow 
L 
M =Es 

N m 
O m 
O 

Q owim 
R m, 
5 
T 

U 

V 
W =m1 
X 

Y ,E1 
Z MI 

1 alassoin 
2 mm 
3 __ 
4 _ 
5 

6 ow 
7 =sot 
8 
9 mmimmi 
o 

The radio code. 

eeiver. However, we do not believe 
very good results will be obtained 
on 10 meters. The usual run of 
small receivers of the ordinary re- 
generative type do not perform well 
on the shorter wavelengths because 
it is difficult to make them stable. 

3 EQUALS 4 RECEIVER 
Fred Elias, Reedley, Calif. 

(Q) I would like to build an 
A.C. -D.C. receiver employing a 6F7, 
a 43, and a 25Z5. This receiver 
should be capable of operating a 
good magnetic speaker and operate 
on either A.C. or D.C. power lines. 

(A) In the diagram shown the 
6F7 functions as a regenerative 
screen -grid detector with the regen- 
eration controlled by varying the 
screen -grid voltage. The triode por- 
tion of the 6F7 serves as the first 

Combination "3 equals 4" receiver. 

CODE ALPHABET 
We have had many requests that 

the code be printed in the Question 
Box. Here is the complete alphabet 
as well as the numbers. 

2 -TUBE BATTERY SET 
Fred Symthe, Biloxi, Miss. 

(Q) Please print in the short 
wave Question Box a diagram of an 
"all-wave" 2 -tube receiver using two 
type 30 tubes. I would like to have 
this tuned down to 10 meters. 

(A) We have shown a diagram 
of a 2 -tube battery -operated re- 

audio amplifier and a 43 used in the 
output stage. This receiver will op- 
erate a magnetic speaker fairly well 
on signals of moderate strength. 

GOOD BOOK FOR 
SERVICEMAN 

Joe E. Walker, No. Belle Vernon, 
Penn. 

(Q) Would you kindly advise me 
on whether or not there is a book on 
the market that would be a guide 
to the radio repairman? I would 
like to obtain a book showing how 
to test transformers, condensers, 

' MMF ) MMF~ 
R FC OUTPUT /2.S'MH. 

3 
j30 35MMF / 30) 

P ,..,14.0F 

MEGS 4t 
B A I=MII '00$ MF 
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45V", ...,C- 90V. 

.5V. A+,: 

A 2 -tube battery operated receiver. 
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Employing the type 15 as an 

and make general service repairs on 
various types of receivers. 

(A) Recently there has appeared 
on the market a very complete book 
entitled, "Radio Serviceman's Hand- 
book " by Joseph T. Burnsley. A re- 
view on this book appeared in the 
November issue of Short Ware 
Craft. The book is published by 
Gernsback Publications. 

DIAGRAM FOR "HRO" 
Fred Utz, Redlands, Calif. 

(Q) Would you let me knew 
whether or not you have published 
a diagram of the National "HRO" 
receiver and, if so, what issue did 
it appear in? 

(A) The complete diagram and 
technical description of the National 
"HRO" receiver appeared in the 
March, 1935 issue. page 664. Copies 
of this issue are still available at 
the regular price. 

R. F. DETECTOR CIRCUIT 
Conrad Fowler. Phila., Penn. 

(Q) Will you please print a dia- 
gram in the Question Box of a short- 
wave receiver having one stage of 
R.F. and a detector which could be 
employed with the audio amplifier 
which I already have. The tubes 
should be type 24 and 27. The power 
supply of the amplifier delivers ap- 
proximately 150 volts. 

(A) We here show the diagram 
requested. However, we would sug- 
r-est that you use a type 35 in the 
R. F. stage rather than the 24. 
' Band -spread" is also indicated and 

R.F. amplifier in a battery set 

is accomplished by connecting two 
35 mmf. condensers in parallel with 
the large tuning condensers. 

A GOOD BATTERY SET 
Leo Knight, West Union. W.Va. 

(Q) I would like to have you 
print at your convenience, in the 
Question Box. a diagram of a 15 
tuned R.F. amplifier. type 30 de- 
tector, and a 33 pentode audio am- 
plifier. The set should use 4 -prong 
plug -in coils and 140 mmf. tuning 
condensers. 

(A) We have shown the diagram 
you request. A fixed bias of 1.5 
volts is applied to the grid of the 
15 R.F. amplifier. A single flash- 
light dry cell will serve satisfactori- 
ly as bias and last a long time. Re- 
generation in the detector stage is 
controlled by a variable condenser. 

HOW TO GET VERIS 
Andrew Stoker, Memphis, Tenn. 

(Q) I notice each month that a 
great number of Short Wave Craft 
readers submit a large total of veri- 
fication cards for the Trophy Con- 
test. I would like to know how to 
get these verification cards from the 
foreign short -wave stations. 

(A) Merely make a note of the 
time, date, and character of the 
program received and submit these 
to the station heard. Naturally, the 
stations require that you pay the 
postage and therefore it is necessary 
to include an International Postal 
Reply Coupon which may be ob- 
tained from your local post office. 

R.F. and detector stages for a short -wave receiver. 
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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 ÿ'.s 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 52.00 prepaid. Address 
all communications to SHORT WAVE 
LEAGUE, 99101 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 

ll. I,. l'. Report from Leetsdale, Pa. 
tIERE is my monthly report. Reception 
in general has been very good, in some 

rases extraordinarily so. A few new ones 
have been "logged" at this post. 

AUGUST 26, 1936 

COCX, in Havana, on 11,550 kc., 12:55 to 
1:10 a.m. Music. 

ZLT, Wellington, on 11,005 kc., 1:00 to 
1:30 a.m., phoning London through VLK in 
Sydney. 

AUGUST 31, 1936 

IAC, Pisa, Italy, on 12,865, from 2:30 to 
3:00 p.m., phoning the ICEJ "Rex" (5R8). 

CO9WR, Sancti Spiritus, on 6,280 kc., 
B.C. 11:50 to 12:00 midnight. QSA5R9; 
static heavy. 

SEPTEMBER 1, 1936 

HJ5ABD, Culi, on 6,080 kc., from 12:00 
to 12:08 a.m., requesting reports. Static; 
QSA5R8 -9. 

HJ1ABG, in Barranquilla, on 6,040 kc., 
B.C. Special program to "Lions 
Club in U.S." 12:12 to 1:00 a.m. 
QSA5R9 plus. 

PMC, Bandoeng, Java, on 18,135 
kc., 5:50 to 6:15 a.m., phoning Hol- 
land. Rapid fading, QSA5R7. 

TDE, in Manchukuo, on 10,060 
kc., 6:15 to 7:00 a.m., phoning 
Japan, QSA4R5 -6. 

PMH or PLH, Bandoeng, on 15: 
140 kc., from 6:17 to 7:30 a.m., 
relaying N.I.R.O.M. program, 
QSA5R6 -7. This is a new station 
and is heard now with PLP, 11,000 
ke. 

The Java station that was heard 
some time ago on 11,500 kc. has 
been verified as PMK. Not heard 
at present, but instead PMH is 
heard. 

ZSS, Capetown, S. Africa, on 
18,890 kc., 6:40 to 7:50 a.nt.. 
phoning London, QSA5R7 -8. 

VWY2, in Poona, India, on 17,480 
kc., 7:50 to 8:02 a.m., phoning Lon- 
don. QSA5R5 -6; rapid fading. 

OLR, Prague, Czech., on 15,230 
kc., testing from 10:22 to 11:30 
p.m. QSA4R6. 

SEPTEMBER 2, 1936 
HBF, in Geneva, on 18,455 kc., 

1:50 to 2:30 p.m., phoning New 
York, QSA5R8 -9. Also sending 
music. 

VPD -2, in Suva, Fiji Is., on 9,540 
kc., 6:00 to 6:38 a.m. B.C. QSA5R6- 
7. Rapid fading. They have 
changed to this freq. Call now 
VPD -2 and schedule 5:30 to 8:00 
a.m. daily exc. Sun. 

TI4NRH, in Heredia, C.R., on 
9,670 kc., 9:40 to 10:00 p.m. B.C. 
musical program; QSA4R6; static. 

HIN, in Trujillo City, 11,290 kc., 

SHORT WAVE 

SCOUT 
News 

5:33 to 5:45 p.m. Musical program; 
QSA5R7 -8. 

SEPTEMBER 5, 1936 
XOJ, Shanghai, China, on 15,800 kc., 

12:40 to 2:00 a.m., calling and working 
JVD, Tokio. QSA5R5 -6. 

SEPTEMBER 14, 1936 
JIB, Formosa, on 10,530 kc., 5:00 to 5:45 

a.m., phoning Japan. QSA5R7 -8; slow 
fading. 

DJM, Berlin, 6,080 kc., 5:45 to 6:30 a.m. 
B.C. QSA5R8. Static bad. 

PMH, in Bandoeng, on 15,140 kc., 6:30 
a.nt. to 7:10 a.m., relaying NIROM pro- 
gram. 

VWY2, Poona, on 17,480 kc., 7:30 to 8:03 
a.m., phoning London. QSA5R8. 

SEPTEMBER 19, 1936 
CLX, Havana, on approx. 7,005 kc., 11:50 

to 11:55 p.m., phoning Canadian amateur 
VE4JT. QSA5R9. 

New verifications received are: IDU and 
IRG. Here's address for IDU and IRG and 
also for Italy's East African Stations: 
Signor Carlo Matteini, Il Tenete Colonnello 
A.N., Ministero della Marina, Derezione, 
Centro R.T. Antonomo R. Marina, Rome, Italy. 

Others are: PMK, PLP, TYA -1, TYA -2, 
FYC -2, YNLF VK5LR, VK2MH, VK21Q, 
VK2NY, VK4JX, VK3HL. 

Lots of DX and 73. 
SAMUEL SOLITO, 
303 Beaver St., 
Leetsdale, Pa. 
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This is the handsome certificate that is presented 
FREE to all members of the SHORT WAVE 

LEAGUE. The full size is 71/1"x9. ". 

Official Listening Post Report of 
F. W. Hartman, South 

Amboy, N.J. 
AMONG the stations heard the 
past month were: (E.S.T. used 

throughout). 
CFCX- Montreal, Can. -6005 kc. -Heard as per schedule in Short 

Hare Craft. 
HIT -Ciudad Trujillo, D.R. - 

6630 kc. -Heard as per schedule in 
Short Wave Craft. 

DJD- Berlin, Germany -11770 
kc. -Heard as per your schedule. 

DJA- Berlin, Germany -9560 k.c. 
-Heard as per "S.W.C." schedule. DJN- Berlin, Germany -9540 ke. 
-Heard as per "S.W.C." schedule. 

COCO- Havana, Cuba -6010 kc. -Heard on Aug. 20th at 9 p.m. 
Good. 

2RO -Rome, Italy -11810 kc.- 
Heard nights between 5 and 7 p.m. 

DJB- Berlin, Germany -15200 
kc. -Heard after 6 p.m. 

GSD- Daventry, England -11750 
kc. -Heard as per "S.W.C." sched- 
ule. 

PCJ- Eindhoven, Holland -9590 
kc. -Heard as per "S.W.C." sched- 
ule. 

RNE- Moscow, U.S.S.R. -12,000 
kc. -4 to 5 p.m. on Sunday, Mon- 
day, Wednesday, and Fridays. 

RAN- Moscow, U.S.S.R. -9600 
kc. -Daily 7 to 7:30 p.m. 

HIN -La Voz Del Partido Domi- 
nicano., Ciudad Trujillo, D.R. - 
BROADCASTS on BOTH 11,280 ke. 
and on 6243 kc. -Daily 7:10 to 9:10 
p.m. 

FLETCHER W. HARTMAN, 
365 John Street, 
South Amboy, N.J. 
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el sll U emlplet screen grid regenerative detector. Itcriil 2 stage ' ildio amplifier 
with j'enlode mama singe. reel i lier. and complete built-in pmt ter sllpplt' 

HL']IFREF' -111- Rdvlily dynamic loudspeaker- Illmninated, airplane trae ver- 
nier dial -band spread tuning rontrol- autnnlalin headphone jaek -est reulely smooth 
art hit edntrnls- operates iron» your AC or DC (muse current -beautiful heai'y, black 
shrivel finish eitaan la and cabinet. 

IELIV F. ite GREAT L OI 1 ) R FAKER VOLUME ON THE GREAT MAJORITY 
OF SHORT { \ \K FOREIGN STATIONS UNDER FAIR CONDITIONS. 
PRICE, Complete tt ith 6 tubes. cabinet, wired. ready to 

BS -5 KIT. of Deressars Darts, DC Inflad 
hug totalled instrurtilne, salt JJ 

leas tubes, enhilad, unit ire,i_..._..._.._... sa 
SPECIAL: Complete kit. cabinet, $14.95 tubes and Rietearl ions, ung'ire,l ilf tu nlal lobes are ll,reft'ned t0 glass type, 

7C 5 -Tube 
Short Wave Receiver 

BI z to 625 meters 

Bigger and 
More 

Powerful 
Than Ever 
A Giant in 
Perform- 

ance 

If:6; II . . 

nff!,r. n 
01.1111,7 twin 2 in I tuln -7d-X!12A-12A7 

et 
Y 

, 

re- 

' 
dt1r1. rpowrrful :1 . :imito , nl leelr r tn iodr mlm,r ,tl rpl 

.11 ltwr. midleiale.rntirely fru,n 10.Y 
, I:m Volt A(: or DC hglrl steket. 
.1\D XI'Itt:,\r l'l'\1XT,-.smiaun ,'rgcnrmrnn ron- 
ol--uo,rll-rii ni;'n 'I,:,1itv I trarakar-aunomalie 
artel , Í,rk-I:ar': , 1 tel 1', .hel-1:,ea :Ìinv,orli'mml0 e.lo.nminturl: 

i 

i Irlaek .In',0e1 Ilo,.h metal enn.si. and 
Most le seen to be 1ap,rocfated. Satisfied 

. . loup n ,ol.r,okt,er,,,n ll,o model. ilr,liim .aymlorlhi same ,ntion.. lltrtat Youïts TOUAiI!oSol' 
tmTI f . ,i Itl:l.ItWl' l'l'! 

ILEN 7C. RECEIVER wTO elu 
5E , 

ca bin 
51420 

NI 

$7.25 
0r11 motel e:d,llit.t. talra SI 25 1r11ail li('\ Uds. s 3.1s 1Il li kl' 

coils, . 1.as 
1.25 

, alta 

--- 
1.50 XECIAL COMPIETE Air, 1 1 

speaker, ' ; t $12,15 . It i.r r h.n. 
n s, \I sel 7C AB 

' slerintMl! o .I 
ti e ci, NI lianas 

Mh 
hale voll gt odel BB or BB 

' ß.,(r5 fl,,,il g .Xpen.,.a. ',r;. 
' 

, . 

bA oh t'en,l:l,le eel -. 
ver .alts irOpe aléa e 

ti elyi from the AC DC 

r 

house curent. b current. ÌC to 
alOI 

non1,1 íí.I, ea,' 
ion l'an inet and Insti. 

i 

l. 
furmsiled. wa.e- 

Itnetlr l 12.0011 me- ter,. An deal set for the 
beg, nner who wishes to 
learn the thrill of kort 
wave reception. 

3 
Tube Short 
Wave Radio 

Only $3.25 
(less tubez, phones, unwired) 

A REAL, i 
that 

1,11,0 

il,' brings in Enna trio s. 
pnlicr calls. brOadeast n.. 
eons. 'Xrrimenl:,l and 
f,ot'rlen sl'tamp. with 4'oal 

Iume ,r let' fair 
i 

I le 
tiens. THE WORLD AT 
YOUR DOOR! 

THREE TUBE BAT- 
TERY SET. less tubes. 
phones. unwi red $2.95 
TWO TUBE BATTERY 
SET, less tubes, 
phones. unwi red $2.00 

KITS ed, extra 750 
,'li lirra,l ,r,ü; ,-,. oso, 

AN- S Faur Tobe 
BONDSPREAD 

RECEIVER 

miel, as TI" NI 
RF ami 

1 l'I an io,ll'I rd .rr rit grill 
e 

I r 11 ' eetot 1 .la - m I .phis tl a 1 

1 HUM FREE. POWERFUL late, it I -I 
ker Oneraieo from )ter 105.130 l 

quise v111 
vi 

e t 
AN -5, wsmdete with i n 

IrXñ 
atrhetl dales, rolls for ! r) ter.. mbinel. w :15.95 I iAOY Ff 1t t 'i' 

_ 
sirs, 51.4. 

EILEN RADIO lLlII L. i/tII1K. i T II R/ L:ti, 

$16s5 
AMATEURS: 

Model BS -5 -AB has same 
s1ecIRrations a BS.5 

haPtthatit has pecial 
ndspread ircuit for 

20.40.K11.10o M banda 
a d la sipped with 
piiate v Itagr toff 

ahItch. Add $1.00 to 
n.'e prive. 

HF -35 3 -Tube SW 
Transmitter 

A pn.vernal and well engi- 
rd nf uteur l:n,l trans - 

m Irr 
AT 

at Miaus- nd 
v - A PRICE 

WITHIN THE AMATEUR'S 
REACH. l'.oX Si1.J l: -.10 In. s TRITET CRYSTAL 
CONTROLLED OSCILATOR- 
CLASS C RF POWER AMPLI. 
FIER -1 ",i It -im antenna 
Ing sy.tern- beautiful. b'' ark 
s urricel n etal c tint shrly- 

tra:- Triplett seters -Eilen 
ns milling dials- highest 

goality strucron - 35 
waatts off power 

output on 
A 

tra smitter BthatA lO,nca. 
m proud to own. An iella,t 

r 
net for higl Apo 

, 

X to lie nddtrl Inter. 't 
mÌ a for any 1 hand and 
UVCllons Included, 

NF -35, assembled, and re dy to wire 
$2195 (leas tulles, power supo!), crystal. hold L t7 

er and addllional calls) 
Malrl,td Arrlros 'l',r1 it. ...$2.15 
t',len r l.stal 1 %0 or 100) $1.95 
Eden 

er,'.lal holder 1.00 .ils foj' ndd,tiou :d 1ands. per set... 1.45 

HV -475 I'Tulie 
p 

ser 
nt'I>>' f ,se will, 

IIF -:t5, les. lulu512.95 
dv Ir 

[Jhor (ors wiring e %Ira 
51.mí 

83 Lm tr fm' /s.'., eX 
ara tí5 ranlx 

M -IS 3 -Tube M,.lulmor 
for e With 11F- :15 n 1 

r ''able of usholatiag 
Its entire utput 

prlred Ul $14.95 clew cules, 
Three Arcturus lobea, 
50- 53.53. extra.. $1 .05 

FREE: New 1937 catalogue 
of short wave receivers, transmitters, & 5 meter 
apparatus. Send stamp to cover mailing costs 

on YOUR copy. 

JUST OFF THE PRESS! 
prompt service. 20 b deposit on C. O. D. orders 

Dept. SC 12, 136 Liberty Street, NEW YORK, N. Y. 
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"Universal" Receiver 
Featuring -THE ACE "UNIVERSAL -SIX" 

AC- DC- BATTERY 
FOUR TUBE RECEIVER 

IMAGINE! A COIllpact. self contained, 
real 

re- 
ceiver with al SIX TYRE performance that will epee- 
ate on any AC or DC house line. Simply plug ip 

t 
cable 

and -PRESTO! -a completely battery operated set that 
can in your car, hoat- or any other place! The same 
full toned loud speaker volume -the same thrilling for- 
eign reception-the sit of operation! No changes in 

pelring. Really TWO receivers for less than you would ex. 
t to pay for only one! 

Look at this powerful tube line.up: Scr grid pentode 
RF stage -electron coupled regenerative detector -THREE 
STAGE high quality audio amplification with power pen. 
tole .mtput- heater type rectifier and humleas power sup- 
ply. PULL SIX TUBE POWER from two dual "Twin" 
OFT tubes and heavy duty 38 and IX tubes! 

ACE UNIVERSAL -SIX 
receiver with four tubes. cabinet, all 
coils. and bulll In speaker. COM- 
PLETE, nothing else to buy. Not wired. a1A75 

rLa:bmy to 
n y 

uw 
um arid tested. $14.50 

NOTE: If tubes, speaker. roadcast Band $SEJ \eO ls, and cabinet are not desired at p d .11 

nt you may deduct from the above prices 

And- 

21/2 TO 
3000 

METERS 

FULL 
BAND - 

SPREAD 

And there features: Full bandspread Oh /a to 825 
meters-self contained. good quality lout peaker- 

frictl n Transmitter 
drive drive-Provision 

tonin dial 
headphones-Indirect 

panel Illumination- velvet smooth control of re. 
gration-operates entirely from any AC or DC 
house socket OR ON BATTERIES ¡storage bat- 
tery. si or 

Lowrcdry ntedrain means long, 
small 

omtical 
lue of tubes and batteries. 

means economical 

This receiver Is easy to build -easy to operate- 
and it 

Six 
Pulls 

oll 
'em ill leis Order 

atothe full 
loud speaker volume of distants tations! Every 
set is fully O teed. Buy with safety! 

Ah e Do-all DeLuxe 

LOOK AT THESE FEATURES:- 
TUBE LINEUP: Ohl tall metal) tuned high gain 

pererleclnr stage --SK7 elet iron coupled regenerative 
detector -76 1-.11.P. 2h4 to 10 meter Super- regenera- 
tive detector- 76 -76 -12 High Fidelity THREE STAGE 
audio frequency alnpl lfier with three watts actual out - ,,r -1-I4i Full- sere. high voltage full poser recti- 
t, TOTAL =SEVEN FULL DUTY TUBES!! 

TUNED RADIO FREQUENCY STAGE -A posi- 
inr essential for sharp selectivity. 

RANGE: 100 Kr to 120 Mc. Continuous -no sklpet 

DUPLEX REGENERATION CONTROL: Semi - 
Automatic keeps detector action at peak sensitivity- 
"nab control for selling. 

FULL BANDSPREAD: Two new Transmitter type 
ii:Ils with built -in dual speed friction drive give posl- 

SEVEN 
TUBE 

TUNED 
R.F. 

STAGE 

NOISE 
SUPPRESSOR 

Wm. velvet smooth control and full spread of all bands. 

NOISE SUPPRESSOR: Built-In, switch controlled 
device markedly decreases interfering noises. 

AND -Self -contained. full floating high fidelity dy- 
namic speaker- Single sire or doublet antenna Input 
S.F. gain control- Headphone Jack with automatic 
speaker cut -out-Built-in power supply. Hum Ica s 

high voltage type for .V' operation only -Calibration 
curves nmuntrd on front panel -Smart, professional 
satin aluudnuut finish -Provision for standard xwj'gl3' 
relay rack mounting All metal tubes in R.F. cir- 
cuits pive complete shielding and greater sensitivity. 
1. \II glass tithes. If preferred. supplied at same prieesI 
-Dual Indtrect panel illuminat Ion -.t tlrartively fin- 
ished. durable cabinet for table or rack mount -Ex- 
treme simplicity of operation -SIX page Instruction. 
diagram. and tuning booklet -etc.. etc. 

This is the famous Do -All DeLuxe Re- 
ceiver that has amazed the entire Short 
Wave World by its remarkable perform- 
ance! With this receiver in your "shack" 
watch your DX catches. QSO's, and your 
veries grow by leaps and bounds. Other 
set owners simply have to take a back seat! 

The Do -All DeLuxe is new! It's different! 
It's b ! And -it costs less! 

DO -ALL DELUXE 
STANDARD MODEL (9 to 3000 Meters) 

matchd 
Six tow ere!ver. complete with n 975 

else to bull (Not wired) 
cabinet. Nothing cp 

Inlnratn ñ wired and tested. Ready $ as 
.175 for me each antenna. plu Into 7L .w-ket.t and thrill 

to 
new and transe 

programmes! 

If tubes. cabinet. and 200 to 3000 
meter wavelength range are not de. 
r. a sired t eeesent you may deduct from 
`ere above oricea .... .. 

Literature on 

$500 

The Do -all DeLuxe is the only receiver 
that incorporates all of these important 
advancements toward better, easier. POS- 
ITIVE RECEPTION OF FOREIGN 
BROADCAST! 

This is the receiver that will DO -ALL- 
and more -than higher priced sets can do. 

It is honestly the beat value ever offered 
to the Short Wave Fan and the Amateur! 
Order yours today and be convinced! 

DO -ALL DELUXE 
ULTRA MODEL (21,', to 3000 Meters) 
Seven tide Receiver, complete with ,2375 

bmatched 
tutee and cabinet. Ready to 

e wired. 

Laboratory wired and tested. o ady ,2625 to operate. The entire world of 
Radio at your command! Complete 

If tubes, cabinet, and 200 to 3000 
$ 500 mat entt ya ay ct tod at ou m 

are 
from 

above prices 

Request 

ACE RADIO LABORATORIES 
70 Barclay St., Dept. C -12, New York City 

Please mention SHORT WAVE GRAFT 

(Continued from page 172) 
duce the overall size and weight of the re- 
ceiver. Two 6F7's displace the four tubes 
needed for R.F., detector, First and Sec- 
ond A.F. 

Thus we achieve full six tube perform- 
ance from only four tubes. 

About the performance of any set much 
can be said, but the "proof of the Dx -ing 
is in the tuning." There is something al- 
most uncanny about the ease with which 
even the most hard -to -get foreigners roll in 
-full speaker volume on most! 

The speaker impedance should be at least 
7,000 ohms, to match the pentode output 
tube. 

The 12 to 1 ratio dial gives a surprisingly 
fine bandspread. 

It should be noticed that the chassis is 
connected in the circuit only through a 
fixed condenser. The circuit of this re- 
ceiver is so designed that shocks are im- 
possible. Touching the set and a ground 
will produce nt disastrous results. 

While on the subject of grounds it will 
be found that one is not essential for 
operation of this set. Results seemed to 
be almost the same with or without a 
ground. 

Now for the "universal feature." You've 
probably wondered what the 6 -prong socket 
on the rear of the chassis is for. Well, it 
takes the place of a more expensive switch 
which would be needed to connect the tube 
heaters in parallel for battery operation. 
This is accomplished by inserting a 6 -prong 
plug into the socket which has the proper 
jumper (wire) connections -the leads to 
the batteries are also attached to this plug 
making it possible to detach the cable and 
batteries in a jiffy. Plate potential should 
be 135 volts, obtainable front three 45 volt 
"B" Batteries connected in series. 

The heater current may be supplied by 
a 6 -volt storage battery or four dry cells 
connected in series. Here again the drain is 
low, being only .9 ampere. The same switch 
on the panel controls the battery circuit as 
well as the A.C.-D.C. power. 

The jumper connections in the plug are 
clearly shown in Fig. 2. When operating 
on batteries the A.C. plug should not be 
in the socket! 

A series of five coils is used to cover the 
range of 9%/z to 625 meters, or 480 kc. to 
32 megacycles. The forms should be of 
bakelite or other low -loss material. They 
are the ribbed type having a winding dia- 
meter of 1% inches. The primary, or plate 
winding, is at the bottom. The grid wind- 
ing starts with the ground end, up to the 
cathode tap, and continues up to the grid 
end at the top. 

COIL TABLE 
RANCE PRIMARY 

METERS MEGACYCLES (Close- wound) 
955- 15 20 -32 24 No. 27 Enam. 

135_.- 36tLi 8.2 -22.2 5% No. 27 Enam. 
321/2- 89 3.3 - 9.25 9% No. 27 Enam. 
80 -225 1.35- 3.75 2056 No. 30 DSC 

220 -625 .48- 1.36 28í/e No. 34 Enam. 
SECONDARY Space CATHODE 

Turns Wire between turns TAP AT 
4% No. 18 Tinned $t" 11/a T 
9% No. 22 Tinned 1/L" 2% T 

2451, No. 27 Enam. 2% T 
511/, No. 30 DSC Close '2% T 

158% No. 34 Enam. Close S1/a T 

Parts List 
1- "Fynur" Vernier Dial 
2 -Knobs 1- .00014 mf. Variable Condenser 
1 -350 ohm line dropping cord 
2 -6 prong wafer sockets 
2 -7 prong wafer sockets 
1 -5 prong wafer socket 
1 -4 prong wafer socket I- 50,000 ohm potentiometer 1- Filter condenser block 

12 Mf. -200 Volt 
12 Mf. -200 Volt 

5 Mf.- 35 Volt 
1 -Twin Jack for speaker or Headphones 
5 -Coils (See Text) 

12 -'62 Watt Resistors (Values given in diagram) 
5 -Mica Condensers (Values given in diagram) 
7 -.01 200 Volt Tubular Condensers 
1 -.25 Mf. 200 Volt Tubular Condenser 
1 -450 ohm midget Filter Choke 
1- Rotary snap switch 
1- Loudspeaker (see text) 
1 -.3 Amp Pilot light bulb and socket 1- Chassis and Panel -Ace U -6 

Miscellaneous hardware, grid clips, ties, etc. 
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CET ACQUAINTED WITH OUR 1937 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 

bEWAIl' 
THE INTERNATIONALLY KNOWN RECEIVER 

MODEL 518 
5 Tobe Universal Iii -Gain T.R.F. Re- 
ceiver. 
2 Bands -75 -550 Meters. 
Full Range 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 Meters. 
Pone Control. 
Magic Eye. 
I.arge Duo- colored Aeroplane Dial. 
Full Range Dynamic Speaker. 
Broadcast & Foreign short wave. $35.75 

MODEL 520 
5 Tube A.C. Superheterodyne Receiver. 
2 Bands - --70 -190, 190.555 Meters. 
Duo-colored Aeroplane Dial. 
Full Range Dynamic Speaker. 
Broadcast & American short wave $26.55 

MODEL 618 
6 Tube Universal Superb.4e ro,h ne Receiver. 
3 Bands- 18 -52, 16 -190, 180 -555 Meters. 
All Wave. 
Tone Control. 
Large Duo -colored Aeroplane Dial. 
Incorporating metal tube. 
Full Range Dynamic Speaker. 
Broadcast, American & Foreign short wave $37.25 

MODEL 619 
6 Tube Universal Superheterodyne Re. 
ceiver. 
2 Bands -75 -550 Meters. 
Full Range Dynamic Speaker. 
Large Duo -colored Aeroplane Dial. 
Incorporating metal tube. 
Broadcast & American short wave. 

$27.50 

MODEL 622 
6 Tube Universal Superheterodyne Re- 
ceiver. 
Large Duo -Colored Aeroplane Dial. 
Full Range Electro- Dynamic Speaker. 
Incorporating Metal Tube. 
Broadcast and State Police Calls. 
180 -550 Meters $25.75 

Above Prices Complete, including tubes, speaker and cabinet 

FREE Send for our COMPLETE CATALOG. YOU ARE SURE TO FIND A MODEL TO SUIT YOUR NEEDS. If your 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 1921 

510 -518 Sixth Avenue 
PIERCE -AIRO INC. 

Dept. 12, 
Licensed by R. C. A. and its affiliates. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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Is Your Power Supply 

HIEMOPHILIAC? 

i 

Al Power Supply utilizing bleeders dissipating wasteful and costly 'wattage in 

order to obtain correct operating potentials thereby reducing efficiency and 

impairing load regulation. 

Before modernizing your present equipment or buying a new plate transformer why 

not get the dope on our new exclusive triple winding plate transformer and compare 

it on merit alone with others. This new exclusive triple winding plate transformer 

provides the utmost in flexibility. Over 30 different voltages are available ranging 

from 400 to 3,000 volts. Regardless of revolutionary overnight changes in radio, this 

unit will never become obsolete. Applicable to over ten different rectifier circuits. 

The most versatile transformer ever manufactured. 

Low In Price Yet Built To Stand The Gaff 
KENYON manufactures, in addition, a complete line of quality audio products that 

defy competition both as to quality and price. 

Ask your local dealer for a free copy of the first issue of she new 16 page monthly 
magazine "THE KENYON ENGINEERING NEWS." 

Our new transmitting manual contains complete up -to -date transmitter circuits rang- 

ing in size from five watts to one kilowatt. The new triple winding plate transformer is 

utilized to full advantage in many of these circuits. This not only provides better 

regulation but considerably lowers the cost. Ten pages are entirely devoted to full 

page "Ken -O- Graft' which cover most of the calculations used in radio in a modern 

and painless method. This book is no subterfuge for a catalog. To receive your copy 

send 25 cents in coin or stamps. 

Address your inquiries to Chief Engineer. Radio Section 

KENYON TRANSFORMER CO., INC. 
840 Barry St., New York, N. Y. 

i 

Are You a Subscriber? See Pages 512 and 517 for Remarkable 
Subscription Offers. 

HA 
RM 
PH 

PROM 
WRITE 

Open 9 t 

RECEIVERS 
LLICRAFTERS HAMMARLUND SARGENT RCA 
E -69 PATTERSON BRETING NATIONAL PILOT 
ILCO CROSLEY GENERAL ELECTRIC ETC. 

Most complete stock of all Amateur and Short Wave Equipment 
PT SERVICE -TIME PAYMENT PLAN -TRADE -INS- LOWEST PRICES 

FOR INFORMATION OR COME TO THE FRIENDLY HAM STORE 

to 7 daily Telephone WOrth 2 -6180 

T for DECEMBER, 1936 

The "2 -Volt" Super 
DX -4 

HARRISON 14 WEST BROADWAY 
RADIO COMPANY NEW YORK DsptC12 N. Y. 

Please mention SHORT WAVE CRAFT when 

(Continued from page 471) 

note that the capacity of the padding con- 
densers increases as the frequency becomes 
higher; this arrangement gives much bet- 
ter "tracking" between the two tuned cir- 
cuits than would be possible if only a 
single .001 mf. fixed condenser is used in 
series with the oscillator tuning capacity. 
As the padders are inside the coil forms, 
a correctly adjusted padding capacity is 
automatically placed in the circuit each 
time a different coil is plugged into the 
socket. 

Coil Winding 
The coils shown in the photograph are 

wound on standard 11/2 inch, 4 and 5 prong, 
"plug -in" forms; the mixer coils being 
wound on the 4 -prong forms and the oscil- 
lator coils on those of the 5 -prong type. 
This distinction is made in order to pre- 
vent the mixer coils from being accident- 
ally placed in the oscillator socket and vice 
versa. The 12 -20 meter coils and those 
that cover the 19 -40 meter range, are 
wound on the popular Hammarlund XP -53 
low -loss "ribbed" forms; the others are of 
bakelite construction. Complete data for 
winding both the oscillator and the mixer 
coils for the entire 12 -550 meter range 
will be found in the coil table at the end 
of this article. 

In this receiver the 32 tube is used as a 
combined AVC tube and second detector. 
As shown in Fig. 1, an AVC potential is 
built up in the following manner: As the 
signal strength increases, more grid cur- 
rent flows through the grid circuit of the 
32. The greater the grid current, the 
greater its D.C. component, and, as the 
resistor, R6, is actually a part of the 32 
grid circuit when the AVC switch is thrown 
to the "on" position, the D.C. component 
of the voltage across it increases. The 
voltage drop thus obtained is applied to 
the control grids of the 106 and 34 tubes 
through the fixed resistors, R1 and R4. 
The chief disadvantage of an AVC system 
of this particular type, is due to the fact 
that it begins to operate as soon as a sig- 
nal reaches the second detector and weak 
signals, therefore, do not receive the full 
amplification which the receiver is capable 
of supplying. However, this method is ex- 
tremely simple and it is desirable for use 
with strong signals as it not only elimi- 
nates much of the fading and blasting but 
allows a considerable amount of ampli/i- 
ration in the 32 second detector itself. 
In order that the very weak signals can 
be received and to allow the AVC action 
to be cut out when using a beat -oscillator 
for code work, the small D.P.D.T. switch at 
the left of the tuning dial is used to "short - 
circuit" the resistor, R6, and to place a 
negative six -volt bias on the 32 control grid 
when the toggle is thrown to the "off" 
position. No external bias is needed when 
the switch is in the AVC position, the neg- 
ative bias necessary to produce rectifica- 
tion in the plate circuit being supplied by 
the signal itself. 

Where Different Bands Come in on Dial 
With the coils and the 150 mmf. (.00015 

mf.) tuning condenser specified, the various 
short -wave bands should be received at 
approximately the following positions on 
the main tuning dial: With the 12 -20 meter 
coils in the sockets, the 16 meter broadcast 
band appears at 60 and the 19 meter band 
is received at 93 to 95. Using the 19 -40 
meter coils, the 19 meter band is heard at 
10 to 12, the 20 meter amateurs at 26 to 
34, the 25 meter broadcast band at 40 and 
the 31 meter band at 73 to 75. With the 
40 -80 meter coils the 40 meter amateur 
band is tuned in at 25 to 35, the 49 meter 
band at 47 and the 80 meter amateur band 
at 95. The 80 -200 meter range brings in 
the 80 meter amateur band at 20 to 40 and 
the 160 meter amateur band at 70 to 85. 
The remaining two sets of coils cover the 
standard 200 -550 meter "broadcast" band. 

It will be noticed that the most popular 
short -wave broadcast bands and the 20, 
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RACO AC -4 
A. 4 -TUBE A. C. 212 TO 555 METER 

COMMUNICATION RECEIVER 

THE MOST REMARKABLE RADIO 
VALUE WE HAVE EVER OFFERED! 
A ,' 

Ile say comma _ neon receiver we mean it! The AC -4 is built to 
L..;Imat amateur st),. ,lions tor serious emonunication and long distance 

wk. lsulaiti te insulated high frequency tuning condensers; continuous, all elec- 
trical, baodspread; etc. The 20 meter hand. Ior instance. covers 100 degree, on 
the big 3!z" German sliver bandspread dial with no hand capacity eacrt. Even if YOU already own a 1100 plus ouperhet, you will find when the auto ignition and 
other nniles get you down you can still bring in those foreigners clearly on the AC -1. 

Nu mutter what band sou are un you will have smooth handspread tuning and 
perfect. stable regeneration mint roi. 

This is also true of the ultra high frequencies. You can use either plain ar 
super -regeneration on 10 meters (for C.W. or phone) while on the 3 meter band 
it does a really swell job with low hiss level. 

U you air short-wine brnadeast fan Just notice the way the AC -4 open. up 
England. Prance and Germany. for Instante. on the 21 meter band. There are 
a Int of superhets that can't .1m1 that And while you are making comparisons 
tune in the s station (pica a weak one/ on the 16. 19 or 2 meter bands with 
your superheterodyne and notice the difference in the noise level! That's a test whirl) surprises a lot of prnnle. It you already u an expensive short -wave receiver you still need the AC -I as a Tel standby set. It will give you a standard of reception that will tell you when the big job is getting out of align- 
ment; then, when it quits on you or the nuise gets too heavy, just awing] on the AC-4 and go on through. 

RACO receivers a noted for their perfect regeneration control. It Is one of the secrets o their 
are 

long distance foreign reception. 

The Most Copied Set 
But Still Unequalled 

BUILT -IN A.C. POWER PACK 
The AC -4 uses three of the new tmwerful Sylvania 011G tubas as detector and 
two stage audio :md an an le tiller with lui It-ln high voltage supply which is really quiet. Tunable hum is absolutely eliminated. Separate panel controls for antenna coupling. audio s-nl one and regeneration. :t standby switch is provided 
and also an earphone jack which cuts out the speaker. 

NOTE 
RACO does NOT use dressed -up Junk Darts in Its receivers. All of our 
equipment is on display and demonstration at all times at our laboratory and 
yuu are cordially Roiled to indict and operate it. 

CAC() AC -4 Complete Kit of parts unwired. less only cabinet and 75 1U $. tubes V 5 
Crvotall ine finished metal cabinet 1.25 

Kit of four picked Sylvania tubes 2.05 
Wiring and testing 2.50 
SPE('LtLPRIt'F ; ON COMPLETE RACO AC-4; rN red. tested and ready $15 85 to operate trout any 110 volt A.C. line, with tubes and cabinet 

HAYNES R-S-R 
5 TUBES 

THE ORIGINAL 
21/2 555 -METER 

RECEIVER 
Unquestionably the outstanding 
bandswitching. regenerative DX 
receiver. Hundreds of R -S -R 
owners, scattered over the whole 
world, are testifying to the splen- 
did, consistent performance of 
this remarkable receiver. 
Regeneration plus super- regener- 
ation with exclusive double re- 
generative control, 

5 BAND aclertur .switch covers from 555 down to 16 meters, No 
plug -in coils used over this entire range. High frequency range, 
on down to below 2 1/4 meters uses efficient. self- supporting inter- 
changeable coils with special separate tuning condenser. 
Complete It -S-It Reeelver; ready to plug In to 110 volt line and oper- $24.65 ate: wired, tested, with 5 tubes speaker and cabinet 
Complete kit: Unwired. including dynamic speaker. power supply and $14.95 

wired switch coil assembly (Less only Cabinet and tubes) 

R-S-R JRa 
3-TUBE 

Comm unication 
Receiver 

2!'a to 555 METERS 
.A recent development of 
the famous HAYNES 
It -S -It at a remarkably , 

hoe price for this r 
el r A regener- 
ative receiver with a 

! 

azing selectivity. 
trotinuous handspread and perfect regeneration con- 
l over its entire tuning range. This is not the usual cheap bn- set but one env amateur or short wave experbnenter will he proud to own and demonstrate. Either super. or straight regeneration may be used :n the high frequencies and. Ilke the AC-4, this net in really good on the 5 and 10 meter bands. It is quiet, hum -free and has no hand capacity. 
A.C. power park Is hulltIn with 80 rectifier. Uses new Sylvania 6J5C tubes electron coupled detector and on stage audio. `-rant panel n' -,uplin 

condensers is used 
ri 

alone Innhighyfre,quenieslcparate 
tank and handspread 

A truly fine receiver. honestly hunt with goad parts thrnnghout, and rap :n00 of the very best DX work in spite of its surprisingly law price. 
COMPLETE nS -n JR. NIT: including all, coils, drilled r panel, cha..i., power supply t.: less only tubes. cabinet and w in 

- 

... 
Crystallized metal cabinet "f three pinked tunes 

led, Wired and re,le,l 

e 

RADIO CONSTRUCTORS LABORATORIES 
Dept. SW -12, 136 LIBERTY ST., NEW YORK, N. Y. 

40 and 80 meter amateur bands are tuned 
in with the plates of the tuning condenser 
nearly all out. This gives a better L/C 
tuning ratio and therefore, greater sensi- 
tivity. The 2 inca dial plate under the tun- 
ing knob is used for band -spreading pur- 
poses and makes the tuning on the crowded 
short -wave broadcast and amateur bands 
much easier. The arrangement shown, to- 
gether with the 9:1 ratio tuning dial, 
spreads the 20 meter amateur band over 
nearly 95 degrees; the "spread" obtained 
on the 40 and 80 meter bands is more than 
180 degrees. 

Coil Table 
Range in Turns Tickler Turns Antenna 
Meters Osi-. Coil 511xer Ccil 
12 -1!li :t' 3 4 3 
19 -Iii lit, 4" 

ya 
7'v" 9,1 

4o -s0 l5?, a 20 13 
SO-160 42 15 5i 22 
1ub271, 94 20 126 31 
270 -600 120 25 160 5I 

Note: The short wave coils are wound with 
No. 22 D.C.C. wire. chase wound; the 160 meter 
and broadcast band coils are wound with No. 30 
D.C.C. wire. the latter being has lc-wound every 
15 turns. The padding condenser- CP2, inside 
each oscillator , -oil form has the following ca- 
pacities: 12 -20 meters, .006 mf.; 19 -40 meters, 
.002 mf.: 40.80 meters, .001 mf.: 80 -160 meters. 
001 mf.; 160 -270 and 270 -600 meters, .0005 mf. All windings are baked to force out any residual 
moisture and then thoroughly impregnated with 
liquid Victron coil dope. 

Please 

List of Parts for "DX-4" 
Cl 2 -gang tuning condenser. 140 or 150 mmf. 

(.00014 or .00015 mfd.). 
C2 Mica condenser, .00025 mf. 
C3 By -pass condenser, paper type. 1 mf., 300 

volts. 
C4 Tubular condenser, paper type, .1 mf.. 400 

volts. 
C5 -C6 Tubular condensers. paper type, 0.05 

mf., 400 volts. 
C7 Tubular condenser, paper type, 0.2 mf., 400 

volts. 
C8 Mica condenser, ,00025 mf. 
C9 Tubular condenser, paper type, .1 mf., 400 

volts. 
C -10 Mica condenser, .001 mf. 
C11 -C12 Tubular paper condensers. .01 mf.. 

400 volts. 
C -13 By -pass condenser, paper type, 1 mf.. 300 

volts. (may be omitted!, 
C14 Trimmer condenser, compression type, 35 

mmf. 
CPi Trimmer condenser compression type, 35 

mmf. (see coil table). 
CP2 Padding condenser, 006, .002, .001 and 

.0005 mf. (see coil table). 
Rl Carbon resistor, 10 000 ohms, t_, watt. 
R2 Filament rheostat, 15 ohms. 
R3 Wire -wound resistor, 100 ohms. 
R4 Carbon resistor, 10.000 ohms, 1 _, watt. 
R5 Carbon resistor. 50.000 ohms. 1 watt. 
R6 Carbon resistor, 500,000 ohms. t6 watt. 
R7 Potentiometer, wire -wound, 50,000 ohms. 
R8 Carbon resistor, 250,000 ohms, I watt. 
R9 Potentiometer, carbon- element type. 250.000 

ohms. 

$7.60 u 00 
I 
2 ii 

RACP 
R10 Carbon re- ietor, I meghom, 1,2 watt. 
R11 Carbon resistor, 75,000 ohms, 1 watt. Ll Mixer coil (see coil table). 
L2 Oscillator coil (see coil table). 
L3 -L4 Antenna and tickler coils (see coil table). 
1.F.'P. Iron -core I.F. transformers. pre -tuned, 

456 kc. (Two required I. 
A.F.C. Audio -frequency choke, 800 henry or A.F- 

transformer with primary and secondary 
windings in series. 

R.F.C. R.F. choke, 10 mh.. universal -wound type. 
SW1 Toggle switch. D.P.S.T. type ("off-on"). 
SW2 Toggle switch, D.P.D.T. type (6 terminals). 
1 7x9x2 inch electralloy chassis, 
1 7x10 inch electralloy panel. 
1 Airplane type dial. 
1 6-prong isolantite socket (for 106 tube). 
1 5 -prong isolantite socket (for oscillator coil). 
1 4 -prong isolantite socket (for mixer coil). 
2 4 -prong bakelite sockets (for 34 and 32 

tubes). 
I 6 -prong bakelite socket (for 19 tube). 
1 ST -12 "jacket" shield for 106 tube. 
2 ST -14 "jacket" shields for 32 and 34 tubes. 
I 2 inch. 0 -100 dial plate for "band- spread" 

(see text!. 
1 Set of knobs, binding posts. jacks, etc. 

i 

HAMMARLUND 

6 5 -prong coil forms (Harnmarlund XP -53 rec- 
ommended). 

6 4 -prong coil forms (Hammarluml XP -53 rec- 
ommended), 

RCA RADIOTRON 
1 106 tube. 1 32 tube, 
1 34 tube. 1 19 tube. 
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UN,.Na1rla MAU e N SUL aR Rn. lei 

UNCLE DAVE'S 
.. - ,1 RADIO SMACK 

nab WAY- Aa.talaM V. AI V.. Y.S.A. 

NEW PEERLESS 20 -DS CW and l'HONE transmitter: Uses a 53 crystal os- 

cillator and doubler and an 802 amplifier. Approximately 15 watts CW or 5 watts grid 
modulated phone. Self contained power supply. Built on a standard 10x17x3 chassis and is 

just the thing for an exciter unit. Completely wired and tested, ready to operate with 
coils for any two bands. 

Less tubes and crystal 
Kit of tubes including 1 -5Z3, I 33 and 1 -802 
Bliley type BC -3 40 or 80 meter ,'mauls 

PEERLESS Super- Sensitive 

SHORT WAVE CONVERTER 

Makes a short wave superheterodyne of 
your present broadcast receiver. Oper- 
ates with any type receiver. Self -con- 
tained power supply. Just plug in 
power cord and connect antenna and 
ground. 

SPECIAL, complete ready to $7.95 operate ,l 

$24.75 
4.95 
3.95 

RED HOT SPECIALS 
Unmounted 160 or 80 meter 

S1.50 crystals 
Bliley crystal holder 
Featherweight earphones .89 
Brush crystal earphones 5.30 
New RCA Spiderweb ALL -Wave 

Antenna 5.37 
Kit for 5-meters for above an- 

tenna .90 

TAYLOR. RCA. EIMAC, RAYTHEON 
TRANSMITTING TUIIEs IN STIn K 

Write for Characteristic catalogs FREE! 

Latest communication type Amateur Receivers ill stork. Write for 
trade -in allowance on your old receiver, and our time payment plan. 
Hallicrafters, Hammarlund, RCA, RME, National, etc. 

CLOSEOUT! Peerless 3 -tube Professional short wave receivers. Complete with 
plug-in coils, 3 tubes and hum free power supply for - only 

sets 
13.75 

6" Magnetic Speaker 51.0916" Magnetic Speaker S 

5" Dynamic Speaker _ 1.69 6" Dynamic Speaker 2 

Cable Address "Uncledave" 
Long Distance Phone 4 -5746 

Prices F.O.B. Albany Foreign Trade Solicited 
Send for new Ilan; Catalogne -just out! 

1.69 
.45 

4-TUBE A.C. D.C. 

= POWERTONE NICATI ONS RECEIVER 

* Band Spread Tuning * 15 -550 Meter Tuning 
Range * New Metal Tubes 
Used 

* Built -in Power Pack 

* 6 Band Ware Switch 

* A.C. O.C. Operation 

* Built -in Dynamic 

* Tone Control & 
Switch 

Some of the features found in this masterpiece of engin 
Bring 

e 
: Band Spread Tuning; Full Sized 4' alrplan 

O. dial; Adaptability to operate on either A.C. o 

i.e.; Elimination of plug -in coils by means of a 5 

tand wave switch; Built -in Dynamic Speaker; Us 
of the new Metal Tubes; and others too numerous to 
tient inn. 

The circuit makes use of two of the new metal tubes. 
They are two SKI'S which are used to provide tnasimum 
electivity and sensitivity. A 43 power pentode used 

o drive the dynamic speaker, and a 2125 tube used 

or rectification purposes. 
Band Spread Tuning 

Land Spread tuning of all signals is made possible by 
use of a large sized 4" airplane dial. The signal received 

a spread across the abide dial. thus aiding materially 
n tuning stations and provide better sensitivity. 

Complet kit of parts. including pictorial and schem- 
atic diagrams, unwired, less tubes and e bi 

net 
s1ó.50 

Wiring and Testing. entra . 2.50 

4 Matched Sylvania Tubes.. 2.25 

All Metal Crystal Cab, net _.. _.. 2.25 

'Buddy -2" 2- 
Tube A.C. - D.C. 
Receiver. 
Operates on eith- 
er A.C. or It t'. 
Makes use of 1- 
637 metal mud 

and 1 -12A7 as 
whined rietül. r 

and pentode out- 
put tube. Fur- 
nish with four 
plug-in c o i l s 

which tune from 
15 ill 200 meters. 
Additional ails 
to extend the 

range down to 965 and up to 2000 meters are ac ltd ib.. 

Complete kit of parts including pictorial and schematic 
wiring diagrams. unwired. less tubes, cabinet and ad. 
ditional coils 54.50 

Wiring and testing. extra .. .. 1.23 

2 Matched Sylvania tubes 1.50 

Crystallized metal cabinet_... ........ _.. .95 

9%a -15, and 200 to 2000 mater coils 1.75 

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 no trouble in maintain- 
ing f onlact when switching to 
sending and receiving positions. 
Makes use of 1 -30 and 2 

type 19 tubes. 

Complete kit of parts including 
pictorial and wiring diagrams. 
unwired, less tubes. cabinet 

and microphone_.. $9.50 
Set of 3 matched Sylvania 

Tubes 1.48 
Portable All Metal Cabinet.... 
Wiring and Testing 
Matched Hand Microphone.._._._. 

1.95 
2.50 
1.75 

TRY -MO RADIO CO., Inc. 85 Cortlandt St., N. Y. C. 

POWERTONE ELEC. CO., Inc. 179 Greenwich St., N. Y. C. 

NBC's Chief Engineer 
Discusses Television 

and Short Waves 
(Continued ft'om page 165) 

this system at one time seemed to hold 
considerable promise, owing to the ap- 
parent reduction in the natural (atmos- 
pheric) static problem in radio reception, 
he said that the other noises which are 
liable to be encountered, due to the reasons 
set forth above, counteracted the apparent 
good features; and that the best way to 
overcome static in radio reception was to 
use more power at the transmitter. 

"Super -Power" Stations 
Discussing "super -power" broadcast sta- 

tions, this prompted the writer to ask Mr. 
IIanson what NBC teas contemplating do- 
ing in the Eastern area, for example. 

"At present," replied Mr. Hanson, "we 
have an application filed with the Federal 
(Communications Commission to increase 
the power of WJZ to 500 kw. (500,000 
watts, the San.- as WLW in Cincinnati). 
Also, the new vertical (non- fading) anten- 
na system being installed for the WJZ 
transmitter, will most probably be put into 
operation this November." 

Is NBC using the new system of ground- 
ing their vertical antennas at broadcast 
.stations, with the radio frequency power 
led to the grounded metal tower at a cer- 
tain fractional wavelength above the base? 

Mr. Hanson stated that this system was 
not being used at present in any of their 
stations, and that furthermore they had 
not experienced any serious trouble or in- 
terruption of transmission at their broad- 
cast stations due to lightning discharges. 
As he explained it, a lightning arrestor 
gap and static leak is connected from the 
mast to the ground and this had been serv- 
ing its purpose very well. 

Mr. Hanson made the interesting com- 
ment at this point, that the General Elec- 
tric Co., is interested in making a survey 
of the effects of lightning on antennas and 
the degree or strength of the discharge. 
In several NBC broadcast stations a light- 
ning recorder is installed, which comprises 
a simple film placed between two small 
electrodes, in shunt to a section of the an- 
tenna. The strength of the discharge gov- 
erns the degree or size of the graph re- 
corded on the film, the exposure of the film 
being caused by the corona discharge oc- 
curring between the electrodes whenever 
the lightning discharge strikes the antenna 
system. This recorder is connected in par- 
allel with the antenna and grounded. 

"News" in Home by Ultra Short Waves 
Do you think that ultra short waves may 

be used tomorrow to reproduce facsimile 
news bulletins and newspapers in our home, 
perhaps while tee sleep? 

Mr. Hanson, who keeps in touch with 
foreign developments both by his reading 
of technical papers and occasional visits to 
Europe, said that both the German and 
British radio interests had tried this with 
rather unsuccessful results. "However," 
he stated, "I believe that it is bound to 
come in some form eventually." In answer 
to a question by the writer, he stated 
further that he did not think that this 
news service would be picked up on the 
usual home radio receiver, but would be a 
special service to be used with a separate 
receiver for that purpose. 

Do you think that telegrams tomorrow 
will be transmitted by the "facsimile" 
method on ultra or micro waves instead of 
by dots and dashes? 

'This is already being done by RCA 
Communications on their micro -wave relay 
system operating between New York and 
Philadelphia (about 90 miles), and it would 
seem that tomorrow we will undoubtedly 
use an amplification of this system for the 
transmission of many forms of informa- 
tion. The telegrams are usually typewrit- 
ten for transmission by "facsimile," as 
many of us are rapidly becoming very poor 
writers, but on occasion the signature or 
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original written script may be transmitted 
by facsimile where legal and other matters 
are concerned." 

Television 
Television broadcasting-at once the 

most potent subject and the greatest buga- 
boo of the radio engineering or program 
director today, caste up for discussion. 

In answer to the writer's question as to 
how much of television broadcasting would 
be carried on from films or photoplays, and 
what part from "live" studio scenes and 
actors, Mr. Hanson was frank to say that 
he thought recent improvements seemed to 
indicate that the ratio of films versus 
"live" actors would run about fifty -fifty. 
Incidentally, Mr. Hanson mentioned that a 
concentric cable has been installed between 
Radio City and the Empire State Tower, 
a distance of about one -half mile, so that 
studio scenes might be transmitted when 
desired over this cable to the experimental 
ultra short wave transmitter on the 1,300 - 
foot Empire State Bldg. 

Do you think television programs may 
be distributed to various network television 
stations in the future by micro -waves, or is 
a concentric cable more feasible for the 
purpose? 

"Distributing these programs by micro- 
waves with a suitable number of repeater 
stations, similar to the system used by RCA 
for transmitting facsimile images between 
New York and Philadelphia appears quite 
feasible," said Mr. Hanson. 

Mr. Hanson seemed to feel that the mi- 
cro -wave system would prove more eco- 
nomical than a concentric cable for net- 
work television. Suppose that such a con- 
centric cable was installed between a num- 
ber of the leading cities and the telephone 
company was able to transmit say 200 dis- 
tinct telephone messages over this cable, by 
using a suitable number of differing fre- 
quency carriers. It will be seen that a con- 
siderable "cost item" would arise if, when 
the cable was to be leased for a television 
program, all of these phone messages had 
to be kept off the cable so as to provide 
its full frequency band width for a single 
television transmission. A frequency band 
of about two million cycles would be re- 
quired for television. "In order to carry 
this television frequency," Mr. Hanson 
pointed out, "a greater number of repeater 
stations would have to be installed by the 
wire communication company operating the 
cable; about 100 per cent increase in the 
number of repeater stations required for 
carrying ordinary phone messages." 

Short -Wave "News Pick -ups" 
Which system is used the most today, 

"short -waves" or "direct -wire pickup" from 
such scenes as that occurring when the 
rescued passengers of the steamship, "Mor. 
ro Castle" were brought ashore and recited 
some of their first -hand experiences over 
the broadcast networks ?" 

"The F.C.C. regulations govern that 
problem," said Mr. Hanson, "and it states 
that short waves for picking up such 'spot 
news' shall not be used." Obviously a 
mike in motion such as in a pack outfit 
or in an auto, ship or plane, must use 
short waves as the first link to an avail- 
able wire line. 

How does the quality or fidelity of Amer- 
ican broadcasts compare with those heard 
in Europe? I ventured. 

"I had a very good chance to make a 
comparison cn a recent trip to Europe, and 
American listeners have nothing to fear in 
this direction; for one thing, the rules laid 
down by the F.C.C. require a very high 
standard of transmission quality. In one 
European country for example, I was 
shown amplifiers in the studio and other 
sections of the station, which had a re- 
markably high quality characteristic, but 
when I asked some questions concerning 
the harmonic content of the transmitter it- 
self, the statement was made that this had 
not been checked up for several years. And 
so it goes -while certain parts of the radio 
apparatus may have been improved to a 
very high degree, the losses in other parts 
or sections negate the gains made." 
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The SUPER SKY RIDER 

The Lading American Com- Emon' eat l on s Reeciver. An 
leven T111, .Suaerheterodyi , e 

tuning f 4a M. C. to .. 5 
K. C. in 5 lands- Direct Cali- 
brated Ils' dial-Improved I n 

I. 
meter 

. Transformers-14 Watts 
undistorted output. 

The ULTRA SKY RIDER 

Designed fur hotter Intra 
high frequency operation. Tunes 
from :1.10 to 5:1 meters in 4 direct.ealn,rated hands. 
Equipped 11,) N.C. 

t 
CSI 

Ion,111 
inni ore 

I.F. Tansformers lip All.metal 
tWns. eleetn.merhanieal land 
sprdad. 

The SKY RIDER COMMERCIAL 

An eleven min super es- 
pecially fitted for . rc 

`1service. Tunes (rum 2ó to 
000 meters. With the Ultra 

Sky ailleer it provides com- 
plete plete age. 

The SKY CHIEF 

A new 7.1111, Super with all 
the latest features -Tunes 17.0 

. C. to 510 K. C. in :1 hands. 
V triable Beat Oscillator. Art'. 
Bon LE. 

It.i nure ,peakerTran'fo Power 
rk. )' 

an 

THE SKYBUDDY 
a GENUINE hallicrafters 
ENGINEERED 

for Only 
COMMUNICATION 

RECEIVER s29so 
Here's the latest HALLICRAFTERS Re- 

ceiver -the "SKYBUDDY" -the five tube 
superheterodyne that has been acclaimed by 
experts and beginners alike. This genuine 
HALLICRAFTERS engineered junior model 
communication receiver has astonishing se- 
lectivity and sensitivity. It is a splendid re- 
ceiver for the beginner, and at this sensa- 
tionally low price is the greatest value ever 
offered in a short wave receiver. 

IT FEATURES: 
Superheterodyne circuit Automatic Volume Con - 
Iron Core I. F. trans- 
formers 
Cut -off switch 
Megacycle and kilocycle 
calibrated dial 
Band -change switch 
"On -off" switch for 
beat oscillator 
Crackle finished metal 
cabinet 
Greater band spread - 
36 to 1 

trol 
Fire tubes functioning. 
US R 

Single dial tuning con. 
trol 
Built -in power supply 
and loudspeaker 
Head -phone jack 
Provision for u s i n g 
double or straight aerial 
Tunes from 16.5 M.C. 
to 544 K.C. in three 
bands 

These features make it suitable for either the licensed 
"Ham," Amateur or the Short Wave Listener. 

Expert short -wave operators are amazed at the per- 
formance of the "SKYBUDDY" -pour one opportunity 
comes at this time to get a precision -built short -wave 
receiver at tremendous savings. 

See it at your jobber, or write for complete detailed 
information today. r 

a 

e a icra ers Inc. 
2601 Indiana Avenue, Chicago, III. 
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"Recorded" Programs not used by 

N.B.C. 
What do you think of the "steel -tape" 

voice and music recorder or the Blattner - 
phone, asefl by the BBC in England, and 
a similar device used in Germany, for re- 
cording special programs where they are 
to be repeated several hours later for the 
distant listeners! 

"In the first place," replied Mr. Hanson, 
"it is against the policy of NBC to repeat 
any canned program features which go out 
over their network. On my recent trip 
through Europe, I found that due to the 
high noise -level on the Blattnerphone, that 
both the English and the Germans are 
using more and more the American method 
of recording the program on cellulose 
coated disc (cellulose coating on an alumi- 
num disc). And it might be interesting to 
note that all of the programs broadcast 
over the NBC network from New York 
City, are recorded on these records, not 
for re- broadcast, hut simply for reference 
purposes in our files." 

"The reason why the BBC, for example, 
find the recording of programs particularly 
useful," explained Mr. Hanson, "is because 
of the fact that they have to rebroadcast 
these programs in many cases on short 
wares over great distances, even half way 
around the world, to their various do- 
minions. As will be seen, this involves con- 
siderable differences in time for as much 
as eight to twelve hours or more, and it 
would be inconvenient to call on the actors 
and singers to reappear in the studio at all 
hours of the night or early morning to 
repeat their performances." 

IDEAL I. F. TRANSFORMERS! 
A group of I.F. replacement and experimental and square can "ST" model for 175, 262 and 465 ke. 

transformen by Hammarlund. for the critical en- Tuned grid and tuned plate lattice wound coils, im- 
gineer. research student, repairman and set -builder pregnated to prevent moisture effects. Here are truly 
demanding superior results for better radio. Ten quality transformers, and now available at the low 
types in round can "T" model for 175 and 465 ke. price of 51.45 each list! 

Write Dept. SWC -12 today for '1.1." booklet! 

THE H A M M A R L U N D MANUFACTURING COMPANY, INC. 
4 2 4 - 4 3 8 WEST 3 3 R D STREET, N E W Y O R K C I T Y 

PAR -METAL 
RACKS -PANELS -CABINETS 

-a size and style 
for every requirement 
l'A It- y1E'rA L offers you n 
uniform blue of standardized 
metal produits that enables 
you to quickly build up a 
Job that is professional both 
In construction and alspeitr- 
auCe. 

THE RACES. cabinets, 
panels, ele'.. art the result of 
litany years experience in 
making cintilar equipment 
for the sound Industry. All 
of these products Il::ee 1,401 
d.sigli d nod node by a 
modern plc ut that has (Awl- 
carted about 1vrytlinlg hom 
it small shield can tu the 
metal work un a broadcast 
St:li'n. 

4H of the parts are arail- 
abie lee 1.11HOUR *hi dard 

npb fi tic lott 
i cry re- 

PAR-METAL PRODUCTS CORPN. 
35 -27 41st ST., LONG ISLAND CITY, N.Y. 

*PEAK PRE SELECTOR 
PRE AMPLIFIER 

HEAR STATIONS YOU NEVER HEARD BEFORE 
The PEAK Regener- 

ative High -gain l're- 
nr tr11mendousiY 

d a selectivity of 
receiver. Greatly 

se to s 
i ratio. Rejects 

Two tuned stages ' to 21111 meters 

' cooted 
co a t 

'-u ntained h at- 
e y Auto- 

r `h ngver 
i rlt Smooth 

Ilse P -I1 Is no easy 

,tM1 

moment and n d r ee wa Ì E e one is sal 
tilled 

a to n kclly Im vc ption ith nr re- 
ceiver-far 

markedly 
beyond any similar unit Id! It will make 

a NEW receiver out of ali 
ad set! 

You just can't afford to 
be without 

a 
the PEAK 

l'-1 1il 
PEAK P -11. Complete, less 
two 58 tubes. List price 

Net price 519.80 
At all leading Amateur 

apply ituiisc.. 
Write for literature. 

PEAK RADIO PRODUCTS 
227 Or«Ewloh St., C -12 Now York City 

HAMS! Ah hlr 
led by AT.. 

te ura 
your 

Commercials 
all over 

un- 
readable signalskuppl 
It-II! y'ou can't work 

m If you don't hear 
'emit 

ULTRA 5T ALL WAVE 

(1% to 600 METERS) 
5 -Tube A.C. & D.C. RECEIVER 

* New tubes 2 -6K7, 1 -6J50, 
1 -25Z6, 1 -25B6G * Electrical bandspread * Receives phone & C.W. signala * Built -in dynamic speaker * Built -in power supply * 'I bands * Dial illumination * Headphone jack 

amateur runnnunlrat ions receiver embody- 
: multitude of features including electrical band - 

%afs,d. 
super regeneration from VS to 15 meters. 2 

t prover output made possible by the new super 
ml put tube 11160,a and omny others too numerous 

mention. is now vailable for the use of the discriminating amateur. P, to G00 meters linear In efficiency Is ac- 
o nntilished by the use of super-regeneration up tu 15 mrtcrs and straight regeneration wlth 5 band switching to fin 
,leters. The newest type tunes are teed as follows: 6K7 -It h' slags. 1;1:7-regenerative delertor. 5.1.5E ultra high fre 

detector. 2500G super timer output sage, $57,6G icrt i tier Ituil t -in dynamic speaker. Self contained A.1'. 
micer supply, large Illuminated airplane dial. amoutatic phl ne -Sark. 

tarte ka of parts less twee and cabinet unwired 
$3.00 $, 395 

ilniand tulles 4.50 
k wrinkle finished cabinet. 2.10 

S, mplete with 5 tubes and cabinet, wired. r ,wy lo 0Ocrate 23.10 

WRITE IN FOR FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE 
ULTRA HIGH FREQUENCY PRODUCTS COMPANY 140 LIBERTY STREET 

N LW YORK. SNRyEET 

Short Waves Kept "Lady 
Peace" in Touch 

With Land 
(Continued from page 463) 

accompany the "Lady Peace" out for ap- 
proximately the first hundred miles of the 
flight, acting as a remote pick -up to broad- 
cast via WOR and the Mutual Broadcast- 
ing System the timely details of the 
flight's start. Confirmations were sub- 
sequently received from 40 states! 

New High -Freq. Cond. 
(Continued from page 4821 

Low -loss midget condenser H -74 
In the single unit any one of three different 

mounting methods may be used. One is a brack- 
et or base mounting ; another is a single hole 
panel mount ; and the third is a Hanel mounting 
employing spacer bushings which permit com- 
plete insulation of both rotor and stator sections. 

Absolutely noiseless operation is another fea- 
ture of these new condensers. Single models 
are available in sizes from 15 mmf. to 140 mmf. 
and a double spaced 30 mmf. model. These con- 
densers are excellent for ultra high frequency 
work. 

Girl Operators, Attention! 
Listen "YL's" and "XYL's "! ! Why not 
send the Editor a good photo of your 
"Rig" -and don't forget yourself. A 
separate photo of yourself will do, 
with a "clear" photo of that station! 
$5.00 for best "YL' photo. -Editor. 
See page 649 March issue for details. 

!'lease mention SHORT WAVE CRAFT when writing advertisers 
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A 1937 Desk Type 
Transmitter 

(Continued from page 475) 

piece of No. 12 wire connects each of these 
three heaters together. There are no 
twisted heater feed lines. All grid, plate 
and screen by -pass condensers are so 
placed that where the lead to he by- passed 
passes through the chassis, it immediate- 
ly meets one terminal of the by -pass con- 
denser which has already been soldered to 
the ground buswire. Probably the builder 
will follow some of his own ideas in con- 
structing and laying out this transmitter, 
but we recommend very little deviation 
from the idea as presented. 

We see in the photographs showing the 
top view that the oscillator grid coil is 
wound on a form. This is really essential 
for such a large coil wound with ordinary 
copper wire if frequency shift due to vi- 
bration is to be eliminated. The original 
MOPA using two 6L6's had a self- support- 
ing coil. We recommend that a form be 
used in both transmitters as a precaution 
against undesirable frequency shift. 

Types of Condensers Used 
Referring to the diagram we find that in 

all circuits. other than the final amplifier 
plate circuit, we have used midget tuning 
condensers, 50 mmf. in the oscillator grid 
circuit and 15 mmf. in the oscillator and 
buffer plate circuits. The tuning con- 
denser for the push -pull amplifier was 
made by remodeling a TMS -A, double 
spaced 50 mmf. condenser. The resulting 
condenser, as can be seen from the pho- 
tograph, employs two rotors and two sta- 
tors in each section. During the trials and 
tests through which this transmitter pro- 
gressed, the following voltage and current 
values proved to be optimum: 250 volts ap- 
plied to the plates of the oscillator and 
buffer stages and between 60 and 75 volts 
to the screen. The amplifier has 400 volts 
applied to the plates and under loaded 
conditions a grid current of between 8 and 
10 ma. and a total screen current of about 
20 ma. The no load amplifier plate current 
is 45 ma. and maximum of 150 ma. when 
loaded. The oscillator plate current will 
be found to be somewhere between 25 and 
35 ma., and the same values will apply to 
the plate of the buffer stage. 

Complete data regarding the construc- 
tion of the coils, which, remember, match 
the condensers employed, may be found in 
the Coil Table. (See drawing of hook -up.) 

Parts List for 5 -Meter MOPA 
NATIONAL CO. 
2 -15 mmf. STNS condensers. 
1 -50 mmf. STNS condenser. 
1- -TMS -A 50 mmf. condenser (remodeled). 
4 -Flexible couplings. 
4 -8 -prong Isolantite sockets. 
2 -stand -off insulators. 
1 -30 mmf. padding condenser. 
1 -R -39 one -inch coil form, no prongs. 
1 -2.5 mh. R.F. choke. 
3- large dials, type 0. 
1 -small dial and knob, type HRO. 

CORNELL -DUBILIER 
13 -.001 mf. fixed condensers, mica, 1.000 volt. 
1 -.0002 mf. mica condenser. rece, type. 

ELECTRAD 
4- 10.000 ohm, 33 watt wire -wound resistors, 

PAR METAL 
1- crackle finished 7x19xrr in. panel. 
1- crackle finished 11x17x2 in. chassis with bot- 

tom plate. 

RCA RADIOTRON 
4 - -6L6 tubes. 

MISCELLANEOUS 
1- 50,000 ohm 1 watt resistor. 5- single closed circuit jacks. 
2 -feet v4 in. shafting. 

Don't miss. the big January 
HAM number! 

6 -Tube BANDSPREAD RECEIVER 

The New DOe r l e Sensitivity 

Only Found in the Higher Priced 

and Selectivity 

Models 

See editorial article on page 400, November SWC 
* Continuous bandspread tuning from 91/2 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 plate voltage 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 new Octal sockets in which glass 
and metal tubes are interchangeable. For 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 (6K7G. 6K7G. 6C5G. 6C5G, 6F'SG and 5Y3) in a highly efficient 
and selective circuit, using two tuned stages- electron coupled regenerative detector -POW- 
ERFUL 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 bandsprrad otter the entire range of 9t /x to 625 ureters 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 574.95 
Discount to H am,. 
Fans 8. Experiment 
ers 20.5. 
YOUR NET COST 

Mechanical specifications: Dimensions are 17 %"x8 "x8?¡ ". 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 guaranteed. 

DOERLE 6 -tube AC BANDSPREAD RECEIVER, completely wired and 
tested. with set of 6 matched Arcturus tubes. 8 coils for 9V.) to 200 meters. 
cabinet, instructions, and READY TO OPERATE.. 

(Specify whether metal or glass tubes desired.) 

$27.96 
less 2 Broadcast band 
coils. extending M. 

us to 625 
meters, extra SI.45. 

DOERLE 6 -tube AC SW KIT, containing all necessary parts, including 8 low loss ribbed coils 
for 9t,y to 200 meters, full size hi- fidelity dynamic speaker, beautiful cabinet. and 4 page in- 
struction booklet (less tubes, Broadcast coils, aALs 
and unwired) 17 96 
fi Arcturus matched tubes $3.12 
Broadcast band coils (2) 1.45 

INVEST in a GENUINE DOERLE 
2 -TUBE BATTERY RECEIVER 

15 to 200 Meters 
(Moor the most popular members of the linerir 
Het family. Euiploys but two tubes. yet alit, 
the performance of a set haring three tubes. 

type ao as regenerative detector end a 

type 19 twin mode tarntally 2 tubes In ones 
tan st sers of re,' tatami-- co TM upled audio. T 

ws ild- fam,.us rrputallen of the entire Oneri, 
line. is behind this remarkable set. Require. 
mn No. 6 dry cells and two 45 colt 'B- bat- 
teries for operation. All parts and workman - 

ahip fully guaranteed. Employs a set of four 3 -ptang ribbed plug-In .oils. These rolls are interchangeable with the n w 5 -prong ban 1- 
seread roi b. Ship. set., 10 Ms. List Prlee 515.75 
(Merle 2 -tube Battery Receiver Kit, not wired. but Including foils. less 
Batteries ß7a 25 atteriea nd cabinet. YOUR PRICE! L 
Set of 2 Matched Tubes 50.9s 
Metal Cabinet for above L25 
Set et 4 Bandspread Coils _. 2.95 

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

GUY STOKELY RADIO CORPORATION, 126 Liberty St., Dept. S -12, New York City 
SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERLE SETS 

$725 
KIT 

Less Tubes, 
Cabinet. and 

Batteries 

Please mention SHORT WAVE CRAFT when writing advertisers 
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THE WORLD IS YOURS 

WITH THE NEW 1937 
CROSLEY RADIOS 

The 1937 Crosley Radios reach out to 
bring you the world's finest programs 
-in short wave or regular broadcast. 
A twist of the dial takes you across 
continents, seas, hemispheres ... to 
bring the world into your home. And 
you'll like these new Crosley models 
for other reasons, too . . . for their 
marvelous tone ... their amazing per- 
formance ... their graceful designs .. . 

their moderate cost. 

A COMPLETE LINE OF NEW MODELS 

Distinctive modern cabinets ... 5 to 15 
tubes ... two and three wave bands, 
embracing a range from 16 to 555 
meters ... and featuring the exclusive 
Crosley Auto- Expressionator. the Al ys- 
tic Hand, Cardmmatic Unit., and 10 
other advanced Crosley features. Sec 
and hear these 1937 Crosley Radios at 
your Crosley dealer's now. 

CROSLEY MODEL 1516 CONSOLE 
Fifteen Tube, ... Three Bands ... 16 to 50 
meters, 50 10 160 meters, 160 to 555 meters ... 
Octal- Base..Metal Tubes s ... Auto -Ex ,reasion- 
nbor ... /:ardiumatie I nit ... M yatic Hand ... 
Iligh Fidelity ... Triple -Twin. Push -Pull Out- 
put Illuminoiml, Full Vision. Mngnu- 
1 :rrtunic Dial ... Band Indicator on Dial ... 
\ erniatatic Dial Drive.. . Tinte Log Tun- 
ing ... Automatic Volume Control . Six- 
Step Fidelity Control ... Vibracouatic Sounding 
Board... 15' Curvilinear Speaker. 

=Í745i Dimensions: 14 %' high, 28' wide, d i 
13'4 deep 

POPULAR SHORT WAVE CROSLEY MODELS 
Table Model 7.14-, to 555 u,.)- 7 tuta....$ 49.95 

745 -110 to 555 m.)- 7 tales... 49.95 
Cuowle " 759 -110 to 555 m.)- 7 tubes... 67.50 

769 -116 to 555 m.)- 7 tubes-. 79.95 
089 -116 to 555 m.)- 9 tuba.... 99.50 

1199 -116 to 555 m.) -11 tutee... 109.50 
1211 -116 to 555 m.) -12 tul,ee.. . 129.50 

" 1313 -116 to 555 n,.) -13 tute'... 149.50 

Prices slightly higher in Florida. Rocky Mountain 
Stales and west. 

The CROSLEY RADIO CORPORATION 
CINCINNATI, O. 

POWEL CROSLEY, Jr., President 
Home of "the Nation's Station " -WLW- 

70 on your dial -and Short Wave 
Station W8XAL -49.5 ntetere. 
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A "Real" 5 -Meter Super -Het 
this lug, while those 
under the chassis 
connect to the other 
lug under the same 
screw. The same 
system is followed in 
the detector and I.F. 
circuit. In the dia- 
gram we have illus- 
trated how this is 
done. 

Receiver Can Tune 
in Television 

Signals 
Midget 15 mmf. 

tuning condensers 
are used so that a 
fairly wide coverage 
could be obtained. 
This enables the re- 
ceiver to tune up to 
the television sta- 
tions and also well 
below the 5 -meter 
band. In order to 
make tuning com- 
fortable the National 
PW -O dial was em- 
ployed. This is an- 
other very important 
part in the operation 
of the receiver inasmuch as although 
large tuning condensers are used, tuning 
has been made so easy that it out- shines 
any band -spread method that might be em- 
ployed. The ease in tuning, of course, is 
due solely to the dial which is a beautiful 
piece of mechanical engineering. 

How "Trimming" Is Done 
No special tracking arrangements are 

shown in the circuit of the oscillator and 
detector other than a small trimming con- 
denser, which is used solely for bringing 
the stages into resonance. Tracking was 
accomplished by altering the spacing in 
the condensers. They can be made to track 
perfectly if the oscillator tuning con- 
denser rotor plates are spread in a tapered 
fashion at the maximum capacity position. 
In other words, turn the condenser in all 
the way to maximum capacity and spread 
the outer edges as shown in the drawing. 
The spreading, of course, is done on the 
long side of the shaft. It requires only 
about five minutes to do this job and from 
then on the tracking problem is elimi- 
nated. The inclusion of padding and track- 
ing condensers in the oscillator circuit 
would be most undesirable and quite un- 
effective. 

In lining up the I.F. stages, the best 
procedure is to set the tuning condensers 
in each transformer at one -half capacity, 
then with some sort of short -wave oscil- 
lator, such as the detector of a regenera- 
tive receiver with regeneration control 
turned on far enough to make the detector 
oscillate, tune the oscillator from 5,000 to 
3,000 kc. Somewhere in this region, prob- 
ably at about 4,500 ke., you will hear the 
swishing sound of the oscillator. The fre- 
quency can then be checked with a fre- 
quency meter, if you wish it to be set on 
some exact frequency, or it can be left "as 
is" and the I.F. transformers adjusted for 
maximum output, keeping the gain control 
of the amplifier as low as possible. 

If, for instance, one of the condensers 
in the I.F. transformers cannot be tuned 
to a peak, because of the fact that its 
capacity is at maximum or the minimum, 
then an adjustment of the other trimming 
condenser in the same transformer will 
correct the condition. Some juggling of 
the two condensers is necessary in order 
to get perfect alignment. This is due to 
the effect each circuit has upon the other, 
due to close coupling between the coils. 

(Continued front page 4691 

Parts List for the Superhet 
NATIONAL CO. 
3 -FXT tuning assemblies. 
8 -15 mmf. STHS tuning condensers. 
1 -30 mmf. padding condenser, M -30. 

Please mention SHORT WAVE CRAFT when writing advertisers 

Bottom View of Set. 

6 -XCS Isolantite sockets. S prong. 
1 -R.F. choke. 2.5 mh.. R -100. 
1 -PW -O, dial assembly. 
2 -shaft couplings, TX -9. 
2 -small dials, type HRO. 2- knobs. 
4 -grid clips, type 8. 
AEROVOX 
12 -.01 mf. mica condensers. 
1 -.001 mf. mica condenser. 
1- .00025 mf. mica condenser. 
1 -.0001 mt. mica condenser. 
1 -.006 mf. mica condenser. 
1 --.01 mf. mica condenser. 
2- 5 mf.. 25 -volt electrolytic condensers. 
t_ watt resistors. 

1 -200 ohms. 
2 -300 ohm. 
2- 50.000 ohm. 4- 10.000 ohm. 3- 100,000 ohm. 
1-250,000 ohm. 
1 -500 ohm. I watt. 
TUBES 
1 -6AS Tube. 
1 -6C5 Tube. 
2 -6K7 Tubes. 
1 -6J7 Tube. 
1 -6F6 Tube. 
Tubes with Isolantite insulation preferable. 
ELECTRAD 
1- 50.000 ohm potentiometer. 
1 -2.000 ohm potentiometer. 
1 -.5 meg. potentiometer. 
MISCELLANEOUS 
1 -heavy aluminum chassis. 9x10x2 inches. 
1 -heavy aluminum panel, 7x12 inches. 

-A- 

r- Z.f CO L-- 
B+ G B-.GND 

Y2"-.11" i^ 1/2"-.1.1 
i%2' 

L' 50 TURNS(EACN)N0.405C..C. WIRE CLOSE WOUND 

1" 17 39 

-B- t0IF. VA' I.F. 2HDDET. 
f2 6K7 6K7 677 

Detail of Chassis. 

www.americanradiohistory.com

www.americanradiohistory.com


SHORE WAVE CRAFT for DECEMBER, 1936 

Even The Tugboats Go 
Short -Wave! 

(Continued from page 462) 

the authority of the Federal Radio Com- 
mission, the New York Telephone Company 
completed the transmitting station. De- 
velopment and improvements in the equip- 
ment, however, continued. Special effort 
was made to produce ship equipment which 
could be operated effectively and more eco- 
nomically than was possible with existing 
sets. The result was a low -powered five - 
watt set which has been installed on the 
seven boats. 

Boats Called by Selective Signaling 
An improved method of calling the boats 

4 by means of selective signaling apparatus 
also is being utilized. Under the old sys- 
tem of loadspeaker monitoring, the ship 
crew had to listen constantly for the ship's 
particular call. But with selective signal- 
ing, a regular telephone bell rings on the 
ship being called, obviating any confusion. 
The manipulation of the ship telephone is 
nearly the same as that of the ordinary 
telephone, thereby making skilled oper- 
ators unnecessary on the boats. 

The trial which has been carried on over 
a period of about two months has resulted 
in changes and adjustments which have 
developed a smooth working and speedy 
system of communication. Further tests 
are in progress in connection with the 
handling of large numbers of messages 
which might arise in the future under 
emergent conditions, such as in "foggy" 
weather. 

Engineering Data Free 
SOME very valuable engineering data. 
useful to every short wave student 

and "Ham," including articles explain- 
ing how to Improve Modulation in Trans- 
mitters. Graphic Charts for the direct 
conversion, without computation of Watts 
to Decibels. Converting Loss or Gain into 
Decibels. and a chart showing graphically 
the relation between Ohms. Current and 
Decibels, as well as Ohms. Voltage and 
Decibels are presented in the new "Ken- 
yon Engineering News." 

If you would like a free copy of this 
very important compilation of engineer- 
ing data. ask for No. 516 and address 
your request to 

Service Department, Short Wave Craft, 
99 Hudson St.. New York City. 

The sequence of operations when some 
one in the tugboat owner's office calls a tug 
is interesting, and the accompanying 
schematic diagram shows what happens. If 
a call is made from a subscriber's regular 
phone, then the call would pass through 
the nearest telephone exchange and it 
would then proceed through the marine 
operator's switchboard in the "long dis- 
tance lines" at 32 Sixth Ave., New York 
City. Here a girl operator (known as the 
"marine operator ") would route the call to 
the tug through a short -wave transmitter 
located on Staten Island. She would then 
proceed to call the desired tug by means of 
a dial, the same as used on the ordinary 
telephone. 

If the tug was No. 7, for instance, then 
a prearranged sequence of signals would be 
flashed from the S -W transmitter, and 
when this particular sequence of signals 
was picked up on the 2590 kc. frequency 
channel over tug No. 7's antenna, its re- 
ceiving set, which is always switched on, 
would cause the bell on the instrument in 
the captain's cabin to ring. The captain, 
or other officer, would then lift the receiver 
from the hook, having first flipped a switch. 

The path of the short -wave voice from 
the tug, transmitted on 2198 kc., would be 
to the radio receiving station located on 
Staten Island, and from here back over the 
submarine cable to the marine operator's 
position at 32 Sixth Ave., New York City. 
From the switchboard at this position, the 
incoming voice from the tug would proceed 
over a regular telephone exchange to what- 
ever subscriber's phone the person origi- 
nating the call might be talking from. 
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"What's New in Amateur Gear ?" 
You'll find the answer in your new 1937 
ALLIED Catalog. This great 152 page 
book includes a complete Amateur Sec- 
tion packed with a tremendous assort- 
ment of transmitters, receivers, trans- 
ceivers in factory -built and kit form- 
at the lowest prices. See the latest in 
Amateur transmitting and receiving 
gear, the new All -Star X'mitter, Knight 
Metal Tube Super -Gainer, 5 Meter 
Transceiver, Metal Tube DX'er and doz- 
ens of other Build- Your -Own kits; read 
all about the new National "One -Ten" 
and NC -100 receivers; Hallicrafters 
Sky- Buddy, Sky- Chief, and Ultra Sky 
Rider; Sargent Models 10AA, 11AA, and 
11ÚA; RCA ACR -136, and many others. 
You'll find all your radio requirements 
answered in the new 1937 ALLIED Ra- 
dio Catalog -if you haven't your copy 
send for it today! 

Fastest Service -Lowest Prices 
Highest Quality 

Our tremendous stocks are the most complete 
in Radio. No delays -you get what you want -when you want it. We buy in vast quan- 
tities, get lower prices and pass the result- ing savings on to you. Our centralized single 
location means faster service for you ; our 
own "Ham" staff is ready to help you to se- 
lect the equipment you need at the prices you want to pay. Keep in step with the new- 
est developments in Amateur Radio -save 
time, trouble and money -read your ALLIED 
Catalog for RADIO'S GREATEST VALUES! 

ALL STANDARD LINES 
Yon! ALLIED catalog Is crammed with complete 
lines of the Latest prrsl nets of Sargent. I la ninm rlund. 
Itt'A, H,dlicr,dtlrs, Notional, l 'rn k. 'l'hnrd,l rson. and 
other heading ma un f,,cturers. when you ardor from 
ALLIED you know that you are getting only the 
finest of standard high-grade lines-tested and ap- 
pmved by A 1.I.I ED ex prt ,ngi n... Ts. 

pi RADIO AT LOWEST 
PRICES,, 

Besides the latest in tllI t 
pL. 

than 10,000 exact duplicate and replace- CAt 
ment parts; dozens of Set -Builders' Kits; 38 
new sensational Knight Radios -from 5 to 
19 Tubes; newest Public Address Equipment -8 -60 Watts -permanent, portable and mo- 
bile, for every sound need; complete lines of 
Test Instruments -oscillographs, analyzers, 
set -testers, tube checkers, meters, etc.; Rurl- 
power units and Windchargers ; tools; books, 
etc. -Raditi s Most Complete Supply Guide! 

ALLIED RADIO 

' 
' 

Allied Radio Corp., 833 W. Jackson Blvd., 
Chicago, III., Dept. 3 -M 

1 
O hash al Free Copy of your 112 page 1937 Cata- 

log showing the latest Amateur Equipment and' 
complete Radio supplies. ' Nane ' 

833 W. JACKSON BLVD. CHICAGO. I Address 

City .. - _.- ..._.Rtate._.- ...._..__. - - - i . l= =1 1 J 
Have you a Binder in which to keep your copies of SHORT WAVE CRAFT? Or- 
der one today -$1.25. Holds 12 copies. Short Wave Craft, 99 Hudson St., N.Y.C. 

ALL NEW 1937 MODELS 

DEAnICéT-FACTORT PRICES I 

Aawn 1e ó t card hrin. r o our n... lult 
rood.]. 

BARGAIN free. 
I 

-IiC. All-W.v and 
to 

. w y rdr"- -redn 
. n Á.In., r Ì'Ìle.l.,,il. .I .m. 

rW:Iriñ 1f,InArim.' n 
,tW . Ñ'rit. 

30 -DAY 
NO- RISK I 

TRIAL! I DEPT.CTDEARBORN, MICH. 

"é. li: I ' Catalog wit! 30.1Ay 

Aáár. 

Please mention SHORT WAVE CRAFT when writing 

UNIVERSAL 
VELOCITY AND CARBON 

MICROPHONES 
Universal's latest achievement 
-Ideal for stage use -Not af- 
fects, by temperature or hu- 
midity-Flat frequency rn- 
sp"nss carve from 40 to 10.000 

e.p.s.; Output 03 III,' Low Imissi- 
etav+ or direct to grid types. 

I compact 2%84% In. by 155 In. thick - 
II weight. less than 18 oz. -Rend swings t, any desired angle -Beautifully 

Llud in black enamel and artistic 
chin ..... plate -ask for new en udng 

sheet describing models RL, RI', RH and 
CB -last $22.50 -Latest model music type 
ectlnnnl stand for above microphones- 

List $10.00. 
UNIVERSAL MICROPHONE CO., Ltd. 

424 Warren Lane Inglewood, Calif., U.E.A. 
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i ?ctuaIAIadulatLon 

»etcentaye Shown 

on Pitect )2eadiny 
Scale 

11;11f;LET 

MODULATION MONITOR 

Dealer Price $24:3 
for All Voice 

Transmitting Stations 
Eliminates the uncertainty of depending on the 
ear, variation of antenna ammeter or the loop 
and light in determining carrier shift and per- 
centage of modulation. Actual modulation per- 
centage is shown on direct reading Triplett twin 
precision instrument. All readings in peaks. 
Scale indicates modulation from 40 to 120 per cent. 
Visual information on second dial provided for 
carrier reference level for the modulation test and 
also to check carrier shift during modulation. All 
uncertainties regarding final adjustments on the 
transmitter eliminated with the use of Triplett's 
Modulation Monitor. Prevents monkey chatter, 
cross talk and B.C.L. interference. Factory cali- 
brated and no further calibration needed. 

Model 1295 MODULATION MONITOR $/40 Complete with necessary accessories 
LL 

OO 

Dealer price _.. _.. 

This is a Triplett Master Unit 
See the Modulation Monitor at your jobbers. Trip- 
lett manufactures a complete line of precision 
Radio Testing Equipment and precision Electrical 
Measuring Instruments for the amateur and experi- 
menter. Complete information available on request. 

See your jobber -write for catalog 

RI LEt 
Piled/Jim 

Ir; INSTRU 
The Triplett Electrical Instrument Co. 
2812 Harmon Drive, Bluffton, Ohio. 

Without obligation please send me more Information 
..n Model 1295 Modulation Monitor. 

I ain also Interested In. ...... _ .......... _ .......... _.._._.___._ 

Name 

Address 

Cils State...___.._.._.__ 
8 -29 -88 

SHORT WAVE CRAFT for DECEMBER, 1936 

One Tug Can Talk to Another 
If it is desired to speak from one tug to 

another, the procedure in calling is just the 
same as in placing a call from tug to shore. 
The marine operator at 32 Sixth Ave., New 
York, would direct the technical operator 
at the radio receiving station on Staten 
Island to throw a "bypass" switch, which 
would permit the direct linking of the 
radio receiving station to the radio trans- 
mitting station. However. the marine oper- 
ator at Sixth Avenue would still be able to 
monitor the conversation over her wire 
connection. 

No operator is stationed at the trans- 
mitter. located about two miles from the 
receiving station, the transmitter being ti - 

motely controlled from the receiving i-t- 
tion position. A flat switch member is fitt. d 

in the hand -set which is used by the tu:- 
boat captain. When he wishes to talk t, 
shore or another boat, he presses this Iccrr 
and when he wishes to hear he releases !t. 
The captain has a volume control knob and 
also a master control knob on the panel 
alongside him. 

If two tugboats should try to call up at 
the same time, in view of the fact that at 
present all of the boats are using the same 
frequency for transmitting and receiving, 
one would have to wait until the other 
finished. As all receivers are tuned to the 
same frequency channel, the captain of the 
second tug would hear tug number one talk- 
ing and would know that he would have to 
wait. 

Mr. H. Gernsback, the editor, made an 
interesting suggestion which may prove 
very useful in the near future -Why not 
expand the use of this "harbor service" 
short -wave phone, so that one of our great 
leviathans of the deep, such as the "Queen 
Mary," could talk to the tugs directly, 
when docking, instead of having to use 
whistle signals or yell through a megaphone 
from the bridge? 

In answer to a query as to whether 
ferry -boats might be fitted with this short- 
wave phone, it was said that they could 
have this equipment if desired, but there is 
no apparent need for its adoption just now. 

25 Watt Junior 
Transmitter 

(Continued from page 481) 
gives an indication of relative efficiency, 
when used with the same antenna but with 
different plate inputs to the final amplifier. 

Parts list for Trutest 25 Watt Jr. 
Transmitter Kit 

1 -56 Socket; 1 -53 Socket; 2-46 Sockets; 
4 -5 Prong Pl. Sockets. 

1 -1000 ohms 10 watt resistor. 
1 -1500 ohms 10 watt resistor. 
1- 100,000 ohms IFe watt resistor. 
1 -0 -50 milliammeter. 
1 -0 -150 milliammeter. 
2 Feet rubber- covered wire for meters. 

20 Bakelite extruded washers. 
2 -1 No. 4 P. K. Screws. 
t0 No. 8 P. K. Screws. 
1.1 6/32 Machine Screws. 
10 Grommets 

2 Feed thru insulators. 
4 Meter Lugs. 

Meter Hardware. 
15 Ft. Hook -up wire. 

5 Lengths spaghetti. 
6 Solder lugs. 
2 Lug strips. 
2 Wing nuts. 
7 Rings for sockets. 
2 Phone plugs. 
4 Jacks. 
6 Knobs. 
6 Dials. 
2 R.F. Chokes. 
3 Variable condensers 100 MMF. 
1 Variable condenser 30 MMF. 
1 Variable condenser 40 MMF. 
1 Variable condenser 250 MMF. 
1 Steel Cabinet & Panel. 
6 Mica condensers .003 mf. 
1 Mica condenser .0001 mf. 
5 Terminal strips. 
8 Name plates. 

This article has been prepared from data 
supplied by courtesy of IVholesale Radio 
Service Co. 

ARCTIC EXPEDITION 
PRAISES DEPENDABILITY 

OF ASIATIC D -104 
-= SpetoI!1i Riling e-- 
CRYSTAL MICROPHONE 

Actual 
photo of 
D -104 in 

use at 
Arctic 

short -wave 
base in 
Bay of 
Fundy. 

Bowdoin Ornitho- 
logical Expedition 
again chose Astatic 
Model D104 for sec- 
ond year in Arctic be- 
cause of its absolute de- 
pendability in transmitting 
clear messages back to civili- 
zation. 

KNOWN ALL OVER 
THE WORLD FOR 
VOICE TRANSMISSION SUPERIORITY 

Especially designed for strong, clear signals in 
the "speech range," Model D -104 has a fre- 
quency response especially appropriate for 
amateur work under every sending condition. 

Noted for its rugged construction, freedom 
from microphonics and resistance to effects of 
atmospheric conditions. List Price $22.50. 

Ask your jobber for further information and 
write for Bulletin 58. 

Li. en.ed under Brush Development Company Patents. 

ASTATIC MICROPHONE LABORATORY, INC. 
Dept. 5 -WC, Youngstown, Ohio, U.S.A. 

Please mention SHORT WAVE CRAFT when writing adve 

11-Tube Air Scout Jr. $1 Radio 

1 
WITH 
TUBE 

unr.red 

A Real Radio -Keen Reception. Kit Includes very 
needed. r vinrli ne Lobe. These _ 

wood panel n tin kit but easily m. lev F dl -size pic- 
ture 

Entertaining 
Instructions. to.y x. Uses cheap batteries. 

FREE:Genuine Find -All Coil r od in Air scout Jr. 
sent postpaid or to, fur handling 

costs. Extra IUC brings pleur'c d..ctarn with valuer of 
all parla. 

N. O. Clain, Chief Engineer 
ALLIED ENG. INSTITUTE 

Dept. S31 961 Park Place New York, N.Y. 

23 LANGUAGES 
"I 

SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHON& 

UNIQUE METHOD BRINGS VOICES ¡¡¡ 

OF NATIVE MASTERS INTO YOUR Illll¡ 

OWN HOME..SEND FOR FREE BOOK 

LI NGUAPHONE I NSTITUTE 
73 Rockefeller Center New York 

rtisers 
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Hoover "Tinymite" 
(Co mt ire a Cd from pale 466) 

At Macon, Georgia, on a 7 foot aerial, 
W8XK, Pittsburgh, Pa., came in, giving in- 
structions to those hauling drinking water 
during the drinking water shortage in the 
winter flood. The volume was good. Ama- 
teur and airplane stations in Florida were 
also received. 

At Chicago, Ill., in May, 1936, on a seven - 
foot aerial, the Oakland, Calif., airplane 
ground station was heard reporting the 
arrival of a plane. Pilots were heard 9; 
000 feet up, talking to ground stations, 
with good volume. These pilots were with- 
in 200 miles of Chicago; one being heard 
as far as Memphis, Tenn., at 3,000 feet 
altitude. 

Amateurs in the 9th district were heard 
and W8JOE, at Toledo, came in with a 
wallop. Memphis, Indianapolis, Omaha, 
Salt Lake City, Cleveland, Toledo, Buffalo, 
and Albany ground stations were heard 
talking to one another and to pilots. The 
set worked best on planes from 4 to 7 
p.m. They change frequencies at night. 

At Rochester, N.Y., an amateur in Terre 
Haute, Ind., came in good, as well as 
numerous amateurs in the 8th district, 
further reports Mr. Hoover. 

This set is a "humdinger" to experiment 
with for DX reception- however, the aerial 
condenser must be accurately adjusted. 
On planes it worked well when screwed 
way out; on amateurs it was screwed down 
tight. 

This circuit is not new; it is practically 
the same as that for the pocket set de- 
scribed by Mr. Shuart in Short 11'avc 
Craft some time ago.* 

The parts are a little difficult to get but 
can be had from manufacturers. Fixed 
condensers from Aerovox; resistors from 
I.R.C.; 50 mmf. variable APC condenser 
from Hamntarlund or any radio supply 
house; tubes from any supply house or 
radio store. 

A cap from a 10c cigarette lighter fits 
over the top of the tube for a shield and 
is grounded to the shield on set when re- 
ceiving. 

A small screw must he soldered to the 
Ilammarlund APC condenser before it is 
mounted on the panel, so that the knob 
which turns it around can be mounted on 
the condenser screw. 
SOME OF THE STATIONS HEARD ON TIIE 

"TINYMITE" 
At Rochester. 

N.Y. 
Airplane Sta- 

tions rrt: 
Chicago 

Cleveland 

Omaha 

Salt Lake 
City, Utah 

Newark, N.J. 

Tylertown 

Allentown 

l'il tsburgh 

I'itnta 75 and RO-met et 
phunc 

one 6.000 feet W9KFE, 
up near Rehmond. Ind. 

Newark, N.J. WSBZZ, Zanes- 
ville. Ohio 

l'ode Wt'KGL, 
Chicago, Ill. 

EAR t Si AVtITPB. pan EAM 1 Evanston, Ill. 
W9MISC, Terre 

ND() Haute, Ind. 
W3CC, location 

ENA unknown 
W %CF. location 

ZIIF unknown 
WSR(', location 

unknown 
1 CQ from Europe. 

$,v Ilee.. LCIi Issno of Shoal Ifore ('raft. 
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CASH IN ON THE MOST SENSATIONAL 

TRAINING PLAN IN RADIO'S HISTORY 

I Will Prote Thal l7e a Day 
( fuc! .'lóoul /Le, ( of ,i Of Ci(dr(lle ç) 

ACTUALLY SETS YOU 
UP FOR BUSINESS 
RIGHTI 1s the Time to Get Started in an Industry that 
NOW. is Making Fortunes for Live, Wide Awake Men. 

THIS new and different kind of Training does more than teach you 
about all branches of Radio. It teaches you Radio business methods -it sets you up ready for an actual start in business -and it backs 
every step of your training with REAL PROFESSIONAL RADIO 
EQUIPMENT! 

No malter what kind of Radio Training you take, it is absolutely necessary 
that you have equipment of this kind BEFORE you are ready to start making 
real money. 

Sprayberry Training brings it to you almost at the start -teaches you just 
how to use it under actual working conditions. Upon completion you have 
COMPLETE business anti technical training PLUS the needed equipment to 
enter busines at. once for full or 
part time profits - or to start MT on 
a career in any one of Radio's spe- 
cialized fields such as Public Ad- 
dress, Auto Radio, Commercial 
Radio, Broadcasting, etc. 

I CAN TEACH YOU QUICKLY -NO 
PREVIOUS EXPERIENCE REQUIRED 

No matter what type of work you 
have been doing ... no matter how 
limited your past experience in Ra- 
dio . my practical, home study 
course will thoroughly fit you for a 
useful and profitable career. 

You will be amazed at how quick- 
ly you will grasp the fundamentals 
of modern RADIO . it is really 
very easy to learn. My course has 
been planned to give you just what 
you need. It's easily understood 

. the best TRAINING value you 
will find anywhere in the country. 
Write today for my latest FREE 
booklet, "YOUR FUTURE IN RA- 
DIO." 

READ WHAT OTHERS SAY ABOUT 

THE FAMOUS SPRAYBERRY TRAINING 

A. H. LANOIE. Northbridge. Mass.. writes: 
'si nee enrolling I have cleared a net profit 
of more than $110 in snare time alone . 

and I a 

t 

not half through the course yet. 
Honestly, l cannot understand how you can 
give so much for so little money." 
EDWIN A. GAMMON. Auburn. Maine, 
says: "Ihte to your course I have been del- 
uged with work ... achieving good results 
with radios which had been unsuccessfully 
tackled by other service nten. You deserve 
all the credit." 
WALTER DAVIS, Baltimore. Md.. en- 
thuses: "Tbanke to the Spraymerry Fracti 
cal tburs,. I a 

n now making on ' n aver- 
age of from $10 to $ per week in spare 
time work. 

YOU GET THIS PROFESSIONAL EQUIPMENT 

SERVICEMEN! those already in 
Radio, Sprayberry offers an 
ADVANCED Training Course 
that has proved invaluable to 
hundreds of servicemen. Saves 
you time- saves money -teaches 
you the easiest way to do the 
hardest jobs. Get details. Mark 
an X here ( 1 and we will 
send our ADVANCED Radio 
Training Booklet free. 

SPRAYBERRY ACADEMY 
OF RADIO 

F. L. Sprayberry, Pre-.idem. 
25.14 University Plus NV D. C. 
Without obligation P send your Free book ''YO111 
FUTURE IN RAM." .. _.IP of famous Sprayberry Training. 

Name - ..- ..__...._ 

Address SWC 12/36 
Paste this coupon on a penny postcard and mall TODAY. 

What I Saw at the New 
York Radio Show 

( C'o a t in uid from page 46 rl) 
were on exhibition--of suitable sizes to 
match most any pocket -book. All -wave 
receivers of various sizes are fitted into 
very elaborate cabinets, the top part of 
which opens up so as to form a dandy home 
bar. They are fitted with chromium -plated 
metal linings in the "bar" compartment 
and have a full set of glasses, bottles, etc. 

Then there was a remote -control -unit, 
which enables you to sit in your favorite 
easy chair and tune in any desired station, 
even though the set is on the opposite side 
of a large room. One set had an "economy" 
switch on it, so that while listening to 
"locals," less current (watts in fact) is 
consumed. 

The one and only Encyclopedia on Short Waves, by C. R. l.eutz and R. B. Gable. Now $1.00. 
(Plus 15e postage in U.S.) Formerly $2.95. Radio Publications, 103 Hudson St., N.Y.C. 

RADIOS WHOLESALE! 
s 30 DAYS TRIAL 

TUBE Tune in on politics, news, 
music, market and weather 

il11v 

i, reports with a new 

COMPANY 

)1 ZEPHYR W O R L D -WIDE RADIO. All the latest im 

i 

111 

11111 III " GUARANTEE, 
MONEY-BAC 

one y ar 
FREE service. All electric, farm, battery and 

auto radios, buy direct and 
SAVE UP TO 50 %. Ask about 
our User -Agent Plan. EARN 
EXTRA MONEY, be a ZEPHYR 
salesman. 

ZEPHYR RADIO 
13135 Hamilton Ave., Detroit, Michigan 

Write for 
FREE 

Illustrated 
Catalogue 

1931 RADIO PARTS 
CATALO G 

Showing The Latest 
RADIO EQUIPMENT 

FOR THE DEALER 
THE SERVICEMAN 
AND THE AMATEUR 

(bur New Catalog just off t he Press 
toue for v I a, r free copy -Now t 

CAMERADIO 
601 -3 GRANT ST., 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING. W.VA- 

Istablished 1914 

Please mention SHORT WAVE CRAFT when writing aelvertiser- 
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Grid Bias -How 
and Why 

H. G. CISIN'S 1937 METAL TUBE JR. 4 -TUBE 

D. C. SPACE MODEL 6-B 
METERS 

COMPLETE KIT -High 
quality FIm1 -All parts including Loud Speak- 

ti, diagram. Instruc- 
ons )unwired. less 

tubes. coils. cabinet) 

Pour Find -All Short 
Wave Colla - S1.65. 
Two Broadcast Coils- 
BSc. special iial Long wave Coil with L. W. lfnlhise. Set of 
Four Matched Tubes 

K.10 5-A-$2.95. 
ornamental Rings 

for Panel Front 25c 
each. 

CERTIFIED FOREIGN RECEPTION 
SIX bands. range 8 to 580 meters continuous coverage-also long to 1500 meters If desired. Self -con red n:rwer supply 1 full- toned duality speaker. )'hoe Jack 

wave 
front. Antenna Control. Dual Regener- nn control. Metal 4147 pentode reg en. det.; metal 6C5 lst audio; newest metal tune K 105.A Ballast: output pentode. Fnll. vision triple calibrated dial. Precision Instrument type Bar Knob. operatas a 

5 .ray frequent ) ,r d.c. Clain Circuit latent pend. No. 592.5140. Easily built-no dual purpose tubes to enmpll- 
wiring. Wood binet ecslly made saves cost of metal and gives superior tone quality. Full directions ,: it sl 

n 

H. G. CISIN, CHIEF ENG., ALLIED ENGINEERING INSTITUTE 
DEPT. S -31 96 PARK PLACE NEW YORK, N. Y. 

READ 
SEND CODE Like an 

Expert 
Learn Quickly at Home ---Get Real SPEED 

It's easy, fascinating, to become a good 
op with the NEW ALL ELECTRIC 
MASTER TELEPLEX Code Teacher to 

help you. Only instrument 
ever produced which re- 
cords your sending in visi- 
ble dots and dashes -then 

sends back to you 
at any speed you 
desire. Also sends 
practice work, re- 
corded by an ex- 
pert. That is why 
so many schools 
teaching code pre- 

fer Master Teleplex. That is 
why thousands agree this method is eurent and 
quickest. Teleplex has been teaching the code 
exclusively for many years -longer than anyone 
else. We furnish Complete Course, lend you 
Master Teleplex, give you personal instruction 
with a MON$Y -BACK GUARANTEE. Low 
co-t. Send to. tay for booklet S12: no obligation. 

The "H AM" Standard Teleplex -A highly 
efficient code teacher using 

SPECIAL heavy specially prepared 

ttxed 
paper tape, having two 

rows of perforation. Write for Free folder "SW l2" 
We are the originators of this type instrument 

TELEPLEX CO. 
72 -76 Cortlandt St. New York City 

TELEPLL. \ -"The choice of flore who bruns" 

Use Bud Chassis, 
Cabinets and Relay Racks 

for your Receiver, Trans- 
mitter, Amplifier and 
Test Equipment. 

gljp 

Write for Catalog which illustrates 
the largest assortment of this mer- 
chandise. 

BUY FROM YOUR JOBBER 
He stocks a good assortment of 

BUD merchandise. 

BUD RADIO, INC. ClerennuI, Oho 

Please 

Fixed Condensers Made 
from Coils of Wire 

(Continued from page 480) 
cause trouble in high- frequency circuits. 

To overcome the first snag we coil up 
the length of condenser on a pencil or 1/a 
in. curtain rod. That brings the length of 
the condenser mentioned down to about 2 
in. and then it can be connected right into 
the circuit without any external wiring - 
a neat and compact little gadget. 

To overcome the inductive effect we have 
to alter the method of winding. First of 
all, wind on half the length of twisted 
wires in a clockwise direction and then, 
when you get to the end of the first half, 
knock a little tack into the former and 
wind the wire onwards but in the opposite -that is anti -clockwise- direction. 

Self -supporting Condenser 
When this has been done you take out 

the tack and slide the coiled wire off the 
former -the tack having kept the wire taut 
and the resulting coiled condenser being 
quite self -supporting. Remember that one 
end must have the two wires cleaned off 
for contact, whereas the other end must 
just be cut; on no account must the two 
wires be allowed to touch. 

These remarks apply to the making of all 
the condensers shown in the main group 
by the drawing, except the .000012 micro - 
farad condenser. This little condenser is 
intended for use as an aerial pre -set in a 
short -wave receiver. It is not non- induc- 
tive-as this hardly matters for the pur- 
pose in mind. 

With this system it is not practicable to 
go much bigger than .0002 microfarad be- 
cause the actual formation of the wire be- 
comes rather straggly. 

But it is possible to make a bigger capa- 
city condenser by using a slightly different 
method. 

We only recommend this type for use as 
by -pass condensers on the low -frequency 
side and so on. 

Nearly everyone has a piece of small 
threaded rod on hand, which forms one 
plate of this second type of condenser. To 
make a .0003-microfarad, use a piece of rod 
2% in. long and wind on it 100 turns of 
36 -gauge D.C.C. wire. Simply wind the 
wire in the threads of the rod, so that 
there is only a very small gap between the 
wire and the rod. You only use about 2 
ft. of wire -getting the high capacity from 
the fact that the rod at the centre and the 
wire round it are so close together. 

One contact is the rod -solder on to that. 
The other contact is one end of the wire - 
whichever you like. Fix this by a piece of 
insulation tape. -Amateur Wireless. 

(Continued front page 480) 
that to bias a tube we must make the 
grid negative with respect to cathode. It 
follows that we might obtain the same re- 
sults by making the cathode positive with 
respect to grid. A resistor in the cathode 
circuit of a tube gives the cathode a posi- 
tive potential, thus affording the necessary 
bias. The grid is allowed to remain at zero 
potential. 

Let us examine the workings of the 
cathode resistor in Fig. 2. The plate cur- 
rent of the tube flows through the resistor 
causing a voltage drop. Therein, the plate 
circuit from negative B to positive B might 
be likened to a bleeder circuit, in which the 
cathode resistor, the tube itself, and the 
plate load (L1) form the whole resistance. 
Consider the cathode as a tap in this bleed- 
er circuit; in this light it is easy to under- 
stand why the cathode becomes positive. 
Since the grid remains at zero potential, the 
effective bias on the tube will be equal to 
the positive charge on the cathode. 

Whenever using this type of bias it must 
be remembered that any audio or radio fre- 
quency components must flow through the 
cathode circuit. It is therefore necessary 
to by -pass the cathode resistor with a con- 
denser large enough to pass the frequencies 
being handled. In audio circuits 25 mf. is 
an accepted value, and .1 mf. is adequate for radio frequency. 

The correct value for any cathode resis- tor can be determined from Ohm's law. Any tube table tells the plate current of 
a given tube. Knowing I (plate current) 
and E (bias required) merely solve for R. In the case of multi -element tubes, I will 
be the total current of all plates and screens. This is true because the current 
to each element must flow through the 
cathode resistor. 

Grid -Leak Bias 
Perhaps the most complicated bias sys- tem is the simple little grid -leak. Since grid -leak bias (Fig. 3) will work only on 

tubes whose grids swing positive, its use 
is limited to oscillator circuits and neutral- 
ized amplifiers that receive steady excita- tion. 

When the grid of a tube is driven posi- tive, it attracts some of the negative elec- trons leaving the cathode. When the grid 
swings negative on alternate half cycles of oscillation, the positive charge gets a 
chance to dissipate; but the negative 
charge remains. The only path for these negative electrons is through the grid -leak 
to ground and, since the grid leak is a very high resistance, a negative charge 
builds up on the grid. Furthermore, its value may be varied by changing the value of the grid -leak. 

Although the grid assumes a negative 
charge instantly, it must be remembered 
that the grid must first be driven positive 
to begin this action. And it must continue 
to be supplied with positive half cycles to 
keep up the action. Therefore, only oscil- lating circuits and excited amplifiers may 
be biased by means of a grid -leak. 

Fixed Bias 
A fourth type of bias has gained favor recently. It is closely related to cathode 

bias, in that the bias voltage is secured through voltage drop across a resistor. 
However, the biasing resistor is then a part of the bleeder (See Fig. 4). This creates 
a negative charge on one side of the resis- tor with respect to ground or B -. Since 
the voltage drop is controlled by bleeder current as well as plate current, the bias voltage is much more stable than ordinary 
cathode bias. This method is most useful in circuits where the plate current is sub- ject to variations, as in Class A -B audio 
stages. 

In conclusion, one method is as good as another if each is adjusted properly. With the exception of grid -leak bias, which has limited uses, all methods are interchange- 
able. In checking bias voltages, a high resistance voltmeter should be used; how- ever, this can not be done in the case of grid -leaks because the meter itself will greatly affect the value of the leak and the reading will mean nothing. 
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Short Waves, Plus 
Strings, Guide Planes 

(Continued from page 463) 

aircraft within its district. This may 
cover an entire province. Every airplane, 
as it enters a new district, reports by 
radio to the official in charge of the radio 
transmitter. 

In the ground office, the course and alti- 
tude of the aircraft are recorded on the 
chart whenever the weather is poor. Di- 
rections sent out by radio to all aircraft 
aloft within this district, prevent any in- 
terference with each other or any chance 
of collision. If the pilot is unable to re- 
port his position closely he is able to obtain 
his bearings by calling upon two ground - 
stations. His position is then plotted on 
a locating chart and communicated to the 
flyer. It is done in this manner. Several 
ground stations report the direction in 
which they have signalled an airplane to 
proceed. The ground stations are indi- 
cated on the chart by means of white - 
headed thumb- tacks. A string is laid out 
in the direction that has been determined, 
the end of the string being weighted. The 
point at which several such strings inter- 
sect, indicates the position of the airplane 
at the moment! This position is then 
radioed to the flier. The telegrams are 
sent in code. Through this method, land- 
ing in bad weather, even ceiling zero 
weather, is accomplished. 

An official in charge of the ground -sta- 
tion pilots the machine with the aid of the 
apparatus to determine and communicate 
bearings. He is in constant touch with 
the observer who sits with his fingers on 
the keys of the ground radio and locating 
station. In this manner, he can reroute 
the airplane on its proper course and 
bring it safely to land. 

Recently, with the aid of short -wave 
landing beacons, a rigidly indicated land- 
ing course is communicated to the incom- 
ing aircraft, which receives the sender's 
signals. At distances ranging from 900 
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The Radio Operator's Dream Comes True! 
\ I / / 

The Receiver You've Been 
Waiting for IS HERE! 

A small compact writ in tl .. tr. t i1. cabinet. Speak- 
er. power supply, e rs t 

e u u 

srlt contained. Covers every 
wavelength from 9.5 to 20.000 meters oil') smooth. easily 
controlled regeneration all the Uay. No dead sputa or 
gaps. Pleasing 

n toe, 
exceptional selectivity arm extreme 

sansititity. cum quiet p'ration and almost 
nun -existent noise level. Mat calibrated over the entire 
tuning range. Band spread that calibrated for amateur 
Lands. 

Sounds too good to he true, and it was until Model ll 
was designed. lteeent engineering developments Pius 
our own background of radio experience extending over 

1 years and Including years of brass pounding on the 
high seas s mode it loss) lilt. for us to perfect this real 
lt.', Du lDlEIlAT01tS' receiver. 

Coil Switching Phone lack 
All -Wave Band Spread Break -in Switch 
Built -in Power SupDlY R.F. Gain Control 
Jensen Dynamic Speaker Regeneration 
R.C.A. Tubes Antenna Trimmer 
Fully Calibrated Dial Large Knobs 

Model 11 Is ruggedly built. and will last for years. 
11 

` 
a pleasing receiver to operate -the More you use it 

IL. I., rler . t will lit,' it. 

PERFORMANCE 
SHORT WAVE C.W. Low Ire icy. quiet. sensitive. 
noise level. high seleetiv'- !'irks them from all over 
ti? and sensitivity make 1 lie U.S. and Cantte. 
\outstanding 

for C.W. work. ROADCAST RAND. S tee. 
\111 pick up readable ig- tivity s I to the task. 
nnls lost in noise level on 

ieml 
Model 11 will get 

Iroger set,. the stations. one at a time. 
SHORT WAVE PHONE AND 600 METERS. A knockout 
BROADCAST. An excellent on this w Sets a n 
performer on both of these. standard 

wave. 
oseieeticily 

new 

Pleasing lane. free from the ship waves. 
"blasting." AIRPLANE E A C O N S. 
AMATEUR BANDS. High V,gltt lima ran e includes 
efficiency on all of them. most of the U.S.A. 
SNORT WAVE SHIP TIME SIGNALS. Covers 
RANDS. Outstanding on eve! Y wavelength on which 
thew. Drags them in from time signals t. are 

uth of permit tutu." LONG WAVE PRESS Both 
west of lee ang.' and sides of the ADnntie e 

"east of (: ihralter." be heard from most parts 
POLICE CALLS. /lolls the of the world. 

Model 11 Net Prices for 110 V. 60 cycles Operation 
Model I I -t'A, UNIVERSAL tuning range. 9.5 to 

20.01etl meter's $75.00 
Mmlel II -yf :w. Al MONK tiling range. 11.5 to 

1.750 meters $54.00 
Model 11 -AA. AMATEI'It tuning range. 11.5 to 

646.00 
Prices Include power surly. speaker and R.C.A tubes. 

IMMEDIATE DELIVERY 
Model 11 is available l II A.C.. U.C., and laty 

voltages. 
h rges. 

Write for full description. 

E. M. Sargent Co., 2S2 et Oakland, Calif. 

to _7(11) feet from the boundaries of the 
landing field, small 
short -wave landing 
signal transmitters 
are stationed. They 
indicate the distance . 

from the airport so 
that the aircraft can 
prepare for its land- 
ing in plenty of time. 

Top photo shows the 
diagram representation 
of the route to he oh- 
served by a plane or 
airship previous to its 
landing. During this 
period the plane must 
remain between the 
heavy black lines. when 
over Berlin, to avoid 
approaching any high 
buildings. It is enabled 
to recognize this space 
by the waves it re- 
ceives from the radio 
beacons. In case of fog. 
the machine receives or- 
ders from the ground 
advising the pilot when 
he should attempt a 
landing. Lower photo 
shows loop aerials on 
the roof of the Temp - 
elhof ground station. 
By rotating these loop 
antennas, it is possible 
for the operators to de- 
termine the direction 
from which the radio 
message sent by an 
airplane originated. 

eAnewairAndaAMIDAASWIIWDM 

AC l'I?111t1:\'1' p 
ANYWII1;1 ;1: 

On FARMS -In D.C. Districts -In CARS 

with ATR DC -AC 
INVERTERS 

List 8 $1.5° " 

Price V 
*Without Radio Filter 

522.50 with Built -in- Filter-- Standard discounts apply 

Proven -Dependable -Guaranteed 
Outstanding Features: Interference Free All Wave 
Radio Ilpurnt ion Improved lung Life .\T7t Vibrators 

Four -Point Voltage Regulators 16 different tYlma 
t..r DC Input Voltages ranging front 0 In 2211 Toits and 
having AC output voltages of Huth 110 and 2.211 tr Ils. 

ATR Auto Radio 

/eA" BATTERY 
ELIMINATOR 
Dealers' 
Net Price' 12.95 

Specially designed for demonstrating and 
testing auto radio sets on regular AC lines, 
105 -125 volts, 50 -60 cycles. Has many other 
uses. Comes completely equipped with on -off 
Switch, Pilot Light Indicator. 10- ampere Fuse, 
Rubber Mounting Feet, 6 -ft. Rubber Cord, 
Heavy C :Mtge Metal Cabinet. 

ATR Automatic Taper- 
ing Battery Charger 

Keeps Auto Battery Fully 
Charged Right In The Car!! 
,:..,. .. ..... 

. , I O ,..I \t' :nr - 

I.. I,,.... l':mdew+I . x hdl nave 

dal 
ni.irlv 

pl''rfllae 

r 'in.+ep 

Irrr(u.,l. 

cn 

rD.b 

,. ne. 

aokt 
'..d wit h o 

:aid sloa 
Di 

rrd. 
I.- 

t 
AC 

gril. n .al, sr.,.nk and corn- 

LIST PRICES 
(Standard Discounts Apply) 

model 4 10. Vas. charging rate. 4 st, amp. $9.67. Model 
000. Max. charging rate, 6 amp. (11.45. Model 1000. 
Max. charging ram. 10 amp. $14.25. 

Write or Wire for Additionhl Information 
Sold by Leading J,,l.l.ers Esrpwhere 

AMERICAN TELEVISION & RADIO CO. 
St. Paul. Minn.. U.S.A. Cable: "Likes" New York 
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POWER LINE 
NOISE ELIMINATOR 

The same principle used in our own Labora. 
tory screen rooms -a balanced filter containing 
noise-blocking-inductances and noise-by-passing 
capacities. Completely BLOCKS OUT power 
line :wise! Fully assembled $7.20 net. 

R9+ TUNED ANTENNA 

Beginning where all other antennae leave off. 
Brings to listeners a new era in short -wave 
reception. In practical tests the new R9+ 
has increased short -wave signal volume from 
three to six times over present antenna equip- 
ment. Fully assembled $8.85 net. 

McMURDO SILVER CORP. 
Division of G.P.H., Inc. 

1711 ROSCOE ST., CHICAGO, ILL. 

Low Wholes 
e r46 
!: 

ale Prices 
BIG FREE 
CATALOG 

Over 10,000 items 
in this big catalog 
including radio re- 
ceivers, nationally 
known radio parts 
a n d broadcasting 
equipment at lowest 
wholesale prices. A 
catalog of great 
value to dealers and 
servicemen. Write 
for your FREE copy 
of this big catalog 
today. 

BURSTEIN- APPLEBEE CO. 
1012.14 McGee St., City, Mo. 

RELAYS 
110 VOLT AC, 60 CYCLE, 30 AMP. CONTACTS 
IDEAL FOR CONTROLLING YOUR XMITTER 

Code No. 
1-single Pole 
2-Double Pole 3- Triple Pole 
4 -Four Pole 

Pivot Type with Ship. Wt. Prive 
I break -1 make I Mi. $1.50 
2 break -2 stake 2 pds. 2.00 
3 break -3 make 4 pds. 2.25 
4 break -4 nuke 4 pds. 2.50 

These relays were used for Laboratory Model work and 
are In perfect condition throughout. The quantity is 
limited and subject to prior sale. These prices are 
abut 4 of actual cost when new. Send 25,r with 
order, balance C.O.D. 

ARROW SALES CORP. 
631 Washington Blvd. Chicago, Illinois 

CA I.> IN_1-d7CS 
Made to your specifications 

Send drawing or blue print for our estimate. 

KORROL MFG. CO., Dept. S -12, 
232 Greenwich St., New York City 

Please 
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Let's Listen In With 
Joe Miller 

(Cent in once/ (rout ¡coge 484) 

careful tuning in the region of XOJ's fre- 
quency on ur dial. You can't miss that 
Asiatic "flutter" on these sigs! 

For all of these stations, reports should 
be addressed to the Chinese Gov't. Radio 
Administration, Sassoon House, Jinkee 
Road, Shanghai, China, and a good report, 
with a reply coupon, will elicit for you 
one of your best veries! 

Ashley Walcott, San Francisco, Cal., for- 
wards additional dope as follows: the 
Shanghai -Hangkow telephone circuit uses 
several different frequencies during the 
morning. From about 3 to 4:15 a.m. 
Shanghai is on 11.41 mc., and Hangkow is 
on 11.7.0 mc. Between 6 and 7 Shanghai 
is on 9.285 mc. and Hangkow on 9.08. Once 
between 8 and 9 a.m. Shanghai was com- 
ing in with a good signal on 3.49 mc. and 
Hangkow with an excellent signal on 3.27 
mc. More recently, Shanghai has been on 
5.72 mc. with tremendous volume from 8 
to 10 a.m. Hangkow is always somewhat 
stronger than Shanghai, though both are 
good. 

XGOX, Nanking, China, relaying XGOA 
is on 6.85 mc. daily from 6:30 to 9:00 a.m. 
with programs of Chinese and European 
music, and news given in English at 8:05 
a.m. Volume is excellent. 

Sumatra 
YBG, 10.43 mc. at Medan. is occasionally 

heard phoning PLV, which station relays 
YBG's message to Europe, generally. YBG 
once heard calling Berlin, a good R7 -8, 
while PLV, relaying YBG, was only R5, 
despite its 80 KW! PLV sometimes sends 
music just before 5:30 a.m., to begin their 
contact with YBG. As given in last issue, 
the YBG -PLV sked is daily 5:30 -6:30 a.m., 
when there is traffic to be carried. 

Fiji Islands 
VPD on 13.075 mc. is no more. In its 

place is VPD2, on 9.54 mc. and the sched- 
ule is now changed to 5:30 -7:00 a.m. daily 
except Sunday. This station is really well 
heard, averaging R7 -9, but the modulation 
is still very poor, making VPD2's programs 
anything but enjoyable. Ashley Walcott 
says "The programs are all sponsored by 
Australasian firms, investment houses, 
shoe stores, anything! 

Indo -China 
Philco Radio, Saigon, Indo- China, is be- 

ing heard on the West Coast on 11.70 mc., 
according to Ashley Walcott of San Fran- 
cisco. This station has been reported un- 
der various calls, but there has been no 
definite information as yet, so we list it 
merely as "Philco Radio." Here's the rest 
of dope: announces in French and English, 
operating morning till 9:30 a.m signing 
off with a march recording. 

Reports, if you're lucky enough to snare 
this FB catch, are to be addressed to P. 0. 
Box 295, Saigon, French Indo- China. 

Egypt 
SUV, 10.05 mc. one of the three famous 

Egyptian fones, located at Cairo, has been 
heard several times last month, at 4 p.m., 
and again at 6 p.m. This station has never 
been heard with a strong signal here, but 
can be identified by their unstable carrier 
wave. 

SUZ, on 13.83 mc., a sister Cairo station, 
is about the easiest of the Egyptians to 
hear and can be heard almost daily, phon- 
ing GBB on 13.50 mc. Here's how: look 
for both these stations just before 11 

a.m. sharp. If you hear steady whistles 
on carriers approximately where you'd ex- 
pect these stations, hold on to GBB's pow- 
erful carrier and. at 11 a.m. sharp you'll 
hear GBB call, "Hello, Cairo." Immediate - 
lv tuning to the other whistle, you'll hear 
SUZ reply to London, "Hello, London." 
After a few words these usually go into 
scr (scrambled) speech. SUZ also heard 
foning GBB at 1:45 p.m. one afternoon. 
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Have YOU Tried 
DATAPRINT 

SERVICE? 
These NEW Prints 
show you How to 
Build Electrical Ap- 
paratus! 

New low price - 
Any 3 Prints.. $1.00 

Can YOU Fry Eggs 
on a Cake of Ice? 
Data 50c 

TESLA COIL DATA: 
Data rint- drawings and data for building 26 inch spark Teika SOC 
E xciter -Ì K.W. 20.000 Vt. Transf. 
3" Solt. Tesla Cull. Works on Ford 

SOe 

3" Sii'k. Munn Coll. Works on 110 « 
20" Tricks" with Teslas C Oudlns 

Oe 

50e 
Ft" Solt. Tesla Coll SOC 
E xciter -1 E.W. 13,0011 W. Trani Poe 

How` po Operate Oullins 
Purim. Vibrator 

Ose SOC 
WELDING . 

El ctric Welding Trf. 2 K.W. 110 V. Prim. 1a 
V. 

S -W DIATHERMY 
(Artificial Fever) 

Dataprint, Constructional 
data for Small, Medium 
and Large size App... 50c 

Magnets & Solenoids! 
Data only-50e Per print. 
A- Powerful Battery Magnet. 
Lifts 40 Iba. 
14-1 10 V. D.C. magnet to lift 
25 Ibs. 
C -110 V. D.C. magnet to lift 
300 lia. 
1 )-110 V. D.C. Solenoid. lifts 
2 Ib. thru 1 In. 
K --110 V. D.C. Solenoid. lifts 6 lb. thru 1 in. 
F -12 V. D.C. Solenoid. lifts 2 Ih thru 1 in. 
(i --110 V. A.C. Solenoid: Power ill (60 cycle.) 
A.C. 3I(yrO!c- 
1 /I6 H.Y. Easiest to Build " -110 V. 60 cy. A.C. 
Data 50e 

RECORD PROGRAMS 
on Steel Wire! 

Telegraphone Data, for 
Voice or Code 50c 

nto 
Induction PIPE & 
ORE LOCATOR 

Construction Data 50c 

20 ELECTRIC 
LODGE & PARTY 

TRICKS. Fun Galore! 
"How to Do 'Em" Data 50e 

RADIO CONTROL 
for MODEL BOATS, 

etc. 
Circuit data 50c . Jrl 

More DATAPRINTS You Need! 
50c each Prepaid 
1t'ter Turbines 
Water wheels 
Motor Circuits (201 
Telephone 'look-tins (2201 
1110 Iltrl1anleal Movements 
l'olarixed Relay. Ultra- 

sensitive 
Shocking roll 
Ring t bells on 1 circuit 
20 Simple Bell Book -ups 
l'uhlle Address System 
Electric Chime Ringer 

fits ant clock 
60 or 1200 cycle Synch. 

Motor 
"Rewinding" Small Motor 

3 prints for $1.00 
Induction Balance 
Telautugraph 
Einthoven String Mahan- 

meter 
Elwrlr Fan Motor 
Vatrh Deuiagnei foer 

Eiertrie Furnace Dnrft 
Regulator 

Building a Simple Teh - 
phone 

Ignition Coll Data 
Electric Pipe Thawer 
%V1iestatnne Bridge 
induction lulls -I to 12 

Inch Sp'k. data 
Armatures $0.50 

SLIDE RULE -4" 
Metal 

Prire $2.00 Net. 
With Case and Instructions. 
Multiplies. Divides. Adds. 
Subtracts. Gives Roots. Powers. 
Sines. Cosines, etc. Also Logs 
of Numbers. Aisnrnecd be rnl- 
loges. 5° 1)1a. 25" Seale "Spe- 
cial Rule." $5.00 Net 

The DIT. iPI[INTCo. 
Lock Box 322 RAMSEY, N. J. 
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Reports on the Cairo phones should be 

addressed to P. O. Box 795, Cairo, Egypt. 
These stations are very prompt in verify- 
ing reports, always taking five weeks for 
a veri. 

Siam 
Ashley Walcott again sends us some FB 

news. HS8I'J, on 9.35 mc., is on the air 
every Thurs from 8 -10 a.m. Ashley 
heard HS8I'J say that Siam is also on 
19.02 mc. every Monday from 8 -10 a.m., 
also. This makes three Siamese now broad- 
casting regularly, if our dope is correct, 
as HS8PJ. 10.955 mc., is also listed as on 
the air Mondays, 8 -10 a.m. We would sug- 
gest trying for HS8PJ on 10.955 mc. on 
Sundays from 8 -10 a.m. also. We wonder, 
however, if HS8PJ is equipped to B.C. 
simultaneously on both 10.955 and 19.02 
mc., as both are supposed to be on 8 -10 
a.m. Mondays. 

HSP, the commercial fone at Bangkok 
on 17.74 mc., was heard one morning phon- 
ing at 5:30 a.m. This station is rarely 
heard, however, HSP usually phones Ber- 
lin or Tokio, occasionally Saigon. Full 
skeds given in previous issue. 

Manchukuo 
JZB, or TDE, on 10.065 mc., located at 

Shinkyo, is being heard quite often. last 
being heard here at 5:30 a.m., foning its 
usual contact station JVO, Nazaki, on 
10.37 mc. Usually, only the carriers of 
these stations are heard, and are on daily 
anywhere from 3 a.m. up to as late as 8 
a.m. or so. Much patience in holding on 
to these sigs is required before one has 
the good fortune to hear them foning one 
another. 

As the EHZ -EDN circuit is probably not 
in operation for the present, if you hear 
"fluttering" sigs, with JZB's the louder, 
you can be quite sure the signals are 
those of JZB -JVO. 

A veri of TDD, 5.83 mc. gives the follow- 
ing dope on JZB -TDE: JZB, 10.065 mc. is 
on every Saturday from 10:50 -11 -30 p.m., 
broadcasting to Japan. 

The QRA of the Manchukuoan stations 
is: Kanjoshi Xmitting Station, Manshu 
Denshin Denwa Kaisha, Shinkyo, Man- 
chukuo. 

Algeria 
Algiers on 8.96 mc. is often heard fon- 

ing TYA2, 9.04 mc., usually about 12:30- 
1:30 a.m., and occasionally about 4 -5:30 
p.m. Algiers is very strong, steady, and 
uses side -band secrecy for all traffic. 

U.S.S.R. 
RKf, Moscow, 15.145 mc. once called Al- 

ma -Ata, RWJ, 12.18 mc. at 11.56 p.m. A 
woman was heard counting 1 -7 in Russian. 

RIR, Tiflis, 10.08 mc. is reported foning 
Moscow almost daily from 9 -11 a.m., by 
Ashley Walcott. 

Here's an offer from Moscow that sounds 
interesting! 

"Beginning from October 1st we will 
dispatch to each listener who writes to us 
a copy of any radio talk they desire, and 
every tenth letter opened will get our 
well-known illustrated journal USSR IN 
CONSTRUCTION. In addition, every new lis- 
tener who writes to us will receive a photo 
of a well -known Soviet leader, postcard 
views of Moscow and the USSR, or some of 
the latest Soviet stamps." 

Java 
YDC is putting in a FB signal on 15.15 

mc. from 4:30 a.m. on, relaying the regu- 
lar NIROM programs. 

Ashley Walcott forwards some data on 
Javanese stations -a station on 6.72 mc. 
probably PMH, is relaying native NIROM 
programs from 5:30 a.m. up to as late as 
10:30 a.m. and heard very well in Cali- 
fornia. Ashley adds that these programs 
on 6.72 mc. are not the same as those 
heard on YDB or PLP, but are probably 
those of a local, native network. 

Ashley also reports a Manila fone, KAX, 
on 19.98 mc. calls ZGB, at Kuala, Lumpur, 
Federated Malay States, at 7:55 p.m., ap- 
proximately. The frequency of ZGB is as 
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THE SKYROCKET! 
5 -tube Universal Receiver 

11/2 to 600 METERS 

A SENSATION 
EVEN AMONG the STARS! 

Dollar For Dollar. This Is The Grcnt,'st 
Radio Value. We Believe. That Has 
Ever Been Offered To The Short Wave 
Fan. A big. powerful radio with a tre- 
mendous Tuning Range. A unique 
dial with plenty of bandspread and look 
at its size! Band switching from 15 
to 600 meters. No plug -in coils -just 
snap a switch and there, at your finger 
tips, are all the thrills that radio can 

THE KING OF THEM ALL! 
offer: Short ta e foreign Mat i nus, ship to shore ron crust ions, Inter -continental telephones. aeroplanes, pollee. 
amateurs, lerbuu.Mal television, Apex stations. dire. t pickups of spart e rots an the ultra -high frequrluies, 
ele.. rte. And finally, the 'gular In ere broadcasting stat haul Mil good a ga dynamic speaker to repralnee the 
programs for you. INote: T9le 

n 
ultra -high frequencies. ( meters. 13 eters. are handled by a separate Iseut -In high frequency tuning unit using a ceramic insulated three late tuning condenser and self- supporting interchangeable ruin.) 

Electron Coupled Regeneration Plus Super-Regeneration B Pe of Regeneration 
The SKYROCKET uses a carefully developed and engin eyed circuit consisting of one stage ampsiv11 two 

detectors (regenerative 1d sU Pere 
with ils 

get the 
new 151tß1: 

distortion 
amputer lithe ils large. igh 

MIN! 
i output. The new Sylvania r..l :d: high 

frellit ni lis used a relaye regene. dive 
circuits The npth successful of the 

metal 
tri ras hor 

been adopted. of rierat the GET metal tube in Glnr 
double 

stage 
i.f a0 ve enrol, while oil. ßl:7 

trn'ea as stage of ontuned IL F. amplification. 
THE SKYROCKET KIT: complete with ,frilled panel and bassi.. wired swum II assembly tower park. high 
frequency tuning assembly. dynamic speaker, $11.95 tc., less tubes and abinet, unwired ,F Metal Cabinet. black c gelded finish $2.50 Five tested Sylvania tiles 3.55 
Assembly, wiring and testing 3.00 

I SPECIAL COMBINATION PRICE ON COMPLETE SKY. 
ROCKET; Wired. tested and guaranteed for ne year: 
readyC 

, anduit In 
to 

with 5vtubes and 
(either A.C. 

or $19.95 I 

IMPORTANT! 
THE SUP }:1t101t INSTRUMENTS COMPANY with 
their past record of exclusive service Instrument de- 
sign and manor arturing ext.erience has at last derid- 
id to muter the radio receiver field. 'ro warrant this 
step their fut set would have to be something unus- 
ual in bath perforiianre and value. Determined to 
use their facilities and experience tu produce the 
most radio for the least possible money. without 
sacrificing quality. they clade a study and analysis 
of the all -n a,e receiver field and frankly adopted the 
hest features of everything they found! The SKY- 
ROCKET Is the final result. 

The experienced radio experimenter is bound to 
acclaim it as the MOST SENSATIONAL VALUE 
IN RADIO TODAY! 

SUPERIOR INSTRUMENTS COMPANY 
139 CEDAR 

DEPT. 5.12 
NEW YORK, N. Y. 

WHAT TO MAKE aardlrow 
to mLke it ON A LATHE 

WRITE for these books: (1 ) The 
HomeWorkshop. free; (2 )What to 
Make on theLathe,toe; (3)How to 
Run a Lathe, UA page 25e. Coin 
or stamps accepted. Any South , i 
Bend Screw Cutting Lathe on 
easy terms. Pried t75 up. flak 

frCfee.g 15, 
free. 

- 
SOUTH BEND LATHE WORKS 
371 Madison St., South Bend. Indiana, U.S.A. 

Guaranteed 40 PowerÇ)48 
Long Distance Telescope. Crr 
New Model! Greater Illumination 
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n to of r A r achievement hat defies pee., 
Durably mad.. Ir. ho u`L Ì rÌÌ i., 1 1 I 

" °^nett. ion. 
t 3 f ..1,. Made Ìn U. iS. A. SPECIAL OFFER. a., 

Pionce! n wi.k,i.ii v hm 
tels' that Send No Money! 

Pay 
.t m, ,tI Is..,'el 

i 
r krmerri 

`f,a o.w and we pa ie t- 

J.H. 
Outside 

IO. 
S. 
Co Dept. 

Cash 
1124 W 

Order. 
3 St.. New York 

PATENTS -TRADE MARKS 
All inventions submitted hehd confidential and given 

per ,,,.al atteuti.m by 
m 

etolers of the fire,. 
Form "Ecid(nee of('onclption' and 

instructions 
"How to Establish Your Eights"-Free 

LANCASTER. ALLWINE & ROMMEL 
PATENT LAW OFFICES 

475 Bowen Bldg. Washington, D. C. 

SPECIAL FOR THIS MONTH 
Send $1.00 ($1.25 Canada and foreign) and we 
will send you SHORT WAVE CRAFT for Eight 
months. "1)0 IT NOW" 
SHORT WAVE CRAFT, 99 -101 Hudson St., New York 

Please mention SHORT WAVE CRArr when writing advertisers 

Experimenters 
NEED- 

ICA CHROME 
SILVER DIALS 
With Finger Grip Flange Knobs 

' sueplied 1 .il 1' ,lisi,., h , d hi. i,: I .loins In h shalt .a.. ,i bed. boo-.,: MARKER J 

i'0 :re5 lip 
nil 

2i6á -. 

Made an,ede... ",.i.. ,.. ;. 

i,. 

RS New and Improved ICA CRYSTAL HOLDERS 

51.35 
iis 
1.75 

:tá; 
For so: nn 10o m, t:dae b.. 
o 

I 

e Nr. 
No. 

It.t. . S1.50 ua 
For 20 and 40 Meters-, ,"nm .ded 
NIA'. to ii, nl'.1.:,.d.:.' S1.50 Ns. 41s. Li . d P''." .. _-.., ICA ii..... .. ... _r 

No. fl INSULINE CORPORATION OF AMERICA 
25 Park Picee, Dept. S -12, New York City 

An,sria's Outstaadlnp Mltephono Valus! 
Add Ìand Sound 

E' 
Amateurs-Public 

men-Here 
Address 

you get this amazing offer! 
1 Lifetime No. O D.H. -!tike. Li t $4.00 Iold separately at $2.95 Lifetime No. O Stand and springs 
$:i.75 :old parately at $1.75 I Lifetime Shieldfed Matching Transformer 

$2.75 WJd parately at $1.45 
1 Lifetime SFoot 3 conductor shielded cable 

Id separately at 45e LIFETIME Model No. Double button micro- phone is r uggedlr onstructed- finishet bright aluminum polish. Is :Drys diameter nd I t," thick overall. Has Gold spot duraluminum stretch diaphragm. gold contact buttons. fin- est carbon grannies a d has frequency res- ponse between 40 and :1500 .e s. Order direct from a ,bearer a. MONEY. THE LIFETIME CORPORATION 1009 Madison Ave.. Toledo, Ohio 
Manufacturers: Microphones. Carden. Condens- er. Crystal, Velocity and Dynamic. Aluminum Trumpets. Electro Dynamic [ Toils. Danes, 
for mplttlo P.A. and sound equipment. write 
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RADIO INSTRUCTION 
LEARN CODE at Home with 

the CANDLER SYSTEM it 

CANDLER Trained McElroy. 
Champion Class A. Speed 69 
wpm 
CHAMPION McELROY. who 
teaches CANDLER SYSTEM at 
HARVARD, says: "Practice alone. 
of any kind- will not develop skill 
and speed. It takes a Moro knowl. 
edge of the fundamentals and Mind 
Training, taught exclusively by THE 
CANDLER SYSTEM." 

b 

CAN OLER 

BOOKad{wFAETf 

RedlaOpe,eveea 

Those speedy operator's you hear on the air are 
mostly Candler trained. With the Candler System 
you can improve your operating speed in an amaz- 
ingly short time right at home. 
This system teaches you code by sound, the only cor- 
rect and accurate way. With only a few hours of prac- 
tice the Candler way, you will see an amazing develop- 
ment in your performance. In a few weeks' time you'll 
be pounding brass with the best of them. 

And it's easy -your lessons are a pleasure, not a 
disagreeable chore. You'll actually enjoy your practice 
period, especially when you see such astonishingly rapid 
development. 

CANDLER 
Send today for the FREE Candler "Book of Will Train 
Facts" telling you all about this remarkable sys- You In 
tem of code instruction. Read how the cham- E v e r y - 
pions gained their amazing speed. Advanced thing nec- 
courses for operators who want to get their essary To 
commercial license. Get full information today. Ob t a in 

Your Li. No Expensive Practice Equipment Needed cease. 

CANDLER SYSTEM 
Dept. SW -I2 Asheville, N.C. 

LEARN TELEVISION with RADIO -ION! 
Cleat opporlimdy tir experts in this 
amazing new industry. Recent deveh 
opments to radio make television a 
certainty NOW. We teach you by our 
on the yob" method Radio and Tek- 

vision front lxvinnmg to end in our . 

marvelously equipped labs and studios. . 

You actually perate thousands of 
dollars wort, of expensive equ9,men1 

Demand for Television Experts 

for the market ON TIRE NEXT RIC 
.BUYING WAVE. Rusin,, leaders predict 
new system television will require thou - 
sands of relay and broadcasting stations. 
Ultra -short waves will perms eighty thou- 
sand leleviiwn stations in America alone. 

GET IN NOW amt' build 
n the veld, next up 

,14Mla. mdse. 

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. Spin. 
MAC CORD @ 51.00 U.S.N. Spfn speed key cord. 
MAC CASE @ $3.95 U.S.N. Spin speed key case. 
MAC OSC @ $3.95 ac /dc oscillator. Tone control 
If u by Mac Key wri me fo xmy ipt 8 darb ifn. 
All my stuff emcy gad best pduts obi. 73 Mac. 

QUICK WAY to make money in 

rage Dolt 

MONTHS THOROUON. 
PRACTICAS. TRAINING 

Q Wfies tnr .bu.Ihwn 
mW 

n lies ili Cosa Co .o o e. 

,,¢ r ar.. mgon modern -Pur¡: e.calu` able ihenesi n Franosi 
wow nMrw 

Tris n of Tek. w. 
m Sia ern ÑA\ALeErpinym 
psi We n.umng.mdni+mf dt 

n hineter hoc M,Y'Pn- 
tures,nie Air- NoWI 

i. O. NOEL, Pros. First National Television, loc. 
Reel. x.12. Ps a Slot Iliac, Naaa City. Me. 

end m a,N sou&- ̀ Perurw Oa w 
Lie Wing, About nor omit ..nun s..+ n l am IT tears raker. 

°re-al,10URE PROIECt O 
t AlK1N 

SOUND 
RECORD 

tEIEVISION:RAD.O 
Learn In Los Angeles. Practical In. 
atrurtinn. Newest equipment. ent. Mae. 

pates. Earn nn and board Ile 
learning. `espene R. R. fare allowed 
to I.. A. _end coupon for Catalog. 

Dept. SWC -12. 4000 5. FiQUera St. 

RADIO 
Madero receiver are 
demanding men with 
modern training for 

sonic,. work. New tralnIne method 
and service equipment offer starts 
you earning groat at one.. Up to $3 
an hour easy in short time. Write 
today for FREE book of details. 
Rade Training Association Of America 
4525 Ravenswood Ave.. Ave. 

6e2 
. Chicago 

LEARN RADIO New CI Now 
Forming! S e n d 
for 40.page cata- 

log, explains fully. 300 licensed graduates placed in 
past 4i/s years in broadcasting. shipping. police radio. 
aviation. etc. We teach all branches. Oldest. largest 
and best equipped school in New England. Equipped 
with Western Electric sound and broadcasting equip- 
ment and RCA marine transmitter. Coupe prepares 
for United States Government telegraph or telephone 
license. Write Dept. S -I2 for catalog. 
MASS. RADIO SCHOOL, 1$ Boylston EL,Bosten 

RADIO ENGINEERING 
RCA Institutes offers an intensive course Of high 
standard embracing all phases of Radio. Prac 

tical training elth modern quipment a 
New York and Chicago schools. Also ape 
clalleed courses and llame Study Course 
under "No obligation" plan. Catalog 
Dept. 8W -311. 

RCA INSTITUTES, Inc. 
TB Varies 

w 
York. Merchandise Man. Chltag0 garawd 9wdsd en N.J. r.J ', 

FIND OUT 
what the world's larg- 
est home study Radio 
school offers you .. SEE 

BACK COVER 
SHORT WAVE CRAFT 

yet unknown, but in the station list com- 
piled by the Dept. of Commerce, ZGB is 
listed as on 7.50 and 8.955 mc. However, 
we believe a much higher frequency must 
be used to contact KAX 'way up on 19.98 
mc. 

Kenya Colony 
GAD, 19.48 mc., Rugby, was heard foning 

VQG, 19.63 mc., at 9:30 a.m. VQG is lo- 
cated at Nairobi, and operated by same 
company that owns VQ7LO. Reports 
should be addressed to P. 0. Box 777, Nai- 
robi, Kenya Colony. 

Czecho- Slovakia 
A report has reached us that the sked of 

OLR, 15.23 mc., located at Podebrady, is 
now from 2:25 -4:30 p.m., with English 
used at 4:15 p.m. 

OLR has been heard by many listeners, 
and all comment on its tremendous sig- 
nal strength, which makes its programs 
most enjoyable, being heard so well. 

New Zealand 
ZLT4, Wellington, 11.05 mc., is being 

heard often early a.m.'s, fones GBP, Rug- 
by, 10.77 mc., thru VLZ, Sdney, 9.76 mc. 
ZLT4 is usually on the air from 1 -4 a.m. 
The ZLT4 station now refuses to verify, 
evidently following suit of their contact 
station, VLZ, Sydney. A tough break for 
those who haven't yet verified New Zea- 
land. 

The liner "Normandie," 13.18 mc., was 
heard with a FB signal calling Paris at 
4 p.m. 

KKP, 16.03 mc. at Kahuku, Hawaii, fones 
KWV, Dixon, California, 15.355 mc., al- 
most daily around 5:50 -7 p.m. KKZ, Bo- 
linas, Cal., 13.69 mc., was heard signing 
off one evening at 10 p.m., after relaying 
a broadcast. 

LSL, Buenos Aires, 15.81 mc. was heard 
at 6 p.m. sending a musical program with 
a good signal. 

DAF, the German fone at Nordeich, was 
heard foning at 5:20 a.m., on 17.26 mc. A 
veri from Germany of six of their com- 
mercial fones says they have no station 
known as DAN in operation. 

DGH, 10.44 mc. at Nauen, Germany 
heard phoning at 4 p.m. 

JVH 14.6 mc., Tokyo, Japan, is heard 
with a good "sig" on their midnite 
transmission, and often start before mid- 
night. JVH is on the air daily 12 -1 a.m. 
daily. 

Siberia 
ROU, 14.79 mc. at Omsk, Siberia, may be 

heard foning around 5:30 -7 a.m. Fair sig- 
nal on ROU. 

RVU, Vladivostok, on 17.115 mc.. was 
heard at 8 a.m. one day, but we could not 
locate the other end of the contact. A 
typical Asiatic signal, "fluttery," hard to 
"read." This is real DX, as Vladivostok 
is on the Pacific Coast, just off Japan. 

Eddie Schmeichel, our Dxing friend 
from Chicago, reports hearing RVU and 
RTZ Irkutsk near 1T.11 mc. at 6:50 a.m. 
and RWJ foning Moscow at 1:15 a.m. 
Greetings, brother "nightowl" -don't you 
sleep either? Hi! 

LZA, 14.97 mc., Sofia, Bulgaria, is heard 
often in the a.m.'s, tho not with a very 
strong signal. Heard well at 1:30 p.m. 
also. 

KAZ, 9.99 mc., Manila, heard one a.m. 
at 5:30, calling some station, and the 
Shanghai station on 9.285 mc. also heard 
calling at same time. A woman was heard 
on Shanghai, seemingly calling Manila, 
but KAZ did not reply. 

JVF, 15.62 mc., Tokyo, heard foning in 
"inverted" speech at 6 a.m. JVE phoned 
once at 3 a.m. 

India 
VWY2, 17.545 mc., located at Poona, In- 

dia, was heard again; lately, at 8 a.m., 
their regular time of operation, using in- 

when writing advertisers 
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RADIO INSTRUCTION 

A car ten years old is 
not more out -of -date 
today than are many 
radio servicemen. Radio 
service is becoming not 
only more technical, 
but also more highly 
competitive. The man 
who hopes to get 
ahead must have ade- 
quate MODERN train- 
ing .. NOW! 

ADVANCED HOME STUDY 
TRAINING IN RADIO 
SERVICE & PUBLIC ADDRESS 
This course for prn(e,- 
pared from years of arlu.J tL, o hi Id. 
We know what you Meg need and how to teach it. 
Insure your radio future by training now. Start any 

time take up to 
3 years to eon - 

,plete. Terms as 
low as $5 month- 
1)'. 

Write 
for FREE. ily 

Te 
! 

let; "rue Key T 
fo ` 

el 

ra'Id muid . j,e .... fan.m.:. 

RADIO SERVICE INSTITUTE 
Subs.d..uy of CREI 

DEPT. 5W -12, 3308 14TH ST., N.W., WASHINGTON. D.C. 

-YOUR CODE-IS 
Itdio .majeur Colle .tema 

ed 
IS.Irli cult N ' e 
n.e, prartiral 

n 

I 

' lc Ie11 ndl,u 
:' 

.,d..l.j 
a1,1 wla 

1\1'Ift11l'jdt:lin lil 
i'uins reAd vEN sndd can 

. u 1.4.4.414e . l ...an 
nJn . 

a..l. "i°: ° 

Ill 

ó,.erl:ïi7.e,r,,ij,.., y,.d d 

INSTRUCTOGRAPH 
COMPANY 

Dept. 5W -12 
12 lakeside Place 

Chicago, III. 

Radio College 
d 

of 
. Lt 

563 Bay st , Toronto RADI O ENGINEERING, 
broadcasting. at i sti:fl and polirr rutilo. servicing ma- 
rine radio telegnrvnr and telephony, :lugs° telegraphy 
and railway rnlll,ling taught Ihurmigllly Engineer- 
ing r nnf ni111' months. duration equivalent to lhrre 
lraust of college radio Work. . \II expennts long. Cata- 
og free. I School established IST 1. 

Dodge's Institute, Turner St., Valparaiso, Ind. 
A NEW BOOK 

FUNDAMENTALS OF RADIO 
Remind Edition. 420 pages na9 ", 480 
figures. By R. R. Ramsey, fror. of rhys. 
freprinted. i. Ind. Univ. Revised. end repelled, 

e r New 
uVto.d alte. News St eats. 

problems and llans h chapter. 
EXPERIMENTAL RADIO -1255 pages. Irina 
figures. 

.e 
128 experiments.) a The experts mmanual. 

Price. $2.75. 
Fundamentals, $3.50 postpaid. 

RAMSEY PUBLISHING CO. 
loomineten Indiana 

RADIO COURSES 
-- RADIO OPERATING: Prepare for Gov't 

Licence Exam. RADIO SERVICING: 
Including Shert Wave AMATEUR 
CODE New Course in ELECTRONICS: 
Day and Evening Classes. Bonkhit typon Request. 

New York YMCA Schools 
6 W. 64th Street. New York City 

verted speech. This station was heard last 
fall daily at 8 a.m., in contact with CAU, 
18.62 mc. Rugby. Signal strength varies 
from R7 -R9, a most powerful Asiatic 
phone. 

The Iceland station TFJ, on 12.24 mc., 
located at Reykjavik, is well heard on 
Sundays from 1)40 to 2:30 p.m., with first 
half of the program in English. 

Tahiti 
FOSAA, 7100 kc., located at Papeete, Ta- 

hiti, and called "Radio Oceanie," is report- 
ed to be putting an excellent signal into 
California, by our faithful reporter, Ash- 
ley Walcott. Ashley says that the signal 
is very strong but the code ruins the pro- 
grams. Here's a real DX catch, and a 
challenge to all Dxers who try for the rare 
'uns! Sited is Tues. & Fri. front 11 p.m. to 
just sifter midnight. 

Now to the reports of the South Ameri- 
cans and other stations, heard by our ex- 
pert reporters. Only the more important 
data will be included, due to space limi- 
tations. 

Here's a review of DX by Mr. R. B. Ox- 
reider, whose QRA is State College, Penn. 

A station, EDX, in Las Palmas, Canary 
Islands, has been heard on about 10.47 
mc. about 9:30 p.m. Plays recordings, then 
begins news bulletins. Cives call as E 
for Espana. etc. 

YNLF's latest move has been to 9.66 mc. 
COCX at Havana is a new station being 

heard. Jumps around as if he enjoys do- 
ing it, one nite announcing that he was 
on 11.65 me. and was actually being re- 
ceived on 12.165 mc! COCQ has been heard 
very close to 9.75 mc, lately. 

TI4NRH is back on the air, with OM 
Cespedes. Marin promising handsome new 
cards to all who report his station. Fre- 
quency used lately is 9.685 mc., or there- 
abouts. 

HH3W heard lately on 9.63 mc. 
HJIABE now on 9.50 mc. 
HJ2ABC is being heard on about 9.59 

mc., this being their latest move. 
VP3MR has moved from the 40 meter 

"ham" band, due to pressure applied by 
amateur organizations, and can be found 
on 5.998 mc. 

TIEP has been heard lately on 6.G73 mc. 
HH3NW, the new Port au Prince sta- 

tion, at Haiti, is owned by 11H3W, and 
heard on 6.35 me. 

XEWI has moved from 5.98 me. to 11.90 
mc. 

HJ4ABD, Medellin, has moved from 5.77 
mc. to 5.93 mc., but never stays put; seem- 
ingly. 

Mr. Oxreider also reports a new Colom- 
bian on 9.53 isle., calling itself "La Vos de 
Armenia." Also a new Venezuelan on 6.35 
nl C. 

HIX announced their new frequency as 
6.34 mc. 

A station believed to he EHZ, at Tene- 
rife, Canary Islands, 10.37 inc., wits heard 
every evening from 6 to 8 p.m. with a 
number of languages being used, among 
them English. 

Thanks a million, Mr. Oxrieder, and 
please come in often, OM, you certainly 
know ur S.A.'s! 

Charles Miller of Covington, Kentucky, 
reports HC2JSB being heard on 9.51 mc. 
now, from about 4 to 11 p.m. 

Last Minute Flash! 
Our friend, Charles A. Morrison, I.D.A. 

President, has kindly agreed to send a free 
issue of the IDA Monthly "DX" Mag.. 
which has both S.W. and BCB "DX tips," 
to all interested DXers who care to write 
for it. 

For DXers in New York City, the IDA 
Beta Chapter, which meets at the home of 
Ed. Coss, IDA State Mgr., located at 812 
Propsect Place, Brooklyn, N.Y., and all 
DXers will find these monthly meetings of 
interest. For information write to Mr. 
Goss. 

511 

tRADIO 
REAL RADIO ENGINEERS! 

Train Now at Home 

for Good Pay Spare - 

Time and Full -Time 

Jobs that Pay Up to 

$75 a Week 
if you're dissatisfied lilt. 'mall pay -and an uncertain 
future -here's an "nponunIU' that's trio good to miss. :et 
m >' hig brand new FREE: book, "RADIO'S FUTURE. AND, 
VIII "It hlI'OItTt'NITY." This task tells lane you t 
Irani at home under the supervision of factory engineers. to 
make more money ahnest at 11 

l 

a In Itadfo -how to make 
Radio your life's nark, car use it to pick up V. to £20 a netts 
extra in sour spare time. 

MORE OPPORTUNITIES THAN EVER BEFORE 
Radio is still forging ahead. 1936 beats all other years. 
Over ., million tie, sets sold. Over 30 million àolbat 
paid for . alone this year. where only a fen hun- 
dred m were employed a' shun time ago. thousands Oa 
employed today. And where a hundred join paid up m 
£TS week-there ale tl ands of such jobs luday -- any 
paying xr n more. Nell full tae jolts anal spare times ;one 
an beings created all the term Gil mn sd, lone 
easy you tan get started. 

"SHOP TRAINING" FOR THE HOME 
it-T -T Training is dittereut. it r s In t light irons 
the heart of 111e Radio Industry -rigid out of the Imitate, 
Ihere Radica sets and outer vacuum -tube des ices are made. 
I uas planned and prepared and is suleerrised by Idigl radio 

engineers IN these factories-by mown appol llte,I for the imhir- 
pose. It -T -I x111 train you as the Radio Industry nauts 
sou trained. 

TELEVISION, PHOTO ELECTRIC CELLS, 
PUBLIC ADDRESS SYSTEMS INCLUDED 

Radio service cork Is plentiful but It's only the starling 
taint In H -T -I Training. From there y'ou'r go through 
the whole field of Radio and Electronics. You null learn 
al,out every new development, Including Television to you'll 

1 Iy 1 'T I - - 
breaks. Youll also learn 
the big names SUNNIS sot h 
as AUation and Aulo Radio 
I'ublir Address Systems 
lion to handle Photo hells 
Sound Picture Recording 
De. 

4 WORKING OUTFITS 
FURNISHED 

Start almost at once doing 
part tim nn time radio murk. I 
furnish 4 outfits of ap- 
paratus that you build duo 
.81 etliiipm,nu with slei, h 
Y. can do actual j1410 and 
earn extra Money. Sly 
'training pay's Its onn nay 
and you gel your ladle} 
bark if not satisfied. Aga 
hr lark of experience is no 
andicap. 

FREE BOOK 
Find out why It -T -T 
Trained men get "Quirk 
1lrstills" and "Big Re- 
tits." Send for 'Itmlio's 

Future and Your Oplairlun- 
ltY' today. It tells about 

Iladbi's amazing tililanfli- 
fislrs 1I describes u0 a p- 
pruved Inui iii ng. - xhat 
It-T-1 students are doing 

and nlak ins. It 
gives the 1121114.8 

f GO firms who 
endorse and Tre- 

t 

itsllvIIF:Ft. 

RAY D. SMITH, 
President 

RADIO AND TELE- 
VISION INSTITUTE 

Dept. 219 
2150 Lawrence Ave. 

Chicano 

MAKES $600 
IN ONE MONTH 

Herbert B. Thomson. 
Gorman, Texas, started 
making money tlth 12 
lessons finished. Ile 

"Because of oca' 
R`T -I Training I made 
$430 In September and 

1moor $600 In October 
931. It pay's tu he 

R -r -T Trai lied. 
BIG MONEY IN 

AUTO AND POLICE 
RADIO WORK 

W. H. Carr, 402 N. 
l>.Ih St.. Kansas 1 iu'. 
Runs., It-T student. 
has charge of 33 radio 
equipped Police and 
Fire Department ears. 
Ile gets $230.00 
month and free aum, 
gas, t I1, etc. Ile seas. 
'If 1 hai not taken 

your course 7 cold not 
he able W hold thi 
job . 

MAIL COUPON FOR FREE BOOK 
RAY D. SMITH, President 
Radio and Television Institute 
2130 Lawrence Ave., Dept. 219, Chicago, III. 
wit hall obligating lier veil new FIticI; Ittsik a)xiut 
spare -time and full -tae Radio opportunities and how 
1 an train for them at honte. 

Name 

Address 

City Soap 

Please mention SHORT WAVE CRAFT when writing advertisers 
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WHAT THEY SAY ABOUT 
THE WORLD -GLOBE LAMP! 

THIS USEFUL AND ORNAMENTAL 

WORLD-GLOBE LAMP 
NEVER in the six years that SHORT WAVE 

CRAFT has been published, have we found 
anything that is as useful and ornamental as the 
WORLD -GLOBE LAMP we now offer free to our 
readers. 

This useful, beautiful WORLD -GLOBE LAMP 
measures 17 high. It has an attractive 
colored shade, with nautical and map designs, is fi in height and 16" in diameter. It 
is made of fine quality parchment, highly glazed, to assure long life. A slightly 
damp cloth quickly removes dust from the shade. The 6? ¡' globe, printed in many 
colors, has a full meridian, and rotates. Hundreds of names- countries, cities, rivers. 

oceans and others are 
clearly printed on the globe. 

r 
MAIL COUPON TODAY! 
SNORT WAVE CRAFT 
99 Hudson Street, New York, N. Y. 

Gent1,uuu: F:nrloscml you ,ili find sly remittance of 62.50 (plus 
bts ,)Iippl ng charges. for uhiih enter my subscription 

for SHORT WAVE eit.tir tor one ,ear 112 issues/. 'nus 
amount entitle, me to a WORLD- CLORE LAMP free. See 
chart nest to coupon for shipping charges on WORLD -GLOBE 
LAMP. 

( ) Enclosed find my remittance of $2.50. /'lease send me the 
WORLD- GLOBE LAMP by express, collect. 

SWC-1236 

Name 

City State 
Send remittance In form of cheek or money order-register letter if It contains rash. stamps, or currency. 

Ideal for 
SHORT- 

WAVE 
FANS! 

YES, THE 
GLOBE 

REVOLVES! 

All Admired It 
Gentlemen: 

i am perfectly eat,- 
tied with your GLOM 
LAMP. It Is Just whit: 
you have said about LI 

in every way. All h 

family I friends have 
admired nIt. It arrived 
in perfect condition. 
Many 
hest of Li,t'M luck and the 

you 
and your SHORT WAVE 
CRAFT. 

Signed/ 
William Owens, 

30 North Iftlf Street. 
Banger, fessa. 

Unique, aeaub/ul and Useful 
Gentlemen: 

The Globe-Lamp arrived today, 
Meet the l'nngratuba- 
tons a Al hlaemlum so unique, 
IsautlfuÌ and. above all, useful. 
rsh¢clalwñds. DXers on 

lrea lyh have 
rt 

larr;e globe. but Ì expect to use 
this lall one much e 

Use 
fre- 

quently 
tlylt 

and with equal satisfac- 
tion. 
Hammerlund "Super Fro." 

T. Il. Warnock. 

°éiç Street. 
Meriden, cóecucut. 

Wouldn't Take 515.00 
For It 

h entlemen: 
1 received the 

Glove -Lamp and 1 am 
y 

,tth It. 

tl 
thinks it l' 

lsome and think 
Ia an.g od deal of It. I 

to ldn't take Sl%.m, 
for 

I't. 
The lamp is 

antop of the adi.- 
d is handy to elms, 

at 
foreign stations. 

the 
Warren O. Ryder. 
Barnstable Radio Shop, 
Barnstable, Mass. 

P.S.: Many thanks 
fur the lampi WOR 

Very Well Pleased 1 

Gentlemen: 
1 and very well plea.,',/ with my 

Globe -Lamp. It presents a hand- 
some and 

ap rat 
novel 

when l located 
n, i 

all-wave oun set. When lighted 
at night,eit shade warm. soft 
shtws 

and 
mo attractively. 

shade 

questionably 
most 

sthe , 
t 

bination of 
the lamp and SHORT WAVE. CRAFT 
fur 112.u0 

William liam E. Sloan, Jr.. 
BL Exchange Street. et. 
Rochester. New York. 

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 
lmunils. 

Here is the way to get this beautiful prise. Fill in the coupon In the left hand corner -cut It out and 
mall It to us together with your remittance of 82.50. You ,fill receive a full Year's subsrrl plop Ill months) 
to SIIOItT WAVE CRAFT -the greatest short -rave magazine in the world today. in addition. we will send 
you absolutely FREE one of these handsome WIslUdtGI.411OE LAMPS. Old subscribers may renew their 
subsergnion now for snottier year following expiration of their present one and still receive this WORLD- 
GLOBE LAMP. 

Only a limited number of WORLD- GLORF; LAMPS are available. Take advantage of this offer 
without delay In order to insure rifelting your free gift. RUSH THE COUPON TODAY. 

How to Order Your WORLD -GLOBE LAMP 
Simply fill in the coupon at the left and mall together with check , rder. Register letter If cash or 

Is sent. Tor Shipping charges on WOItl.DGLOOE I.Ayf1'r ad,lhrto hyour remittance the amount In- 
dicated. If you are located: East of the Mississippi add 15 rents: Between the Misissippi and the West 
Coast add TOP: e','re Ign Countries add S I.3'. Any ex.ens reran tuhme will he refunded. 

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

A -V"eeil' Variety of WORLD GLOBES 
Here is a new variety of WORLD GLOBES which are indispensable to short -wave fans. 
Each globe contains a listing of several thousand cities in nations all over the world -and. 
such important features as: Admiral Byrd's trip to Little America: L'ndbergh's flight 
to Paris; principal short-wave stations and call letters; steamship r ores. etc. The 
globes have a graduated "Meridian" scale, also the movable hour scale at north Dole 
which permits determining the hour in any part of the world. 

World Globe No. P -212 
Tide 12. standard globe lists princi- 
pal International ahuri -wale stations 
and roil letters. 67 prominent ta 
tiens are printed on this map. They 
are Moon In red and easily di.- 
ti nguishatle. Important data as 
steamship routes, ocean currents. 
mountain peaks. railroads. Lind - 
bergh's flight and other useful im- 
tonuatinn trill lie found on this glebe. 
A 33 -page booklet. Illustrated. en- 
titled. "The Story of the Globe" Is 
included with tills world globe. 
Het ght_tai i, Shl psi ale S2a95 weight-4v, His PRICE 

Illuminated World Globe No. Ices 

NEW! 
ILLUMINATED 

GLOBE 
Plus th .I.. 

ub 

cool 
. 

, 

ne 

r.J 

to this slot. into sl.r becomes Ilha 
nand r" ialih The li(la 
It ¡Olt. the transform. ti,s 

colored map into ru1r r 
- i 

Äsand 
makes the printing 

globe easy read. 'i. 
l i Áb recently 

a. the sturdy, 
reinforced i,N. N 

M1.n .°ah.r 
t 

tt le',t is ed 
a he 

dy°° ,Y-1, .n 

it . T,e Illai 
J 

c .m I 

"lobe h uaydG dismantled 
make 1l replacement. Each 

model nippw4h l card. unbreakable a 
winds. lis` both tool pull-chain 

'fÌ,krr. revolving sbobe is 

ar.akahledM-earnbamr Fids. 
1 u h LiFFhard .. 

u,lìshrwd chi.d.wabeb 

sisi timh°riiÿchrRhrm'Ji.i 
IaÑli 

cF a Ibs 5 os 52.80 

The colors on the WORLD GLOBES are beautiful pastel shades, and harmonize with 
all surrounding . The globes are ideal for home office. studio, den. etc. The map 
surfaces of all models are protected by a high, glazed water- and scratch -proof finish 
which can be w shed by using a damp cloth. The finish will not fade or crack or become 
yellow with ag 

II "orld Globe No. P -512 

World 
Globo 
P 212 

n Flor s mI World Chaos Ott' 
.,mlv remarkable volts. for it. Iro. 

r. . lt ha. 12" standard slake an mm ed 
, hard-.'od stand o,l p wn l'hy'te 

The ' iehb knid ed ia .1K11. 
, Th [loe hu regular h, , 

.ia.ie,l 
The globe 

meridian .ihiri,r 
,rÏ. printed on °the sÌahero 

i.l 
pb,re, .t currents i root.. .I.h disbt rolun bu 

.F."r-,.ur. .,r. 
nl , red. 

!Ieabooklet well 'Iloa red. _lpnsrhe 
af rho. 

Wounded. 

\.Ia,I.rl free with this id al'i 
ow.isitt :dpïñlry$4.45 

SHORT WAVE CRAFT 99 HUDSON ST., 
NEW YORK, N. Y. 

Jt "orld Globe Atlas 
No. R -12 

This globe-atlas combination is 
excellent for hume ur ointe. The 
12, library ball. ulth its bra.s- 
pl:de,i meridian, Ills snugly Into 
the dandy constructed solid wal- 
nut stp/. Provision Is math be- 
low for Die 353.page atlas which 
accompanies each globe, at no 
extra charge. 67 shortwave sta- 
tions are listed, Height 
Shinning freight 12 ii, 8s 

All globes ore protected and care- 
fully perked In original, ror- 
rogated cartnlls, assuring safe 
d,Ilecry. t11tliElt by number. 
send cheek or money order. plus 
sulth lent postage for delivery by 
parcel post. litotes are shimmed 
from our Chicago warehouse. 
Register letter If it contains rash, eurreney or stamps. Specify If 
shipment Is to he sein express collect. ORDERS FILLED PROMPTLY. 

ORDER YOUR GLOBE TODAY! r -- -, 
1 SHORT WAVE CRAFT SWC -12 -36 

99 Hudson SI.. New York. N.Y. 

' .cntletl1u N : !Inclosed YOU ill find nie remittance of t' n 
........ fur sf hieh please ship trie the folluultig 

\Vurl,l Globe. 

Please Mention SHORT WAVE CRAFT when 

( ) Illuminated World Globe No. IG -8 IS 32.80 
( ) World Globe No. P -212 0 32.95 
( ) World Globe No. P -512 @ 34.45 
( ) World Globe Atlas No. R -12 @ $6.83 

Name 

Address 

City State 
S,nd remittance in aback or money order -register letter If 
it contains cash. stamps or currency. GUIDES ARE 
SHIPPED FROM OUR WAREHOUSE IN CHICAGO. 
F. U.R. FROM THAT CITY. 

writing advertisers 
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SHORT WAVE SCOUTS 

BARGAINS 
First grade tubes -Licensed by R.C.A. -All 

merchandise guaranteed -All prices F.O.B. New- 
ark. N.J. Orders for less than $2.00 not ac- 
cepted, 20% required on all orders. 

Your Your Your Your Your 
Cost Cost Cost Cost Cost 
190 290 29e 49e 490 

TYPE TYPE TYPE TYPE TYPE 
27 24A 43 IV 99ST0 
45A 35 -51 46 22 WDII 

36 49 32 
12A 38 55 34 83V 

WDI2 

26 39 75 53 6F7 
30 41 77 59 PZH 
31 44 78 79 1828 
37 47 85 84 183 
40 57 89 IA6 484 
56 58 99V IC6 485 
71A 82 99X 2A3 686 
76 83 2A5 2A7 10 

80 523 2A6 287 81 

OOA 6D6 6C6 6A4 (LAI 12A7 
19 1223 6A6 12A5 
20 2525 6A7 50 
33 42 687 IA4 

624 (841 586 
6B5 216B 

6E5 or 6G5 Magic Eye tube, ea $ .49 
866 Heavy Duty Rectifier tube... .89 
B. H. Raytheon Type Rectifier tube £9 
Photo Electric Cell (Potassium type) 125 
Photo Electric Cell (Caesium type) 2.95 
Supersensitive Relays for photo cells 2.95 
Fresh Friction type. 2 oz. .. .05 
Supersensitive Galena Crystal .10 
Genuine Bakelite panels 7" x 12" .69 
Cadmium Plated Chassis 5" x 9" .15 
4 -5 -6 -Prong Wafer sockets. ea .04 
4 -5 -6 -Prong Isolantite sockets, ea .24 
4 -5 -Prong Eby Panel Mounting sockets, ea .12 
AC -DC Line Cord Resistors. any size - .29 
Coils. set of 4, 15 to 200 meters. 4 prongs- .39 
4 -5.6 Prong plug -in coil forms, ea .07 
Metal End Resistors, any ohms 06 
Test Prods .22 
Aluminum panels 7" x 12" .48 
Double Button Microphones 200 ohms per 

button 2.95 
Best Grade Push Back wire, 25 ft .12 
1 lb. of Hookup wire .25 
Spaghetti tu..ing 30" lengths .03 
Microphone springs. best grade, 8 for .15 
Rola F4 Dynamic Speakers 5 "-3000 ohms 2.15 
Full Wave Auto Vibrators for all seta 1.69 
R.C.A. 8" Magnetic Speakers 1.95 
Magnavox 5" Auto Speakers 5.5 ohms Dy- 

namic 1.89 
Magnavox 6" Dynamic Speakers 1800 ohms 2.20 
5" Magnetic Speakers .89 
5" Dynamic Speakers 3M ohms 1.69 
2 Gang 140 mmf. Midget Condenser 1.05 
2 Gang 150 mmf. Midget Condenser 1.05 
1 Gang 140 mmf. Midget Condenser .55 
I Gang 150 mmf. Midget Condenser .55 
Indoor Ribbon Aerial .26 
Insulated Tips and Jac a, ea .05 

Desk Mike stands, chromium plates .. 1.19 
Pie Wound 2yz M.H. Short Wave. R.F. choke .19 
Tube shields, for 56 -57. etc.. type tubes .06 
1 mf. electrolytic condenser. 500 volts .22 
2 mf. paper condensers, 450 volts .26 
10 mf. electrolytic condenser. 35 volts .23 
Band spread variable condensers .19 
Midget Antenna Trimmer 3 to 30 mint .22 

Binding post with hardware. ea .08 
Back numbers of Short Wave Craft Maga- 

zines 3 for .25 
100 mmf. Midget Variable condensers .55 
Octal base wafer sockets for metal tube .0d 
3" Airplane Dial 2 pilot light sockets in- 

cluded .55 
5" Airplane Dial 2 pilot light sockets in- 

cluded 1.29 
3" Bakelite Vernier Dial Kurtz Kasch .45 
4" Bakelite Vernier Dial Kurtz Kasch .59 
Genuine R.C.A. tube type 6H6 .49 
Genuine R.C.A. type 6A8 tube .59 
Genuine R.C.A. tube type 6K7 .59 
Phone plugs .19 
Potentiometers. 10M. 50M. 75M .39 
Trimmer condensers Isolantite base 35 mmf .26 
Midget Tuning Condensers 35 mmf .69 
.0001 mf. Mica condenser -..... .07 
R.C.A. single button hand mike 1.97 
Flashlight cells (fresh) .O5 
Shield cans for coils __ __ ._. __ _......... .05 
Insulated Banana Tips and Jacks. ea .06 
Carbon Granules Finest grade .33 
Gold Spotted Mike Diaphragms A9 
Crystal Sete (very selective) I.C.A .51 
Dual 8 mf. 500 volts Electrolytic Condenser .59 
Double Pole, Double Throw Toggle Switch .37 
3 ft. Rosin core Solder .09 
insole' Coil Forms .19 
Home Broadcasters mikes .10 
Jewelled Pilot Light Brackets .14 

If! any parts you require are not listed. write to us 
for quotations and compare prices with others. 
NO CATALOGUE -BUT LOWEST PRICES 

REXTRON NEWARKtN.J. 

(Continued from page 467) 

tady, New York. 
W2XAF- 9.530- General Electric Co.. Schenec- 

tady, New York. 
W3XAL- 17,780 -National Broadcasting Co.. 

Bound Brook, New Jersey. 
W3X AL- 6,100 -National Broadcasting Co., 

Bound Brook. New Jersey. 
W3XAU- 9,590 -Philadelphia, Pennsylvania. 
W3XAU- 6,060 -Philadelphia, Pennsylvania. 
W3XL- 6.400- National Broadcasting Co.. 

Bound Brook. New Jersey. 
W4XB- 6.040 -"Isle of Dreams" Broadcasting 

Corp., Miami. Florida. 
WSXAL- 6,060- Crosley Radio Corp.. Cincin- 

nati. Ohio. 
W9XAA- 11,880 -"Voice of Labor," Chicago, 

Illinois. 
W9XAZ- 31.600 -Milwaukee Journal Co.. Mil- 

waukee, Wisconsin. 
W9XF- 6.100- National Broadcasting Company, 

Chicago, Illinois. 
FOREIGN SHORT WAVE STATIONS 

CANADA 
CJRO -6,150 -James Richardson & Sons, Ltd.. 

Winnipeg, Manitoba, Canada. 
CJRX- 11.720 -James Richardson & Sons. Ltd., 

Winnipeg, Manitoba, Canada. 
VE9CA- 6.030 -"The Voice of the Prairies, 

Limited" Calgary, Alberta, Canada. 
VE9DN- 6,005- Canadian Radio Broadcasting 

Commission, Montreal, Quebec. Canada. 
CENTRAL AMERICA 

HONDURAS 
HRD- 6.235 -"La Vox De Atlantide" La Ceiba. 

Honduras. C.A. 
GUATEMALA 

TGW- 9,450 -Sun. Radiodifusora Nacional, Guat- 
emala City. Guatemala. C.A. 

TG2X- 5.940 -"De La Policia Nacional De 
Guatemala" City. Guatemala. C.A. 

PANAMA 
HP5B- 6.030 -"Radio Club Miramar," Panama 

City, Panama. C.A. 
HP5J- 9.590 -"La Voz De Panama," Panama 

City, Panama. C.A. 
COSTA RICA 

TIEP -6.710 -"La Voz Del Tropico," San Jose, 
Costa R'ea. C.A. 

TIPG -6,410 -"La Voz De La Victor," San Jose. 
Costa Rica. C.A. 

TIRCC -6,550- "Radioemisora Catolica Costar - 
ricense," San Jose, Costa Rica. C.A. 

MEXICO 
XEBT- 6,000- Mexico City, Mexico. C.A. 
XECR -7.380- Foreign Office, Mexico City, Mex- 

ico. C.A. 
XEFT- 9,505 -"La Vor. De Vera Cruz" Vera 

Cruz. Mexico. C.A. 
XEFT -6,120 -Same as 9.505 ke. "One card 

for both." 
XEME -8,190 -"La Voz De Yucatan," Merida. 

Yucatan. Mexico. C.A. 
XEUW- 6.020 -"El Eco De Sotavento Desde 

Vera Cruz" Vera Cruz, Mexico. C.A. 
XF.VI- 5975- Mexico City. Mexico. C.A. 
XF.XA -6,171 -Dept. of Education, Mexico City. 

Mexico. C.A. 
WEST INDIES 

HAITI 
HH2S- 5.910 -"Societe I)e Radiodifusion," Port 

Au Prince, Haiti. W.I. 
HH3W -9,595 -Port Au Prince, Haiti. W.I. 

CUBA 
COCD -6.130 -"La Voz Del Aire," Havana. 

Cuba. W.I. 
COCH -9,4214- General Electric Co., Havana, 

Cuba. W.I. 
COCO -6.010- Havana, Cube. W.I. 
COKG -6.150 -Santiago, Cuba. W.I. 
CO9GC- 6.150 -Verified on same card as 

"COKG." Call used irregularly for "test" 
purposes. Santiago, Cuba. W.I. 

CO9JQ- 8.665- Camaguey. Cuba. W.I. 
DOMINICAN REPUBLIC 

HIT -6.630 -"La Voz De La RCA Victor," Cui- 
dad Trujillo. D.R. W.I. HIX- 5,9$0- "Radiodifusora HIX," Santo Do- 
mingo. Dom. Rep. W.I. 

HIIJ -5,865 -San Pedro De Macorís, Dom. 
Rep. W.I. HI1S- 6,420 -"La Voz De La Hispaniola," Puer- 
to Plata, Dom. Rep. W.I. 

1-113C- 6,105 -"Le Voz De La Feria," La Ro- 
mane, Dom. Rep. W.I. 

HI3U- 6.383 -"La Voz Del Comercio," Santiago. 
Dom. Rep. W.I. 

HI5N- 6.150 -"La Voz Del Almacen Dominic- 
ano," Santiago, Dom. Rep. W.I. HI5X- 14.090 -Boca Chica. Dom. Rep. W.I. 

HI8A -6,600 "Radiodifusora HI8A," Santo Do- 
mingo, Dom. Rep. W.I. 

SOUTH AMERICA HCK- 5.885- "Radiodifusora Del Estado," Quito. 
Ecuador. S.A. 

HC2RL- 6,635 -Guayaquil. Ecuador. S.A. HJIABE- 6,115 -"La Voz De 'Los Laboratorios Fuentes'," Cartagena. Colombia. S.A. HJIABG- 6.042.5 -"Emisora Atlantico," Bar- ranquilla, Colombia. S.A. 
HJ IABP- 9,600 -"Radiodifusora Cartagena." 

Cartagena. Colombia. S.A. 
(Continued on page 515) 
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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 z 10 x 
inches. Weight 3 oz. Output 
level minus 66 D. B. Shipped 
complete with 15 feet of cable. 
Can be furnished on special 
order with locking type plug 
and socket for stand connection. 
Details -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. 
Speciallydesigned 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. 

",CPOrn0N15 MOW MINUS TWEETERS HEAD PHONIES LOUD STOSSIOS 

SET $ 
Here's Just the trine 
you've shays wanted!' 
A real. powerful Radio 

A short and Ling 
Wave Fat n ., n ne, ,Ils mine E env 11,. 

t¡dns from ail woo .4a 'e wudd. p4..e dl.. .« 
, , , wdl Yus 1....I . I 4. itsaw. give I:UARA 14TEEn aEnl'LTS! Tbo `nJ. now r u«. 

\ÓÑ, `U,.b In 2d 
.. ACE e.., e.ion AIN Wired n Is. 

15.t .ennl For ÌÌ send %a« pod. , nY1N ,ail.l `powvrtul , lob. , ..rb I... 
riot ebnri. -n r05 w,wuwr ¡T - br,l.n l' M Pat 

r All F.ler rfe 
er Y 

f.l I,, ! Yn, n r.l, .1,1. w Nue 
Yrr 

Dr wiring Er rn,rit f ,4.n disarm. .' 1, v I.r eLiiët 
Jus s law Monte auunectionn. Wv.len.tl, ..... IS to 600 meters. 

FOR MORE POWER AND VOLUME $011.00 
BUY THE TWO TUBE KIT . . . fR, ,M; 

/Am... 

ALL ELECTRIC " h ', 1n1 52.00 Ju. ,Ina Y IUS 

TWO TUBE RECEIVER Ánnrsl ",!'á mdi.. °u ó.,w ;; 
san s.. 

. 25 
P OST 

^« rerelvrr all your ern! - i.. 
ww,r.d. 

Tubes -75e each. I ..... hie beadpb.,nn -$1.15 
An» air 'sh.,r.tnry wired and , ,ed-7r,. -Mrs. 

REMEMIIEII! -WE she Curses! , 
Save. I5e to 50e or ,,,n.e. 

ORDER NOWI NOT A TOT OR AN ATTACHMENT!! 
ACE RADIO LABORATORIES 

70 Barclay St.. Dept. C -12 New York City 

OHMITE RHEOSTAT 
"For maximum output and longest life." say the manufacturers of tnn.mitting tubes. "the .th filament 
poner supply must be accurately lrÌ'dntÌnt ctlmgives rea y close 

patented 
Ask 

ONIRIT[ 
for 

1 MANU- 
FACTURING CO., 4113f Flournoy ft.. Chicane. III. 

Print Your Own 

Please mention SHORT WAVE CRAFT when writing advertisers 

Carla. Stationery. Circular,. A,(vertl.ing. etc. 
YY. Print for other.. big profit. Junior ;tree!, 11$5,90. Jon pressai l up. Power 8149. 

Easy rules gent. Write for free Catalog with all 
details. The NRLftV Co.. Y -25. alerid.n,Conn. 
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NEW 
"how -to- make -it" 
PUBLICATIONS 

for 
Experimenters 

Build Thu Short Wow Rocche, 

IN YOUR BRJ'FCASE 

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" has 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 satisfied. 
ANY TWELVE PUBLICATIONS FOR ONE DOLLAR. 

Complete List of l0c 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 fur the 
Ont time. Battery wet ate. No. 101 

HOW TO MAKE THE "t9" TWINPLEX (ONE TUBE 
PERFORMS AS TWO) RECEIVER. One of the most 
sensitise 1 -tube sets ever designed and very lamular. 

No. 102 

HOW TO MAKE THE WIZARD ]TUBE 50WATT 
TRANSMITTER. An amateur. crvstalrontrolled r 
transmitter using the 13K20 screen grid pentode. In tests. 
It compares sills 23O-watters No. 103 
HOW TO MAKE THE IMPROVED 3 -TUBE DOERLE 
SET FOR BATTERY OPERATION. Otte of the fittest of 
the Duerlo series, by the fatuous short-wave Inventor. 

No. 104 

HOW TO MAKE THE "GO- GET'EM 2" RECEIVER 
FOR THE BEGINNER. This mmsual 2 -tobe circuit 
gives 3 -tube results. Battery operated. Excellent for 
beginners No, 105 

HOW TO MAKE THE I -TUBE ALL -ELECTRIC OSCIL- 
LODYNE. This In the famous electrified hort-wave re- 
,riser. 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 recelvrr may be used with 
batteries or with an A.C. power pack. Parks a Trig wallop. 

No. 107 
HOW TO MAKE THE 3 -TUBE BATTERY SHORT- 
WAVE RECEIVER. This reeiver was a prize winner {u 

RIIItIIT WAVE CRAFT. An unusual short -wave receiver. 
easy to build No. 108 
THE BRIEF -CASE SHORT -WAVE RECEIVER AND 
HOW TO BUILD IT. Soo small that the entire set. bat- 
teries. head set. aerial url everything. goes IMO E brit-f- 
ella. Stations from }.mope are often received. By 
lingo Gernsiaek and Clifford E. Denton No. 109 
HOW TO BUILD THE POCKET SHORT -WAVE RE- 
CEIVER. One of the smallest. racket -sirs. (ratter re- 
rejects ever designed by Bum Cennshark atoll Clifford 
E. Demob A man'etous set That brings In European 
stations No. 110 
HOW TO BUILD THE CIGAR -BOX I -TUBE 'CATCH 
ALL" RECEIVER. Ant' ff et ire short -wave battery' set 
wiuirh fits into a small eigar-bnx. Insuring high p.rtabinly 
yet groat efficiency.. _. No. 111 
HOW TO BUILD THE "DUAL- WAVE" SHORT -WAVE 
BATTERY RECEIVER. With this set, you can brat both 
elide of radiophone talk, on one set of phones. In 
other words. you ran listen to a ship at sea and the 

land station communicating with It. simultaneously, by 
means of this double receiver._.. 

. No. 112 
HOW TO BUILD THE I -TUBE "53" TWINPLEX RE- 
CEIVER. The mInplex. although it has only one tuia, 
works as if it had faro. Man's lets in efiicleney. I'ses either 
batteries or A.C. purer park for "Ii" soml.r. ..... No. 113 
HOW TO BUILD THE PORTABLE MINIDYNE SHORT- 
WAVE BATTERY SET. lyses no aerial, no ground. The 
total weight is 3% lbs. and measures 5x.9x6 inches. Self- 
contained batteries. tube. minimisers. and loop I l lgbly 
sensitive circuit No. 114 
HOW TO BUILD THE HAM-BAND "PEEWEE" 2- 
TUBER. A dandy reosiver with high emrieuew and hod- 

n 

i 'lining. loudspeaker. 
sr 

entire re- 
ceiver larger than you, hand. 

yet 
orkwith either 

batteries or an A.C. power part No 115 
HOW TO BUILD THE DUOAMPLIDYNE, The ideal 
1 -tu lc set for the beginner. (Nie of the finest 1 -tube 
sets; it toile gives "-robe tertonn:mee. ]trade for hi- 
tery «petatic.. - With only ten -foot antenna brings In 
the goal European stn tiros No. 116 

HOW TO BUILD THE "MONO -COIL 2 ". No more 
''plug in" rniis. This set eliminates bothersome coils 
and is made to rover short-wave catch. Works with 
either batteries or A.C. power pack. ......... _.Ne. 117 

RADIO BROADCAST RECEIVER AND SPECIAL RA 
HOW TO MAKE THE A.C. -D.C. "CASH BOX" RE- 
CEIVER. One of the smallest pratt irai all -nave receivers. 
Fits In a small metal cash box (11% z 5% z 2% Ins. 
deep. Inside dimensions of the box; 1l% z 5% z 1 ins.. 
Inside dimensions of the cover) No. 118 

HOW TO MAKE BEGINNER'S 2 -TUBE ALL -WAVE 
SET, using new metal tubes. Uses standard parts -amid 
for all-around work. llrowdrast as sell as short waves. 
Works with batteries, A.C. power pack or A.C. -DC. 
power park No. 119 

NOW TO BUILD THE "RADIOLAMP" 4 -TUBE TABLE 
RECEIVER. This set uses a lauq, shade a 

s 
a loud- 

speaker in a specially colostomies{ receiver that works on 
A.C. or D.C. NO. 120 

NOW TO BUILD A SUPER- SENSITIVE ALL -WAVE 
CRYSTAL SET. Just the thing for la sinners who wish 
to have an easy- to- operato crystal set on all -waves and 
which will separate all lite stations. Can i.e made for 
It's, than $2.00. Uses no tubes or batteries.... __No. 121 

HOW TO BUILD THE 2 -TUBE "PENTODE PORT- 
ABLE" BROADCAST SET -tho lightest. smallest net 

gip y r II letter tA. -c1,s It 111:1 
12 n . Built to a small, portable case No. 122 

HOW TO BUILD THE RADIO "TREASURE" FIND- 
ER. 'ITS,. is a really sensitive and practical -Treasure- 
tinder. Simple to build and guaral.tred to work. l'ace 4 
tubes. Can be built for less than SÚ5.00 No. 123 

HOW TO BUILD THE GERNSBACK ONE-TUBE PEN- 
TODE LOUDSPEAKER SET. This Is the best oncetoloe 
loudspeaker sot tor ronStructril. It works on batteries. 
and is for I. roto least reception. Extremely sensitive. No. 124 

HOW TO BUILD THE WORLD'S SMALLEST ONE 
TUBE BATTERY RADIO. hall that it i actually 
bow i Lisante ras, rhe`wa ta it r .,t of the last Now 
York !olio show. No. 125 

HOW TO BUILD A 6 -TUBE BATTERY ALLWAVE 
"FARM PORTABLE" SET. i ring nom 12 to 2.101) 
meters. :\ real total.le 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- bearing and deaf. 

DIO PUBLICATIONS 
fo t tilt afros. rharsh.s. :oaf tilt hnmr. A gol -send for all 
afflicted persons. Can be huile for a few dollars. No. 127 

HOW TO BUILD A PIANOTRON. For lass than two dol - 
lats. plus a few junk pans which you have. you ran 

y' make a beautiful musical instrument. Operated by 
three ladin tubes. It has al actual keyboard. and you 

n piny tunes. Works o 'A" and "II" batter les. A pot novelty due to the unusual music which Issues 
from the loudspeaker No. 128 

HOW TO BUILD THE ONE -DOLLAR RADIO. Im- 
possible 

set 
though it 

i triutlessa radio 
dollar you ran 

a pair of head- 
phones ud hatlerir;. You slake everything yourself. 
outside of the three last mentioned Items, (rota wool and 
spare metal parts No. 129 

HOW TO MAKE A VARIABLE -TONE CODE PRAC- 
TICE SET. one of the finest cook -practice sets of its typo 
ever designed. ('sen a single radio tube and gives 

d exactly as you get It via radio. Works with bat- 
teries or with an A.C. purer pack No. 130 

MECHANICAL PROJECTS PUBLICAT 
HOW TO MARE A SOUTH SEA OUTRIGGER CANOE. 
A craft that will foolish plenty of thrills. Equally safe 
and swift in smooth and rough water. l'scs mast and m 

rig for large sail No. 131 now loo Ut Ito to A 

HOW TO BUILD A PEE -WEE AUTOMOBILE. :in 
ultra -small automobile that ran br built for less than 10 
dollars. Will carry two 17 -year -old buys. Roos 35 miles 
per hour and 100 to 125 miles on one gallon of gas. No. 132 

HOW TO BUILD A DUAL -CONTROL GLIDER. 
safe perfectly- balanred glider of tito open. neumi , 

monoplane type. Wingspan. 42 fret; wins 
square fret; Wright. 210 lbs. empty. Oyh,g 
m.p.h.; lanoline speed. 22 m.p.h. Simple In build No. 133 

HOW TO BUILD A HOUSEBOAT ON PONTOONS. The 
house Is erected on two pontoons nuplel together. Will 
'^hunk" hum persona comfortably. Uses outboard motor 
for impulsion. leas convenient galley. sink with running 
nater. marine toilet and other hone comforts. No. 134 

HOW TO MAKE A BAND SAW FROM OLD AUTO 
PARTS. Made from olof Ford and Chevrolet parts. Ca- 
pable of performing dot Irate and satisfactory work. Uses 
2 5-gatige 10 and 12 -inch band sass. Assembly is easy for 
each part fills Its allotted place perfectly ------------- No. 135 

HOW TO BUILD A REAL LATHE FOR 55.00. Requires 

$5.00 worth of raw material and 
is capab of drilling. milling. 

, .;,.1 cult is o No. 136 
sAIL CATBOAT practical tall- 

.n t leas snort. 
cabin form two 

,..d. No. 137 

now TU tot': A -:vrIE, rulilnaLE REFRIGER- 

for 
N' 136 

HOW TO BUILD A Xyt nrnPNE to . 

.. strutted 11,51, uttt null y. 

51311s of ...1 

pitch deals' "I oumm 
a :upon :,I No. 139 

HOW TO BUILD THE ROWMOBILE. An excellent 
smock -Ira il,h''a so 

I 
It m.o ii 111 i a c vt in four bicycle 

whorls and a nine hand- driseu lroltlkinn 5ysnm. Ca- 
pable m f de Inc 12íi miles per hour No. 140 

HOW TO BUILD LARGE TESLA AND OUDIN COILS 
GIVING I8 -INCH SPARKS. Interesting high- fmquenry 
apparatus with which Many high- frequency and x -ray 

RADIO PUBLICATIONS,1O1 Hudson Street, New York, N.Y.SWCl236 
I enclose 5....... ..._.......... . for the publications listed by mmnder. at 
right. at 10e ropy (ONE. DOLLAR FOR ANY TWELVE PUBLICA- 
TIONS.I These public-Minns are to he sent to me postpaid. 1 have 
placed dole around each number which I want. 

101 102 
107 100 
U3 114 
119 120 

Name Address 
125 132 
131 132 
137 138 
143 144 

103 
109 
115 
121 
127 

11339 

145 

104 
110 
116 
122 
128 
134 
140 
146 

105 106 
111 112 
117 11S 
123 124 
129 130 
135 136 
141 142 
147 148 

IONS 
experiment(' can be performed. Capable of produeing 
15,000 volts .No. 141 

HOW TO MAKE AN ARC WELDER. 1 red are w Idrr 
capable of doing commercial joto satisfactorily. l'ses 
a heavy -deny transformer which operates from the 110-volt 
:t. C. 

x 

main. The output of the machine ranges from 
15 to 100 amperes No. 142 
ROW TO USE AN A.C. ARC WELDER. Companion pub- 
lication to the one listed dinvdly alamvr. Very inrtormatIve: 
rsprial iv to the garage loan or mochas it ív110 Iles had 
little c rxtetionct with a 

n 

m welder. Contains 
important diagr:ulis and photographs of actual toosony 

work dono with an are welder. .. No. 143 
HOW TO MAKE YOUR OWN MICROSCOPE. A'nli- 

+mope which the home ncrhani can easily build in his 
shop. Tie lenses obtained from the tinders M a 

. \llhouttit simple sad easy to build it is thor- 
oughly practical and efficient mstntment No. 144 

HOW TO MAKE A WIMSHURST ELECTROSTATIC 
MACHINE. An easily constructed generator of static 
electricity rapsoble of disch:ughtg a fat three-inch spark. 
l'sed In srbuols where eleotririt, is taught. Can be built 
for less than $2.00. No. 145 

HOW TO MAKE A POWER DRILL PRESS FROM 
SCRAP PARTS. An excellent practical drill press that 
will make work easier for the moehente. About $2.00 
worth of raw material and scrap Iron are the only re- 
nuirements No. 146 

HOW TO BUILD A GOOD LATHE FOR $1 00. Tlds 
prartlral lathe is adapted to high -speed turning of very 
small parts. Just the thing for ship model: and toy 
making No. 147 

HOW TO MAKE AND EXPERIMENT WITH AN ELEC. 
TROPHOROUS. With this denim numerous Interesting 
experiments with static electricity can be performed. Many 
of these experiments are thoroughly explained and 
illustrated No. 140 

Please mention SHORT WAVE CRAFT when writing advertisers 
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496 
Microphone and Receiver 

U. S. NAVY 
AIRPLANE -TYPE 

Two Cmae, 
JAM .02( 

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 Holtzer -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 I. 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 
II.S.N. Utah type. attached to adjustable headband. Twen- 
ty -eight feet of very heavy weather and waterproof con- 
ductor cable, terminating in special brass plug. Is fur- 

10,I1C1ltst 
with 

lie sed. 
outfit. 

storager battery is 
snore 

most 
satisfactory current supply. Talk in a natural tone of voice, 
when using the outfit, with the lips close to the mouth- 
piece shooting and loud talking should be oided. 

We understand that the U.N. Government paid more than 

loi sloe price and re 
We a 

as long 
the whole 

the sup - 

ply 
lasts, at 

.$4 weight 
each, 

h 9 lmplete 
as shown in Illustration. 

Merchandise in original packages - 
Never used- Money -back Guarantee. 

All Shipments will he forwarded bit Express 
Collect if not sufficient postage included. 

WELLWORTH TRADING CO 
560 W. Washington Blvd., Dept. SW-1236, Chicago, Ill 

Professional Model 

Ultra Violet 
SUN LAMP 
Tlds Is Lrge Chromium 
plated lamp using standard 
carbons. emitting rays of ultra 
violet and infra red. If sun 
tan Is desired. specify 

SUN TAN CARBONS 

Complet. with 
screen and sosale $7.50 

Descriptive circular sent FREFI. 

Sise IS- high. 7" Gold Shield Products Co. 

Weight ispoúepeap: 11 W. 60th St. N. Y. City 

Finest. new 
books for 1`0,a n book contains over 9,00 words 

Ole steateons. No. 1 -W 
T1 BUILD OUR 0015LE SNORTWAVI 
SETS. NO. 2 -MOW TO BUILD SIX 1 -AND. 

2.TUBE ALL-WAVE SETS No. 3- INS CUR- 
RENT FOR BEGINNERS. No. 4 -ALL ABOUT AERIALS. 
Send 10e coin or U. S. S amps for each book. We Day 
postage. Money back if n t satisfied. Order by number. 

RADIO PUBLICATIONS 
101 Hudson Street New York, N. Y. 

RADIO PUBLICATIONS SWC1236 
101 Hudson Street, 
New York. N. Y. 

Enel".ed you w II find my remittance or is 

rwhost' numbers 
are ha e checked lelowTl`AID, 

the hooka 

t 0 2 a D 

Name 

Address 

Cltr State 

S -W Scouts 
(Continued from page 513) 

HJ3ABD- 6,050 -"Colombia Broadcasting," Bo- 
gota. Colombia. S.A. 

HJ3ABH- 6,012 -"La Voz De La Victor," Bo- 
gota, Colombia, S.A. 

HJ4ABC- 6,451 -"Ecos Del Combeima" Ibague, 
Colombia. S.A. 

HJ4ABP- 6,030 -"Emisora Philco" Medellin. 
Colombia. S.A. 

HJ5ABC- 6,150 -"La Voz De Colombia," Cali, 
Valle, Colombia. S.A. 

HJU- 9,510 -"La Voz Del Pacifico." Buenaven- 
tura, Colombia. S.A. 

LRU- 15,290 -"El Mundo," Buenos Aires, Ar- 
gentina. S.A. 

LRX- 9,580 -"EI Mundt'," Buenos Aires, Ar- 
gentina. S.A. 

OAX4D- 5,780 -"All American Cables," Lima, 
Peru. S.A. 

OAX4G- 6,230 -Lima, Peru. S.A. 
OAX4R- 14,150 -Lima, Peru. S.A. 
EL PRADO- 6,625 -Riobamba. Ecuador. S.A. 
PRF5- 9,501 -Rio De Janeiro, Brazil. S.A. 
PRA8-6,040 -"Av,n Do Norte," Radio Club of 

Pernambuco. Pernambuco, Brazil. S.A. 
YV2RC- 5,1400 -"Broadcasting Caracas," Carac- 

as, Venezuela, S.A. 
YV3RC- 6,151- "Radiodifusora Venezuela," Ca- 

racas. Venezuela. S.A. 
YV6RV- 6,520 -"La Voz De Carabobo," Va- 

lencia, Venezuela. S.A. 
YV12RM- 6,300 -"La Voz De Aragua." Mara - 

cay, Venezuela. S.A. 
EUROPE 

CTIAA- 9,650 -"Radio Colonial," Lisbon, Portu- 
gal. 

EAQ- 9,860- Madrid, Spain. 
OER2- 6,072- Vienna. Austria. 
SPW- 13,635- Warsaw, Poland. 
HASS- 15370 -"Radiolabor," Budapest. Hungary. 
HAT4- 9,125 -"Radiolabor," Budapest, Hungary. 
ORG- 19,200 -Ruysselede, Belgium. 
ORK- 10.330- Ruysselede, Belgium. 
PCJ- 15,220 -"Philips Radio," Eindhoven, Hol- 

land. 
PHI -11,730 -Hufzen, Holland. 
RIO -10,170 -Bakou. U.S.S.R. 
RW50- 12,000 -"Radio Centre." Moscow, U.S. 

S.R. 
GAS-1R.310-Rugby, England. 
GAU -1$,620- Rugby. England. 
GBB- 13,555 -Rugby. England. 
GDS-6,905-Rugby, England. 
HB9B- 14,236 -"Radio Club Basel." Basel, Switz- 

erland. 
HBIa-9,595- "Radio Nations," Geneva, Switzer- 

land. 
HBO -12,035 -"Radio Nations." 
HBP- 7,797 -"Radio Nations." Geneva, S. 
Rad. Colon.- 15.245- Paris. France. 
Rad. Colon. -11,880- Paris, France. 
Rad. Colon.- 11,715 -Paris, France. 
TYA1- 12,215- Paris, France. 
HVJ- 15,121- Vatican City, Rome, Italy. 
HVJ -5,969- Vatican City, Rome, Italy. 
2R04-11.810-Rome. Italy. 
2803 -9,635 -Rome. Italy. 
2R01 -6,054 -Rome, Italy, 
DGH- 10.440- Nauen. Germany. 
DJA- 9,560- Broadcasting House, Berlin. Ger- 

many. 
DJB- 15,200 -Brd. House, Berlin, Germany. 
DJC-6,020- Broadcasting House, Berlin, Ger- 

many. 
DJD -11,770 -Brd. House, Berlin, Germany. DJF 17,760 -Brd. House. Berlin, Germany. 
DJL- 15,110 -13rd. House, Berlin. Germany. 
DJM- 6,079 -Brd. House, Berlin, Germany. 
DJN -9.540 -Brd. House. Berlin, Germany. 
DJO- 11,795 -Brd. House. Berlin, Germany. 
DJP- 11,1455 -Brd. House, Berlin. Germany. 
DJQ- 15,280 -Rrd. House, Berlin, Germany. 
DJR- 15,340 -Brd. House. Berlin. Germany. 
DJS- 12,130- Reichapostzentralamt, Zees e n, 

Germany. 
DZA- 9,675- Zeesen, Germany. 
DZB- 10,042- Zeesen, Germany. 
DZH- 14.460- Zeesen, Germany. 
DZG- 15,360- Reichspostzentralamt, Z e es e n, 

Germany. 
ASIA 

JVM- 10,740 -Nazaki. Japan. 
JVN- 10,660 -Nazaki, Japan. 
JVP- 7,510- Nazaki, Japan. 
VWY- 2- 17,510 -Kirkee, India. 

AFRICA 
CNR- 12,530- Rabat. Morocco. 
OPL -20,, 40- Leopoldville, Beleian Congo. 

AUSTRALIA 
VK3T.R- 0,580- Melbourne, Australia. 
VK2M E- 9,500 -Amalgamated Wireless Ltd.. 

Sydney. Australia. 
VK3ME- 9,510 -Amalgamated Wireless Ltd.. 

Melbourne. Australia. 
EAST INDIES 

PLP- 11,000 -Bandoeng, Java. E.I. 
(One card for both) 

PMN- 10,260- Bandoeng. Java. E.I. 
ISLANDS 

EASAB- 7,211 -"Radio Club Tenerife." Santa 
Cruz, Canary Islands. TFJ- 12,235 -"Icelandic State Broadcasting 
Service." Reykjavik. Iceland. 

VPD- 13,075 -"Amalgamated Wireless of Aus- 
tralia Ltd." Suva. Fiji Islands. 

515 

EVERY RADIO MAN IS 

TALKING ABOUT THE 

BIG 
CONDENSER 

FIGHT 

Tubulnr TOBETUBIDON is a cinch to win, say some 
radiomen. It's a self- supporting condenser, easy to 
install. usre Ices space, and actually costs less! 

But rectangular TOBE FLEXIDON has the one big 
feaWre, any others. It's "flexible" ... if one section 
breaks down, duo to overload. only that one section 
need be replaced. The units are completely separate. 
Our opinion is ... ROTH ARE GREAT CONDENS- 
ERS! Wo leave it to you experimenters, servicemen, 
dealers, etc. to decide WIIICII is best. A II good supply 
houses have them. Do you want a catalog. and full 
technical description of these double -jacketed con- 
densers? )'lease write today to TOIIh 1)EIJTSC.II- 
MANN CORP., Dept.M- 14,Canton, Massachusetts. 

ELECTROLYTIC CONDENSERS 
Skillfully Manufactured at Canton, Masa. 

TRADE-IN 
We have been doing this for several years and made 
many friends through our fair dealings. 

We handle every well known Amateur receiver and 
transmitter. We specialize In NATIONAL, HAM - 
tt,tltLl'ND and RMS. 

EASY MONTHLY TIME PAYMENT PLAN 

All inquiries tell be promptly and intent. 
gently answered. Inquiries from foreign 
corn l rice eolieil rd. 

SCHWARZ 
RADIOSERVICE 
15 Lawrence Ave.. Dumont N.l. 

AMERICAN 
Microphone Co.,Inc. 

New D -3 Dynamic 

High Fidelity 
Rugged Stable Dependable. 
An All -Purpose Microphone. 

New catalogue available upon request. 

1915 South Western Ave., Los Angeles, Calif. 

Manufacturers of 

VITREOUS TRANSMITTING GRID LEAKS 

VOLUME CONTROLS POWER RHEOSTATS 

Write for Complete Free Catalog 

ELECTRAD, Inc. 
175 Varick Street, New York 

Please mention SHORT WAVE CRAFT when writing advertisers 
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Nere are the Six BEST 
DRut .WAVE RADIO BOO 

=5H KS 
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 books 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. 

' /íow 
ro Ger 
Brsr 

BORTW4VE 
RECEPT /ON 

ry4M(Ala,mix4 

i 

en toge, Mort... Mort... 

How to Get Best Short - 
Wave Reception 

Ky M HARVEY u E to N SRA('K 
This book tell. you everything ,.ou ever wanted to kit . 

beau[ aloe[ .w..e reception. 
The author. professional radio listener land radio fan h.r 

.,id yell tuai . yith it. 
,a senne r tee Ot n 

''I'y i" rad listener enabled to pull in math. n. from .II 
an. r the glob. even .m11 100 o.,,,,.. 10.000 roan s,.,. and 

is ì that the neat lelln.. with m ch bette, and torn, 
tia.1 .0y`chill Dao el can 

muchtadó a 
...Mot mti.nu 

The reason intimate 
without 

of short .. and b,. Met bell,.v,-. 
is 

e(are he chapters OI this newvt" t: I. What re Short Waves and what r the li"ten"t bear .o 
2. tÌ1. ` ud 

mummer 
n orli. the short .area 

3. 5e.. or identify .ho 
áSe. nal chan eh 

. Types of e `n for ehova 

stations. 

reception. 
e. Aerial oaten for anon -..ye 
T. Verification. front shorendis, nations. 
The hook .eeellenr reading 

motions. 

There an m.. 
.paean that even vmr of the "old -tine/' do not Y,o w. Be aura 

40 Illustrations, 72 Pages. 
Stiff, flexible covers 50c 

HOW TO BUILD AND OPERATE 
SHORT -WAVE RECEIVERS 
l'lll is Ih.. Best ;end uy- bo.,k on 

the sub }rot. It is fitvd amt prepnred by the 
editors of SHORT WAVE ('RAFT, and contains 
a wealth of 

typical 
[temeri s, on the building and ver 

e tien, out oaly of short wave receivers, 
but short -wave converters as Welt. Dozens of 
short -wares sets are found in this book, which 
contains hundreds of illustrations; actual oho. 
tographe of sets built, hookups and diagrams 
galore. 

This book is sold only at a ridiculously low 
price because it is our aim to put this valu- 
able work into the hands of eery shrtrt-ware 
tRn rei ,, -1. 

We know that If you are at ell Interested in short 
waves you will not wish to do without IS Is book. It 
is a most Important and timely radio publication. 
150 Illustrations, 72 
Pages. Stiff, 
flexible covers 50c 

THE SHORT -WAVE BEGINNER'S BOOK 
IT Ell i .. .. l..... , t alet leadln e.Ir ,trai lut.í:r i:l. 
mene ,er a.Ìttr rae t 

the 
day. i io ml>I.e 

" Ìt Ìet book o 

it 
nave. `for the begfu 

p`l'Le bn.rY nrin .le'ilÌn rated-it IrnreÌ!" lt b , 

li'IteÌw,rY ernti1ic.l!argon. 
oli ¡Mono.- , 

all ral.oi,n rodio ee 
tables. rallr.l., r úl. Mho. 

euhncte. 
r'li``n, ..I..r ilr aerial.. 

and ..tl.rr 

Partial List of Contents 
ee in 

a 

Started short W.. ce h,,,l. .e .1 . >rre e ;Mod of Rod. 1w to 
.e 

J he - 

r 

re dith.,, . Short Mare Coil.- rarione t y and kind. in 
malting em : 

Ware Aerials -the Minn that determine good aerial 
trouer. neMeient . 

The 
Beginner's 

`.till -in for redneing Static. 
The Beginne: s : bort. Wave Receiver-a *imps. one tube eel 

that anyone can hnild. 
Row to Tune the Short -Wave Set- telling the important polo. 

to 
plAwl. Amplifiers for S -W Re 

I. i. e 

0. Code-for enjoyment with the S -W nt. 
ta Kilocycle Clint. 

Wire ('hut -to awn in the conetructroo of exile. 

2575 Illustrations, 40 Pages. e Stiff, flexible covers 
I- 

All the books shown 
on this page are pub- 
lished exclusively by 

SHORT WAVE 
CRAFT 

99 -101 Hudson Street 
New York, N. Y. 

CLIP -1MA I L 

101 SHORT -WAVE HOOKUPS 
Compiled by the Editors of Eiloil'r WAVE 

EACII and a book'u and ,Ib m iIlru eel i Ir. 
ntómnuúM`Éy 

a that eb a Ìu of r rei. 
wok -. npii 'lace wpLL required. 

eel -vi cello infam a, r. aÌ tee of r '.ui .,y 
Ytbi nn You wan. tr..naw in order`. balsas the et 

I Ito b. sure. all off`Me important w4 which had. appearrcd oi rim t during the poet it year in this vel,sl.le ! 
,.i, the lionle. the '10" ''.'role. bet. 

I rent, n t.o,i.l.v.' " \.Bohn. Triplex 
!Receiver. re'iP 

e nn rhea IinidY " to ñ 
l 

a . 
. ''Botch 3.tuhs ra 

_ 

terr 
` 

a be Á('. "Hon." 
3-tube T !Merle Sn 1 Gripper." Imo r.. Receiver. The c r e t 9.33 Ta(ail teeiuer. 2 -Toe- 

.se' 

Tube Equal 3. d ..2-Tube .lee Wye 
h All-Wey 6. D Economy . hole 

n mllody ar lr a lio eta, throe I a . we he .o included 
with 

.art 
p f r here who Ja wish to follow tM1 regular 

io.lir hook -up, but wish to hate. ...Jar wiring dlaera. ii i y handy valrrm.. ee dal), for those -farm' 
.M n 

a eery 
the set et, in ti,. short- may..rl. trout 

,tee tube up to ten tubes. 

100 Illustrations, 72 Pages, 
Stiff, flexible covers SOC 

HOW TO BECOME AN AMATEUR 
RADIO OPERATOR 

SO ISO Illustrations, 
C72 Pages, Still, 
flexible .owes 

,:,,l,,, e laie htr F. Edilurtr r [hie I, mY 1 

hie e ,ha a heldnbaa ,,rad. idnra ih(.`Ìia` 
r 

"For ois of radie eel in nt'Ì> 
a RadirntoDilute. He it mher Atha lid E. 

Operator.' 
of Radia En[inenl. also th n.eraa N "a.- 

lee Opentu.. A.orútion. 
If you 

phone 
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TEN MOST POPULAR SHORT -WAVE 
RECEIVERS 

-HOW TO MAKE AND WORK THEM 
'nus editor. of SHORT N'AVF. CRAFT have elected 

orli,,[ h.r.t...ve r and these 
eahteduint Men tolmne. Each r. i. fdly illur- mg.-tilted 

oith 
new 

la,nul. p `:i`s, 

s atd, of 
complete 

e.. nolo . hookup ̀a siioortó . L, 
Everything from t i ,me .ii5 -lob. 

T. It. F. rated. Complete fir 

port. are Oven to rate ̀ emir ̀set complete. You arc 
,osate how toil ether oi. meimum.Pocie,,c,. 

CONTENTS 
The Poerl. 2 -Tube R.eiver That Rerht the 12.500 

Isle Mark. by Walter C. Doerle. 
2. lt.F. Pentode S.W Reeber having two t nl Ti,,,,.t 

o Preonrnt', ly Clifford E. Benton and II. W. Snot. 
Sly de Lure S -N tineiver. by Edward Ingrain. 

he Binnewet -a -Till.. 12.0W Mile D% Ka ti,.,. by A. 

it',11d Sh,. tWa a Receiver in "Brief -Cane. 
nehark and ('IiffordrE. Denton. 

t r 
T het,Ilent"a 2Tuee All -Wave Receiver. by Clifford E. 

The nnton "Stand -Bo" by Clifford E. Penton. 
The 'St.nday- Electrified. 
A COAT -POCKET Short -Woes Reeeieer. by, Hugo 

" 
r k not Clifford E. Denton. 

ye. S -W l'F.\T,DE.a. by II. O. Ciatn. Its E. 
I.,',1..l attin'e Idea of A GOOD S -W ItEC'Elt'ER, by 

Louie .Martin. 

75 Illustrations, 40 Pages, 25c Stiff, flexible Cowers 

MOST PO UTAn 
- SHORT WAVE 

RECEIVERS 
. HOW TO MAKI AND 

SHORT WAVE CRAFT, 99 -101 Hudson Street, New York, N. Y. SWC -12.36 
Uentiemen: 1 enclose herewith my remittance for the mount of S for which you are to woad 

me. e. ostpaid, the books checked below. 
) How to Get Beet Short-Wave Recep- 

tion 50c each 

( ) 101 Short -Wave Hook -up. 50c each 

( 1 How to Build and Operate Short -Wave 
Receiver 50c each 

( 

( 

How to Become an Amateur Radio 
Operator 50c each 

Ten Moat Popular Short -Wave Re- 
boa. How to Make and Work 

Them . 25c each 
The Short Wave Beginner'. Book 

25c each 
Nam 
Adda. 
('it, Btata 

Read remittance is form of chock or moue> order. If letter amiable cash or uaueed D. B. Pates. 
Stampe, register it.) 

L 

Please mention SHORT WAVE CRAFT when writing advertisers 

OVERSEAS 
READERS! 

These books can be obtained from 
the following homes: 
GREAT BRITAIN 

Gorriage's 
sa. Green Street, Leicester 

Square 
London. England 

FRANCE 
Editions Radio 
02 Rue Jacob 
Paris 

AUSTRALIA 
McGill's 
183.195. 218 Elizabeth SL J Melbourne, C. I. 
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SHORT WAVE CRAFT for DECEMBER, 1936 
Statement of the Ownership. Management, Circulation. etc.. 

Required by the Acts of Congress of August 24, 1912 
and March 3. 1933 

Of Short Wave Craft. published monthly at Mount 
Morris, Illinois. for October 1, 1936. 
State of New York( 
County of New TortOn. 

Before pee. a Notary Public In and for the State and 
county aforesaid, personally appeared Hugo Gernsback. 
who, bevies been duly sworn according to law. deposes 
and sa s that he is the Editor of the Short Wave Craft 
and that the following is, to the lust of his knowledge 
and belief. a true statement of the ownership. management 
land If a daily Voter, the circulations, etc of the ataresdd 
publication for the date shown In the above caption. required 
by the Act of August 21. LOU. as an ended by the Act 
of Martin 3. 1733. embodied in section 537, Postal laws 
and Regulations. printed on the reverse of this forum. to wit: 

I. That the names and addresses of the publisher. editor. 
raging editor. and business managers re: Publisher, 

Popular Btok Corp.. 99 Hudson Street. N.Y.C.: Editor. 
Mugu Gernsback. 99 Hudson Street. N.Y.C.: Managing 
Editor. IL %%'infield Senor, 99 Hudson Street. N.Y.C.; 
Business Managers. None. 

2. That the Owner Is: (If owned by corporation. its 
and address must be stated and also immediately 

thereunder the names and addresses of stockholders owning 
or holding one per rent or more of total amount of stack. 
If not owned by corporation. the names and addresses 
of the Individual owners must Iw given. if owned by a 

lion. Cmpany, or other unincorporated concern. Its name 
and address. as well as those of each Individual member. 
n nbet lie given.) Popular (took Corp. !m Hudson Street. 
N.Y.('.: D. Gernsback. 99 Hudson Street. N.Y.C.: H. 
Winfield Set r. 99 Hudson Street, N.Y.C. 

3. That the known bondholders. mortgagees, and other 
security holders owning or holding 1 per mint or more 
of total amount of bonds. mortgages, or other securities 
are: IIf there are none. so state.) None. 

4. That the two paragraphs next above. giving the 
names of the owners. stockholders. and security holders, if 

contain not only the list of stockholders and security 

holders as they appear upon the looks of the company lot 
also. In r where the stockholder or security holder 
appears upon 

eases 
books of the cunt -now trustee or In 

any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting. Is given: 
also that the said two paragraphs contain statements em- 
bracing aflant's full knowledge and belief as to the cir- 
cumstances anti ronditione under which stockholders and 
security holders wino do not appear upon the books of the 
company as trustees, hold stork and securities in ca- 
pacity other than that of a bona fide owner: and this 
allant has no reason to believe that any other person. 
association, or corporation has any interest direct or In- 
direct in the said stock, bonds, or other securities than 
as so stated by him. 

of 
tThat the average number of copies of each Issue 

his publication sold or distributed. through the mails 
or otherwise. to paid subscribers during the twelve months 
preceding the date shown above is ITlds informa- 
tion is required from Idly publication only.) 

HUGO GERNSIIACK, Publisher. 
Sworn to and subscribed before nie this 21th day of Sept. 

1936. MAURICE COYNE. Notary Public. 
seal) (My commission expires March 30, 1938.1 
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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. Cash should accompany all order.. Copy 

for the January issue should reach us not later than November 5. 

GENERATORS 

TURN SCRAP INTO MONEY. 
Autopower shows you how easily and 
economically auto generators can be 
convened into A.C. or D.C. generators 
and D.C. motors. 2 to 1000 volts; for 
pound, radio, power. light. or welding. 
No previous experience necessary-com- 
plete Information all in new hook, with 
simple instructions and illustrations. 
Endorsed by thousands. Only $1.00 
postpaid. Autopower, lnr., 411 -G So. 
Horne Ave.. Chicago. 

CODE MACHINES 
OM]LGR.APII EXPERT TE.ACilEtt. 

Automatic. learn quickly. in half time 
Small course. Metal rode dials ex- 
changed free. Thousands sal l stteil. 
lluy or rent. CO call dials made to 
order. Ittaklet ()tool graph Mfg. l'o., 
810 East 39th St.. Brooklyn, N. Y. 

CURIOS 

INDIAN RELICS. BEADWORK. 
Coins. Books. Curios. Fossils. Cata- 
logue. 5c. Indian Museum, Northbranrh. 
Kansas. 

"HAM" OFFERS AND WANTS 

FOR SALE: IIE.ADRITF; ALL WA% F. 

Signal Generator Model 554 -A $8.75. 
Triplett Volt-ohm Ml ll lunnieter Model 
1200 -A $12.50. Triplett unit case for 
two $2.50, Thordarsun Condenser Tester 
$4.00, Gross C. P. 25 CW. Transmit- 
ter out 25 -30 watts. All in A -1 condi- 
tion. Slay nord Ogle. Gatlinlurg. Tenn. 

FOR SALE, -R.ARGAIN -200 WATT 
Phone and C. V. Transmitter- complete 
in clack -100 and 80 meters-Crystal 
Control. Guaranteed Excellent Condi- 
tion. First $135 gets it. Cohen. 5206 
13th Ave., Brooklyn, N. Y. 

SELL -ALL -STAR JR SUPER. 
8.530 meters, excellent ronditlon, com- 
plete with extras. reasonable. For 
details. write It. Stark, Box 177. Chilli- 
week. It.s'. Canadian embuirirs si 

Iled. 

WOULD LIKE TO EXCHANGE 
` g t i e lest r for Master Tele- 
plex Code Teaching Machine. or Na- 
tional SW3. Robert Ireland, Pleasant 
Valley. N. Y. 

LATE 1935 EIGHT T1Itb: 5151- 
pin superhet 13 -2000 meters. Fine 
set. complete $23 rash. Richard Par- 
sons. Bramwell. W. Va. 

SELL-SWAP 59 ro secul ire lassies 
S.W.C. Also 45 ()ST. Want good 
lalure camera. Ilex Ackley. 421 Wayne. 
Johnstown. Penna. 

EI LEN FIVE. BANDSN ITL 
Ne r never used. Complete $9.75. C. 
Gerst. 2074 W. 214h. Cleveland. Ohio. 

MASTERPIECE IV -ONE ONLY. 
Bargain. Like new. Sir. Italtzl)'. 
1711 Riverside. Muncie. Indiana, 

INSTRUCTION 

A)IATF.i'R RADIO LICENSES. 
complete training. Resident and cur - 

sespondtnce courses. Every graduate a 
licensed operator. N. Y. Wireless School. 
1123 Bomanay. New York. 

MISCELLANEOUS 
OHM'S LAW CALCULATOR - 

Lightning Slide Rule; alms all prob 
Isms of Voltage. Current and Resist- 
ance, Power. Wire Sises. etc. Range: I 
micro-amp. to 1000 amps.: 1 micro-volt 
to 10.000 volts; 1 mlero-ohm to 10 meg- 
ohms; 1 e brro-watt to 10 nuegan'alls; 
wire rise r0 to 36 B. A S. gauge. In- 
troductory price $1.00 prepaid. The 
Dateprint Co., Box 322. Ramsey, N.J. 

QSL- CARDS -SWL 
SHORT WAVE LISTENER'S :AT- 

tractive Reply getting cards. QSl.s. 
Samples IStanlpsi. W'S- E -S-N, 1827 
Cone. Toledo. Ohio. 

QSL, SWL CARDS. NEAT. A r- 
traetive. reasonably priced. samples 
free. Miller. Printer. Ambler. Pa. 

fist. CARDS, NEW STYLE. REA- 
nahle Price. Samples. Becker Bros., 

I',ir' Chester. N. Y. 

RADIO EQUIPMENT 
THE "KEY OF SUCCES.S." Our 

line of standard and high -speed tele- 
graph keys is world- famous. Best 
amateur discounts. Write today for 
free information. Universal Radio. 
Dept. R 8. Box 40. San Francisco. Cali- 
fornia. 

ELECTRICtL EXPERIMENTERS! 
consOuet Power and Test Panel and 
10.000 V. Tester. Moth plans. Cont- 
plete. 21e Coln. Robert Dieter, Box 
262. West Chicago, Illinois. 

RADIOS 
FARM AND PITY RADIOS. $6.95 

up; save over 00 per rent: amazingly 
new farm radio; operates from free 
lndlap'er: new farm power or battery. 

Lowest host electric bights. Agency- 
clean up: catalog: free offer. Marco 
Company, 260 E. 14th, Kansas City. Mo. 

SNORT WAVE COMPONENTS 
PI I'll -IN COILS. 15 -210 \1ErKRS. 

Space wound on standard four prone 
forms. 35e set loslpald. Noel, 728 
Birch. Scranton. l'a. 

SHORT WAVE RECEIVERS 
RECEIVERS -NEW AND USED. 

Sold and traded In. Hammarlunds, 
Nationals, 1051E. Skyrider. Schwans 
Radio Service, 15 Lawrence Ave.. 
Dumont. N. J. 

Sts' CRYSTAL SET -4210 MILE 
record. blueprint I8 Distance Modele; 
'Itadiolrullder" year; 2 laborato- 
ries. 131 -.A Llherty. San Francisro. 

IN STOCK -NEW NATIONAL NC- 
100 $110. SW3 $19.50. Used SW5 
$13.00. Schwarz Radio, Dumont. N.J. 

WIND ELECTRIC PLANTS 
BUILD WIND LIGHT PLANT 

from automobile generator. Dims 
brings complete plans and catalogue. 
Over 50 other generator changes. Lt- 
Jay Manufacturing, 1417 Lake. Min- 
neapolis. Minn. 

With Your $1.00 
Subscription to 
Short Wave Craft 

et This G Yau 

FREE 
Lao u G New 

The special subscription rate Is 7 
months for $1.00. (Regular news- 
stand rate is $1.75.) 
Send the coupon today. with your 
remittent.* of One Dollar ($1.00). 
When your subscription is received. 

Scopy of our SPECIAL ANNIVER- 
ARY GIFT will be sent to you- 

POSTPAID. 
You do not have to be a new subscriber 
to recelre this gift. If you are a sub- 
scriber at present. a copy of 'Si ORT 
WAVE GUIDE." will be sent you spot 

yreceipt of $1.00, and we will advance 
our subscription by seven months. 

The sire 
GUIDE 

of SNORST WAVE 
nehes -witn over . hundred wir- 

ing dia9.am ana photographs. 

SHORT WAVE CRAFT. 990 season S . New York. N. Y. 12 
Centlemrn: Enclosed yo will find my 

tttt 

remittance of ONF. Dollar ($1.001 (Canada d For - roil $1.,113 
lso to 

which enter ,.nlntely n'REF n 

andf 
postpaid. 

Months to 
the Spec a WAVE CRAFT. 

Gilt seek -SHORT WAVE GUIDE. 
and a e 

Name 

Address 

I N 
State 

ew Subscriber O Old Subscrlberr D 

Intemat'It Portal Money Orde., 
cheek. 

egister letter if it contains 
ash Por sta stamps. (Foreign: 

because it is our 

Sixth Anniversary 

FREE GIFT to YOU! 
This year, SHORT WAVE CRAFT celebrates its Sixth Anniversary. 
Annual increases in circulation. plus authentic. exclusively short - 
wave editorial material, makes SHORT WAVE CRAFT unques- 
tionably the leading magazine 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 %W.\VI, CRAFT all the questions 
(and their ananeral sent to us. We hare 
printed with full illustrations. in sliOIt'r 
WAVE GUIDE hundreds of important 
questions which have been recently re- 
ceived. 

Short -Wave Kinks, Illustrated 
Every short-nave fan is Interested in 
new kinks and shortcuts. Dozens of kinks 
reach us every week -and In SHORT 
WAVE GUIDE you will find variety 
of them. carefully illustrated. They will 
prove very valuable to you. 

Simple, Efficient Short -Wave Re- 
ceivers Which Anyone Can 

Build 
Complete constructional plans for build- 
ing malty I, 2 and 3 -tube receivers will 
also he found. Schematic diagrams. lists 
of parts -even -thing you need to know to 
build these sets and make them function 
properly is included. 

Please mention SHORT WAVE CRAFT when writing advertisers 

Best Aerials for Short -Wave 
Reception 

The many elaborate antennae suitable fir 
short -rave receivers often present prob- 
lems for set owners. SHORT WAVE 
GUIDE will help you decide whlrh aerial 
is best for your receiver. Many types of 
antenna are Illustrated. 

Practical Hints on Short -Wave 
Tuning 

Hundreds of short-wave stations are heard 
by fans -and hundreds more e could be 
heard distinctly' tf only you knew more 
about tuning them in. Expert advice on 
proper tuning is included ht Vltultr 
WAVE GUIDE. 
"Police Call" Receiver and How 

to Build It 
The most stirring simals on the air are 
pollee calls and every fan wants to hear 
these eciting alarms. complete details 
for building and operating a "police 
call" receiver will to found. 

A Simple "Ham" Transmitter 
There are thousands of fans who want to 
Wild simple transmitter. Here is the 
Ideal transmitter for beginners. it is 
practical, yet Inexpensive to onnalnret. 
List of necessary parts. Wiring titgrama, 
and construction details are Included. 
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Nationally Known 61 2 inch DYNAMIC SPEAKERS 
1500 ohms. Output transformer to match 38, 12A7, HA, 43, 4-. 
2A5. 47, 59, 53 tubes, etc. Shipping weight 6 lbs. AD I 

E 0 Speaker complete 
SAME c[A R[R- 

g 
1000, 

Inch, 
50 20001 ohm field following 

Brand 
ten output t $1.95 

1W SPEAKER lessrtransio 
OUTPUT TRANSFORMERS .,,.0 25e pp 45.2.43 extra 
OUTPUT TRANSFORMERS. -isle 39c .lisle, 

AD -1Ìi01 Shim. "night, 101ba. As Illustrated 

BUILD IT YOURSELF 
GREATEST AMPLIFIER BARGAIN EVER OFFERED 

40 WATT Undistorted Power Amplifier 
EMPLOYS NEW RCA MIRACLE TUBE DEVELOP- 

MENT. 6L6 BEAM POWER OUTPUT TUBES 
\I r,!. 0 DB: crystal mi 

Ely. boon. n mg and i. .. than 2g', dinti lt,, . 11.1...01 114 :h tale., ela,nse, \'arl- ble bass c fil 1pensatnr. i Ilit transformer with variable impedance from 4 to Suo ohms. Employs t metal l 0 t i -fifre; 2- lil6: 1 -523. 
AD 13ót2 -complete k l l , , , . , , ( t i d e , d,Iled sing,) 1 s.reemd Chassis. Less $19.95 
Cormplete kit 8 R. C. A. metal tubes 5.09 l AO 1301-.Amplifier wired complete, less Shure rystal microphone 13.23 - .124.95 Utah 10 inch -2500 ohm speaker to match 6.95 AD 1302 -12 -20 Watt t0F6 Amplifier Nit .special chromium plated adjustable Emil no .sana chassis 16.95 crystal microphone stand 7.95 AD 1303 -15 Watt 0115 Amplifier Kit 15.95 Field exciter for greater power ,output 3.95 AD 1304 -22 watt 0115 Amplifier Kit 1795 All Kits Less Tubes. Speakers and Microphones 

4-Tube 71 /2Watt Amplifier Kit 
A beautifully designed amplifier, r, 
nod at 7% watts. Conmrisrs too- 

lag a 57 Input tube and the otter r a pa m I, 
'suas using 2- 2AS's. Uses an 80 rectifier. 

i to grid of 57. Output from plates of 2.\5 
rind for 100 to 130 rolls. S9 -69 

system fuse protected. Sold complete iii err 
all parts: chassie. wire, hardware. etc.. 

.,dI to assemble and wire. Detailed diagram 
eluded Ship wt. 

15 lbs. 
No. AD 112 7% watt Amplifier Rlt, lest tubes, uml Ir, d , $J 4.95 
Amplifier. Lompletely wired...- si.60 extra 

Complete Public Address Combination 
11111natinrmllprlses: 

rely Wired and Tested 755 Watt Amplifier, described above $5.95 
Iß'.,1 slay Ihndde Dutton Professional Carbon alike 32.95 

P.,r.o.,on Professional Double Hutton Mike $3.95 
I 'Telescopic Ch rom i mu )slated Microphone Floor Stand 13.95 
1 -19' Dynaudr Speaker 12.29 
1 -Microphone Input Rol $2.95 
1 set of 3l al rhed Tubes 11.95 
Special Prise for 
Complete System $16:95 
AdJ SI 00 exf ra for Paragon Mike-Add or per it. for 3 -wire shielded mike 

sable- -Add fir per ft. for 4 -wire shielded speaker cable. 

NO ORDER FOR LESS THAN $1.00 WILL BE ACCEPTED. ALL RE- 
MITTANCES MUST INCLUDE A SUFFICIENT AMOUNT TO COVER 
POSTAGE AND INSURANCE. NO C.O.D. ORDERS FILLED UNLESS 
ACCOMPANIED BY A 25.1 DEPOSIT. 

What Is It? 
Radio Experimenter's 

Surprise Package 

assorted 
A e radio 

pats. 
worth 

nicer 810 
radio 

that any 
bumiderexcan 

ul experimenter 
All 

and set 

new-no junk. Weight 20 Ibo. 

ÁD-120Surprise 
Kit_ $1.29 ÁD-12011 

Surprise 

Giant Surprise Kit, weight 40 lbs 

R. M. A. Color Coded Carbon Resistors 
These are all Brand New Stock 

1011 Assorted sizes 50 ohm - 

svesgguaranteedl 
1. l0 bwar resistors. 

Complete 
acy 

sst ment $1.29 
ton resistors 
Individual 

11851 
sizes 

weight lb.. 

Hum Free Power Supply Pack 
a i -lis Pack will upply 

soh Filament voltage. Pire 
Rectified D.C. 350 vol, 
`[ Kll MILS 6 AMPS for , lament. 

LanirPark volmylie.$2 95 a L:1 1 

Same Perk u pplies S -9 
tubes at 0.3 volts .S3.39 
Same Park -mpPhrs 10 -12 
tubes at 6.3 Its....$4.25 

Complete Kit $2.49 
dwith wiring diagram and 

rilled chassis lees tube. 
onwired. Wiring ex- 

tra AD -201. 80- Rectifier tube extra 34c. Slopping 
weight- 12 Ills. 

SPECIAL TUBE OFFER 
DILCO R.C.A. Licensed 
100% Triple Tested TUBES 

YOUR CHOICE 
ANY GROUP 

ONLY 

$100 
Quam. T5'pe Qua, Type Quan. Tyne 

3 -50 4 -31 4 -R2 
2 - 12A7 12 - 71.\ 4 - 6116 
3 -2\3 6 -56 4- 17.3 

12 - 27 2 - 10 4 - 33 Linen. Type 
I22 -26 4 -2l.t 6 -96 3 -65'7 

fi - Ot.k 4 - 35 -51 4 -- 146 3 - 2A7 
6 - 12.% 4 - 36 3 - 954 4 - 32 
4 -30 4 -97 3 - 48: C 

666 RECTIFIERS age 
6E5 -605 Maple 1$e 2 fit 51.00 
New 6115 high output :uidi tuts. 2 for 11.00 

Also these new metal glass Octal base tubes. 
1 D 7 5 Y 3 6 F 7 
1 D 5 6 II 6 5 Z 4 
1 }1 5 

1 C 7 6 A 6 r Z 
1 1, 5 6 Z 5 

t. 
4 6 1114 6 1, 5 

6 (' 5 1 H 6 6 I" 6 617 1J 6 2521; 

6 K7 CAR 2 FOR 
$100 

PRESTO PHONOGRAPH PICK UP 
H i g h iu0,rdanrn. 
Irrand new. 12" stilt- 
balancing arm. 1.ist 
price $10.011. Special 
p r i e r while they 
last 
AD-1309K 

W 7 53.75 
Midget Variable Condensers 

F.lrellcnt for use as antenna tritiunnr, 
In churl -ware sels and as Vernier Inn- 
ing condensers. Capacity apnruti- 
mately 20 mnif. Sold complete with 
knot. and pointer. Single 11010 mounting. 9 sol Id 
brass plates. Ship. s -t.. I. Ib. 
No. AD -II7 YOt'lt l'1tICF 25c 

Yaxley Band- Changing Switch 

Output Transformer for 
Dynamic Speakers 

SL, b lies any speaker, voice coil for 
15 ohms, push pull for pentode. , II 

0 
tubes. 

A D 15 .250 

AC -DC Filter Chokes 
SIIIn IL compact units designed 
for n.w In Al'. DC midget st.. 
Will pass 60 mils. 
No. AD -110 
YOUR I'lell'F 25c 

AD -491 R CRL Volume Control 
Patenliometer 

5.000 25,000 
50.000 

100.000 ohm 

Designed especially foill- ptl liaed c ,tacts. Consists 
of six 2 -gang decks -12 
gangs in all. Tbret ,si- 

. 1:xecllent for short - 
well as for 

short- 
wave as pn,x $4.92. 

Rip. wt.. 1 lb. 29c No. A0.111 for use AD Three stu1'o- 
-leant ties adjusted 

on 5 hail 
to 

wave 49c 

CCA Wet Electrolytic 
Filter Condenser 

500 Volts 
4 MFD 20e 

G ]IPM 236 
8 MFD 2Se 

10 MFD 35e 

12 31114 311. 

14 MI,D 40e 

16 MIT 45c 

MICA ST PASS CONDENSERS 

1000 Volt test. 600 stocking 
Volts. Available in the fol - 
luninlg si s: 

.001101 
2t 

.0111 .0025 
.1111117 .00111 .11113 

.11111 .0002 .110025 

.002 .11110:1 

Special price ;idle they last. 
In Iota of 100 30.95 
50 for .60 

:.,it. .03 
A II I III 

TI 
used by the sise 

dio .x'¿I Pun - 
lets m give away frire. 

BUILD YOUR OWN RADIO SETS 
5 -Tube Super Net Kit 

LCon,r 
of I s illalnt, oup i "u n e d 1 -F Trans, : 

Antrim.. .oil. 1-2 gang oscilla, 
Ina condenser, complete with $1. 75 diagram, diaara, ready to use....W 

Drilled Chassis te Match.. 29c RR or other essential parts to 
ncomplete set inlrinnding conden- 

sers. resistors. choke filler. vol- 
ume control. nuts, bolts, elr., 

AD -1100 -Super ]let Rit. 
Complete -$2.39 
less tubes 
A D900A Indkldual 456 
K. C. I. F. Transformer.. 490 - 
Set of Five Matched Tubes 

r 
t 

52.95 

4 -TUBE 
TRF 
KIT 

4-011M TRE Clr 
rit. npel':rleñ no At'-DC 

complete omr parts With drilled chassis, ready ln wire with 
. 

rI 
g drRranl. 111..10411,h a UYmunl" $ 95 Bts a pl ,,,,,,et t aar M1ardyan. etc.. less 

hit completely wire,, t tr 51.00 Same kit, magnetic speaker 4.49 of 4 [m. . 

3.25 D 2 a 

13 Contact 
Cam Switch . f íih 

AUTO RADIO 
VIBRATOR 

21/2 MU. SHORT WAVE 
AD- R. F. CHOKE 15c 304 

tes ,I t 1 

These low loss Chokes lie 
wound r Isol'ntite forms 
r sed In t cry s. W, s . 

15, 
AD177717-Ide:d for [ 
ranters. :vmmyzer.. r'i:.t 
Benches. ltr'nd new. and 

I rvv 
ae 

r lr: phosphorous bronze 
contact. 

Ideal for r0laeenwm or 
may 

I tlür 
11 to In truc t 

na an Auto dio 

ÁD-7716-49c 

Complete parts in stock for all 
diagrams appearing Short 
Wave Craft. Radio Craft, DST. 
Popular Mechanics, etc. 

Two & Three -Gang Midget Tuning 
Condensers 

Midget variable condenser 
rap. .000361 MFb 

:1 gam: has 3, shaft 
" gang has 4' -7k' shaft 
AD1I3 -3 gang 59c AD I13A 2 gang 

Universal Output Transformer 
A Ira) output transformer that will 
handle the output of any l'A rysttn,, 
Secomlary impedances amble. from \ 

ohm in :teps tom tr o 500 ohms. 
'summary well match any tune n tn. 
'alt. probate, IPUS1.p,,11. luira lief 
single 1 rt. Impedances ill match 
then rOLO, 101., and all other out. 

tubes n tile market. 
other 

i Color oiled chart sponse. 

AO 104 h shipping LreÌRhl, 5i 49 0- 

BANDSPREAD VARIABLE CONDENSERS 
Available with 11 plates. (approx. 
.00025 mf): 13 plates. (.0003 mfl; 
17 plates, 1.000315 mn; 23 plates, 

n 

I 

inn il ; 46 plates. (.OUI Intl. 
.hort-ware bandspread reeds- 

. I as fer st.,n,larl bur .i,r -est an,. 

No. ADII6 Ya.. , .)JC 

G.E. POWER TRANSFORMER 
Mannfartnred 

FREE64 -page catalog and treatise. Send stamp 
for out FILER treatise and catalog which 

contains muds valuable data and radio Information. 
There is no obligation OlvolvetL Absolutely free. 
litabk sent by return mall. 

No. AD-101, 99c transformer. 
No. AD -102, $1.49 
No. AD -103, to i $1.965 transform,'. 125 'P 

I,b eble,l power 
volts 

s.,,.. :ls as 11111x 
,2,I above. 01. volts only. 

AD 201- i -amt unshielded transformers S .65 
AO 202- 0-tube unshielded transformers .85 
AD 203 -10 -tole unshielded transformers 1.15 
RADIO BOOKS, published by the RCA Institut. , Radio 
Telegraphy and Telephony. Vacuum Tubes, Modern 
Radin Operation. )'reparatory Mathematics relating to 
Radio. Arrluo'ing the Code. Average value of these 
looks-over 82.00 each 25c PER VOLUME 

UNITED RADIO COMPANY 
Successors to Radio Trading Company 

58 MARKET STREET Dept. S -12 NEWARK, N. J. 

Please mention SHORT WAVE CRAFT when writing advertisers 

t 

e 
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SHORT WAVE CRAFT for DECEMBER, 1936 

YOU MUST 
HAVE THIS BOOK 

L 

o o 

II 

SHORTWAVE! 
COIL BOOK 

1 Li 
rte 

Short Wave 
for Every Conceivable 

Short Wave 
Price 

RADIO PUBLICATIONS 
t ' 

Coil Data 

Receiver 
25c 

oa. 
.0 

FRIENDS PESTER HIM 
Dear Sirs: 

I received your Short Wave Cell Book and ant 
cry well pleased. I shored It to my radio 

friends and now they are always pestering me 
for roil data. hl hit 

BERNARD A. DFA'KELMMANN. 
1134a So. State St.. Chicago. Ill. 

Radio Publications, 97 Hudson Street. 12 -36 
New York, N. Y. 

Please send Immediately, your Short Wave Coil Book, 
for which enclose 2rx herrn nth Rain. C. S. stamps 
or caner order acceptablel. Book is to be sent pre - 
paid to tile. 

Address 

l'iq and State 

IT Is now possible for the experimenter and 
short nave enthusiast to obtain the most el- 

hau.tive data Mn short nave roil winding in- 
formation that has over appeared In print. 

A every experimenter oho has ever tried to 
toll! a short wove set knows only too well by 
experience. the difference between a good and 
a punt receiver Is usually found In the short 

are roils. Very often you hare to hunt 
through copies of mgar,lnes, books, etc., to and 
the Information you require. 

Between the two coven of this book you now 
find every possible bit of information on roll 
winding that has appeared In print during the 
past two yean. Only the most modem "dupe' 
has been published here. 

No duplication, Illustrations galore, giving 
not only full instructions how to wind coils, but 
dimensions, sizes of wire, Burns. how to plot 
them. by means of which any coil for any par- 
ticular short wave set can be figured in advance. 
as to number of turns, size of wire, spacing, etc. 

There has never been soeb data published In 
Ouch easy state ilrlo form as this. 

Use Coupon Above for Ordering 
Your Copy 

RADIO PUBLICATIONS 
97 Hudson Street, New York, N. T. 

Index to Advertisers 
A 

Are Radio Laboratories 494, 51 
Allied Engineering Institute 504, 50 
Allied Radio Corp 50 
American Microphone Co 51 
American Television and Radio Co 507 
Arrow Sales Corporation 508 
Aetatic Microphone Laboratory, Inc 504 

B 
Brush Development Co., The 513 
Bud Radio, Inc 606 
Burstein- ADplebee Co 508 

Cameradio Co 
C 

506 
Candler System Co 510 
Centrallion Engineering Co 519 
Classified Advertisements 517 
Coyne Electrical & Radio School 459 
Croeley Radio Corp., The 602 

D 
Dataprint Company 505 
Deutschmann, Tobe, Corp 615 
Dodge's Institute 611 

E 
Eilen Radio Laboratories 493 
Electra!, Inc 515 

F 
First National Television, Inc 510 

G 
Gold Shield Products Co 515 
Goldentone Radio Co 503 
Guy Stokely Radio Corp 501 

H 
HRllicrafters, Inc 499 
Hammarlund Manufacturing Co -, Inc 600 
Harrison Radio Company 496 

instructograph Company 511 
Insuline Corp. of America 509 

K 
Kelsey Co.. The 513 
Kenyon Transformer Co., Inc 496 
Korrol Mfg. Co., Inc 608 

L 
Lancaster. Allwine & Rommel 509 
Lifetime Corp., The 509 
Linguaphone Institute 504 

Mc 
McElroy, T. R 510 

M 
Massachusetts Radio School 510 
Metal Cast Products Co 519 
Midwest Radio Corp Inside Front Cover 

N 
3 National Company, Inc Inside Back Cover 
6 National Radio Institute 610, Back Cover 
3 National Schools 610 
5 New York Y.M.C.A. Schools 611 

O 
Ohmite Manufacturing Co 513 

P 
Par -Metal Products Corp. 600 
Peak Radio Products 500 
Pierce -Airo, Inc 495 
Pilot Radio Corporation 520 

R 
Radio & Television Institute 511 
Radio Constructors Laboratories 497 
Radio Publications 614, 515 
Radio Service Inst 611 
Radio Training Assn, of America 510 
Radolek 519 
Ramsey Publishing Co 511 
RCA Institutes, Inc 510 
Rextron 513 

S 
Sargent, E. M.. Co 507 
Schwarz Radio Service 615 
Short Wave Coil Book 519 
Silver, McMurdo Corp 508 
South Bend Lathe Works 509 
Sprayberry Academy of Radio 505 
Superior Instruments Co 509 
Supreme Instrumenta Corp 460 

T 
Teleplex Co 606 
Triplett Electrical Instrument Co 604 
Try -Mo Radio Co., Inc 498 

U 
Ultra High Frequency Products Co 500 
Uncle Dave's Radio Shack 498 
Universal Microphone Co., Ltd 603 
United Radio Company 518 

W 
Wellworth Trading Company 515 
Wholesale Radio Service Co., Inc 467 
Winn, J. H., Mfg. Co 609 

Z 
Zephyr Radio Co 505 

(While every precaution is taken to insure 
accuracy. we cannot guarantee against the 
possibility of an occasional change or omis- 
sion in the preparation of this index.) 

519 

RADOLEK 
SERVICE 

. Plus This Most Complete 
Radolek Radio Buying Guide 

The Radolek New 1937 Radio Profit Guide is the 
most complete Radio Parts Catalog ever pub- 
lished. Completely revised -right up to the min- 
ute, bringing you everything in Radio -and 
Public Address -at the right prices. Every page 
brings you extra profits! Contains over 10,000 
Individual Radio Repair Parts- hundreds of new 
items -a complete now selection of Radio Re- 
ceivers, P.A. Amplifiers, Tools, Tubes, Books and 
instruments. Over 160 pages! Everything you 
need -always in stock . ready for prompt 
shipment to you. You need this Big Radio Parts 
Catalog -it's FREE. Send for it! NOW! 

Name 

RADOLER 
638 W. Randolph- Chicago 

Address 
Serviceman? Dealer? Experimenter? 

ALL - ELECTRIC 3 -TUBE, 4 IN 3 
6ANDSPREAD SNORT WAVE RECEIVER 

A 
completely ealecatmrle . 

of worldwide 
rep 

flan. OWNERS RE- 
PORT RECEPTION OF 
AS NIGH AS 35 FOR- 
EIGN COUNTRIES. 
Uses 0F7 (twin 2 In I tulai 70 a IV tubes In 
full tute perfwm- 

eircuit as 
screen-grid regen. 

ve detector. 
two stage audio 
frequency mpli. 
Per, 

hum Orn 

Comelry elf.eeon. e t 
tinned. I l lumina to I. 

dial; Sensitive. powerful, 
. blacks 

operates 
finish m metal chassis, si n an 1. andÚabinet. Coils 

tor 10.200 meters, 
of parts, with i Its for 10.200 [ 

Inmeters, 
ready to wire, leas tubes, = ií ner and B.C. Coils 

Wired and tested. extra $1.50 
Matched ARCTURUS tubes 3) 1.9E 
Beautiful. black finish metal cab- 

inet 
rolls 12) 1.00 Broadcast 

2Pá é.. tbu:,n wig 2:g. 
reeadnt, u.etuha $10.95 

11A4 Three -Tube Battery Operated Receiver 
HAS SAME APPEARANCE AND CONSTRUCTION AS 
A.OVE RECEIVER. except that It la operated entirely 
from dry batteries. Uses 32. 30. 33 tunas In powerful 
circuit n -grid regenerative detector. power- 
ful 2 stage audio frequency amplifier with pentode 
o tlnutestage.e C Ivette 

tuning. Uses o 2 oit 
y. n battery. and 45 to 00 volts of B 

battery. Readily operates a loudspeaker. SAME. 
prie as .Sri EleetrIC model. ,Leos tatteri ei.i 
Cannonball beadphonea51.35, Magnetic speaker $1.45 

CENTRALtioN ENGINEERING CO. 
136A Libcty St. Nrw York, N. Y. 

WANTED 
. 

MANUFACTURERS 
by old established firm. to cast Christmas goods, 5 
and 10e Novelties. Toy Autos. Ashtrays. rte. Can be 
handled In ally spate room. basement or garage. No 
experience necessary as we furnish full instructions 
with moulin. A rare opportunity for these times. so If 
over 21 and you want to devote your spare or full time 
to profitable work write AT ONCE for full details as 
we are now closing arrangements for sUpnly of our goods. 

METAL CAST PRODUCTS CO. 
sass Beaten Read, Dept. 27, New Yetis, N. Y. 

Every Radio "Fan" Needs the 1934 and 193$ 
SHORT WAVE MANUALS $2.50 each. Both 
bought together $4.50. 
SHORT WAVE CRAFT, 99 Hudson St.. N.Y.C. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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Recommend this PILOT set to 
your non -technical BCL friends 

$54.5° 
Model 193. for AC current 

16 to 545 meters 

$49.5° 
Model 33. for AC current 

16 to 52 and 178 to 559 meters 

The ideal "Family Radio" 

Pilot Model 193 Horizontal Type All -Wave Radio 
5 -tube, all -wave A.C. superheterodyne, delivers efficiency of 8 -tube* receivers 

Skillful engineering has made possible the combination of Pilot's traditional high 
quality and fine performance with a price remarkably low for such a splendid set. 

Cabinet: Fine a -alnut veneers, piano 
finish, 113/4 ins. high, 211/8 ins. wide, 85/8 
ins. deep. 

Standard Tuning: Model 193 has three 
bands, covering 16 -51 m. (18.800 -5,880 
kc.); 48 -146 m. (6.250 -2,050 kc.); 187- 
545 m. (1,600 -555 kc.). 

High Power Amplifier: Pentode circuit 
provides extra range of power. 

Diode Detection: Linear rectification 
maintains tone fidelity. 

Tone Filter: Continuously variable audio 
filter matches response to incoming pro- 
gram. 

Extra Large Dial: It's easy to tune with Automatic Volume Control: Action has 
this 6 -in. dial. been improved by high -sensitivity circuit. 

Stations: All important stations logged 
on the dial in easy- reading type. 

Selective Lighting: Band switch controls 
lighting of tuning scales. 

Gear -Shift Tuning: 2 -speed control pro- 
vides 95:1 or 12:1 ratio. 

Complete Shielding: Scaled shielding 
construction keeps out electrical dis- 
turbances. 

Rubber Mounting: Vital parts suspended 
in live rubber shock -proof mountings. 

Loudspeaker: 8-in. dynamic speaker with 
true- response Pilotes cone diaphragm. 

*8 -Tube Performance: This is accom- 
plished by using the 6A8 as Ist de- Extra Speaker: Socket is provided for 
tector and oscillator, and combining the connecting extra speaker of 10,000 -ohm 
2nd detector, AVC, and Ist audio stage permanent magnet dynamic type. 
in the 6Q7 tube. 

Metal Tubes: One 6A8, one 6K7, one Phonograph Jack: For plugging in high - 
607, one 6F6, one 5W4. impedance phono pick -up. 

Interference Rejector: Buiit -in resonant 
Superheterodyne: Circuits include all interference- rejector eliminates code sig- Watts Output: 3 watts undistorted out - 
1937 crnineering refinements. no's. put from loudso, oLr, 

YOU CAN ORDER THIS SET THROUGH YOUR LOCAL RADIO DEALER 

"The Standard 
cf Excellence" 

RADIO CORPORATION 
3701 THIRTY -SIXTH STREET, LONG ISLAND CITY, N. Y. 

Please mention SHORT WAVE CRAFT when writing advertisers 
HABLE Irnos. co., ]RINTERS 

In the U.S.A. and 
92 Foreign Countries 
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NATIONAL 
NC -100 

TWELVE TUBE 

SUPERHETERODYNE 

NEW AS TOMORROW! 
The Movable -Coil Tuning Unit is the up- 

to -the- minute answer to an old problem! It 
is more than a new design, it is a new in- 
vention that combines the efficiency of the 
plug -in coil with the convenience of the coil 
switch. Efficient because plug -in coils are 
actually used. Convenient because the twist 
of a knob on the panel instantly selects any 
one of five coil ranges from 540 KC to 
30 MC. And its precision and its quality 
match its advanced design, for the NC -100 
was designed to be a superlative receiver in 
every way. 

PLUG -IN COIL EFFICIENCY 
All of the important advantages of the 

plug -in coil are found in the Movable -Coil 
Tuning Unit. Leads are short. Calibration 
is permanent. Idle coils are moved completely 
out of the way in thoroughly shielded com- 
partments. There are no dead spots in the 
NC -100 Receiver. 

The Movable -Coil Tuning Unit is not like 
anything you have ever seen in a receiver 
before; but only a unique design could make 
possible such results with knob -controlled 
range changing. Every part from low -loss 
R -39 coil forms to air dielectric trimming 
condensers is designed for high circuit ef- 
ficiency. Every tube -and there are twelve 
of them -contributes its full share to the 
high overall performance. 

The circuit of the NC -100 is the outcome 
of over twenty years experience. One stage 

41 
of RF, first detector, and high frequency 
oscillator, all with separate tubes, are used 
on all ranges. The two IF stages have air 
dielectric tuning condensers. A bias -type 
power detector is transformer -coupled to the 
push -pull output tubes. Ten watts of clear, 
undistorted output are available. A separate 
tube provides amplified and delayed AVC 
action. The C \V oscillator has a front -of- 
panel tuning control for adjusting the pitch 
of the beat note. A 6E5 tube acts as an in- 
dicator both when tuning and when using 
the RF Gain Control for signal strength 
measurements. 

OPERATING CONVENIENCE 
Every care has been lavished upon the 

NC -100 to make it easy to operate even un- 
der the most adverse conditions. Even the 
phone jack has received its share of atten- 
tion. for it has been carefully placed so that 
the phone cord will not get in the operator's 
way! 

But of far more importance to the dyed - 
in- the -wool fan is the completeness of the 
controls. Separate Audio and RF Gain Con- 
trols, Tone Control. and Crystal Filter Con- 
trols for Phasing and Selectivity are all 
brought out to the front panel, as is also the 
tuning adjustment for the (AV oscillator. 
Switches are even provided for cutting 
II-voltage during transmission, and for dis- 
connecting the AVC. But most important of 
all are the precision coil shifting and the 
Micrometer Dial, which combine to make 
tuning a pleasure and logging a science. 

NATIONAL COMPANY, INC., Malden, Mass., U.S.A. 

STUDY THIS PICTURE! 
Here are the ess,ntial parts of the .Mov- 

able -Coil Tuning Unit, removed from the 
main chassis so that the photograph will 
show them clearly. Notice the heavy cast 
aluminum coil shield below the condenser 
and tubes. Inside this shield are the fifteen 
high -gain coils, each in its own individual 
shielded compartment, each insulated with 
low -loss R -39 insulation, and each padded 
with air dielectric condensers. The twist of 
a knob on the front panel slides this cast 
aluminum shield smoothly along its track, 
bringing the desired set of coils close to the 
condenser and tubes, and moving unused 
coils completely out of the way. A positive 
detent locks the coils into exact position 
after each shift. Rugged, silver -plated, side - 
wipe contacts make dependable low resistance 
circuit connections. 

Notice the precision geared condenser. 
Backlash is permanently absent from its 
smooth 20 to 1 ratio, preloaded drive. The 
Micrometer Dial is direct reading to one 
part in five hundred, with divisions spread 
out over an effective scale length of twelve 
feet. Notice the rigid frame, insulated with 
moulded Bakelite to prevent noise from cir- 
culatory currents. Notice the four point 
stator insulation of low -loss Isolantite, and 
the individually insulated rotors. 

These are but a few of the features that 
make the ìlovable -Coil Tuning Unit so out - 
standing. Study the illustration carefully. It 
reveals a layout that takes full advantage of 
the compactness of metal tubes, a precision 
that makes logging accurate. and an efficiency 
that makes performance superlative. 

NO COUPON NEEDED! 
A copy of our free descriptive folder describing 

the NC-100 Receiver is yours for the asking. Just 
send us a postcard, saying that you are a Short 
Wave Craft reader and want a copy of the NC -100 
folder. Be sure to write your address plainly! 
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adio Expert 

J. E. SMITH, President, National Radio Institute 
The tiran who has directed the home study training of more 
mur for the Radio Industry than any other man In America. 

Set Servicing 
Sparc time set s 

pays many $5, $10, $15 
week extra while 
riling. Full time serv- 

pays as much as 

t. $50, $75 a week. 

Broadcasting 
Stations 

Employ manag. . en- 
gineers, operators, in- 
stallation and mainte - 
nance men for fascinat- 
ing jobs and pay up to 

$5,000 a year. 

Loud Speaker 
Systems 

Building, installing, serv- 
icing and operating pub- 
lic address systems is 
another growing field for 
men well trained in 

Radio. 

HERE'S PROOF 
THAT MY TRAINING PAYS 

$80 Monthly in Spare Time 

"I work on Radio part time, still holding my 
regular loh. Sl pre enrolling live years ago, I 
have averaged around $50 every month." JOHN 
It. MORISSETTE, 773 Silver Street, Man- 
chester. N. H. 

kw 
Makes $50 to $60 a Week 

"1 am making between $50 and $t-0 a week after 
all expenses are paid, and I am getting all the 
Radio work I can take care of. thanks to N.11.1." 
H. W. SP'ANGLER, 308 Walnut St., Knoxville. 

Tenn. 

I will train you at home for many Good 

Spare Time and Full Time Radio Jobs 
Do you want to make more money? Radio 
offers you Many opportunities for well -pay- 
ing spare time and full time jobs. And you 
don't have to give up your present job or 
leave home and spend a lot of money to be- 
come rt Radio Expert. 

Many Radio Experts Make 
$30, $50, $75 a Week 

Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays as much as $ 200 to $500 a 
year -full time jobs with Radio jobbers, 
manufacturers and dealers as pitch as $30, 
$50, $75 a week. Many Radio Experts 
operate their own full time or part time 
Radio sales and service businesses. Radio 
manufacturers and jobbers employ testers, 
inspectors, foremen, engineers, servicemen, 
paying up to $6.000 a year- Radio operators 
on ships get good pay and see the world be- 
sides. Automobile, police, aviation, com- 
mercial Radio, and loud speaker systems 
are newer fields offering good opportunities 
now and for the future. Television prom- 
ises to open many good jobs soon. Men I 
have trained are holding good jobs in these 
branches of Radio. Read their statements. 
Mail the coupon. 

There's a Real Future in Radio 
for Well- Trained Men 

Radio already gives jobs to more than 30(1,000 
people. In 1935 over $300,000,000 worth of sets, 
tubes and parts were sold -an increase of 20% 
over 1934! Over 1,100.000 auto Radios wert 
sold in 1935, 25% more than in 1934! 2' 
000,000 homes are today equipped with Radian.. 
and every year millions of these sets go out wt 
date and are replaced with newer models. 11111 

lions more need servicing, new tubes, repair-. 
etc. Broadcasting stations pay their employees 
(exclusive of artists) more than $23,000,000 
a year! And Radio is a new industry, still 
growing fast! .\ few hundred $30, $50, 
$75a -week ji!. a grown to thousands in 
less than 20 r . 

Many Make S5, 510, S15, 
a Week Extra in Spare Time 

While Learning 
Practically every neighb6rhood needs a good 
spare time serviceman. The day you enroll 

Operates Mlle Address System 
"I have a position with the Los Angeles Civil 
Service operating the Public Address System in 
tige City Hall Council. My salary is $153 a 
month." It. IL Rood, IL 136, City hall. Los 
Angeles. Calif. 

Lesson on Radio Servicing Tips -FREE 
inflor iatiion 

that 
t 
my 

isTraining oi 
gives 

tini,l --tlu t' it oS j 
Lisi 

what 
t t ° yoru need ton tier Radio. My 

mlple lesson text. "Radio Re- 
sr Troubles-Their Cnn..e 
td nIMnred 

niel t Ramiro r r t ntl,ir 
in A.C.. D.C.. battery. ,vr- 
sal. ado, T. It. I.. n, r - 
heterod a heterodyne. i1 -wave, and other 
tylxs of .sils. And a 

r 
m.. ref - 

sy,tem gives you the 
rprobable ram wt- and a nun* 
iyo a eialytra le 

and 
...coon NAME _. .1 11: ' 

is devoted to receiver check- 
up, alignment, halaneing. neu- tralizing and tesong. Get tin. ADDRESS ru t 1 
less,° "EC' xo obligation. `- =_ Ma lm m m m m = == I IM WM M W M = H IM as M Just mail coupon. 

If you do not want to cut this cover -simply write us on a post card 

I start sending you Extra Money Job Sheets. 
They show you how to do Radio repair jobs 
that you can cash in on quickly! Throughout 
your training I send you plans that made good 
spare time money -$200 to $500 a year -for 
h (reds of fellows. \ly Training is famous as 
"the that pays frur itself.,, 

I Give You Practical Experience 
ir1y ('worst- is rod all book training. I :end 
you special Radio equipment and show you how 
to conduct experiments and build circuits which 
illustrate important principles used in modern 
Radio receiasern, broadcast stations and loud 
speaker installations. I show you how to build 
testing apparatus for use in spare time work 
from this equipment. This 50 -50 method of 
training makes learning at home interesting, 
fascinating, practical. 

You Get a Money -Back Agreement 
I am so sure that I can train your successfully 
that I agree in writing to refund every penny 
you pay me if you are not satisfied with my 
Lessons and Instruction Service when you finish. 
I'll send you a copy of this agreement with my 
Free Book. 

Find Out What Radio Offers You 
Act Today. Mail the coupon now for "Rich 
Rewards in Radio." It's free to any fellow over 
16 years old. It describes Radio's spare time 
and full time opportunities and those coming in 
Television; tells about my training in Radio and 
Television; shows you actual letters from men 
I have trained. telling what they are doing and 
ear Find mt what Radio offers YOU! 
MAIL THE ('O I'l'l t\ in are envelope, or paste 
on a postcard -NI i \\ ' 

J. E. SMITH, Pres., National Radio Institute 
Dept. 6N B3 

Washington, 
D. C. 

This Coupon is Good For . . 

One FREE Copy of My Book 
J. E. SMITH, President, National Radio Institute, Dept. 6NB3, Washington. D. C. 

[Without obligating me. send year service manual "Radio Receiver Troubles -Their Cause and Itemrd>" 
and free honk about spare time and full time Radio opportunities and how 1 can train for them at hone In 
My spare lime. I am particularly interested in the branch of Radio cheiked below. 
D Radio Service Business of My Own D Loud Speaker Systems. Installation and Service 
P Share Time Radio Service work D Auto Radio Installation and Service n Retail Sales of Radio Sets and Equipment il Television Station Operator 
D Servire Expert for Retail Stores n Designing and Constructing Testing Equipment 
Fr, Rroadeasti ng Station Operator 171 Service Expert with Radio Factory 
D viation Radio Operator f- Commercial Radio Statlnn Operator 
D Ship Radio Operator D All-around Servicing Expert 
(If you have not decided Ishii h branch you prefer -mail coupon now. for information to help you .decide.) 
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