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RCA ALL 
THE WAY 

ReZt Pabto jctu5 
RCA Manufacturing Company, Inc. Camden, New Jersoy 

A Service of the Radio Corporation of America 

EVERYTHING IN 

RADIO- MICROPHONE 

TO LOUDSPEAKER 

To the consumer, RCA means high quality performance at low cost...To the radio man, RCA means easier selling, higher profits 

GET NEW CATALOG FREE! 
It's a 32 page Illustrated Booklet on 

RCA Test Equipment, Accessories, Parts 

Here it is -hot off the press ! 
A valuable, 32 -page illus- 
tratedcatalogtellingabout 
RCA's complete line of test 
equipment, accessories and 
parts. W ill prove extremely 
useful to you in service 
work. Ask your RCA parts 
distributor how you can get 

yours absolutely free -but ask him today, 
before the rush for this fine booklet ex- 
hausts his supply! 

You Can Make Extra 
Profits With This New 

RCA Extension Speaker 
There are lots of people who would like 
to have an extra loudspeaker for use in 
their playroom, den, porch or garden. And 
this new RCA extension speaker is ideal! 

Not only is it light and portable -but it pro- 
vides excellent tone. In a beautifully carved 
cabinet it will enhance the appearance of 
any room. And it costs only $9.50 list. 

Take it with you on service calls. Demon- 
strate its great usefulness to your cus- 
tomers. It will prove a fine aid to extra 
profits. Comes complete with 6 -inch P.M. 
speaker, universal matching transformer 
and switch. 

New Radio Program 
Provides Free Radio 

Instruction...Free Prizes 
RCA, in cooperation with your local RCA 
tube or parts distributor, is sponsoring a 
new, weekly radio broadcast on 50 stations 
from coast to coast, solely for the benefit 
of radio service men.This fine new program 

teaches radio technicalities. Keeps you 
up- to- the -minute on latest radio develop- 
ments. Shows the way to more service 
jobs. Tells how to make sales. 

Not only does this program teach -but 
it offers a chance to win valuable prizes 
as well. Your local RCA parts distributor 
will give you full details on request. Ask 
him today. Tune in for the next broadcast. 

The RCA Radiotron Spring 
"Check -Up" Plan Gives Old 
Radios New Life ... And 
Means More Service Jobs! 
The RCA Radiotron Spring "Check -Up" 
Plan consisting of a 10 -point radio check -up 
service costing $1.50 exclusive of parts, is 
of interest to 73% of the homes in your 
community, for that many have a radio. 

Check -ups are part of American life. 
People are used to automobile and dental 
check -ups. Hence they can see the wisdom 
of a radio check -up. And the RCA Check - 
Up means giving weak, worn-out radios 
new life and vigor - restoring to them 
"new set" tone and performance! 

Service men will find, as others have, 
that the check -up promotes sales of ser- 
vice and parts, new sets and other appli- 
ances that they stock. Moreover, they visit 
sick radios on the basis of "service" -not 
"sales ". And that's avaluable point in their 
favor. In addition, they get paid for the 
service they render and, at the same time, 
are afforded an opportunity to help their 
customers select other merchandise they 
may need. 

Service Men Get Selling Help from RCA 

In order to help you sell this service RCA 
Radiotron is running full column adver- 
tisements in The Saturday Evening Post 
and Collier's every other week . .. news- 
paper ads in over 100 cities... and features 
the check -up with commercials on a full 
hour radio program every Sunday. And in 
all cases YOU are mentioned as the man 
for the consumer to call in! Besides this, 
Radiotron also offers you several mailing 
pieces for your own use- mailing pieces 
that will produce results. Get some. Use 
them. Back up this Plan. It will pay you 
well! Also ask your jobber for details of 
the new auto radio check -up. 

Facts Prove RCA All The 
Way Means Better Radio 

Radio holds many thrills in store for lis- 
teners every day. But there's no radio 
thrill that compares with the thrill of 
owning a set that gives you the benefits of 
RCA All The Way reception. And only 
with an RCA Victor radio can you get 
this reception! 

Here are five facts offering strong proof 
that RCA All The Way means better 
radio. Read them. Then have your nearest 
RCA Victor dealer give you an actual 
demonstration of radio that's RCA All The 
Way - from the microphone in the studio 
to the receiving set in your home. 
1 Through the National Broadcasting 
Company, one of the RCA family, RCA 
creates and broadcasts the majority of 
network programs. 
2 The actual broadcasting of many pro- 
grams is done with RCA equipment. More 
than half the broadcast power on the air 
is RCA installed. 
3 From practical experience in radio com- 
munication with 47 foreign countries and 
ships on all seas, RCA knows how to build 
superb short wave broadcasting and re- 
ceiving equipment. 
4 RCA is the only company that does 
everything in radio -from original re- 
search to broadcasting. 
5 RCA is the only company that makes 
everything in radio - from microphone to 
receiving sets. 

RCA Victor 1937 
radios (Model 6K -1 
shown here, $52.95) 
range in price from 
$20.00 up. Includ- 
ing such outstand- 
ing RCA Victor 
features as Magic 
Brain, Magic Eye, 
MagicVoice, Metal 
Tubes and many 
others, they are 
today, more than 
ever, radio'sgreat- 
est values! 

New Tube Manual! 
The RC -13 Manual on RCA Radio Tubes 
gives service men complete information 
on all receiving tube types including 
Metal and G -Series tubes. Get your 
copy from your RCA tube distributor. 
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GOT A JOB 
"It di,n't take,ne,a, °,d A RAISE 
jib aRer finishin 6 to get a Also the trainin . 

g Sour coarse. 
has belpedn m'e 

o f received 
tai 

Kennc!/t pro a raise a Larson, Alabama 

'I would like ing with an electrical contractor as, 
been r of all electrical devices ... 1 want to ' credit to Con a repair man 

to dit o' 
Coyne Training that I have been 

all G Job of this kind."- .Dould been able Dom/NS/tears. Pa. 1s' 

THOUSANDS are MAKIN 
$30-$40-$50 a WEEK 

JnELECTRICITY 
LEARN BY DOING - , 

12 WEEKS TRAINING IN BIG COY E SHOPS 
GIVES YOU YOUR START IN THIS GIGA TIC FIELD 
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It's Easy to Train at Coyne for your start in Electricity. Break 
out of the Low -pay, untrained class. If you are interested in 
bettering your position in life, send in the coupon for informa- 
tion on CON-NE Practical Training in Electricity. 
Thousands of Trained Electrical Men are making good money 
in the many branches of Electricity. Industry everywhere is 
being modernized with new electrical equipment ... will use 
more electricity. Many Power Plant Operators now make up 
to $50 per week. Electrical Maintenance Men are paid $150 a 
wont It and up. Refrigeration and Air Conditioning Service Men earn $30 -$40 
-SSO a week. Armature Winders make S40 a week and more. Aviation and 
Auto Ignition Men also make good money at steady jobs. Many others operate 
their own business. These are only a few of the opportunities in Electricity. 

Train on FULL SIZE Equipment 
NOT by Correspondence-NOT by Text Books 
COYNE Shop Training is NOT by correspondence or Home Study. 
You come right to the big COYNE Shops in Chicago to get this 
practical Training. You work on real equipment -such as genera- 
tors, real dynamos, you wind armatures. work on diesel engines. 
airplane motors, and do many other practical Electrical jobs. Here 
is one of the greatest working outlays of its kind in America. No 
embarrassing reciting. No dry text books. You don't need high 
school education or previous experience. It is this real job 
Training that enables COYNE to train you for a better pay job. 

AIR CONDITIONING, DIESEL and 
ELECTRIC REFRIGERATION included 

Spreading over the nation is a vast network, these fast developing 
branches of ELECTRICITY are employing more men and paying 
more in salaries every year. 
Homes. offices.factories. trains, 
autos. airplanes are being air - 
conditioned. Autos may soon 
be diesel-powered. This valuable in- 
strua tien tncl uded without extra, ost. 
Clip and send Coupon -NOW! 

YOU TRAIN HERE 
Many thousands 
of dollars worth 
of real prac- 
tical equipment 
and machinery 
is installed in 
our fireproof 
modem school. 

Send for EASY PAYMENT PLAN 
-New Low Cost Board and Room Plan 
My friend. don't waste the golden years of your life saying. 
"I can't afford Specialized Training!" Of course you can! Get 
my catalog -see for yourself how we help graduates year after 
year. I have a special new low cost Board and Room Plan 
whereby students take care of their living expenses while at 
COYNE. Don't let lack of money hold you back. be sure to send the 
Coupon for information on how to get training first, then 
pay tuition in 18 easy Monthly Payments, starting S months after 
you hi öin school. 

PART TIME EMPLOYMENT 
If you need part time work to help pay living expenses while 
here, we'll help you. We help hundreds of students through 
this special department and may be able to help you. 

JOB AFTER GRADUATION SERVICE 
We keep in touch with many large firms in many branches of 
ELECTRICITY. ready at all times to supply their needs for 
trained men. After you graduate you get Lifetime job assis- 
tance through our Free Employment Department. As a 
COYNE graduate you get free business service and technical 
consultation to help you as you advance in your job; also, the 
privilege of review at any time without additional tuition 
charge. 

Employers PRAISE These COYNE Graduates 

GET FULL FACTS 
You'll see everything in the 
Rig FREE COYNE Hook . 

facts...opportunities ... jobs... 
alaries...actual photos of hun- 

dreds of ambitious fellows pre - 

raring for better_jobs. You'II 
see proof that COYNE training 
+ours This 

obi. 
is 

ligation. So 
act at once. 
J nst 'I 

-Mr. Lingerfelts services 
very satisfactory. His prac- 
tical shop training at COYNE 
has certainly helped increase 
11.s efficiency." 

"John Lindquist was given 
an increase in salary due to 
the high quality of his work." 

(Names of companies on 
request). We have' scores of 
such letters. Get complete 
story. You owe it to yourself. 
Clip and send Coupon - 
NOW! 

Many shop 
views like 
this shown 

in my 
catalog 

ICOYN E ELECTRICAL SCH 00 L: S 
Ace 

500 S. Paulina Street Dept. A7 -83 Chicago, Illinois 

MAIL THIS NOW 
Iva MONEY MAKING DETAILS 

H. C. LEWIS. President, 
COYNE ELECTRICAL SCHOOL. 
500 S. Paulina St.. Dept. A7 -88, Chicago. III. 

Id Without obligating me. send full details and your Big FREE Illustrated Catalog. 

Please mention SHORT WAVE & TELEVISION 

Town State 
Mail in Envelope or paste on Postcard 

when writing advertiser's 
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Certified Circuits 
SHORT WAVE & TELEVISION 
goes to a large expense in verify- 

ing new circuits. When you see this 
seal it is your guarantee that such 
sets have been tested in our labora- 
tories, as well as privately, in differ- 

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

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

SHORT WAVE & TELEVISION is the only 
magazine that certifies circuits and sets. 
oottw000towtootrwowitswNevatewwoos 

OUR COVER 
Aviation radio has received a great deal of attention in 
the public press recently. It is very important in all cases 

that radio contact be maintained constantly between ground 
stations and planes; also that contact be maintained be- 
tween dispatchers. The newest directive loop antenna, 
with a range of hundreds of miles for phone or code, is il- 
lustrated on our front cover this month, and described in 
detail on page 70. 
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Ittl)11 ) f 
Radio -Then and Now 

By John L. Reinartz 
Consultant on Tube Application for Radio Amateurs, RCA Radiotron Division 

WHEN Marconi electrified the world with his splendid 
achievement of bringing the Old and the New World to- 

gether by wireless in 1901, there were born what we know 
today as amateurs (Hams) who were to follow in his foot- 
steps and outdo even Marconi's feat. By 1908 these ama- 
teurs had multiplied to the extent that business houses found 
it profitable to manufacture and sell parts to these amateurs. 
Many o/d- tiniers will remember the E. I. Co. catalog as 
well as the one supplied by Mesco. A perusal of these old - 
time catalogs will bring a smile to any present -day amateur, 
but back in the old days they represented the "store- house" 
from which the amateur could obtain the latest and most 
authoritative information on just what radio was. Inci- 
dentally, he spent all his hard -earned money for such ap- 
paratus as he could afford to buy. Who 
does not remember the f/z inch spark 
coil secondary for two dollars, the core 
and primary to be made up by the pur- 
chaser? I still have such a coil, pur- 
chased from the E. I. Co. Then later, 
Brandes earphones replaced the coherer 
and decoherer. Detectors ranged all the 
way from the pyrite and galena crystals 
to electrolytics and the audion. Spark 
transmitters were the rule and the 
amount of power used was determined 
only by the capacity of the pocket -book, 
wavelengths were just as elastic until 
the law of 1912 limited amateurs to a 
wavelength of 200 meters and a power 
of 1000 watts. Then there came a peri- 
od of status quo lasting up to the time 
of our entry into the World War. Be- 
fore this time there had been few occa- 
sions when the amateur could point to 
public service. However when war was 
declared, a call for radio operators met 
with an enthusiastic response and the 
amateurs' service to their country in 
time of need is one of the "high spots" 
in the history of amateur radio. 

When the rights of the amateur were 
restored to them after the war in 1919, 
the technical progress of radio had ad- 
vanced in great strides and the vacuum 
tube had come into its own. Spark 
transmitters gradually went the way 
of all obsolete material and tube trans- 
mission became the rule. A few ama- 
teurs had been experimenting with 
radiophone and they brought about a 
new phase of radio. Several broad- 
casting stations started to transmit music and entertain- 
ment and the amateurs began to invite their friends in to 
hear this broadcasting. A great craze for receiving equip- 
ment developed and nearly all amateurs started to build 
receivers for the broadcast listener. It became a scramble 
of circuits until finally they settled down to two basic types, 

the radio- frequency amplifier type and the superheterodyne 
type. Many amateurs were drawn into commercial chan- 
nels and are today some of the leaders in that field. For a 
while the amateur got away from his hobby but came back 
to it with a vengeance when in 1923 he started to investi- 
gate the then unused shorter wavelengths below 200 meters. 
He found that greater distances were possible in spite of 
the earlier prediction of physicists that 200 meters was 
the lower limit of effective radio transmissions. First the 
amateur went below 100 meters and found it a wonderful 
territory for greater distances than he had ever before cov- 
ered, then on down until his dream of contacting the anti- 
podes was fulfilled. First he spanned the Atlantic, then the 
American continent; finally the greatest distance possible, 

from one antipode to the other. Ama- 
teur interest soared and commercial in- 
terest followed. What had been unused 
territory before became a broth' con- 
tested section of the radio spectrum. 
The amateur had to give way and be 
content with short sections in what had 
been before an unlimited range. Com- 
mercial companies started to scrap their 
high -power long -wave stations and be- 
gan to build high -frequency (short- 
wave) stations of comparatively low 
power, capable of more effective corn - 
munication than were the old long -ware 
stations. Today, commercial communi- 
cation is effected in greater part on 
those short waves which were demon- 
strated by the amateurs to be surpris- 
ingly useful. 

Again there was a lull in amateur 
activity until he began to take stock of 
those frequencies still left to him and 
he decided that perhaps the frequencies 
above those used by the commercial 
companies might still be good for some- 
thing. Therefore the amateur started 
to look into the 5 and 10 meter bands, 
including 21,4 meters for good measure. 
He found ten meters capable of round - 
the -world contacts and 5 meters splen- 
did for short distance work because of 
the unbelievably small power require- 
ments. Equipment for transmission re- 
quired but a single receiving type tube 
to effect contact with a receiver using 
but one tube. While usual contacts 
were along line -of- sight distances, oc- 
casional contacts were made over great- 

er distances, lending that enchantment necessary to keep 
the amateur interested. Again commercial companies fol- 
lowed suit and we now have short -wave police radio and 
pick -up stations used for contacts with studios of the large 
broadcasting companies. Even now, work is going for- 
ward on 3 meters and 6 meters (Continued on page 95) 

John L. Reinartz. one of the best known radin 
amateurs in the world. The receiving circuit 
bearing his name has been used by thousands 
of amateurs and was the first satisfactory 
C -W receiver. In 1923 the first two -way ama- 
teur contact across the Atlantic was estab- 
lished when Schnell. IMO, and John Reinartz. 
IXAM. held a QSO for several hours with 
SAB. Deloy. in France. The wavelength was 
about 110 meters. He is at present engaged 
as a consultant on radio amateur tube appli- 

cations. 

Sixth of a Series of "Guest" Editorials 

SHORT WAVE & TELEVISION IS PUBLISHED ON THE 1st OF EVERY MONTH 
This is the June, 1937 Issue -Vol. VIII, No. 2. The Next Issue Comes Out June 1 

SHORT WAVE & TELEVISION, Published monthly at Mount Morris, Ill. 
EDITORIAL and EXECUTIVE Offices, 99 Hudson St., New York City 
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Short Wave Snapshots 

n 
M r 

:.'!t 
m 

I..r.rr}a" 
Dr. Lee de Forest has turned his lifetime 
of experience to the building of radii, 
therapy instruments. Ile has designed 
a machine known as the "Dynatherm." 
which, by means of short waves, induces 
artificial fever. helpful in curing various 
ailments. Dr. de Forest is shown in his 

Los Angeles laboratory. 

Latest Advances in SAX' Diathermy ... Airplane Bombing . 

Television ... Ultra Short Waves ... Portable Army sets. 

Radio signal substitute for 
rial bombs -the odd kook' ig 

device at the right is used by 
l'nrle Sam's aerial bombing 
experts for target practice. 
The position of the plane, 
s, hen it sends a short -wase 
signal instead of dropping a 
bomb, is recorded be the large 
ramera obscure. This system 
oves the cost of bombs, and 

I,.ryes 
the same purpose. Wave - 

ngths between 42 and 96 
meters are used. 

Right -The Baird T5 Television receiver is said to be the best European net and operates an A.C. 
are fed into the' receiver through 

and 
a loiwi 

signals 

pe 
feeder cable. Vision channel band -width 2mega. cycles: Control knobs -- center one is for tuningI the other 5 for adjustment of image sharpness. for varyi ng the contrast, for controlling the screen light intensity, also sound and vision controls to adjust the overall gai of the set. 

4F 

Above- One -half meter transmitter. An 
ultra short -wave transmitter recently built 
by one of the engineers of the Bell Telephone 
Laboratories. It utilizes the new 316A high- 
frequency tube. 400 volts D.C. is applied 
to the plate. At 600 mt. the power output 
is 4 watts. The limit of esci lotion for this 
tube is 750 mc. 

Pancake Television Antenna used in 
Merlin. Photo below shows the top of Berlin's television lower 453 feet in heights with an image antenna of un- 
usual design. The antenna was designed for a wavelength of 6.7 meters. and it 
is claimed that the great range of the 
Berlin television station is due to this 

odd -looking radiator. 

"Farthest North" ra- 
dio amateur -George 
Rayburn of Wiseman, 
Alaska. seen at the 
controls of his home - ¡¡L made transmitting 
and receiving sets. 

? 
Located 100 miles north of the Arctic Circle, he provides the link 
between Wiseman's isolated handful of prospectors and Eskimo families and the outside world. The village of Wiseman is road - le.s and train -less, relying on river travel, airplane and dog - 
team for transportation. Besides being radio operator, young Ray- 

burn is school teacher, doctor and dentist. 

Above -a radio set on "mule -hack." ' -- 
A British signaller using a "port- 
able' which can be used while the ' - 
mule is moving. This picture shows 
a scene on India's Northwest fron- 
tier, during operations in the Bhai- 
snra Valley against hostile tribesmen 
who opposed the British Govern- 
ment's efforts to secure the safety 
of a kidnapped Hindu girl. The op- 
erations were successfully conducted. 
but sniping of troops continued as 

a matter of routine. 
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TO reduce radio traffic congestion 
by eliminating numerous relay sta- 

tions along their 3000 -mile coast -to- 
coast route, American Airlines recently 
installed at their Glendale, California, 
terminal a directional transmitting an- 
tenna, capable of spanning the conti- 
nent with code and having a 500 -mile 
range for voice communication. 

Trained on a point midway between 
Fort Worth, Texas, and New York, the 
new 20 ft. loop antenna directs its 
maximum radiation substantially along 
the air line's route, providing greater 
range for the given power and avoiding 
interference with communications else- 
where. 800 watts are available for 
code messages, and better than 400 
watts for voice communication with 
aircraft in flight. 

A novel feature of the installation 
is the coaxial feeder line from the 
transmitter to the antenna. The wire 
is centrally supported by isolantite 
beads within a copper duct, from which 
the air was exhausted and replaced by 
nitrogen gas under pressure. This pro- 
vides an excellent insulation, since the 
nitrogen gas, unlike air, is not affected 
electrically by variations in temper- 
ature and moisture content. 

An unusual method of keying and 
press -to -talk control is used. A fixed 
oscillator generates a 4100 -cycle signal, 
which activates tubes in the transmitter 
control unit. These tubes control a 
relay which turns on the high voltage 
when the 'phone channels Ere used; 
or allows the application of screen 
voltage to the doubler and intermediate 
stages when keying. Many relays are 
eliminated in this manner, and fac- 
simile speeds are possible with this 
feature. A 400 -cycle filter is used with 

New Loop Aerial 

Ensures Contact 
With Planes 

By Henry W. Roberts 

The newest sensation in aviation radio -a dir.ctive loop -antenna, which 
makes it possible to concentrate a wave so as to reach an airplane or land 
station at practically any distance. Mr. Roberts is an expert on radio di- 

rection finders, besides being an airplane pilot. 

a sharp cut -out be :ow 400 
cycles, to prevent modula- 
tion of the station carrier 
on this audio frequency. 
The frequency range cov- 
ers ten values, running 
from 3,000 kc. to 9,000 kc. 
(33 to 100 meters). 

The frequency chang- 

New "Directive Loon" aerial 
recently built at Glendale, 
Calif., by American Airlines. 
It will enable the dispatcher 
to "contact" land stations 
or airplanes at great dis- 
tances, if necessary. Photo 
eourtesy American Airlines. 

ing is rapidly accomplished by means 
of a remotely controlled motor- driven 
multiple -switching unit. This unit, 
controlled by a telephone -dial system, 

drives a single insulated shaft mounted 
vertically in the center of the transmit- 
ter, and tunable air -dielectric condens- 
ers replace the conventional fixed units 
in the higher power stages. Frequencies 
may be varied, with all voltages ap- 
plied, without damaging the equipment. 
-H.IV.R. 
Reinartz Beam Antenna Also Useful 

for Amateurs 
This novel beam antenna, which is 

being used by the American Airlines 
for communication with ground sta- 
tions along their air routes and also for 
contacting planes whenever desired, is 
the invention of John L. Reinartz, our 
"Guest" editorial writer this month. 

The antenna as shown on our front 
cover illustration and in the accompany- 
ing photos is rigidly mounted on poles, 
but for amateur requirements this con- 
centrated design of aerial, which really 
comprises two half -wave antennas rolled 
into a more (Continued on. page 95) 
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A general idea of the method of using the Reinartz directive loop aerial for trans- mitting is given above. Also how it may he placed on a,iotating platform to direct the beam to any desired point. Different feedeç systems are shown. 
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Fin. 2 -The small model Emyradio tele- 
Tision receiver (without sound reception). 

Fig. 3 -The interior of the Emyradio tele- 
vision receiver -small model. 

L.F DETECTOR THRER 
FIELD 

AMPLIFIER A.F 
AMPLIFIER FILTER 

(THYRATRON TYRATRON 

FREQUENCY 
CHANGER 

MODULATION. 
(SIGNAL 
INTENSITY) 1 

VERTICA L _ NOR ZONTAL SWEEP SWEEP 

OSCILLOGRAPH 
CATHODE RAY 

TUBE 

Fig. 1- Breakdown (block diagram) of the 
Emyradio television receiver. 

THE receivers constructed by M. R. 
Barthelemy, one of the pioneers of 

television in France, permit in some 
cases the reception of images and in 
other cases the reception of both images 
and their accompanying sounds for 
transmissions of the French system. 
The receiver proper is a simple 

superheterodyne using an octode tube 

for the frequency changer, special high - 
frequency pentodes for the intermedi- 

te frequency amplifier, a double -diode 
t iode for detection and a pentode of 
th \e power type for audio -frequency 
an rplification- The band covered ex- 

terds from 6 to 9 meters, and the band 
,ssed by the I.F. amplifier is ap- 

p: roximately 1,000 kilocycles. (Fig. 1). 
e coils are space -wound and sup - 

poorted on forms of very high insulating 
quality; Lhe coupling between the de- 

tector and the A.F. amplifier is of the 
resistance- caá!al is about 3% inches The tuning - graduated in arbi- in diameter and to 

graduated 
Also on teary divisions o 

e sensitivity con - 
0 

the front panel are intensity of the trol, the control of the 
escence, the fre- 

cathode ray tube lumi? sweep circuits 
quency control of thé. 

itv and the power -supply s 
Lens Magnifies luge 

The cathode -ray oscillograph tube 
has a diameter of 3% inche'R and pro- 

duces a greenish tinted image. The 

Practical Cathode -Ray 
TELEVISION 

In France 
By P. Hémardinquer 

With the recent announcement that a new French television transmitter rated at 
30,000 watts, will shortly go on the air -interest in French television receivers has 

greatly increased. The present article describes the latest cathode -ray television 
receivers of the type used in France. 

sensitive surface of the tube is magni- 
fied to a size of 7 inches by means of 
a simple couver lens placed in front of 
the tube in the simplified model. 

The oscillograph tube functions with 
a filament voltage of 4 V. and a current 
of 1.5 amperes. The voltage applied 
to the first anode is 800 to 1,400 V. and 
on the second it is 230 to 400 V. (Fig. 
1, 2 and 3.) 

The sensitivity of the electrostatic 
deflecting plates differs -for the first 
pair it is between .0164 and .0094 inch 
per volt, while for the second pair it is 
between .0176 and .01 inch per volt. 

The high voltage necessary for the 
power- supply is obtained from two rec- 
tifiers (Kenotrons) with a particularly 
fine filter circuit. The sweeps, hori- 
zontal and vertical, are controlled by 
two thyratron tubes. 

The synchronization is completely 
automatic both in frequency and in 
phase (line and field) and is obtained 
at intervals of a half- second, without 
intervention of the operator. In the 
system of M. Barthelemy synchroniza- 
tion is obtained by a single intense 
signal of short duration, which locks 
the thyratron in line and suppresses 
the signal corresponding to the end of 
the last line. The inventor has inserted 
devices which compensate for the lack 
of linearity of the simple sweep circuits 
used, which are caused by the differ- 
ence in the charging rate of a con- 
denser at the beginning and end of the 
charging curve. 

The Radio L.L. receiver is regulated 
especially for the reception of the 
transmissions of the French system. 
The actual receiver and the sweep 
equipment is enclosed in a small piece 
of furniture with a protruding part on 
top in which a lens is mounted which 
both corrects and enlarges the images. 

The receiver covers the wavelengths 
between 6 and 12 meters. It consists 
of a frequency changer using an octode 
tube, three stages of intermediate fre- 
quency amplification, a double diode 
detector, a tube for decoupling, two 
stages of audio amplification, and 
finally one tube for rectifying the high 
voltage of the "B" supply (Fig. 4). 

The band pass is of the order of 1,500 
kilocycles with a maximum attenuation 
of 6 db. and the audio frequency section 
carries frequencies of 25 to 1,000,000 
cycles with a maximum attenuation 
of 6 db. 

The synchronizing system consists of 
the usual thyratrons, but the thyra- 
trons are supplemented by two amplify- 
ing tubes feeding the horizontal plates, 
for correcting the non -linearity of the 
charge curve. The field or image 
thyratron is also followed by two 
amplifying tubes which feed the ver-. 
tical plates. 

By this method an absolutely linear 

sweep is obtained, which produces 
images clear right to the borders of the 
tube. The "B" power for the amplify- 
ing tubes is obtained from a full -wave 
rectifier tube, while the high voltage 
for the thyratron is obtained from a 
half -wave rectifier. 

The receiver (Continued on page 92) 

Fig. 6 -The amateur or home -made "Visio- 
dyne Baby" receiver designed by 

M. Chauviere. 
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Fig. 7- Circuit details of he Chauviere 
receiver, showing the current formation 

in the different stages. 
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New Surveying Instrument Has Many Uses 
(loop antenna) and an auxiliary antenna consisting of an 
aluminum rod, penetrating the loop antenna. In addition 
to the radio devices a diopter is installed into the loop an- 
tenna for optical survey. The new device which has been 
designed by the Telefunken Co., for use by the German 
Army is of great value for land surveying under most diffi- 
cult conditions. Batteries for operating it are all self -con- 
tained in the cabinet. 

The diagram shows the circuit applied in the new German 
short wave "Nahefeld- Peiler." 

The loop antenna (Rahmenantenne) consists of a single 
ring made of cast aluminum. The diameter of the ring is 
about 19 inches. We see further an auxiliary antenna 
(hilfs antenne) which operates with a differential con- 
denser in the tank circuit of the R.F. tube. This antenna ie 
used for side -determinations. A tube is applied as a local 
oscillator, followed by a single I.F. stage. A second detec- 
tor and the two A.F. stages are ( Continned on page 112) 

The photos above show the new short -wave surveying instru- 
ment used hy the German army. it is a thoroughly portable 

device and has a very high accuracy. 

THE photos show one of the new German "Nahefeld- 
Peiler" as used by the German Army, i.e., in the form 

of a portable station. The cast aluminum box atop the tripod 
contains a very sensitive 6-tube ultra- short wave receiver, 
which operates in connection with a cast aluminum ring 

Wiring diagram 
wave surveying 

of the receiver used on the new German short 
instrument. The wavelength range covered is 

15 to 100- meters. 

Short Waves + Balloons = Weather News 
Latest French system of determining meteorological conditions in the upper atmosphere 

ABOUT a half century ago, the learned 
meteorologist, Teisserenc de Bort, began 

the exploration of the air by means of sound 
balloons. This method, universally adopted 
since then by meteorological observatories, 
consists of throwing into the air a rubber hy- 
drogen- inflated sphere covered by a para- 
chute and equipped with a rattan basket car- 
rying the recording instruments, it reaches a 

The commander, R. Bureau, technical un- 
der- director of the National Meterological 
Dept., has developed the Radiosondage. 
That skillful technician put in a light basket 
a radio sending -unit, which, connected with 
recording instruments, permits him to re- 
ceive all the necessary data on the state of 
the atmosphere, and to transmit these to 
those interested in collecting these observa- 

tions. This method is now used 
in France, Germany, Russia and 
the United States. 

(Continued on page 112) 

Allot -Appearance of one of 
the new French radio weather 

balloons. 
Close -up of the short -wave transmitter carried in the balloon as it ascends 

to extremely high altitudes. A small battery operates the set. 

fixed altitude, according to its size. A bal- 
loon of 80 cm. (32 inches) in diameter 
reaches a ceiling of about 12,000 meters, 
while a balloon of 125 cm. (50 inches) in 

diameter can attain 18,000 meters. Hav- 
ing reached the greatest altitude their di- 
mensions will permit, these balloons gradu- 
ally descend, suspended by the parachutes. 

View of another type short -wave trans- 
mitter carried aloft by weather balloon. 
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Practical Antenna Hints 
Several novel ideas are herewith 

presented which the short -wave "Fan" 
and "Ham" will find of value. Vari- 
able doublets for tuning to the exact 
wavelength are discussed among other 
things. 

ANY one who has made much of a 
study of short waves knows that to 

receive a distant station with the maxi- 
mum strength of signal, that a doub- 
let aerial should be adjusted exactly to 
the frequency of the wave which is to 
be received. Quite some time ago an 
article in an English journal described 
a winch for hauling in the extra wire 
of an inverted "V" antenna, and while 
this idea has probably not been adopted 
in this country, due to the reason that 
this type of antenna is not so much in 
favor here as abroad, another applica- 
tion of the motor for winding up any 
unused wire is shown in Fig. 1. Here 
a motor winch reels in the two wires of 
a doublet so as to adjust the length 
of the arms to the desired frequency. 

Each arm of the doublet in practice 
is adjusted to one -quarter of the wave- 
length of the incoming signal or the 
two halves are made equivalent to the 
half wavelength. One of the simplest 
ways of applying the motor- driven 
winches to an adjustable wavelength 
doublet, is to use balance weights as 
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Doublet may he tuned to different (re 
quencies by motor- winih, which is shown 
in Fig. 1. A push -button control may 
easily he arranged. Fig. 2 shows "revolv- 
ing" doublet. 

By Henry Johnstone 

shown in Fig. 1. Either solid or 
stranded wire can be used and as the 
wire is reeled in, it may be wound on 
metal drums of either threaded or 
smooth contour. The motors and 
winches may be housed in small water- 
proof boxes or protected in some other 
way such as under the eave of a house, 
etc. 

One Motor Winds Up Both "Arms" of 
Doublet 

The ingenious experimenter will be 
able to easily work out any one of sev- 
eral electrical circuits for controlling 
the motors. One scheme would be to 
control the motors with a simple switch 
and arrange to check the lengths of the 
Arms of the antenna visually, by hav- 
ing fixed or stationary indicators rigged 
up either on the drums or at the very 
ends of the antenna, so that the posi- 
tions of the insulators as they were 
reeled in would indicate the wavelength 
for which the antenna was set, in any 
given case. However, the simplest and 
best arrangement of the winding 
scheme would be, of course, to use one 
motor for otherwise it would be almost 
impossible to keep the winding lengths 
even. The single motor may be geared 
to the two winches or drums through 
a bakelite rod or otherwise, the insu- 
lating rod being suggested for use espe- 
cially where a "V" type antenna is 
used. 

Still another idea for the electrical 
control would be to have several push- 
buttons mounted on a small panel near 
the receiver, so that by preadjustment 
and calibration, the winch motor would 
haul in just enough of the antenna 
wires for the pre -set wavelength. For 
instance, if the 30 -meter button was 
pressed, the motor -by pre- calibra- 
tion -would wind in just enough wire 
on both legs of the antenna to give the 
proper length of wire and would then 
stop. The cut -off may be arranged with 
a traveling nut or switch dog moving 
along a screw or threaded shaft at- 
tached to the motor -winch mechanism, 
the contacts at the various positions 
along which the switch dog moves be- 
ing made alive or dead by a relay con- 
trolled by the respective buttons on the 
control panel. 

A Revolving Doublet 
In Fig. 2 we find another interesting 

angle with regard to improving the effi- 
ciency of the short -wave doublet an- 
tenna. This principle has been used by 
quite a number of "Hams" especially 
on the ultra -high frequencies. The re- 
volving doublet is based on the principle 
that to receive a (listant station the 
arms of the doublet should be presented 
broad-side to the distant transmitter. 
In other words, the maximum activity 
of the receiving doublet is at right - 
angles to the axes of the wires com- 
posing its two legs or arms. The design 
of a revolving doublet can be worked 
out in one of several different ways, 
and while a rope or other means may 
be used to rotate the doublet, mounted 
on a piece of small timber or a board, 
the electrical (Continued on page 96) 
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Here's "hot" news for the "Veri" card collectors! A verification 
card from the BBC! We are indebted to Mr. L. E. Cavileer of 
Haddon Heights, N.J., for sending us this card and the "wel- 

come news" that Daventry now verifies! 

"HOW can I be sure to get a veri 
card from that foreign station?" - 

hundreds of short -wave "fans" ask this 
question each month. Before going into 
that question we have a piece of news 
that should be of interest to all "veri" 
collectors. Daventry now "Teri/jest Up 
above in the corner we have reprd- 

7 duced the card for GSC, one of the 
numerous frequencies used by Day - 
entry. 

To get back to our main topic, 
however, there are several important 
points to remember when sending ,t 
request to a short -wave broadcasting 
station for a verification of reception. 

First of all the letter must be 
clearly Written. The best and surest 
way is to type it. If a typewriter is 
not available, print the letter, unless 
you possess a very legible handwrit- 
ing. Stations receive hundreds of 
letters every day and it is too much 
to expect them to wade through a 
carelessly scrawled letter. Never 
write letters with a pencil! Always 
use pen and ink. Be especially care- 
ful with letters sent to stations in 
countries where English is not gen- 
erally used. Most stations- have peo- 
ple on their staff who can read Eng- 
lish, provided it is written clearly. 
The writer's name and address should 

'be clearly printed also. . 

The second point is to give suffi- 
cient data on what' program you 
heard, the enact time at which you 
heard it, and the exact or approxi- 
mate frequency the .station was oper- 
ating on (if the station didn't announce 
its operating frequency, estimate it). 
Many listeners write letters saying "I 
heard your station yesterday morning, 
¡:lease verify." Of course no station 
will verify a report of this type. It is 
not detailed enough! 

When writing also include informa- 
tion on how the station was received, 
whether loud or weak, fading or steady, 
distorted or clear and whether any other 
station was interfering with reception. 
If there was interference, mention the 
interfering station by name. Also men- 
tion whether the station is heard as well, 
or better than any other station located 
near to it. 

After all, the station iS doing you a 
favor by verifying your report, so it is 
only fair to give the station operators 
this information, as it is useful to them. 

Always inclose an INTERNATION- 
AL REPLY COUPON with your re- 
quest. These coupons can be purchased 
at virtually any post -office in the United 
States for 9 cents. The station can cash 

How To GET 
That "VERI "! 

By M. Harvey Gernsback 
Editor of Our "World Sbort- if"are Station List" 

So many requests have been made to the editors asking how to 
apply for verification cards to "foreign" short -wave stations, that 
we asked Mr. Gernsback to write this article. The instructions are 
clear and simple to follow, and if you have not already become 
a DX "Veri" collector, you undoubtedly will once you have seen 
some of the very attractive verification cards sent by "foreign" 

stations. 

this coupon to cover the cost of answer- 
ing your letter. Many stations refuse to 
verify unless such a coupon is enclosed, 
since they cannot afford the expense. 
There are certain countries where these 
coupons are unredeemable. The local - 

and a reply coupon enclosed. Their 
reasons for this attitude are unknown. 
In this country W8XK at Pittsburg 
no longer verifies. Some foreign sta- 
tions do not verify unless the request 
is written in their native language, be- 

cause they have no one to translate 
English reports. 

To guide verification seekers we 
reproduce here a model letter re- 
questing verification. In addition 
there is appended a letter written in 
Spanish requesting verification. 

August 25th, 1932 
Radio Station VK2ME, 
Amalgamated Wireless Of Austra- 
lasia Ltd., 
47 York St., 
Sydney, Australia. 
Gentlemen: 

This morning at 6:18 a.m. (East- 
ern Standard Time) I had the pleas- 
ure of picking up VK2ME broad- 
casting on 31.28 meters (9590 kc.). 
I am listing the items heard: 
6:18 a.m. Orchestra playing "Home, 

Sweet Home." 
6:20 a.m. Announcement of last 

number and next number. 
6:21 a.m. Soprano solo by Mary 

Jones, "In the Gloaming." 
6:24 a.m. Announcement "This is 

VK2ME, Sydney, Australia, broad- 
casting on 31.28 meters. The time 
in Sydney is now 9.24 p.m. in the 
evening. You will now hear the 
song of the Kookaburra, Austra- 
lia's 'laughing jackass' bird." 

6:25 a.m. Kookaburra bird. 
6:25% p.m. Announcement: "The next 

number will (Continued on page 103) 

.inacb 9c Intarn.niasat 
Reply 
c..mpon 

Date 

\.one of Station 
Address 

l..c.ut time program Was beard. State ',twenty. 
Brief description of station beard. 

. Whether man or woman, singing or speaking, 
hand or concert, violin or piano solo, etc. 

Remarks as to hoc good program eras received, 
m burlier Italic interfered, degree of fading -if any, 
etc. 

Request that they check report with their "log" 
and send verification card. Also state !bat you 
enclose 'International Reply Coupon." 

Sender's name 
Address 

General outline of data to he submitted in 
your letter applying for a verification card to 
a "foreign" station -and don't forget that "In- 
ternational Reply Coupon," which you can oh- 
tain from your local post office for the small 
sum of nine cents. It costs the foreign sta- 
tions a considerable sum to send out these 
"Veri" cards, therefore send that nine -cent 
coupon to help them defray the mailing cost. 

postmaster can tell which countries 
these are on request. Never enclose 
U.S. postage stamps when sending let- 
ters to foreign stations, since they can 
not be used by them. 

Most commercial telephone stations, 
as differentiated from broadcast sta- 
tions, will not verify reception reports 
unless the report is for a period when 
the station was testing. This applies 
particularly to United States telephone 
stations. The only U.S. phone stations 
which will verify are those of the A.T. 
& T. Co., at Dixon, Cal., which are used 
for Trans -Pacific phone service. They 
will verify reports covering periods 
when tests were being conducted. All 
others generally answer requests by a 
letter quoting the Federal "secrecy of 
communications" law and stating that 
verification is impossible. The great 
majority of foreign telephone stations 
are not so "fussy" and will verify ac- 
curate reports. 

There are a number of stations both 
broadcast and otherwise, which never 
verify even when reports are complete 

A typical "foreign" short -wave broadcast 
station- VK2ME, Australia. 
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Short -Wave Beginner 

Regenerative 
SUPER -3 

By E. L. Garrett 

This new "regenerative super -het" circuit works particularly 
well and three tubes perform four functions. This set works 
phones or speaker and uses 6.3 volt metal tubes. A separate plate - 
supply is required. It has hand -spread and many other features. 

l'op view of the "Super -3 ", which yielded 
surprisingly fine results -both as to se- 

lectivity and range. 

IT has often 
been said that 

"You can't beat 
the old regenera- 
tive detector, and 
one R.F. stage 
combination f o r sensitivity." 
Whether strictly 
true or not, there 
were (and still 
are!) many thou- 
sands of sets with 
this line up in 
service. Only a 
couple of years 
ago, before the 
so- called superhet 
"boom," this was 
the accepted and 
standard receiv- 

er; and just as much DX was heard on such a "rig" as is 
heard on the present -day multi -tube superhets. As always, 
however, there is a drawback to the simple rig -it simply 
is not selective enough for present day operation. Now many 
beginners (and old -timers too, though they won't admit it) 

Front view of the "Regenerative Super -3" with Trimm feather- 
weight phones used in test. 

would like to build a superhet, but even the name scares 
them and brings up thoughts of many tubes, complicated 
alignment procedure and of course considerable expense. 
So it was decided to see just how simple a superhet could be 
made and still be worthy of the name. 

Cost of 3 -Tube Set Reasonable 
The little set illustrated here is the result, and from the 

cost standpoint, it will be seen that it is very little more than 
a good three -tube T.R.F. receiver. The operation, however, 
is entirely different. Due to the use of double regeneration, 
and an iron -core I.F. transformer, the sharpness of tuning is 
surprising. Regeneration in the second detector further 
sharpens the tuning and increases signal strength. This sys- 
tem makes possible the elimination of the usual I.F. stage, 
yet the results are very nearly the same as they would be if it were included. This is not at all a freak idea. It has 
bees used for many hate receivers, and was used by one of 
the country's largest commercial set makers in some of their 
midget A.C.-D.C. receivers. It means an extra control, but 
this is offset by the fact that the control also serves as a 
"beat oscillator" by allowing the second detector to oscillate. 

1 Tube Acts As 2nd Det. and A.F. Stage 
The 6N7 tube is used as a combined second detector and 

A.F. output stage, an audio volume control being provided 
to assure comfortable volume when using head phones for 
reception. The output circuit is arranged so that no D.C. 
flows in the headphones or speaker. Thus any type phones 
may be safely used. 

The construction is quite simple. The vernier dial and 
tuning condenser are first mounted and lined up so that the 
dial turns smoothly and without slip. Then all other parts 
are mounted. Note that none of the parts are mounted on 
the panel alone. That is, the panel may be removed without 
detaching any wires. The small variable condensers are 
mounted by brackets on the chassis. Note that the 50 
mmf. regeneration control variable (Continued on page 107) 
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Wiring diagrams in both schematic and picture forms for the "Super -3," 
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1 

Front view of the "Vacation Portable" 
with lid open. 

The 
VACATION 

PORTABLE 
By H. G. Cisin, M.E. 

This all-around battery -operated "portable" covers the short -wave and broadcast 
bands, thanks to the use of plug -in coils. A regenerative detector and three stages 
of audio are used to give loudspeaker operation, or phones may be used also. 

NOWADAYS radio is recognized as an indis- 
pensiblo aid in the complete enjoyment of vaca- 

tion time. From year to year the portable radio 
has increased in popularity until at present no 
cxcursior. in the great outdoors is considered com- 
plete without the accompaniment of radio enter- 
tainment. The early portables were crude and 
bulky. Present -day sets of this type, however, 
are compact, light and powerful, due to improve- 
ments in circuit design, tubes and batteries. 

The Vacation Portable takes advantage of the 
newest developments in portable design. Instead 
of being restricted to the reception of local broad- 
casting only, it is arranged for all -wave reception 
so that it can be used to bring in foreign stations, 
police calls and other desirable short -wave pro- 
grams, in addition to the standard broadcasting. 

In a portable receiver, where the antenna is 
often likely to be inefficient, it is necessary to pro- 
vide an extra sensitive receiver. Through years 
of experience, it has been found that the regenera- 
tive detector is, without a doubt, one of the most 
sensitive devices for obtaining long -range recep- 
tion under conditions where the number of tubes 
is necessarily limited. 

The Vacation Portable uses the latest type 1B4 
screen -grid tube as a regenerative detector. This 
tube has electrical characteristics somewhat similar to the 
older type 32 tube. However, its sensitivity is higher and 
in its physical design a smaller bulb is employed, permitting 
a saving of space. 

A view of the chassis of the "Vacation Portable" -the cost of the parts is 
very nominal compared to the pleasure afforded with such a set. 

Three Audio Stages Used 
Having provided a means of picking up weak distant sta- 

tions, the next step is to furnish an amplifier powerful enough 
to increase the audio output of the (Continued on page 104) 
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Here's how to wire up the relatively few parts required in building the "Vacation Portable" receiver described by Mr. Cisin. 
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A 2 -Tuber the S -W "Fan" has been waiting 
for. It operates on batteries. Simple switch en- 
ables operator to change instantly from one band 
to another. Range 16 to 550 meters. 

(--- 
Photo at left shows neat appearance of the band -switching, 
volt receiver here described by Mr. Hooton. The set is particu- larly efficient when used with a sensitive pair of headphones, such as the Brush .r -tal pc show n in the picture. 

A 16 to 550 Meter, Band -Switching 

2 -VOLT RECEIVER 
By Harry D. Hooton. W8KPX 

T I I E little two -tube short and long - 
ore receiver described here has 

been designed to meet the need of a 
good, yet simple set of the band- switch- 
ing type using 2 -volt tubes. Covering a 
range from 16 to 550 meters, in six 
positions of the coil switch, without 
skips, this set effectively eliminates one 
of the most annoying features of the 
average simple short -wave receiver - 
the necessity of continually changing 
plug -in coils each time the listener de- 
sires to receive on another band. 

As the schematic diagram, Fig. 1, 
shows, the circuit is conventional in 
every detail, consisting of a regener- 
ative detector, using a 1B4/951, and a 
single resistance-coupled stage of audio 
frequency amplification, using either a 
950 or a 1F4 as output pentode. These 
tubes are all of rather recent release 
and are somewhat similar to the older 
32 and 33 types except that the 1B4 is 
smaller in physical size and the other 
two have a much lower drain on both 
the "A" and "B" batteries. The regen- 
eration is controlled by varying the 
voltage applied to the screen -grid of 
the 1B4 tube by means of the usual 
50,000 ohm potentiometer, this control 
being the one at the right of the tuning 
dial. The antenna is coupled to the grid 
circuit of the detector through the usual 

35 nunf. trimmer condenser connected 
to the fixed plates of the tuning con- 
denser. 

Switching Coil Covers 16 to 550 Meters 

The coil and switch system used in 
this receiver covers the range, as stated 
above, from 16 to 550 meters. This 
range by bands is as follows: Position 
"1" (coil switch), 16 -32 meters; posi- 
tion " 2," 30 -60 meters; position 3." 
55 -115 meters; position " 4," 105 -185 
meters; position " 5," 175 -330 meters; 
position " 6," 270 -550 meters. The en- 
tire coil and switch unit is completely 
wired at the factory, only four connec- 
tions being brought out to a standard 
4 -prong tube base. When used with a 
standard 4 -prong socket, the switch - 
coil unit may be removed, if desired, 
and standard plug -in coils substituted 
for it. This is convenient if the listener 
desires to receive on a frequency out- 
side the 16 -550 meter range and also 
simplifies the wiring of the set. 

The construction of the set is not at 
all difficult or complicated in any way. 
However, the instructions given here 
should be followed carefully in order 
to facilitate the job of wiring. First, 
remove the screws that hold the bottom 
and rear of the metal cabinet in place 

and drill the various holes in the bottom 
plate as shown in Fig. 2. Mount the 
tube and coil sockets, the tuning con- 
denser and the antenna -ground and tip - 
jack binding post strips on their ?+ inch 
brass bushings and, using either the 
flexible or solid push -back hook -up wire, 
make the connections between these 
parts before replacing the plate in the 
cabinet. The leads from the screen -grid, 
the negative filament, etc., are left long 
and are then cut to their proper length 
and soldered into the circuit after the 
bottom plate is back in its place. The 
dial is merely mounted on the shaft of 
the tuning condenser, no additional sup- 
port being required. 

Test for "Shorts" With Phones and 
a "C" Battery 

After all of the parts have been 
mounted and the circuit is completely 
wired, place the coil and the two tubes 
in their respective sockets and connect 
the "A" battery (two 1!_ -volt dry cells 
in series connection) to its leads. Now, 
by means of a pair of headphones and 
a 4 -volt "C" battery, test from each 
"B" plus and "C" minus lead to the 
negative filament in order to determine 
whether a short- circuit exists. A short - 
circuit will cause a loud click to be heard 
in the headphones every tinte the cott- 

ss 
Above -an interesting view of the 2 -volt band -switching receiver designed and constructed by Harry D. Hooton. At the left we see the tubes used in the set. a glimpse of the "innards" at the center, and at the right the coil -switching unit. 
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Complete wiring diagrams both in schematic and picture form are given above for the 2 -volt receiver. 

nection is ?fade and broken; if no short - 
circuit exists, a loud click may be heard 
the first time and very weak ones or 
none at all thereafter. 

If everything appears to be correct, 
the "B" and "C" batteries may be con- 
nected as shown in Fig. 1. Place the 
range -switch on the 16 -32 meter band 
or position "one" and turn the poten- 
tiometer knob to the right to close the 
"A" and "B" battery switch. Adjust 
the 10 ohm rheostat in series with the 
negative "A" lead until the filaments of 
the two tubes glow at a dull cherry -red 
color. The antenna and ground and the 
phones are now connected to the bind- 
ing post and tip -jack strips at the rear 
of the cabinet and the knob of the po- 
tentiometer is turned to the right until 
the familiar rushing sound of regenera- 
tion is heard. 

With an insulated screwdriver or 
similar tool, tighten or loosen the screw 
in the small 35 mmf. antenna -series 
until oscillation over the entire 16 -32 
meter range is obtained. Turn to the 
30 -60 and the 55 -115 meter bands and 
repeat the process. As the trimmer is 
not readily accessible for frequent ad- 
justments, it will be necessary to strike 
a "happy medium" which will be fairly 
satisfactory for a'.1 of the bands covered 
by the receiver. A better arrangement 
would be to place the trimmer on the 
outside of the cabinet or use a standard 
35 minf. tuning condenser, mounted in 
such a way that it may be reached for 
the more precise adjustments required 
for best results. 

As mentioned above, either the 950 or 
the 1F4 tube may be used as output, the 
socket connections being the same. The 
1F4, however, has a much higher ampli- 
fication factor. which means low "C" 
bias (41/2- volts), and is therefore the 

best where portability is desired. Best 
results are obtained from the 1F4 when 
high -impedance headphones, such as the 
Brush type "A" crystal units, are used. 

Either standard or midget "B" bat- 
teries may be used with this receiver as 
the drain is not excessive. With 135 
volts of "B" power the combined plate 
and screen currents are only about 9 
milliamperes; reducing the voltage to 
90 drops the current to less than 6 
milliamperes, which is economically 
handled by the midget blocks. Best re- 
sults will be obtained, especially on the 
standard 200 -550 
meter broadcast 
band, with a fair- 
ly short antenna 
35 to 50 feet in 
length. Antennas 
longer than this 
reduce the selec- 
tivity excessively 
in this region. 

If the above in- 
structions a r e carefully fol- 
lowed, no diffi- 
culty should be 
experienced. How- 
ever, if additional 
information o r 
data is required, 
the author will be 
glad to corre- 
spond with read- 
ers who enclose a 
self- addressedand 
stamped envelope 
for reply. Letters 
should be ad- 
dressed to the au- 
thor in care of 
Short Wave & 
Television. 

List of Parts, Switch -Coil Receiver 
HAMMARLUND MFG. CO. 
One Midget tuning condenser, 140 mmf., type 

MC -140 -M 
One Equalizing or trimmer condenser, 35 mmf.. 

type MEX 
One Midget R.F. choke, 2.1 millihenries, type 

CH -X 
AEROVOX CORPORATION 
One Mica condenser, 0.0001 mf., type 1463 
One Mica condenser, 0.001 mf., type 1460 
One Mica condenser, 0.004 mf. type 1450 
One Paper condenser, 0.1 mf.. type 484 (400 

volts) 
One Paper condenser, 0.01 mf., type 484 (400 

volts) 
(Continued on page 97) 

Photo above shows a rear view of the 2 -volt receiver. which 
covers 16 to 550 meters with a handy band -switch. 

www.americanradiohistory.com

www.americanradiohistory.com


78 SHORT WAVE & TELEVISION for JUNE, 1937 

Complete view of modulator and speech equipment, together with an "in- 
side shot" of the high -power stage and its power- supply. 

IN previous articles we have described transmitters rang- 
ing from 100 to 300 and 400 watts input, and all of these 

transmitters are capable of phone operation. The modulator 
described in this article is a fitting addition to any one of 
the previously described transmitters. As a matter of fact, 
it was built as a companion unit to the 200 watt transmitter 
described in the March 1937 issue, page 682. 

The modulator consists of two units; one is a combina- 
tion speech amplifier and driver, consisting of three 56's and 
two 2A5's connected in push -pull class A. The class B power 
stage employs two Eimac 35 -T's, with from 1,000 to 1,100 
volts on the plates and is capable of an output of around 125 
watts. Since only approximately 2554, of audio power is need- 
ed for a given input to the modulated R.F. amplifier, this 
modulator will modulate nearly 500 watts of input. There- 
fore there is sufficient reserve power for the transmitter de- 
scribed in the March 1937 issue, and care must be taken not 
to overmodulate. 

AN 
Efficient 

This medium -power modulator was de- 
signed as a companion unit to the 200 -watt 
transmitter described in the March 1937 issue. 
It makes use of the new 35 -T tubes and the 
866 Jr's., and is capable of producing excel- 
lent tone quality, as actual tests "on the air" 
have proved. It is an ideal unit for the 
Amateur and will modulate any transmitter 
with a power input up to approximately 
400- watts. 

Referring to the diagram, we find that we start 
out with a crystal microphone and three stages 
of triode amplification. Resistance coupling is 
used to permit good quality, and if the values 
given in the diagram are followed care- 
fully, there will be no danger of instability or 
feedback. The plate circuit of each of the am- 
plifier tubes contains a resistor, condenser and 
filter. The third triode is transformer coupled to 
the 2A5's. Transformer coupling is used in this 
position to simplify construction and design. The 
2A5's in push -pull serve as a driver stage for 
the 35 -T's. The 2A5's with from 250 to 300 volts 
on the plates are entirely adequate for driving 

the final class B stage. Slightly better quality would be 
possible with a pair of 2A3's or 45's in class A. However, 
the combination shown in the diagram provides excellent 
quality, that is, as good as can be found on the amateur 
bands, and we must agree that there are many fine phone 
stations now in operation. The output transformer of 
the 2A5's is a universal affair, designed to match the 2A5's 
into various loads from 500 ohms downward. Therefore, the 
input transformer on the class B stage is designed to couple 
a low- impedance line to the 35 -T's. The 500 ohm line was 
chosen and provides the best all- around results. The turn 
ratio of the input transformer should be 2.8 to 1 step up 
from the 500 ohm line. 

In a good many cases the driving stage and even the 
voice amplifier stages are included in the same unit with the 
high -power class B stage. While this can be done success- 
fully, it is much more advisable to follow the arrangement 
here described, which permits the modulator stage to be 
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Diagram of the speech amplifier and driver. 
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125 -Watt Modulator Using 35T's 

mounted in the rack with the rest of the transmitter and 
the speech amplifier and driver on the operating desk, well 
out of the field of the transmitter. In this respect there is 
less likelihood of it picking up R.F. and, at the same time, 
the amplifier is located close to the microphone where the 
gain control is readily accessible. 

The power -supply, the speech amplifier and driver stage 
are all included on the same chassis. Reference to the pho- 
tograph will show the general construction of this unit. Any 
fairly high -gain audio amplifier with an output of approxi- 
mately 7 to 8 watts will serve to drive the 35 -T's, and if such 
an amplifier is readily available completely constructed, 
matters are greatly simplified. There are a number of 6 to 
8 watt high -gain amplifiers now being sold by various radio 
supply houses which can be purchased just as cheaply as they 
can be constructed, and any of these which have a 500 ohm 
output winding will work satisfactorily with the class B 

stage. 
Referring to the photograph of the final -amplifier stage, 

we find that here too, the power supply is mounted on the 
same chassis with the amplifier. This power -supply makes 
use of a transformer which has a high and low primary tap, 
providing an output of 1,100 volts on one tap, and some 
1,400 on the other. Either may be used with the audio 
transformers listed in the parts list. However, some jug- 
gling of the load impedance on the 35 -T class B stage will 
be necessary when the higher voltage is employed. In other 
words, the 6,000 ohm output tap may have to be used with 
a load impedance as high as 8,000 ohms in order to reflect 
the proper load into the 35 -T's. However, we recommend 
adhering to the 1,000 to 1,100 volt supply for best all- around 
results, unless the input of the modulator amplifier is in 
excess of 500 watts and cannot be completely modulated 
with the low voltage applied to the modulator tubes. With 
the plate voltage indicated in the diagram, the plate meter on 
modulation peaks will show about 180 to 190 milliamperes; 
higher values than this should not be permitted. 

The output transformer employed with these tubes was 
designed to be used with the type 800 tubes. Since the load 
impedance of the 35 -T's with the voltage specified in this 
article is slightly less than the value for the 800's, the 
load impedance represented by the final amplifier input 
should be slightly less than the values indicated on the output 
taps of the transformer. For instance, the 6,000 ohm tap 

4. 

by George W. Shuart, W2AMN 

vl_ts. mow-r ---- 
Top and bottom views of the "speech amplifier" and "driver" 

unit. 

should be used for a load of slightly over 5,500 ohms for a 
perfect match. However, such a slight deviation will not 
impair the quality at voice frequencies, and for all general 
purposes the tap may be connected into loads similar to 

the listing on the transformers. 
Parts List for Modulator 

Speech Amplifier and Driver. 
I.R.C. 
1 -5 meg. resistor -U_ -watt. 
2 -5.000 ohm resistors --1 watt. 2- 100.000 ohm resistors 1 -watt. 2- 25.000 ohm resistors 1 -watt. 
1 -.5 meg. resistor `c -watt. 
1 -2,500 ohm resistor 1 -watt. 
1- 10.000 ohm resistor I -watt. 
1 -250 ohm resistor 2- watts. 
1 -.5 meg. potentiometer. 
1- 50.0011 ohm 50 -watt resistor. 
SPRAGUE 
2 -.1 mt. condensers. 
3 -10 mf. electrolytic condensers. 
3 --4 mf. electrolytic condensers. 
3 -8 mf. electrolytic condensers (wet 500 volts). 

0-250 KENYON 
1 -push -pull input transformer, T -52. 
1 -push -pull output to low impedance line. T -105. 
2 -30 henry 90 ma. filter chokes. T -153. 
1-power transformer 250 to 300 V., D.C., out- 

put. 90 to 100 ma. 
MISCELLANEOUS 
3 -5 prong wafer sockets. 
2 -6 prong wafer socket:. 
1 -4 prong wafer socket. 
ASIATIC 
1 -D -104 crystal microphone. 
RAYTHEON 
3 -Type 56 tubes. 
2 -2A5 tubes. 
1 -83 V. tube. 
PAR -METAL 
1- Amplifier foundation unit chassis and cover. 
Class B power stage. 

(Continued on page 106) 
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Diagram of the Class -B stage and its "power- supply." 
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LET'S "Listen In" 
With 

Our Short -Wave 
"DX" Editor 

Winner of 30th "S. -W. Scout" Trophy 

N this month's article we will take up 
the subject of the DXer's reports sent 

to amateur stations. 
We have received letters from a number 

of prominent amateurs in distant countries, 
who operate on phone, complaining about 
the large amount of reports received that 
do not comply with the ordinary require- 
ments of courtesy between amateur and 
DXer. 

One letter, from the famous DX amateur 
VU7FY, seems to state the facts most 
plainly, although ZS2X of South Africa 
also has a few pertinent things to say. 

Here are the plaints as our fellow DXers, 
the amateurs, see them: Many listeners 
seem to think amateurs are so glad to get 
a report that they will answer, even if the 
report is sent on a postal card, and, of 
course, with no return postage! 

Most amateurs, or "hams," as they call 
themselves, rarely have much "capital" to 
spend on answering mail, preferring to use 
whatever cash available to improve their 
"rig" -and who can blame them? In their 
place, we'd do the same, we are sure! 

Then again, these DX hams get so many 
reports, that to answer all, counting post- 
age, this item would run into quite a sum! 
SU1CH at Cairo was reported to have re- 
ceived some 7,000 reports! The large 
amount of reports nullifies any hope that 
our reports will be of much use, the large 
number reporting showing well enough how 
the ham's signals are "pushing across." 

Lastly, as VU7FY in India states, there 
are those who write to amateurs reporting 
signals which they evidently did not hear! 
VU7FY sent us four of these reports, all 
from U.S., all but one being written on 
ordinary postais, and one being nothing 
more than an index card, with postage on 

one side and report on 
the other! Is it any 
wonder that we DXers 
who do comply with 
the rules, do not hear 
from the hams, when 
they receive quite a number of reports such 
as these? One would think that the ama- 
teur would feel disgusted enough to throw 
out all reports, as may often be the case, 
judging from the numerous unanswered 
ham reports of late! 

At the time VU7FY was reported by 
these four DXers, he was in daily QSO 
with W4DBC. As 7FY used only 10 watts 
phone, he rarely put through a good signal 
here, so usually the QSO was W4DBC 

for JUNE, 1937 

LYIJ- Lithuania's star amateur 

It seems, according to Joe, that some 
of our DX "Fans" have failed to send 
postage when asking for yens from 
owners of "Ham" stations. Many in- 
teresting DX "contacts" are quoted 
this month, including a number of un- 
usual "Hams." 

phone, 7FY C.W. Yet DXers hearing 4DBC 
calling and working 7FY wrote reports to 
7FY claiming to have heard 7FY on phone, 
reports ranging from a modest QSA4, R3 -4 
all the way up to QSA5, R7 -8!! All this 
supposed to be on phone, when 7FY was at 
the time using C.W.! 

Concluding this discussion, we can only 
ask this of our readers -If all of you want 
the amateur to think more kindly of us, 

Anton ioAlberto Ferreirai Belei a' 
70' Rua Sa Noronha 

'._. 

graina 
Recebido em fon,a em de 

de cs h mtgmt QRK 
OSA_ORM OSB MOD 

CTIAK -This uproariously comical QSL is sure to get the laughs, Ili! 

has a very effective layout. 

why not do the right thing? The "Golden 
Rule" applies here, as well. To all ama- 
teurs, send only good, positive reports, 
written in clear, concise language, with an 
international reply coupon enclosed with 
each and every report! This last is im- 
portant. If one wants a veri card, should 
not one at least pay for the postage on 
same? This is the least we can do, and 
we should never slip on this important 
duty. 

On to a better understanding 'tween 
the ham and the DXer! 

Regarding \'AC certificate, we have had 
an unavoidable delay in printing, and will 
have them ready soon. They are tentatively 
planned to be on blue paper with silver 
printing. Sounds good! Details on how to 
qualify for these handsome documents will 
follow shortly. Thank you all for your 
patience. warwrwwr 

Not much new in DX this month, more 
or less of the same of DX, with more and 
more attention being paid to the amateurs, 
what with their annual DX phone contest 
during March. Our monthly report follows: 

Manchukuo 
TDE, 10,065 ke., Hsingking, is being 

heard practically daily with a fine "sig" 
and often, regularly at 4 a.m. Suns. 

TDE, has a pronounced Asiatic "flutter," 
and, being the only such signal in the 
vicinity, should be quite easy to "log." 

Manchukuo counting as a new country, 
distinct from China, we advise all to try 
for them now. Signal well heard from 1 -7 
a.m. and lately heard using side -band 
secrecy Xmissions, when one must tune to 
side of carrier to hear a voice, as in 
Algerian (8.96 -12.12 mc.) Xmissions. QRA 
(address) given in last issue. 

Also, again heard, JDY puts in a FB 
signal, no less, on 9.925 mc. This Dairen, 
Manchuria, (or is it Manchukuo ?) station 
still continues to phone JVN between 2:30- 
3:30 a.m. Ashley Walcott has already re- 
ceived JDY veri, written on stationery of 
JQAK. We do not have the QRA of this 
station, so have sent our report to Tokio. 

India 
VUB, 9.57 me., Bombay, has been re- 

ported by Bob Geiser, at the unusual time 
of 10:30 a.m.-12 noon. Bob says VUB 
"peaks" at 11 a.m. This on Weds. And Bob 
has already received a QSL from VUB of 
his reception! \'Y FB DX, OM, and keep 
it up! This "tip" will be too late for us 
to try now, but we will be on the lookout 
next Fall, and hope to "snag 'em "! 

Charlie Miller reports veri of VWY, 8.98 
mc., Poona, FB, OM! This would place 
\'WY on 2 low fregs., as a letter direct 
from station states \'WY is on 9.037 mc. 
This station often heard near 2:30 a.m. 

(Continued on page 108) 
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M. 
31.660 

31.600 

31.600 

31.600 

31.600 

26.100 

25.950 

21.550 

21.540 

21.530 

21.620 

21.470 

21.420 

21.080 

21.960 

21.020 

20.860 

20.700 

20.380 

20.040 

20.020 

19.939 

19.330 

19.650 

19.620 

19.600 

World S-WStcition List 
Complete List of Broadcast, and Telephone Stations 

All the stations in this list use tele- 
phone transmission of some kind. 
Note: Station calls printed in BOLD 
FACE are broadcast stations; others 
are telephone stations. 

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. 

tir S W. BROADCAST BAND + 

Call 

W2XDV 

W4XCA 

W8XA1 

WeXWJ 

W9XPD 

GSK 

W6%KG 

GST 

WBXK 

GSJ 

W2XE 

GSH 

NEW YORK CITY, 9.494 m., Addr. Col. 
, gad. System, 485 Madison Ave. 

e.Iiv 5-10 pm.; Sat. and Sun. 12.30 -5, 
Inn. 

MEMPHIS, TENN., 9.494 m., Addr. 
' I, molds Commercial Appeal. Relays 

ROCHESTER, N. Y., 9.494 m., Addr. 
an Co. Relays WHAM 

".au- u 
DETROIT, MICH., 9.494 m., Addr. 

Evening N' \.cv'n. Relays WWJ 
G -12.30 an, .' 8 am -12 m. 

ST. LOUIS, MO.,' 1494 m.. Addr. Pulit- 
zer I' KSD. 

DAVENTR T, ENG., 11.49 m., Addr. 
B. B. ('., London. Operates irregularly 
5.45-8.55 am., 9.5.5 am.-12 n. 

LOS ANGELES, CAL, 11.56 m., Aitlr. 
B. S. McGlashan, Wash. Blvd. at Oak 

St. Relays KG F.I 24 hours daily. 
DAVENTRY, ENG., 13.92 m., Addr. (See 

26.100 me.) Irregular at present. 

PITTSBURGH, PA., 13.13 m., Addr. 
Grant Bldg. Relays KDKA 7 -9 am. 

DAVENTRY, ENG., 13.93 m., Addr. (See 

26.100 me.) Irregular at present. 
NEW YORK CITY, 13.04 m., Addr. (',d. 

Broad. Syst., 485 Madison Ave. 11,- 

lays 11 ABC 6.3041 am. 

DAVENTRY, ENG., 13.97 m. (See 26.100 
me.), 5A.5 -8.55 am.. 9.15 am.-12 m. 

L SW BROADCAJT BAND? 

WKK 

PSA 

WKA 

LSN6 

EHY- 
EDM 

LSY 

GAA 

OPL 

DHO 

LSG 

WAN 

CEC 

LSNS 

VQG4 

LSF 

LAWRENCEVILLE, N. J., 14.01 m., 
Addr. Amer. Tel. A Tel. ('o. Calls S. 

Amer. 7 am.-7 pm. 
RIO DE JANEIRO, ORAL, 14.23 m. 

('alts WKK daytime. 
LAWRENCEVILLE, N. J., 14.25 m. 

.AJdr. (Str 21.420 roe.) Calls Eng- 
land morning and afternoon. 

B UENOS AIRES, ARR., 14.27 m., Addl.. 
Cia. hdernacional de Radio. Works 
N. Y. C. 7 am.-7 pm. 

MADRID, SPAIN, 14.38 m., Addr. Cia. 
Tel. National de Espana. Works S. 

Amer. mornings. 
B UENOS AIRES, ARG., 14.49 m.. Addr. 

Trausradio Internal!. Tests irregularly 
RUGBY, ENG., 14.72 m. Calls Arg., 

Brasil mornings. 
LEOPOLDVILLE, BELGIAN CONGO, 

14.97 m. Yorks ((RC mornings. 
N AUEN, GERMANY, 14.99 m., Addr. 

Reiehspstsenstralamt. Works S. Am. 
mornings. 

B UENOS AIRES, ARG., 15.08 m., Addr. 
(See 20.700 Inc.) Testa irregularly. 

LAWRENCEVILLE, N. J., 15.14 m., 

Addr. A. T. A T. Co. Calls England 
daytime. 

SANTIAGO, CHILE, 15.24 m., Addr. 
Cia. International de Radio. Calls 
Col. aid Arg. daytime. 

B UENOS AIRES, ARG., 15.27 m., Addr. 

(See 21.020 me.) Calls Europe day time 
N AIROBI, KENYA, 15.28 m., Addr. 

('able:und Wircless,Ltd. Culls London 
7.30.8 am. 

B UENOS AIRES, ARG., 15.31 m., Addr. 
(See 20.700 me.) Tests irregularly. 

Mc. Call 
Me. Call 17.741 HSP BANGKOK,SIAM,16.91 m. Works Ger- 

11.411 GAD RUGBY, ENG., 15.4 m. Calls 1'Q04 many 4-7 am. 
7.30 -8 am. 17.650 XGM SHANGHAI, CHINA, 17 m. Works 

16.366 FTM ST. ASSISE, FRANCE, 15.5 ro. Calla Landon 7 -9 am. 
S. America mornings. 17.620 DFB NAUEN, GERMANY, 17.12 m. Works 

16.345 PMA BANDOENG, JAVA, 15.51 m. Works S. America. near 9.15 am. 
Holland 5.30 -1 am. 17.400 1' WY2 KIRKEE, INDIA, 17.16 m. Works Inn- 

16260 PPU RIO DE JANEIRO, ORAL, 15.58 m., don 7.30 -8.15 am. 
Addr. na. Radintel. Brasileira. Works 
France mornings. 

17.120 WOO OCEAN GATE, N. J., 17.52 m., A,ldr- 
A. T. A T. Co. Works shits irregu- 

16.220 1111F LAWRENCEVILLE, N. J.,15.6 m.. Addr. larly. 
A. T. k T. Co. (ails England daytime. 17.060 CBC RUGBY, ENG., 17.56 m. Works shits 

10.200 ORG RUYSSELEDE, BELGIUM, 15.62 m. irregularly. 
Calls (11'l, mornings. 11.35 ITK MOGADISCIO, ITAL. SOMALILAND, 

11.160 GAP RUGBY, ENG., 15.66 m. Calls Aus- 18.32 m. ('alle I A ,o 19.:30 am. 
tralia 1 -S am. 10.210 WLK LAWRENCEVILLE, N J., 18.44 m., 

11.020 H$SPJ BANGKOK, SIAM, 15.77 m. Mondays 

8-10 am. 
Addr. A. T. A T. ('o. Works S. Amer. 
daytime. 

10.679 GAQ RUGBY, ENO., 15.81 m. Calls S. Africa 

mornings. 
16279 WOG OCEAN GATE, N. J., 18.44 m.. Addr. 

A. T. A T. Co. Works England Late 
19.600 y.SS KLIPHEUVEL, S. AFRICA, 15.88 m., afternoon. 

Addr. Overseas Comm. of S. Africa, 

I.td. Calls GAQ 9-10 am. 
14240 KTO MANILA, P. I., 18.47 m., Addr. RCA 

(`omm. Works Japan and U. S. 5-9 pm. 
18.810 PLE BANDOENG, JAVA, 15.93 m. Calls irregularly. 

Holland early am. 16233 FZR3 SAIGON, INDO- CHINA, 18.48 m. Calls 
18.680 OCI LIMA, PERU, 16.06 m. Tests with Paria early morning. 

Bogota, Col. 16.030 KKP KAHUKU, HAWAII, 18.71 m.. Addr. 
18.620 GAU RUGBY, ENG., 16.11 m. Calls N. Y. It('.A Comm. Works Dixon 3-10 Pm. 

daytime. 16.30 FTK ST. ASSISE, FRANCE, 18.9 m. Works 
18.480 HRH GENEVA, SWITZERLAND, 10.23 m., Saigon 8-11 am. 

Addr. Radio Nations. Toatsirregularly. 14286 CEC SANTIAGO, CHILE, 18.91 m. Calls 
18.345 FZS SAIGON, INDO- CHINA, 16.35 m. Peru daytime irregular. 

Works Paris early morning. 16219 LSL BUENOS AIRES, ARG., 18.98 m., Addr. 
18.340 WLA LAWRENCEVILLE, N. J., 16.36 m., 

Addr. A. T. A T. Co. Calls England 
(See 21.020 roc.) Works London morn- 

ings and Paris afternoons. 
daytime. 14960 JVE NAZAKI, JAPAN, 19.16 m. Works Java 

11.81111 GAS RUGBY, ENG., 16.38 m. Calls N. Y. 3-5 am. 
daytime. 16.929 JVF NAZAKI, JAPAN, 19.2 m. Works Cal. 

11299 YVIt MARACAS, VENEZ., 16.39 m. Works near .5 am. and 8 pm. 
Germany mornings. 15.460 1CG ADDIS , ETHIOPIA, 19.41 m. 

19260 FTO ST. ASSISE, FRANCE, 16.43 m. Works Works Rome 9.15-10.30 am. 
S. America daytime. 16.440 XEBM MAZATLAN, SIN., MEZ, 19.43 m.. 

10.200 CAW RUGBY, ENG., 16.48 m. Works N. Y.C. 

days tine. 
Addr. Flore 103 Alto. "El Pregonero 

del Pacifica" Irregularly 7 am: I O pm. 
16.136 PMC BANDOENG, JAVA, 16.54 m. Works 16.415 KWO DIXON, CAL, 19.46 m., Addr. A. T. A 

Holland mornings. T. ('o. Works Hawaii 2 -7 pm. 
11.116 LSY3 BUENOS AIRES, ARG., 16.56 m., Addr. 16.370 HASS BUDAPEST, HUNGARY, 19.52 m..Addr. 

(Str 20.700 me.) Tests irregularly. Radinla bor. Cyali Ft 22. Sun 9 -IOam. 
19.099 GAB RUGBY, ENG., 16.83 m. Works Canada 

morning and afternoon. 
16.360 DZO ZEESEN, GERMANY, 19..5:3 m.. Addr. 

Reichstastzeuatralamt. Tests irregu- 
17.119 I'CV KOOTWIJK, HOLLAND, 16.84 m. larly. 

Works Java 6-8 am. 16.366 KWG DIXON, CALIF., 19.53 m.. Addr. A. T. & 
T. Co. Photos Pacific Isles and Japan. 

¡ S W. BRVADUJT BGND 

17.790 GSG DAVENTRY, ENG., 111.86 m., Addr. 4 S.W. BROADCAST BAND + 
B. B. C., London. 5.45-8.55 am., 9 

.1m.-12 n., 4-6 pm. 

17.735 JZL TOKIO, JAPAN, 16.87 m. Tests Ortega- 
16.340 DJR BERLIN, GERMANY, 19.56 m., Addr, 

17.780 W3XAL BOUND BROOK, N. J., 16.87 m., Addr. Broadcasting House. 8-9 am. 

Bratdcutiug ('o. 9 am.-5 pm. 15.330 W2 X AD SCHENECTADY, N. Y., 10.56 m., .Addr. 

17.775 PHI HUTZEN, HOLLAND, 16.88 n,., Addr. (;Carta I Electric Co. Relays 1VGY 10 

See PHI, 11.730 mc.) Daily except 

Wednesday. 8-9.30 am.: Sun. 7 -10 am. 15.310 GSP DAVENTRY, ENG.. 19.f m., Addr. (See 

17.760 DJE BERLIN, GERMANY, 16.89 m., Addr. I ;_ .26-8.30 pm. 

Br nireating House. 12.05-5.15 am.; 15.290 LRU BUENOS AIRES, ARG., t,2 m., AJdr. 

5.55-11 am. . IU. . d o nJ311 pm. 

17.763 W2XE NEW YORK, N. Y., 16.89 m., Addr. Col. 
Broad. System, 485 Madison Ave. 

11 am.-12 n. 

15.280 DJQ BERLIN, GERMANY, 196.166 m., AJdr- 
Itr,,.dcasting House. 6-8, 8.1:-11 am., 
4.50 -10.45 pm. 

17.775 ZBW6 HONGKONG, CHINA, 16.9 m., Addr. 15.270 W2XE NEW YORK CITY, 19.6.5 m., Addr. (See 

P. 0. Box 200. 4-10 am. irregular. 21.520 me.) 12 N-6 pm. 

15.260 G51 DAVENTRY, ENG., 19.66 m., Addr. (See 

4 S W. BPDADCAJT BAND+ 
(Co 

26.100 me.) 12.21-3.45 pm. 
ethnued on pane 83) 

(All Behadulet Euters Standard TWO 
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TELEVISION COURSE 
Problems of High -Fidelity Reception. 

Lesson 5 

THE amateur is naturally impatient 
to get started on a television set. 

News comes f rom abroad, especially 
England, of the success of television 
receiver sets made by amateurs from 
parts easily purchased abroad. Wiring 
diagrams, and more or less detailed in- 
formation on these foreign sets arrive 
from time to time, and advertisements 
of television parts are quite common in 
foreign radio magazines. The question 
arises, can these foreign parts and wir- 
ing diagrams be adapted for use in 
America, where stations are already 
sending out television programs of 441 

What the amateur must know in order 
to receive Television Images, with a 
discussion of the Farnsworth television 

receiver circuit. 

should get started right, above all else, 
getting thoroughly grounded in the 
fundamentals of electronic television, 
and thus being certain that his set, upon 
which he will have spent money and 
time, will work. 

Some schematic diagrams have ap- 

By George H. Eckhardt, 
Author, "Electronic Television" 

procure a suitable cathode ray tube, 
and he might be able to procure the 
tubes used in the set, knowing the prop- 
er value and purpose of each one of 
them, and yet he might be far from 
being able to construct a set that would 
work. 

Therefore, taking this Farnsworth 
Receiver as an example, it might be 
well to go over the diagram, and out- 
line each place where the amateur 
would need additional and detailed in- 
formation. 

It might also be well to here state 
that none of the parts necessary for a 
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Fundamental schematic diagram of the complete Farnsworth Television Receiver, with scanning oscillators, "Sound" receiver, 
synchronizing impulse filter, etc. 

line "high- fidelity" definition. 
Two of the foremost television re- 

search engineers in this country as- 
sured the writer that, in their opinion, 
it would be extremely difficult to adapt 
these English wiring diagrams and 
parts to make a set that would receive 
the experimental programs being sent 
out by R.C.A., Philco, and the Farns- 
worth Co. in this country. It was point- 
ed out that the adaptation and changes 
were by no means impossible, but that 
they would be difficult unless a man 
had behind him the facilities of an 
electronic research laboratory, and a 
long experience in television research. 

It would seem best, therefore, for the 
American amateur to start from 
"scratch," and build up his set and his 
knowledge always with the American 
standards of high definition in view. 
Above all else the American amateur 
will want a set that will receive all of 
the high definition television programs, 
-R.C.A., Philco, and Farnsworth. 

Therefore the American amateur 

peared in publications, and these give 
more or less information. Taking the 
Farnsworth Schematic diagram, which 
has appeared from time to time, and 
which carried more information than 
most of these diagrams, the writer has 
taken the liberty to use this as the dia- 
gram upon which the following articles 
will be based. 

It would be impossible in a space less 
than a small book to go through the 
entire diagram giving values and point- 
ing out places where the amateur is 
most liable to meet difficulties. The 
writer has, therefore, roughly divided 
the diagram into parts, marked with the 
letters A, B, C, etc., and each of these 
parts will be taken up in detail, thus 
making it possible for the amateur 
finally to assemble a television receiver 
that will be well worth his efforts. For 
the present the sound part of the tele- 
vision receiver will be disregarded. 

If one were to contemplate building 
this set, or many of the others, from the 
information given, he might be able to 

television set are exceedingly expensive, 
the cathode ray tube being the one sin- 
gle most expensive item. It is simply 
a matter of getting detailed information 
on these parts, or being able to pur- 
chase them. 

The following list of eight items will 
give the amateur a very good idea of 
what additional information he must 
have before building his set. Every 
effort will be made to supply him this 
necessary information in subsequent 
articles, or to advise him where parts 
may be obtained. 

Specific Problems -I, Shielding 
There must be proper shielding from 

outside interference at the intermediate 
amplifier, and a waive -trap for interme- 
diate frequency must be put in the an- 
tenna circuit. (Continued on ¡rage 104) 

Note: The Schematic Diagram of the Farns- 
worth Receiver. which is copyrighted by Farns- 
worth Television. Inc.. is used with that com- 
pany's permission. The indications in dotted 
line enclosures ore by the writer, and are not 
part of the original diagram. 
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Mc. Call Mc. Call Mc. Call 

15.252 111M TACHKENT, U.S.S.R., 19.67 m. Works 16.600 I,S\12 BUENOS AIRES, ARG., 20.69 m., Addr. 12.060 PDT KOOTWIJK, HOLLAND, 24.88 m. 

KM near 7 aun. (See 21.(120 me.) Works RIO and Tests irregularly. 

15.250 W1XAL BOSTON, MASS., 19.67 m., Addr. Uni- Europe daytime. 12.330 RNE MOSCOW, U.S.S.R., 25 m. Daily 3-6 

versity Club. Sundays 11 am -12.30 

pun. Irregular other days. 
14.435 TIR CARTAGO, COSTA RICA, 20.71 m. 

Works Central America and U. S.A. 

pm., Sat., Sun., Tues., Thurs., 10.15- 

10.45 pm.. also Sun. 6i11 am., Mon 6-7 

15.245 TP A2 PARIS, FRANCE, 19.68 m., Addr. 98 daytime. am. and 8.30 -9 pm. Wed. 6-7 am., 

Blvd. Ira mason nn. "Radio 14.466 YSL SAN SALVADOR, SALVADOR, 20.71 m. Thurs. 8.30.9 pm. 

colonial:' 6-11.05 am. Irregular. 11.111 FZS2 SAIGON, INDO- CHINA, 25.02 m. 

15.230 HSAPJ BANGKOK, SI AM, 19.32 m. Irregularly 14.466 HPF PANAMA CITY, PANAMA, 20.71 m. Phones l'aris mornings. 

N1 on. 8- 1(1am. Works WN(' daytime. 11.080 HIES PUERTO PLATA, D.R., 25.08 m., Addr. 

15.230 OLR5A PRAGUE, CZECHOSLOVAKIA. Irreg- 
ular. 

14.466 TGF GUATEMALA CITY, GUATEMALA, 
20.71 m. Works WNC daytime. 

I.t Voz de Hispaniola. Relays HIX 
5 -6.30 am. 

15.220 PCJ HUIZEN, HOLLAND, 19.71 m., Addr. 14.435 YNA NICARAGUA, MANAGUA, 20.71 m. 11.165 IUC ADDIS ABABA, ETHIOPIA, 25.09 m. 

N. V. Philips Radio. Hilversum. Tuts. Works W-NO daytime. Works IA(' around 12 midnight. 

4.30-6 am., Wesl. 8-11 am. 14.465 HIt1.5 MACAO ME, HONDURAS, 20.71 m. 11./60 KEQ BOLINAS, CALIF., 25.1 in. Tests 

15.210 WBXK PITTSBURGH, PA., 19.72 m., Addr. Works \VN(' daytime. irregul:,.. iTugs. 

21.540 me.) 9 am. -7 pm. 14.485 HRF TEGUCIGALPA, HONDURAS, 20.71 m. 11.040 FTA STE. ASSI SE. FRANCE, 25.1:3 m. Works 

16.200 DJB BERLIN, GERMANY, 19.74 m., Addr. Works \V NC daytime. Morocco cm and Argentina late 

15.190 213W4 

Sri` 15.280 me.) 12.05 -5.15 am 5.55- 

11 am., 4.50.11 pm. Also Sun. 11.10 

:tin. to 12.25 pm. 

HONGKONG, CHINA, 19.75 m., Addr. 

14.476 

14.480 

WMF 

DZH 

LAWRENCEVILLE, N. J., 20.73 m., 
Addr. A. T. A T. Co. Works England 
daytime. 

ZEESEN, GERMANY, 20.75 m., Addr. 

afternn,n.. 

+ S.W. BROADCAST BAND + 

P. O. Box 200. 11.30 pm. le 1.15 am, (See 15.360 me.) Irregular. 11.900 XEWI MEXICO CITY, MEXICO, 25.21 m. 
4 -I0 am. 14.440 GBW RUGBY, ENG., 20.78 m. Works C. S. A. Wed. and Fri. 3-4 pm., 

15.180 GS0 DAVENTRY, ENG., 19.76 m., Addr. (See afternoons. 
. 

0,12 .l2 m. Tues. to Thum., 7.30 poi.- 
26.100 Inc.) 1 -3.15 am. 14.233 EASAH TETUAN, SPANISH MOROCCO, 21.13 12 m. Sat. 9 pm. to 12 m. Sunday 

15.160 RW96 MOSCOW, U.S.S.R., 19.76 m., Sun 2-3 m. Daily except Sun. 2.1.5 -5, 7 and 12.30-2 pm. 
N. 9 pm. 11295 HP5I AGUADULCE, PANAMA, 25.22 m., 

15.160 JZK TOKIO, JAPAN, 19.79 m., 2.30.3.30 pm., 

4 -5 pm., 12 m: 1 am. 
18.611 GBA RUGBY, ENG., 21.44 m., Works Buenos 

Ain: late afternoon. 
.Addr. La Vos del Interior. 7.30- 
9.:30 pm. 

15.150 YDC BANDOENG, JAVA, 19.8 m., Addr. N. I. 
I: u M. 47.30 pm.. 10.30 pm.-2 am., 

x.30 pm.-2 am., 5.30-10.30 am. 

13.120 

13.336 

SUZ 

EEZ 

ASOU ZABAL, EGYPT, 21.71 m. Works 
with Europe 11 am. to 2 pen. 

BOLINAS, CALIF., 21.91 m., Addr. RCA 

11.000 

11.875 

TPA3 

OLLIC 

PARIS, FRANCE, 25.23 m., .Addr. (See 

15.245 mc.) 4 -5 am., 10.15 am.-.5 pm. 
PRAGUE, CZECHOSLOVAKIA, 25.24 

15.140 GSF DAVENTRY, ENG., 19.82 in., Addr. (See Communications. Irregular. rn. Daily 8.55 am. to 12 n., 2.25 -4.30 

15.120 HVJ 

26.100 mc.) 9.15 am.-12 n., 4-6 pm., 
G 20.8.30 pm., 9.11 pm. 

VATICAN CITY, 19.83 m., 10.30.10.45 

13.836 

13.633 

SPW 

GBB 

WARSAW, POLAND, 22 m., Mon., Wal. 
Fri., 12.30.1.30 pm. 

RUGBY, ENG., 22.08 m. Works Egypt 

pm. Sun. 2 -7.30 am. Thur,. and 
Sat., 5 -7.30 am. Mon. and Thurs., 
7.55 -11 pm. 

,except Sun.. Sat. 10.10.45 am. and Canada afternoon. 11.878 WBXK PITTSBURGH, PA., 25.26 m., Addr. 
15.110 DJL BERLIN, GERMANY, 19.85 m., Addr. 13.416 GCJ RUGBY, ENG., 22.36 m. Works Japan (See 21.540 mc.) 7 -10.30 pm. 

0',r 15.28(1 one.) 12m -2, 8 -98m., 11.35 and ('Lina early morning. 11.880 TDB SOERAIAJA, JAVA, 25.29 m., Addr. 
em. lo 4.30 pan. Sun. also 6-8 am. 1/.418 183 SAN SALVADOR, SALVADOR, 22.37 m. N. I. R. (1. M. Sat. 7.30 pm. to 2.30 

SW BROADCAJT BAND f Works \WNC daytime. ann., daily 10.30 pm. to 2 am. 

15.090 RE' MOSCOW, U.S.S.R., 19.88 m. Works 13.380 11 'MA LAWRENCEVILLE, N. J., 22.4 m., Aehlr. 11.880 OSE DAVENTRY, ENG., 25.29 m., Ad,lr. 
Tashkent near 7 am. A. T. A T. Co. Works England morn- (See 26.1(01 mc.) Irregular. 

15.655 WNC HIALEH, FLORIDA, 19.92 m., Addr. ing rual 0.Hernnon. 11.865 DJP BERLIN, GERMANY, 25.31 m., Ad,lr. 
A. T. A T. Cu. Calls Central America 

daytime. 

13.330 IDU ASMARA, ERITREA, AFRICA, 22.42 m. 

Works Rome daytime. 
51.I. 15.280 mc.) Irregular 11.35 am. 

to 4 pm. 

14.580 KAY MANILA, P. I., 20.03 m., Addr. RCA 13.345 YVQ MARACAY, VENEZUELA, 22.48 m. 11.811 CSW LISBON, PORT., 25.35 m. Nat'l 
Comm. Works Pacific Islands. Works WNC daytime. Or .. 1. ". ,t. 11.30 am.-1.30 pm. 

14.970 LIA SOPHIA, BULGARIA, 20.04 m., Addr, 
Kadin Garata. Sun. 12.30 -8 am., 10 

18.206 CGA3 DRUM MONDVILLE, QUE.,CAN.,22..58 
m.\Iorks London and ships afternoons. 

11.811 WSXAA CHICAGO. ILL.,25.36m., Addr. Chicago 
I labor. Irregular. 

14.960 PSF 

am. to 4.30 pm. Daily 5 -6.30 am., 12 

n :2.45 pm. 

RIO DE JANEIRO, BRAZIL, 20.43 m.. 

13.330 

13.076 

IRJ 

VPD 

ROME, ITALY, 22.69 no. Works Tokio 
5-9 am. irregularly. 

SUVA, FIJI ISLANDS, 22.94 m. Irregu- 

11.830 W2XE NEW YORK CITY, 25.36 m., Addr. 
Cot. P, I. System, 485 Madison Av., 
N.l'.('., relays WABC 6-9 pm. 

Works with Buenos Aires daytime. larly. 11.020 XEBR HERMOSILLA, SON., MEX., 25.38 m., 
14.950 Hill BOGOTA, COL, 20.07 m. Calls WNC 12.843 WOO OCEAN GATE, N. J., 23.36 in., Aehlr. Addr. Box 68. Relays XEBH. 2-4 pm 

daytime. A. T. A T. Co. Works with ships 11.020 GSN DAVENTRY, ENG., 25.38 m., Addr. (See 

14.940 HII CIUDAD, TRUJILLO, D..R., 20.08 m., irregularly. 26.100 inc.). Irregular. 
Phones W N(' daytime. 12.825 CNR , MOROCCO, 23.39 m., .Addr. 11.810 2R0 ROME, ITALY, 25.4 m., Addr. E.IR.R., 

14.940 11.1.13 

14.845 OCJ2 

BARRANQUILLA, COL, 20.08 m. 

Works WNC daytime. 
LIMA, PERU, 20.21 in. Works South 12.000 1AC 

Director General Tele. k Teleg. Sta- 
tions. Works with Paris irregularly. 

PISA, ITALY, 23.45 m. Works Italian 

Via \lontello 5. Daily 6.13 -10.30 am, 
11.:30 am. -5.30 pm. Sun. 6.43 -9 am., 
11.:30 am. -5.30 pm. 

American stations daytime. ships mornings. 11.803 JZJ TOKIO, JAPAN, 25.42 m., Addr. Broad- 
14.790 ROU OMSK, SIBERIA, U.S.S.R., 20.28 m. 

Works Moscow irregularly 7 -9 um. 

12.730 GBC RUGBY, ENG., 23.47. Works shire ir- 
regularly. 

casting Co. of Japan, Overseas Divi- 
sion. 12 m.-1 am, 9-10 am, 2.20 -3.30 

14.730 IQA NOME, ITALY, 20.37 in. Testa irregu- 12.415 HIN CIUDAD TRUJILLO, D. R., 24 m. pm, 4 -5 pm. 
larly. "Broadcasting National." 12 n.-2 pm. 11,833 OER2 VIENNA, AUSTRIA, 25.42 m. Daily 

14.653 (1BI. RUGBY, ENG., 20.47 m. Works JVH 6-11 pm. approx. I(I in.-5 pin. Sat. until 5.30 pm. 
1 -7 am. 12.325 DIE NORDDEICH, GERMANY, 24.34 m. 11.716 DJO BERLIN, GERMANY, 25.43 m., Addl.. 

14.640 TIF PARIS, FRANCE, 20.49 m. Works Werks German ships daytime. (See 15.280 mc.). Irregular. 
Saigon and Cairo 3-7 am., 12 m :2.30 
parr. 

12.333 SANTIAGO, CHILE, 24.39 m., Addr. 
Louis Desmarais, Casilla, 761. 11 am: 

11.786 OAXSB ICA, PERU, 25.43 m., Addr. Radio Uni- 
versal. I I am.-12 n, 4 -11.15 pm. 

14.600 I JVH NAZAKI, JAPAN, 20.55 m. Broadcasts pm.. 4-8 pm., Sun. 4 -111 pm. 11.710 WIXAL BOSTON, MAIL, 25.45 m., Addr. (See 

irregularly 5 -11.30 pm. Works Europe 
4 -8 am. 

12.210 GBU RUGBY, ENO.,24.41 m. Works N. Y. C. 

evenings. 
1.5.250 me.) Daily 3.30.5.45 pm. 
Irregular at other times. 

14.590 W\1N LAWRENCEVILLE, N. J., 20.56 m., 12.260 TVB PARIS, FRANCE, 24.49 m. Irregular. 11.770 DJD BERLIN, GERMANY, 25.49 m., Addr. 
Addr. A. T. A T. Co. Works England 
morning and afternoon. 

12.216 TFJ REYKJAVIK, ICELAND, 24.52 m. 

Works Europe mornings. Bnsalcasts 
ee 15.280 mc.) 11.35 am.-4.30 pm., 

!. 50-11 pen. 
34.635 H6J GENEVA, SWITZERLAND, 20.64 m., Sun. 1.40 -2.30 pm. 11.760 OLR4B PRAGUE, CZECHOSLOVAKIA, 25.51 

Addr. Radio Nations. Brmalcasts Sat. 12.216 TYA PARIS, FRANCE, 24.56 m. Works ,., Addr. (Gr 11.875 me.) Irregular. 
5.30-6.15 pm.. 7.15-8.30 pm. French shill in morning and afternoon. 11.750 GSD DAVENTRY, ENG., 25.53 m., Addr. 

14.530 I S'N BUENOS AIRES, ARG., 20.65 m., Addr. 
(See 20.020 roc.) Works N. Y. C. after - 

12.160 GBS RUGBY, ENG.,24.69 m. Works N. Y. C. 

evenings. 
B. B. C., London. 12.20-6 pm., 
6 : 20- 8.30, 9-11 pm. 

mmne. 12.131 DZE ZEESEN, GERMANY, 24.73 m., Addr. 11.730 SAIGON, INDO CHINA, 25.57 m., Adele. 
14.500 - ASMARA, ERITREA, AFRICA, 20.69 m. (See 15.:360 me.) Tests irregular. I: I 'hi leo. Irregular 5.349.30 am. 

Works Rome and Addis Ababa 6.30- 12.120 ALGIERS, ALGERIA, 24.75 m. Calls 11.730 PHI HUIZEN, HOLLAND, 25.57 m., Addr. 
7.30 am. Paris 12 in. -6.30 am. N. Y. Philips' Radio. Irregular. 

(Continued on pope 85) 

(All Schedules Eastern Standard Time) 
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$5.00 PRIZE 
PORTABLE 

TRANSMITTERS 
Far girlahle transmitters that termite 

a lao.n ire transmission line of a kindle 
¡Mlle lane, this arrangement Mora, Witte 

TO ANT 

CANVAS 
/// P 

SPACER 

I 
STITCH 
SEAM WITH 
WIRE LEADS 
BETWEEN AND 
TREAT WITH BAKE- 
LITE VARNISH 

109 

TWO -WIRE 
TRANSMISSION 

LINE 

'llriett The urn mires art spared a 
,nliug to tnnnulae. A Piere of ruts it 
'huh about an inch wider than the spa 
ietnerit a lies i used as the medium t f 
tpatation. One half Inch of cloth Is bet 
ver earls wire and sewn into place o 
cuing machine. The whole a emble Iá 
reared wills No. 74 bakelite valniah whir l 
s ellent high - frequency Insulatim 

This transmission 
a' 

transmission line may be roiled up 
hest not used. Ober material may be 
std such as Ii tht -nel aht retires or leather - 
Ile. Holes rut in the cloth serve to lessen 

a Ind resistance. -H. F. Beaver. 

THE COMMON GROUND 
IVlun a number of leads are to lu 

Rrouml.d. a tinter joli is made 1 u' using 
emmmt lust consisting of soldering lug 

LONG 
BUSHING 

LONG 
BUSHING 

Jr r 
SOLDERING 

LUGS 

LONG 
BOLT 

NUT 

CHASSIS 

STAGGER 
LUGS 

Mc 11,1 in sl:lagerr.I positions on 
1 i .1 is grounded to the chassis. The wirres 
re hen easily re naide. Ir an Insulated 

¡toc Is desired. the set. ma, he mounted 
ru' lit, enamel or in a giere of ,thrr- 

F:d, and \\'open. 

ATTENTION "HAMS"! 
llrl idea for gelling that Mal 

mi lies you've ala says wanted! Besides. 

I"' Y' 

CRYSTAL 
HEADSET 

UNIT 

RUBBER 
BALL 

SHIELDED 
CORD 

CRADLE 
MOUNT 

SCREW 

_STAND 
-FRONTVIEW- NUT 

t I.. fI u. ltt' (usually' one uses phones fn 
'tt anI sneaker for phone at orki 

got a ,.air o: r rplmnes you n'1 vina 

tala 
reuun'eul and mounted sloe i. not mur hall Tyne "nllke" f, 

r l.h raw rig. but gives Niel clear "T' 
Nowt.. 1rÍ (ui In gild r . pulls tilt 

pet i!d lit y' r. urbi a investment. Is hault 
satinry any "Ilan,. " -Fared C. Dothan 

1'9VVt'. 

DOUBLET LIGHTNING 
ARRESTOR 

Man "F'a hare al tem Pte I to construct 
their v "doublet" denna lightning ar- 
restors and have not been successful. There- 
fore I am passing along nay idea which has 
worked out very nicely. It consists of too 

SHORT WAVE & TELEVISION for JUNE, 1937 

$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 & TELEVISION. Look over these "kinks"; 
they will give you some idea of what the editors are 
looking for. Send a typewritten or ink description, 
with sketch, of your favorite short -wave kink to the 
"Kink" Editor, SHORT WAVE & TELEVISION. 

discarded spark -plugs. wlluh should be 
thoroughly cleaned. eliminating all traces 
of carbon and eorroshm. These are then 
placed into the two ends of a "T" tonncr- 
Ilon ultich In turn is sn reard into the ground 
pipe. In my l'ari uvular ease a ground pipe 
.. ft. lung proved to be sufflrlent. Ilmvrver. 
the length of this pipe will depend ulmn the 
type of earth it Is embedded ll. and In 
stone a pipe as long as IO feet 11ta 
be required. -Steve Gorzkoa ski. 

`\ TO r 
DOUBLET 
LEA D'IN 

11 ®I1! I1gliI ®- 
SPARK 

1 

k.SPARK amuse 
PLUG - -- PLUG 

PIPE "T 
CONNECTION ' i vll%%n 

PIPE 

ADDING COLOR TO MAP 
t am a regular Nader of Short Wave & 

Television and have read Ftenoeth Tyler's 
kink for iugrroving a amp. Why not use 
several solo's. whist, will save tuns iderable 
line hunting. In the Neom twnying dia- 
grun 1 have illustrated ¡q' Idea. -Alt red 
tVulfrr. 

'91)7 SMALL WOODEN WEDGE 
BETWEEN CORE 

AND WINDING 

POWER 
TRANSFORMER 

STOPPING 
TRANSFORMER HUM 

1 believe many short -n are "Fans" will 
he Interested lu 'Nanning that it is pos- 
sible to gldvt a oisy transformer or 
choke; the method Is arty simple. espe- 
cially in instances a'hrre the transformer is 
not sealed ht as a sort of rnnllomal. A 
n loo is made of a small niece of wt el 

and is placed Ilelnern the ore and the 

bindiug 
of the transformer. This should 

e hammered tightly into the spare until 
all signs of Pun, bate been eliminated. this 
hunt. inrldental ly Is core vibration. Other 
loons cannot be eliminated in this manner. 
-Harold Bruce Jr.. 

JEWEL LIGHT 
SUBSTITUTE 

Use ordinary .Iwrod glass marbles in 
glare of the jewel; panel must Le ul some 
Material other titan metal. 

about A hole .i Inch In die. Is drilled 
In the nand. then enlarged with a reamer 
In aecu nl 

I 

M marble. ate the marble. The reamer 
leaves the hole Slightly hnieal In shape. al- 
Imving She garb! to tit lit on only one side. 
The marble is then fastened with ordinary 
household or "¡Puna" eeumnl. Any' source 
of light can he used. Sockets troua Xmas 
tree strings make c'rnient ¡auntings, 
alarblcs of n amid 1l color slake the Ie-m tine 
"tenth. el di of a uaem' 
-,lenses are not Waling lit aVVear :mmn,- 
-.lames FL Bonney. \t'xQJ. 

PLYWOOD OR MASONITE, 
PANEL (BACK SIDE) 

PAGE THE COAT HOOK! 
(hue sere the old stirs. rust hank sues to 
urt nit the radio "Fan." 1 have ¡sell 

it as counting glare for the earphones 
in order lu keep them or the operating desk 

r table. This ordinary hat hook I 
ereaed Into the side of the desk in so 

I osltlol ohete 11 will not be braise 
g:dnat. The illustration shows how this 
rah. -D. A. ,Catkins. 

WIRE COAT I, 
HOOK 

ff (SCREW TYPE 

Gl, 

USED AS 
PHONE HANGER 

1 

GLASS MARBLE 
(RED. GREEN ETC) 

XMAS 
TREE 
SOCKET 

CEMENT 

l' OPTIONAL / 
TO li LIGHT SOURCE 

SET 
i(1111. alll1 

TUBE NUMBER 
PAINTED BELOW 

TUBE 

WIRE LOOPS 
TACKED TO 

BOARD 

BOARD IS 
1/2 THICK TUBE USED 

TO FORM LOOPS 

NUMBER 18 
COPPER WIRE 

'TACKS ` II 

, 
e run for ide large tubes and one for th 

small ones. -Donald Greeley. 

PREVENT BLOW -UPS! 
Bert- Is a kink that I have used Willi 

great sueeeSS In hn i ldhlg lui -lamer Power supplies In rase of in aridenlal "short." 
unless a proteet let device is used. the 
power- supply III most likely "blow rap.., 
.l stunt float I have found to be useful is 
to connect an 01 -.l tube Illamelt hNorelu 
the center tap of the transformer and the 
armsful. The drawing clearly shuns this. -ht. %Voodoos'. lX61.1N. 

4 110V. 
OIA. USE 045FUSE 

A.C. (OVEáLOAD 

BETTER BAND -SPREAD 
luslead f pnrehasing a Special hand - 

spread e lenses. or removing sonic plates, 
which oriels mina a condensera one ran 

FIXED 
MICA 

CONDENSER 

100 MMF 
( MORE OR 

LESS) 

,brain better Laud- sine:el, and most , m- 
i utly Irlo. by Naomi :ting a Iled mira 

'm idessser in series, usually about IOU moil., 
v Ith the stator. Thus any variable con- 
lenses. ma,. la elnpim rd. men a 365 ¡mlf. unit.- Hngelbrrt Ilarlusrh 

R. F. METER SWITCH 
For Ihusr who 'a rad afford to have Irai Ian meters furl measuring canent 1n thm e frrdrr of the stil roua, 1 oiler 

the ',Booing kink, A single lade single- 
throw snitch is employed in each leg of the 
feeder system. and across earls of these 

1 
Su wins are leads rtstiniag lo a dmmir-nola, 
double- 111nnv sillets. 
- -F. R. Ilarlun 

TUBE RACK 
This tube rack is easy to snake and very 

useful. afy rack Is thirty holies square and 
rnlnmodate fifty tubes. In making 

iiu Ire loops. I used only one Piece of 
\1s. eighteen aire for each rra. To do this. 
sirs' lark the wire at one edge of the 'nard 

ar the top. Then place a tube under the 
and bend the aire around the lose of 

the tot, tube. Leave some stark In the [lire so 
that the loop Is slightly larger than the 
tube base. Nno', utille holding the nIre 
Itin In glare. remove the tulle and tack the 
au ire to the hoard. If you use an old tube. 

I don't lune to remove It oldie larking 
the aire. The nett loop Is formed in Ille 

1 

seine Broil forget that smile tubes 
have large bases and some sntall1su nuke 
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Mc. Call 

11.720 CJRX 

11.718 CR7RH 

11.715 TPA4 

11.710 SMSSX 

11.899 KLO 

11.100 COCX 

11.595 CI1114 

11.550 VIZ3 

11.590 XAM 

11.539 PMK 

11.413 ('.1.14 

11.435 HBO 

11.210 HIN 

11.156 ZLT4 

11.041 CSW 

11.060 PLP 

10.979 0Cl 

10.840 KWV 

13.770 GRP 

10.740 JVM 

10.675 WNB 

13.570 CEC 

10.560 JVN 

10.550 WOK 

10.535 JIB 

10.520 121.E 

10.430 1'I5G 

10.420 XGW 

10.410 PDK 

10.410 KITS 

10.370 EHZ 

10.350 LAX 

10.330 ORK 

10.330 1$1.2 

WINNIPEG, 25.6 m., Addr. 
sass> Richardson 8 Sons, Ltd. 4 -10 

pw. 

LAURENCO MARQUES, PORTU- 
GESE, E. AFRICA, 25.6 t.. Daily 

1 2.45 -3 pm. Sun. 8. 10.30 ant. 

PARIS, FRANCE, 25.61 n... (.See 15.245 

irle.) 5.15 -7 pm.. 9 ¡1111.12 m. 

STOCKHOLM, SWEDEN, 25.63 in., 

Addr. Raval University. Sun. 5-7 am. 

W..1 1 -5 pa. 

f S.W. BROADCAST BAND f 
KAHUKU. HAWAII, :.568 m., Addr. 

uns. Irregularly. 
-12 in, Thurs. 11.30- 

10pm. 
HAVANA, CUBA, 25.88 m. 8 am: 1 am. 

Relays ('MS. 
STONY HILL, JAMAICA, B. W. I., 

25.87 in. Works ICS(' daytime. 
FISKVILLE, AUSTRALIA, 251.5 ni., 

Addr. Amalgamated Wireless of 

Australasia 1,1.1. Tests irregularly. 
MERIDA, YUCATAN, 26.01I m. Irregular 

I -7.30 pm. 

B ANDOENG, JAVA, 26.09 tn. Tests 

irregularly. 
DRUMMONDVILLE, QUE., CAN., 

2028 tn. Tests irregularly. 
GENEVA, SWITZERLAND, 26.30 m.. 

Addr. Radio Nations. Sat. 5.30 -6.15. 

7.15-8.30 pm. 

CIUDAD TRUJILLO, D. R., 26 m.,Addr. 
Lt 1'1z del d'art ido Dominic:mo. 

Irregular. 
WELLINGTON, NEW ZEALAND, 27.15 

m. Works Australia uud I:uglaud 
early morning. 

LISBON, PORTUGAL, 27.17 m., .11.16. 

Nat. Broadcasting Sta. 1.30-6 pm. 

B ANDOENG, JAVA, 27.27 m. Relays 

YDB. 5.30.11)30 or II am. Sat. 

until 11.30 ant. 

LIMA, PERU, 27.35 1)r. Works Bogota. 
Col. evenings. 

DIXON, CALIF.,27.68 m., Addr. A. T. .x 

T. Co. Work with Hawaii evening.. 

RUGBY, ENGLAND, 27.85 1)I. Work. 
Australia early morning. 

NAZAKI, JAPAN, 27.443 m. Works 

G.S.A. 2 -7 am. Broadcasts daily 

9-10 am., 2.30 -3.30 pm. 

LAWRENCEVILLE, N. J., 28.1 m., Addr. 
A. T. & T. Cu. Work with Bermuda 

irregularly. 
SANTIAGO, CHILE, 28.12 m. Iktily 

7-7.15 pm. 

B AZAKI, JAPAN, 28.14 m. Broadcasts 
H 

daily 2 -8 eel. Works Europe irregu- 
larly at other times. 

LAWRENCEVILLE, N. J., 28.44 nu.. 

Addr. A. T. & T. Co. Works S. A. 

nights. 
TAIWAN, FORMOSA, 28.48 m. Work, 

Jalwn around 6.25 am. 

SYDNEY, AUSTRALIA, 28.51 m.. Add, 
Amalgamated Wireless of Australasia 

1.81. Works England) I -6 m1). 

MEDAN, SUMATRA, 28.76 m. 5.30- 

6.30 am.. 7.30 -8.30 pm. 

SHANGHAI, CHINA, 28.79 m. Works 

Ingot 12 111.-3 am. 

KOOTWIJK, HOLLAND, 28.8 m. 

Work .lava 7.30 -9.40 am. 

B OLINAS, CALIF., 28.8 m., Addr. RCA 
Communies t inns. Irregular. 

TENERI FFE, CANARY ISLANDS, 28.93 

1)a. Relays EÁ.14:1 2-. 6-7 or 8 pm. 

B UENOS AIRES, ARR., 28.98 m., Addr. 

Transradin International. Broadcasts 

5-li pm. Mon. and Fri. Tests irregu- 

larly at other times. 

RUYSSELEDE, BELGIUM, 29.04 m. 

1:3143 pm. 

B UENOS AIRES, ARG., 29.13 n,., Addr. 

('ia. Internaeion:4 de Radio. Works 

Europe evenings. 

MIL Call 

10.299 DZC 

10.200 PMN 

10260 1SK3 

10.299 CED 

10,220 PSH 

10.170 RIO 

10.140 OP>I 

10.080 RIO 

10.070 I: D\I- 
1:11Y 

10.065 .17.B- 

IDB 
10.055 ZI'R 

10.055 

10.042 DZB 

9.990 6AZ 

9_950 1 iCU 

9.930 11E11 

9.930 CSW 

9.890 I.SN 

9.870 u IN 

9.860 EAQ 

9.830 111M 

9.800 I.SI 

9.790 00W 

9.760 YU- 
V1.7.2 

9.750 N-OF 

9.740 COCQ 

9.710 GCA 

9.675 DZA 

9.670 TI4NRH 

9.660 LRX 

9.650 CT1AA 

9.650 TDB 

9.650 MU 

11.146 HH3W 

1,145 YNLF 

9.635 MO 

IZEESZN, GERMANY, 29.16 m., Addr. 

(So 1.5.3110 me) Irregular. 
B ANDOENG, JAVA, 29.24 at.. Belay. 

CDB 5.:10 -10.30 or II am., Sat. oT 

11.311 :till. 

BUENOS AIRES, ARG.. 17 m., 11,1r. 

- 1a ., .. Europe and 

pings. 

ANTOFAGASTAN, CHILE, 2933 tn 

I. !.344 pm. 

RIO DE JANIERO, BRAZIL, 29.35 m. 

B AKOU, U.S.S.R., 29.15 m. \Cork:. 
\I . -5 am. 

LEOPOLDVILLE, BELGIAN CONGO, 

29.59 ui. Works Belgium :ro1)n1 

3 am. and from I-I Pm. 

TIFLIS, U.S.S.R., 29.76 m. Works 

AL.ellW early morning. 

MADRID, SPAIN, 211.79 m. Work- 
S. evenings. 

SHINKYO, MANCHUKUO, 29.81 m. 

Works l'okm 6.:01 -7 :Ind. 

HAMILTON, BERMUDA, 29.84 m. 

Works N. Y. C. irregular. 

ABOU ZABAL, EGYPT, 29.84 m. Works 

ZEESEN, GERMANY, 29.87 ul., 

I: ir;danit. Irregular. 
MANILA, P. I., 3003 m., Addr. It('A 

... Works .lava early 

RUGBY, ENGLAND, 30.1.5 m. 6'rt.- 
N. 1 -.' n titer. 

BOGOTA, COL, 30.221 1)t. {Yorks I :. 
e11inga. 

LISBON, PORTUGAL, 30.31 tn., Addr. 

Nat. Broal. Station. 6-9 pm. 

BUENOS AIRES, ARG., 30.33 m., .Addr. 

(See 111.3101 me.) Works N. Y. C. 

evenings. 

LAWRENCEVILLE,N.J.,30.4 m., Addr. 
A. T. A T. Co. Works England nights. 

MADRID, SPAIN, :311.4:3 m., Addr. Post 

Ot6ee Box 1.51. Daily 5.15.7.30 41111., 

Sat 12 u.-2 pul. 

ROME, ITALY, 3052 tn. Works Egypt 

B UENOS AIRES. ARG., 30.61 m., A.I Ir. 

1 I.sts irregularly. 
RUGBY, ENGLAND, 311.64 tn. Works 

SYDNEY, AUSTRALIA, 30.74 m., Addr. 

Amalgamated Wireless of Australasia 
Ltd. Works .lava and New Zealand 

early morning. 
LAWRENCEVILLE, N. J., 30.77 m., 

Addr. A. T. S T. Co. Works dondon, 

night tiler. 
HAVANA, CUBA, 30.78 in. 6.50 am. 

I ant. 

RUGBY, ENGLAND, 30.89 m. Works 

S. A. evenings. 

ZEESEN, GERMANY, 31.01 m., Addr. 

(.See 10042 ntr.l Irregular. 
HEREDIA, COSTA RICA, 31.02 m.. 

Addr. A m:mdo C. Marin, Apartad,. 
40. 8.30.10 pm., 11.30 pm.-12 ln. 

B UENOS AIRES, ARG., 31.01) m., Addr. 

1:1 3lundo. 7- 11311 pm. 

LISBON, PORTUGAL, 31.03 tn.. Addr. 

Radio Colonial. Tues., Thurs. aloi 

Sat. 3-6 pm. 

SOERABAJA, JAVA, 31.09 m., Aihlr. 
N. 1. R. 0. M. Daly except Sot. 

6 -7.30 pm.. 5.:30 to 10.30 or 11 pm. 

Sat. 5.30-11:30 am. 

NAUEN, GERMANY, 31.09 m., Addr. 

(.See 20.020 1)m.) Works Egypt after - 

1100110. 

PORT -AU- PRINCE, HAITI, 31.1 m., 

Addr. I'. O. Box A117. 1-2, 7-8 pm. 

MANAGUA, NICARAGUA, 31.1 m. 

8.9 am.. 12.30.2.30, 6.30.10 pm. 

ROME, ITALY, 31.13 m.. Addr. (SI' 
11.810 me.) Daily 12.40-5.30 pm. 

Mun., Wed. and Fri. 6-7.30 pm. 

(All Scheduler Eastern Standard Time) 

Mc. Call 

9.630 HJ2ABD 

9.620. HJIABP 

9.616 HP5J 

9.600 RAN 

9.600 CB960 

9.595 HBL 

9.590 PCJ 

9.590 VK6ME 

9.590 VKZME 

9.590 W3XAU 

9.580 GSC 

9.580 VK3LR 

9.575 HJ2ABC 

9.570 W1XK 

9.565 VUB 

9.560 DJA 

0555 HJIABB 

9.550 OLR3A 

9.540 DJN 

9.540 VPD2 

9.535 JZI 

9,530 WLXAF 

9.525 ZBW3 

9.525 LKJI 
9.520 HJ4ABH 

9.510 VK3ME 

9.510 GSB 

9.505 HJ1ABE 

9.500 HJU 

9.500 PRF5 

9.500 EAQ2 

Tue;., Tkln. and Sal. 6-7.45 pm. 

B UCARAMANGA, COL, 31.14 m. 

11.313 ant.-I2.30 pm., 5.31N6.30. 7.30- 

111.:30 pm. 

CARTAGANA, COL, 31.19 m., Addr. 
l' I I :un. -I pm., 541 pm. 

, :3-6 pm. 

PANAMA CITY, PANAMA, 31.22 in. 
116 C' ti. to1.30 

j Sw.. BROADCAST BAND j 
MOSCJW, U.S S R. 

f 

m. Daily 

SANTIAGO, CHILE, 51.25 m. Heard 

GENEVA, SWITZERLAND, :1127 in., 
WI Jr I, \ I. reg1)lar. 

HUIZEN, HOLLAND, 11.28 114.. Addr. 
See 15.220 MC -on. 2 -3, 7-8 pot. 

3'1)1.11. 1.30 -3 pul. \Wel. 7 -I11 pm. 

PERTH, W. AUSTRALIA, 31.38 In., 

Addr. Amalgamated Wireless of 
Australasia. Ltd. Testiug5.30 -6.30 mu 

SYDNEY, AUSTRALIA, :31.38 m.. Addr. 
A a lgam:do' Wireless of Australasia, 

Ltd., 47 York St. Sun. 13, 5-9 am. 

11130 a m :12.30 put. 

PHILADELPHIA, PA., 31.28 M. Relays 

WL-AU I 1 0111. to 7 null. 

DAVENTRY, ENGLAND, 31.32 m., 
Addr. B. B. C.. London. 9-11 pot. 

MELBOURNE, AUSTRALIA, 31.32 m., 

Addr. lid Little Collins St. 3.15-8.30 

ant. except Sunday. Also Fri.lay 
IO pm. tu 2 am. 

CUCUTA, COL,:31.34 m. 8 pm. to 12 nl. 

SPRINGFIELD, MASS-, 31.:35 na., 

Adir. Westinghouse Electric & Mfg. 
Co. Relays N-BZ 6 am. to 12 m. 

Sun. 7. t. to 12 m. 

B OMBAY,,. INDIA, 31:36 in., Addr. 
Indian Forte Broadcasting Corp. 11.30 

am :1 =30 pm. Tuen, Thurs., Fri. 

irregularly. 
BERLIN, GERMANY, 31.38 m.. Addr. 

Broadcasting House. 12.05-5.15 am., 

4.50.111.45 pm. 

B ARRANQUILLA, COL, 31.39 in., 

Addr. P. O. BOX 715. 11.30 ant. to 

1 
11111.. 1.30.6 pul. 

PRAGUE, CZECHOSLOVAKIA, 31.41 

5 nu. for srhrrlulc. 
BERLIN, GERMANY, 31.45 tn., .'iir. 

r mr.) 12.05 -5.15 am., 

1.5011).4$ pan. 

SUVA, FIJI ISLANDS, 31.45 11).. Addr. 

Ain:thorn: ied .Wireless of Australasia, 
Ltd. 5.:311.7 am. 

TOKIO, JAPAN, 31.46 m., Addr. (See 

1 1.800 .I GI I 9 -10 ant. 

SCHENECTADY, N. Y., :31.48 m.. Addr. 
General Electric (o. 4 pm -12 m. 

HONGKONG, CHINA, 31.411 m., Addr. 

P. 0. Box 200. Irregular 11.30 pm. 

In I.1 5 ant 4 -111 aal. 
JELOY, NORWAY, :11.29 m. 5J8 am. 
ARMENIA, COLOMBIA, 31.51 M. 8- 

in. 
MELBOURNE, AUSTRALIA, 31.55 m., 

\ loo lgam:dnl Wireless of Aus. 

1147 Queen St. Daily except 

DAVENTRY, ENGLAND, 31.5.5 m., 

A I c 180 me. (íS('1 1 3.15 
am., 12.20 -n pm., 6.20-8.30 pm. 

CARTAGENA, COLOMBIA, 31.57 nt., 

Addr. P. O. Rot 31. 5- 10.:30 pm. 

B UENAVENTURA, COLOMBIA, 31.58 

Il,.. Addr. National Railways. Mon., 
Wel.:usl Fri. 8-II pm. 

RIO DE JANIERO, BRAT-, 31.58 in. 

Irregularly 4.45 tu 5.45 pm. 

MADRID, SPAIN, 31.58 1)l., Addr. (See 

9.8610 me.) Exc. Mon. 2.30-3, 6.30 -7, 

7.30 -9:30 pm.. Mon. 7.30-9.30 pm. 

SW BROADCAST BAND f 
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SHORT WAVES and 
Our Readers Forum LONG RAVES 

Our S -\V Stations "Locals" to 
Britisher 

Editor, SHORT WAVE & 
TELEVISION: 
I wondered if you 

would care to hear 
from a British radio 
man. I am a reader of 
your splendid publica- 
tion whenever I can 
get it, but only a few 
copies have reached 
my hands. I find the 
American radio ideas 
extremely interesting. 

My present receiver 
is a superhet, employing five valves (tubes). 
A hexode for frequency changer and oscilla- 
tor, (I think you call this a pentagrid), 
eeding an R. F. Pentode for 1st I. F.; then 

a double- diode- triode for AVC and 1st de- 
ector; valve. 4 is a triode for 1st audio 

frequency amplifier and A. F. pentode out- 
put. The valves (tubes) are all battery 
operated from two volts low tension and 
150 -volts high tension, with 15 -volts grid 
bias. 

On a moving -coil loudspeaker, I have re- 
ceived D. X. from five continents, and over 
80 countries! The Schenectady stations - 
2XAF, 2XAD and W2XE are "locals," as 
we receive these better than our own Dav- 
entry station. 

I should like to say that I do not like 
the average American valve (tube) holders 
as the springs are flimsy and cause crakling 
sounds in the phones. Over here we use 
pins that are split and solid legs for our 
holders. 

American valves are very good and cheap- 
er than ours, but I think our battery valves 
are the best in the world. 

In conclusion, I should like to hear from 
any American "Ham," and I will gladly 
reply. 

Yours faithfully, 
Stanley Francis Salmon, 
Gannaway Norton Lindsey, 
Warwick. England. 

(Nell, Stanley, we're glad to learn that 
1V2YE, et al come 711 like "locals" over there. 
About our battery "valves" the boys seem 
to be "going laces" with them anyway. 
Maybe the molecules behave a little better 
over there. -Editor.) 

New Zealand Again! 
Editor, SHORT WAVE 
& TELEVISION: 

Being a reader of 
your magazine for the 
past 3 years, I must 
write and congratulate 
you on an excellent 
publication. Being a 
short -wave enthusiast 
since 1922, naturally I 
take an interest in 
any short -wave mag- 
azine that is published. 

Have ha( them from all over the world, but 
I am forced to say that Short Wave & 
Television is the best of the bunch. Keep 
up the good work, and give us plenty of 
ultra -short wave data. That is the coming 
thing for experimenters now. 

Would like to enter for your Short Wave 
Scout Trophy, but unfortunately, New 
Zealand being so far from the majority of 
the S -W stations, it is difficult for us to 
get veris back in time. It took me ten 
weeks to get a veri from F.Y.A. and they 
answered by return mail. 

We receive 12,500 -mile stations like 
"locals "; Zeesen and Paris are best, with 
Daventry not quite so good. W's are easy 
also; VK's, VE's are fair (R5 -6) as are 
EAQ and PHI. 

. (Continued on page 106) 

A. J. Young Proud of His Trophy 
Editor, SHORT WAVE & TELEVISION: 

I beg to acknowledge with thanks your 
very nice letter, informing nee that I had 
won the twenty -fourth monthly Short - 
Ware Scout Trophy. 

I received the Trophy a few days after 
this letter, and I can assure you that in 
reality, it is even more beautiful and more 
imposing an example of the silversmith's 
art than the illustration appearing in your 
magazine indicates. A graceful ornament, 
it adorns my "listening post" where it 
stands, the object of my affection and the 
admiration of all. It is impossible to con- 
vey to you in words my pride and heart- 
felt thanks on winning this handsome 
Trophy. I sincerely thank you for your 
words of congratulation, and I can only 
add that, in my capacity as "Official Lis- 
tening Post" and a member of the short- 
wave fraternity, I will endeavor to the 
best of my ability, to supply you with the 
monthly reports asked for. 

Sincerely yours, 
Albert J. Young. 

General Post Office, 
Port of Spain, 
Trinidad, B.W.I. 

Albert .1. Young, of Trinidad, likes his 
"Short Wave Scout" Silver Trophy, which 
may be seen just to the right of the re- 

ceiving set. 

He Built the "Midget" A.C. -D.C. 
Set. Results- Swell! 

Editor, SHORT WAVE & TELEVISION: 
I built the "Midget" A.C.-D.C. set which 

you described in the December issue of 
Short Wave Craft, written by H. G. Cisin, 
M. E. 

This set sure is swell! With only one 
week of testing, I pulled in: DJC, DJB, 
PJP, 2R0, 6SA, 6SC, 6SL, HP5B, YV3RC, 
YV4RC, YV2RC, VK2ME, CJRO, CJRX, 
COCO, COCH, VEG6W, EAQ, PRFS, 
HJ4ABE, W8XAL, W8XK, W2XAF, W6Y, 
W2XAD, W9XAA, W9XE, WOO, XEBT, 
W8XAL, W3XAL, TIEP, WOA. My aerial 
broke loose from the pole and was lying 
on the roof. This set works a speaker on 
all of the 550 -1500 kc. stations. Some of 
the amateur stations which are close by 
came in on the speaker. I made a few 
changes on the set; instead of a 2 meg. re- 
sistor across the grid, I used a 5 meg.; also 
a 1 mf. condenser across the volume con- 
trol, instead of a .1 mf. 

My aerial is about 75 ft. with No. 12 
Enam copper (covered) wire with a 60 ft. 
lead -in. 

I have been a reader of your magazine for 
three years and find it a swell magazine. 

E. G. Hemmer, 
507 N. 6th St., 
Newark, N. J. 

From a Lady- "Fan" in South 
Africa 

Editor, SHORT WAVE 
& TELEVISION: 

Recently I received 
a copy of Short Wave 
& Television from a 
friend in England, 
and I would like to 
take this opportunity 
of congratulating you 
on publishing such a 
fine magazine. 

I often rise early in 
the morning and tune 
in W8XK and other U. S. stations, all of 
which are received exce lently over here. 

I would be very much indebted to you if 
you would kindly insert my name under 
your "Pen Pals" section. I will answer 
every letter sent to me from anywhere 
your magazine may be read. 

Before concluding, I think I may mention 
that I belong to the "fairer sex." 

Hoping that your magazine will remain 
as interesting as ever and with warm 
"Radio Greetings," 

Yours faithfully, 
Doreen Joyce Alexander 

94b Fifth St., 
Boksburg North, Transvaal, So. Africa. 

"Ham License" Article Helpful 
Editor, SHORT WAVE & Tn.LEVISIIIN: 

I have purchased your magazine for a 
good many years at the newstands and 
sure read every word of it. 

Just a few days ago I received my mem- 
bership certificate in the Short Nave 
League, and am very proud of it. Many 
of the fellows have seen it, and then asked 
all about joining it. I went to work and 
cut out the coupon containing the appli- 
cation for membership of the S.W.L. to 
give to the fellow who fulfills your re- 
quirements. I sure liked the article on 
Ham License Test Easy," and most of the 

boys interested in the code are helped cut 
of their many misunderstandings. I hope 
to be able to pass the test soon. 

I wish the best of luck to the best mag- 
azine on the market, and the S.N.L. "73." 

William C. Franklin 
179 Fifth Street, S.W. 

Linton, Indiana 

Found Denton's Article Valuable 
Editor, SHORT WAVE & TELEVISION: 

Just a word to say that you certainly 
have improved your magazine. By that I 
mean, for one thing, the new way you 
list the parts; it makes a much easier read 
list. Also by leaving out that stuff about 
"No Code On Five Meters." 

You certainly have improved the mag- 
azine, I especially liked the article "What 
Size Condenser ?" by Clifford E. Denton 
in the March 1937 issue. Let's hear more 
from him! 

C. A. Doane, Jr. 
166 So. 10th St., 
Marshfield, Oregon. 

A "Boost" from England 
Editor, SHORT WAVE 
& TELEVISION: 

I have always read 
with interest t h e 
letters from English 
readers that you have 
published, and I think 
that now it is mj turn 
to write, chiefly 1.e- 
cause I have finished 
one year of regula 
subscription to She' t 

Wave & Television 
(Continued on page 100) 
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M.. Call 
9439 XEFT VERA CRUZ, MEXICO, 31.61 m. 11.30 

am. to 4 pm., 7 pm. to 12 m. 

9.477 XEDQ GUADALAJANO, GAL, MEXICO, 31.64 

m. Irregular 7.30 pm. to 12.30 am. 
9.461 ICE TRIPOLI, N. AFRICA, 31.71 m. {Corks 

Rome, 5.30 -7 eon. 

9.493 IOWA GUATEMALA CITY, GUATEMALA, 
31.75 nn., Addr. Sliuistre de Foment. 
Daily 12 n. to 2 poi., 8 pin. to 12 nt. 

Sat. 9 pm. to 5 am. (Sun.) 

9.440 FZF6 FORT de FRANCE, MARTINIQUE, 
31.78 m. 11.30 am., 12.30 pm., 6.15- 
7.15 pm., 8.9 pm. 

9.440 HC2RA GUAYAQUIL, ECUADOR, 31.78 In. 

Irregularly till 10.40 pm. 

9.429 COCH HAVANA, CUBA, 31.5 m., Addr. 2 B St., 
\',vladn. 7 am.-1 am. 

9.415 PLV BANDOENG, JAVA, 31.87 m. Works 
Holland :round 9.45 am. 

9.350 HUPJ BANGKOK, SIAM, 32.09 m. Thursday, 
8-10 am. . 

9.330 ('GA4 DRUMMONDVILLE, CANADA, 32.15 

m. Works England irregularly. 
9.330 OA XIJ LIMA, PERU, 32.15 m., Addr. Box 1166, 

"Radio I rIiversal." 7 pm.-12 m. 

9.330 YNOU MANAGUA, NICARAGUA, 32.26 m. 

12 n. -2 pm., 6 -7 pm. 

9.209 GCB RUGBY, ENGLAND, 32.33 m. Yorks 
Canada and Egypt evenings and after- 
noons. 

9.170 WNA LAWRENCEVILLE, N. J., 32.72 in. 
Works England evenings. 

1.150 YVR MARACAY, VENEZUELA, 32.79 m. 
Works with Europe afternoons. 

9.125 HAT4 BUDAPEST, HUNGARY, 32.88 n,., 
Addr. "Radiolabor." Gyali -ut. 22. 

Sun. and R'ol. 7-8 pin., Sat. 6-7 pm. 

9.060 TEE REYKJAVIK, ICELAND, 33.11 m. 

Works London afternoons. 

9.020 GCS RUGBY, ENGLAND, 33.26 m. {Corks 

N. Y. C. evenings. 

9.010 KF:J BOLINAS, CAL, 33.3 m. Relays NBC 
and ('BS programs in evening irregu- 
larly. 

5.957 CWC KIRKEE, INDIA,33.43 m. Works with 
England in morning. 

0.060 ALGIERS, ALGERIA, 33.48 m. Works 
Paris afternoons. 

0.960 HCJB QUITO, ECUADOR, 33.5 m. 7 -10 pm. 
except Monday. 

0.735 HKV BOGOTA, COLOMBIA, 34.09 m. Mon. 
and Thun. 7-7.30 pm. 

5.775 PSI MAKASSER, CELEBES, N. 1., 34.19 m. 

Works .lava around 4 am. 

Lli5 DAF NORDDEICH, GERMANY, 34.23 nl. 
Works German ships irregularly. 

0.700 G('Q RUGBY, ENGLAND, 34.25 nu. Works 
Africa afternoons. 

0.750 FZE8 DJIBOUTI, FR. SOMALILAND, 
AFRICA, 34.29 m. Works Paris 

around 2.30 am. 

6.733 Gel RUGBY, ENGLAND, 34.36 m. Works 
India 8 am. 

5.720 YPD3 SUVA, FIJI ISLES, 34 m., Add, (See 

9.540 me., 1'í'D21. 5.30.7 nm. 

0.510 GBC RUGBY, ENGLAND, 34.56 m. Works 
ships irregularly. 

5.665 COMJQ CAMAGUEY, CUBA, 34.62 m., Addr. 
4 General Gomez. 5.34930. 8 -9 pm., 
laity except Sat. :und Sun. 

0.510 YNLO MANAGUA, NICARAGUA, 34.92 m. 
7.30-9.30 pm. 

1.510 W110 OCEAN GATE, N. J., 35.05 m. Works 
ships irregularly. 

8.400 HC2CW GUAYAQUIL, ECUADOR, 35.71 m. 

11.30 am.-I2.30 pm., 8-I I pm. 

0.310 LAC PISA, ITALY, 35.8 m. Works Italian 
ships irregularly. 

0.100 XEME MERIDA, YUCATAN, 36.63 m., Addr. 
('alle 59, No. 517, "La Cox de Yucatan 
desde Merida." 10 am.-12 n., 6 pm.- 
12 tn. 

0.115 PSK RIO DE JANEIRO, BRAZIL, 36.65 m. 

Irregularly. 
0.030 CNR RABAT, MOROCCO, 37.33 m. Sun. 

2.30-5 pm. 

Mc. Call 

7.975 HC2TC QUITO, ECUADOR, 37.62 m. Thurs. 
and Sun. at 8 pm. 

7.901 LSL HURLINGHAM, ARGENTINA, 37.97 

m. Works Brazil at night. 
7.100 SI'X ABOU ZABAL, EGYPT, 38.17 m. Works 

with Europe, 4 -ii pm. 
7.554 HC2JSB GUAYAQUIL, ECUADOR, 38.2 n,. 

Evenings. 
7.799 IIBP GENEVA, SWITZERLAND, 39.47 

Addr. Radio-Nations. Irregular. 
7.715 KI:E BOLINAS, CAL, 38.89 m. Relays NBC 

and(' BS proem ins ineveningirregularly. 
7.620 RIM TACHKENT, U.S.S.R., 35.34 m. Works 

with Mrxscow in early morning. 
7.610 EWX DIXON, CAL, 39.42 m. Works with 

Hawaii, Philippines, Java and Japan, 

nights. 

7.550 TIIWS PUNTA ARENAS, COSTA RICA, 3).71 

m., Addr. "Eros Del Pacifiro', P. O. 

Box 75. 6 pm.-I2 m. 

7.520 KKH KAHUKU, HAWAII, 39.89 m. Works 
with Dixon and brotulcasts irregularly 
nights. 

7.515 JVP NAZAKI, JAPAN, 39.95 m. Irregular. 
7.500 RKI MOSCOW, U.S.S.R., 40 m. Works 

with RIM early ant. 

7.390 7.I.T2 WELLINGTON, N. Z., 40.6 m. Works 
with Sydney. 3-7 am. 

7.390 XECR MEXICO CITY, MEL, 40.65 m., Addr. 
Foreign Office. Sunday 6-7 pm. 

7.220 HKE BOGOTA, COL, S. A., 41.55 m. Tues. 

and Sat. 8-9 pm. Mon. and Thun. 
6.30-7 pm. 

7.200 YNAM MANAGUA, NICARAGUA, 41.67 m. 

Daily at 9 pm. 

7.105 FOIRA PAPEETE, TAHITI, 42.25 in., Addr. 
Radio Club Papeete. Tors. and Fri. 
11 pm.-12 m. 

6.910 PZH PARAMIRABO, DUTCH GUIANA, 
42.88 m., Addr. P. 0. Box 18. IL, 
6.06-8.36 am., Sun. 9.36-11.36 ant., 

Daily 5.36-9.36 pm. 
9577 XBA TACUBAYA, D. F., MEX., 43 m. 9.30 

am.-1 pm., 7-8.30 pm. 

1.978 HCETC QUITO, ECUADOR, 43m., Addr. Teatrr. 
Bolivar. Thurs. till 9.:30 pm. 

5.905 (11)S RUGBY, ENG., 43.45 m. Works N.Y.,'. 
evenings irregularly. 

5.100 SIT. BOLINAS, CALIF., 43.70 m. Tests 

irregularly. 11 ton.-I2 n., 6-9 pm. 

8.010 XGOX NANKING, CHINA, 43.8 m. Daily 
6.411.8.40 am., Sul. 4.40 -6.05 am. 

0.098 H17P CIUDAD TRUJILLO, DOM. REP., 
44.12 m., Addr. Emisoria Diaria de 

Cnmmereio. Daily exc. Sat. and Snn. 

12.40-1.40. 6.40 -8.40 pn,. Sa I. 19 In. 

1.411 pm. S,,,,. 10 .40 am.-II. 1, 

6.770 HIH SAN PEDRO DE MACORIS, DOM. 
REP., 44.26 m. 12.141.40 pm.. 7 

9 pm. Sul. 3-4 am., 4.1 5-6 pm., 4.íi- 
7.40 pm. 

6.775 WOA LAWRENCEVILLE, N. J., 44.41 m., 

Addr. A. T. & T. Co. Works E,,gla a I 

evenings. 
8.750 .1VT NAZAKI, JAPAN, 44.44 m., Adir. 

Kokusai -Drtwa Kaislvr, Ltd., Tnkiu. 
Irregular. 

8.731 H13C LA ROMANA, DOM. REP., 44.59 m.. 

Addr. "La Voz de la Feria." 12.34 
2 pm., 5-6 pm. 

5.720 PMH BANDOENO, JAVA, 44.614 m. Relays 
N I ROM programs. 5.30 -9 am. 

8.710 TIEP SAN JOSE, COSTA RICA, 44.71 m.. 

Addr. Aprtado 257, La Voz del 

Tropico. Daily 7 -10 pm. 

8.972 YVQ MARACAY, VENEZUELA, 44.95 m. 
Sat. 8-9 pm. 

8.970 HC2RL GUAYAQUIL, ECUADOR, S. A., 44.95 
m., Addr. I'. O. Box 759. Sun. 5.45- 

7.45 pm., Tues. 9.15.11.15 pm. 
SISO IAC PISA, ITALY, 45.11 m. Works ships 

irregularly. 
S. HIT CIUDAD TRUJILLO, D. R., 45.25 m., 

Addr. "fa Von de la RCA Victor," 
Almrtado 1105. Daily exc. Sun. 12.10. 

1.40 pm., 5.40-8.40 pm.; also Sat. 

10.40 pm -12.40 am. 

Mc. Call 
6.625 PRADO RIOBAMBA, ECUADOR, 45.28 m. 

Thurs. 1-11.45 pro. 
6.550 HIID CIUDAD TRUJILLO, D. R., 45.74 m. 

Except Sun. 11.55 am.-1.10 pm. 
6.550 XBC VERA CRUZ, MEX-, 45.8 m. 8.15 -9 am. 
6.550 TIRCC SAN JOSE, COSTA RICA, 45.8 m., 

Addr. Radioemisora ('atolles Costarri- 
cense. Sun. 11 am.-2 pm., 6-7, 8-9 pm. 
Daily 12 n.-2 pm., 6-7 pm., Thus. 
bill pm. 

6.545 YVIRB BOLIVAR, VENEZUELA, 45.84 m., 
Addr. "Feos de Orinoco." 6 -10.30 pm. 

6.530 YN1G0 MANAGUA, NICARAGUA, 45.94 ni., 
Addr. "I n "on de ¡us Lagos." 8-9 pm. 

6.520 YVIRB VALENCIA, VENEZUELA, 46.01 Ill. 
I I am.-2 pm., 5.10 pm. 

1.500 HIL CIUDAD TRUJILLO, D. R., 46.15 nt., 
Addr. Apartarlo 623. 12.10-1.40 pm 
5.40.7.411 pm. 

6100 T10W PUERTO LIMON, COSTA RICA, 46.15 
ni., Addr. Ondas del Caribe. Daily 
12 n.-1.30 pul. 

6.477 H14V SAN FRANCISCO de MACORIS, D. N., 
46.32 m. 11.40 am.-1.40 pm., 5.10- 
9.40 pm. 

6.470 YNLAT GRANADA, NICARAGUA, 46.36 m., 
Addr. Leonidas Tenuria, '9a Voz del 
Momlochn." Irregular. 

6.450 MIA CIUDAD TRUJILLO, D. R., 46.51 m. 
8.40-10.40 am., 2.40-4.10 pm. Sat. 
9.40-10.40 pm. Sun. 2.40-4.40 pm. 

6.420 HIll PUERTO , D. R., 46.73 m. 11.40 
am. -1.40 pul.. 5.40-7.40, 9.40.11.40 pm. 

5.410 TIPO SAN JOSE, COSTA RICA, 46.8 in., 

Addr. Apartado 225, "Li Voz de la 
Victor." 12 n.-2 pm., 6 -11.30 pm. 

6.400 YV5RH CARACAS, VENEZUELA, 46.88 m. 
7 -I I pm. 

6.380 YV5RF CARACAS, VENEZUELA, 47.02 m., 
Addr. Box 98,3. 6 -10.30 pm. 

6.360 HRP1 SAN PEDRO SULA, HONDURAS, 
47.19 m. 7.:349.30 pm. 

6.360 YV1RH MARACAIBO, VENEZUELA, 47.19 m., 
Addr. "Ondas Del Lago," Apartarlo 
de Correos 261. 7.30 -11 pm. 

6.350 HRY TEGUCIGALPA, HONDURAS, 47.24 m. 
6.30.8.30 pm. 

1.340 HIX CIUDAD TRUJILLO, D. A., 49.32 rat. 

Sun. 7.40-10.40 am., daily 12.10-1.10 
pm., Toe. and Fri. 8.1(1 -10.10 pm. 

6.318 HIZ CIUDAD TRUJILLO, D. R., 47.5 III. 

Daily except Sat. and Sun. 11.10 ata. - 

2.25 pm., 5.1(1 -8.40 pm. Sat. 5.10- 
11.10 pm. Sun. 11.40 :m.4.40 pm. 

6.300 YV4R0 MARACAY, VENEZUELA, 47.62 m. 8. 
10.311 pm. 

6.282 COHB SANCTI SPIRITUS, CUBA, 47.76 m., 
Addr. P. 0. Box 85. 4 -6, 9.11 pm. 

6.280 HIO CIUDAD TRUJILLO, D. R., 47.77 m. 
7.10 -8.40 am.. 12.40-2.10, 8.149.40 pm. 

6.270 YV6RP CARACAS, VENEZUELA, 47.79 n,., 
Addr. "IA 1b7 de la Philco." Irregu- 
lar. 

6.243 HIN CIUDAD TRUJILLO, D. R., 48 m.,Addr. 
"la Coz del Partido Dominicano." 
12 m.-2 pm., 7.30.9.30 pm., irregularly. 

6.235 HAD LA CEIBA, HONDURAS,48.12 m.,Addr. 
"La Vos de Atlantida." 8-11 pm.; Sat. 
8 pm.-1 am.: Sr,',. 4 -6 pm. 

5230 YVIRG VALERA, VENEZUELA, 4.4.15 m. 6-9.30 
pm. 

8.230 OAXIG LIMA, PERU, 48.15 m., Addr. Apartarlo 
1242. Daily 7- 10.:30 pm. 

6.210 YV5R1 CORO, VENEZUELA, 48.31 m.. Addr. 
Roger Leyl,a. rare A. Urbina y Cia. 
Irregular. 

6.190 HIIQ CIUDAD TRUJILLO, D. R., 48.47 m. 

11.45 am. -1 pm., 4.45.6.45 pm. 
6.155 H11A SANTIAGO, D. R., 48.5 m., Addr. P. 0. 

Box423. I I.40am. -1. 40 pm.; 7.449.40 
pin.; ll'al. 6- 10.30 pm. 

6.171 XEXA MEXICO CITY, MEX., 48.61 m., Addr. 
Dept. in Edo. ,t:. , 7 -11 pm. 

4, S.W. BROADCAST BAND i 
LIN YVSR0 'CARACAS, VENEZUELA, 48.7 m. II 

-2 pm., 4 -l0 411 pm. 
(Crm,tfwued on pupe 89) 

(All Schedules E Standard Time) 
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WHAT'S NEW 
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 

ALL -WAVE 13- 
Tube Receiver Has 

TELE-DIA L 
A new 13 -tube, 3 -band, all -wave high -fidelity receiver. The 
"Tele -Dial" enables the operator to tune in 17 different 
.tations at a twirl of the dial. 

Note the handsome appear- 
ance of this 13 -tube console 
model fitted with the new 

Tele- Dial." 

MANY of the new receivers on 
the market this season employ 

automatic frequency control 
(AFC.) to bring the set into 
exact resonance after it has 
been roughly tuned to a station 
manually. With this device it is 
necessary to have a very strong 
carrier to stake the AFC func- 
tion properly. Servicing problems 
are naturally augmented in a set 
employing AFC. 

In an attempt to provide a re- 
ceiver with all the advantages of 
AFC and none of the disadvan- 
tages, the Lafayette Tele -Dial re- 
ceiver was developed. AFC is 
not used. Instead, a mechanical 
dial of great accuracy is provided 
together with several unique com- 
pensating devices to counteract 
frequency drift due to heat and 
humidity. 

The Tele -Dial has 17 control 
buttons arranged around its 
periphery. Each button is pre -set 
to tune in a given station. After 
this operation (which requires 
only a few moments and no skill 
or tools) it is only necessary to 

place a finger on a given button and pull the dial around to the 
stop in a manner similar to that employed in dialing a single 
numeral on a dial telephone. When the dial has been pulled 
around to the stop, whichever station was pre -set for that par- 
ticular button will be accurately tuned in. Since there are 17 

Itere we see the chassis of the 1:3 -Tube Tele -Dial short -wave 
receiver. (No. 622.) 

buttons, 17 different stations can be tuned -in in this manner. 
In addition, a conventional type dial mechanism is supplied for 
tuning in other stations. The mechanical adjustment of the 
automatic dial is accurate to within 21/2 kc. 

A bi- metallic thermostatic condenser is used in the oscillator 
tuning circuits of the receiver, to compensate for frequency 
drift due to temperature changes. Specially designed and sealed 
fixed condensers are used in the intermediate frequency trans- 
formers and air -dielectric trimmers are employed in the oscil- 
lator circuits to minimize frequency drift caused by varying 
humidity conditions. As a result of these design features, the 
maximum drift from temperature change is 1 kc. and from 
humidity change is only 2 kc. This accuracy is better than 
that of the average AFC system and in addition, there is no 
detuning of the r.f. and detector circuits, as is the case with 
AFC systems. The net result is more accurate tuning and no 
sacrifice of performance in securing automatic tuning. 

The Tele -Dial receiver employs an advanced type of super- 
heterodyne circuit and makes use of 13 tubes. The set covers 
the broadcast and short -wave bands from 530 to 18,300 kc. 
(16.4 -568 meters) in three steps. Band- changing is accomplished 
by means of a switching arrangement. Among the features of 
the set are variable selectivity by means of a 2 -step switch, 
which alters the band -pass of the I.F. circuits and permits high 
fidelity reception, automatic bass compensation at low volume 
levels, delayed AVC, cathode ray tuning indicator, and 20 watts 
output -using beans power tubes. (Continued on page 95) 

Trans -Receiver Has 2.5 to 4,000 Meter Range 
A VERY interesting piece of apparatus 
is that here illustrated. It can be used 

as a S -W transmitter on wavelengths from 
2.5 to 5 meters. It also serves as a S -W 
receiver on wavelengths from 2.5 to 4,000 
meters in 12 bands. It can also be used 
for house -to -house communication or for 
inter -office call systems. with special hook- 
ups supplied by the manufacturer. 

This versatile instrument, known as the 
Ultra Sky Rover, used two tubes -a 12A7 
and the new 6J5G. With this tube as the 
detector excellent reception is afforded 
over the complete range of 2.05 to 4,000 
meters. The 6J5G tube also works very 
efficiently when the set is used as a su- 
perregenerative receiver on the ultra short 
waves; merely by changing the coils, the 
set is converted for straight regeneration 
over the range between 15 and 4.000 meters. 
A special regeneration control has been 
devised for this set, which is very smooth 
and linear over the entire tuning range. 

New Trans -Receiver which has a receiving 
range of 2.5 to 4,000 meters. (No. 623.) 

Continuous band -spread of the electrical 
type is incorporated; distances up to 75 
miles have been covered in transmission 
with this set. 

The reception range is of course prac- 
tically unlimited on the usual short -wave 
channels; on 2.5 to 5 meters the reception 
range is at a maximum, due to the super - 
regenerative circuit used. 

The metal cabinet measures S'4 by 84 
by 64 inches, and has a black wrinkle 
finish. The set is adapted for operation on 
110 volts, A.C. or D.C., any cycle fre- 
quency, and sets are supplied when neces- 
sary for other voltages. The set weighs 
but twelve pounds. Loud -speaker operation 
is afforded when used as a receiver; plate 
modulation is employed when used as a 
transmitter. 

This article has been prepared from data 
supplied by the courtesy of the Ultra High 
Frequency Products Company. 

Names and addresses of manufacturers of apparatus furnished upon receipt of postcard request; mention No. of article. 
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Mc. Call Me. Call Mc. Call 

6.160 YUZ COLOMBO, CEYLON, 48.7 m. Daily 
exc. '[murs. and Fri., 7 Im -12.30 pm.; 
Sun. 7 -11.30 am. 

6.065 HJSABD CALI, COLOMBIA, 99.3 m., Addr. La 
Vox de Valle. 12m.-I.30 pm., 5.10 -9.40 

pm. 

6.005 VE9DN DRUMMONDVILLE, QUE., CAN., 
Addr. Cauad,:a, Marconi 

Sat. 11.30 pm.-2 am. 

6.150 CSL LISBON, PORTUOAL,48.78 m. Irregu- 
lar. 7 -8.30 am., 2 -7 pm. 

IOU VQ7L0 NAIROBI, KENYA, AFRICA, 49.31 m., 
Addr. Cable and Wireless, Ltd. Mon: 

6.000 ZEA SALISBURY, RHODESIA, S. AFRICA, 
50 m. (See 6.147 mc., ZEB.) 

6.150 CJRO WINNIPEG, MAN., CANADA, 48.78 m., Fri. 5.45.6.15 am., 11.30 am.-2.30 pm., 6.000 RV59 MOSCOW, U.S.S.R., 50 m. Irregular. 
. Addr. (see 11.720 mc.) 4 -10 pm. also Tues. and Thum. 8.30-9.30 am.; 5.990 XEBT MEXICO CITY, MEX., 50.08 m., Addr. 

6.147 ZEB BULAWAYO, RHODESIA, L AFRICA, 
48.8 m. Sun. 3.30-5 am.; Tues., Fri., 

Sat. 11.30 am. -3.3O pm.; Sun. II am.- 
2 pm. 

l'. n. R,.: 7.4 I I. 'i m. -L am. 

2.15-115 pm.; Mon. and Thura.l l am: L100 ZHJ PENANG, FED. MALAY STATES, 49.34 41 S.W. BROADCAST BAND + 

12 m. tn. 6.40-8.40 am., except Sun., also 6.57E HJ4ABD MEDELLIN, COL, 50.26:m., Addr. La 
6.147 COKO SANTIAGO, CUBA, 48.8 m., Addr. Box S:d. 11 1,111 -1 am. Vox Cutia. 8 -11.30 pm. 

137. 0.10 am., 11.30 am.-1.30 pm., 3-6.080 CP5 LAPAI. BOLIVA, 49.34 m. 7 -10.30 pm. LIU HVJ VATICAN CITY, 50.27 m. 2 -2.15 pm. 
4.30 pm.. 1411 pm., 12 m.-2 am. 6.080 HPSF COLON, PAN., 49.34 m., Addr. Carlton daily; Sun. 5-5.30 am. 

6.145 HJ4ABU PEREIRA, COL, 48.8 m. 9.30 am.-12 Hanel. I 1.45:un: 1.15 pm., 7.95.10 pm. 6.810 HJN BOBOTA, COL, 50.42 m. 6-11 pm. 
m., 6.30-10 pm. 6.080 W9XAA CHICAGO,ILL, 49.34 m.. Addr. Chicago 6.540 TUX GUATEMALA CITY, GUAT., 50.5 m. 

6.140 WBXK PITTSBURGH, PA., 48.86 m., Addr. Fed. of Labor. Relays WCFL irregular 4-6, 9-11 pm. ; Sun. 2 -5 am. 

Westinghouse Electric A. Mfg. Co. 6.079 DJM BERLIN, GERMANY, 49.34 m., Addr. 6.510 TVIRL MARACAIBO, VEN., 50.59 m., Addr. 

6.137 CR7AA 
Relays KDKA 9 pm.-12 m. 

LAURENCO MARQUES, PORT. E. 6.070 HJ3ABF 
Broadcasting House. Irregular. 

BOGOTA, COL, 49.42 m. 7-11.15 pm. 

Radio Popular, Jose A. Higuera M, 
P. O. Box 247. Daily 11.43 am.-1.43 

48.87 m. 4 -9, 10.30-11 am., 12 

pm., 11.15 pm. -1 am. 

6.070 CFR X TORONTO, CAN., 49.42 m. Relays 
'FRB irregularly 7 am. -12 m. 

pm., 5.13 -10.13 pm.; Sun. 9.13 am- 
3.13 pm. 

6.135 HJIABB BARRANQUILLA, COL, 48.9 m., Addr. 6.070 YV1RE M ARACAIBO, YEN., 49.42 m. 6-11 pm. 6.525 HH2S PORT -AU- PRINCE, HAYTI, 50.63 m., 

1'. 0. Box 715. 11.30 am.-1 pm., 4.30- 6.070 VE9CS VANCOUVER, B. C., CAN., 49.42 ni. Addr. P. 0. Box A103. 7 -9.95 pm. 

10 pm. .In. 1.45 -9pm. 10.30 pm. -la m.; Tues. 6.517 YV4RP VALENCIA, VEN., 50.71 m. Irregular. 
6.135 HISN SANTIAGO, D. R.,48.9m. 6.40-9.10 pm -;.:30 pm., 11.30 pm.-I.30 am. Daily 5.100 TINS PUNTARENAS, COSTA RICA, 50.85 m. 

6.130 TGXA GUATEMALA CITY, GUAT., 48.94 m.. -7.30 pm. 6-10 pm. 
.Addr. Giornal Liberal Progressiata. 0.065 HJ4ABL MANIZALES, COL, 49.46 m. Daily LDS YV3RA BARQUISIMETO, VEN., 50.86 m.,Addr. 
Irregularly. II am. -12 m., 5.30-7.30 pm.; Sat. La Voz de Lora, 12 m.-1 pm., 410 pm. 

6.130 COCD HAVANA, CUBA, 48.94 m., Addr. Calle 5.30-10.30 pm. 1.100 JIC TAIHOKU, FORMOSA,50.93 m. Works 
G y 25, Vedado. Relays ('MCD 11 6.060 WOXAL CINCINNATI, OHIO, 49.6 m., Addr. Tokio 6-9 am. 

m.-12 m., 7 -10 pm.; Sun. 12m. -4 pm. ('resley Radio Corp. Relays 1V'LW LOBE HCK QUITO, ECUADOR, 50.98 m. 8-11 pm. 

6.130 VE9H X HALIFAX, N. S., CAN., 48.94 m., Addr. 5.30 am. -7 pm., IO pm.-1 am. 5.875 MIN TEGUCIGALPA, HONDURAS, 51.06 m. 

P. 0. Box 998. Mon.-Fri. 9 am.-1 pm.. 0.060 W3XAU PHILADELPHIA, PA., 49.5 m. Relays 1.15-2.16, 8.30.10 pm.; Sun 3.30- 5 .30. 

5 -11 pm. Fri.; 14 pm., Sat.; Sun. 9 am: %V('A(' 7 -I0 pm. 8.30-9.30 pm. 

I pm., 2 -I1 pm. Relays ('HNS. 6.060 OXY SKAMLEBOAEK, DENMARK, 49.5 m. LOSS HI1J SAN PEDRO DE MACORIS, D. R., 

6.130 ZGE KUALA LUMPUR, FED. MALAY ST., 1 -6.30 pm. 51.25 m., Addr. Box 204. 12 m: 2 pw., 
48.94 m. Sun., Tue. and Fri. 6.44 L810 HJ3ABD BOGOTA, COL, 49.59 m., Addr. Colom- 6.30-9 pm. 

5.40 am. bia Broadcasting, Box 509. 12m.-2 6.063 WOB LAWRENCEVILLE, N. J., 51.26 m., 
6.130 LKL JELOY, NORWAY, 48.94 m. 11 am: pm., 741 pm.; Sim. 5-9 pm. Addr. A. T. it T. Co. Works Bermuda 

, pm. 6.546 HI9B SANTIAGO, D. R., 49.63 m. Irregular nights. 

6.125 MONTEVIDEO, URUGUAY, 48.98 m., 6 -11 pm. LB60 TVIRB MARACAIBO, VEN., 51.28 m., Addr. 
.1.ldr. Radio Electrim de Montevideo., 
Mercedes 823. 3.30-9 pm. 

6.042 HJ1ABG BARRANQUILLA,COL,49.65 m., A,dlr. 
I .n,isora Atlantico. 11 am.-11 pm.; 

Apartado 214. 8.45 -9.45 am., 11.15 

am. -12.15 pm., 4.45 -9.45 pm.; Sun. 

6.125 OAX1A CHICLAYO, PERU, 48.98 m., Addr. La 111. I I am.-8 pm. 11.45 am.-I2.45 pm. 

\'oz de Chivlayo, Casilla No. 9. 8.11 6.040 WIXB MIAMI BEACH, FLA.,49.65 m. Relays 6.W TDD SHINKTO, MANCHUKUO, 51.46 m. 
\11OD 12m. -2 pm., 5.30-6 pm., 10 Works Tokio 6-9 am. 

6.122 HJ3ABX BOGOTA, COL, 49 m., Addr. La pin.-12 m. 6.1135 TIGPH SAN JOSE, COSTA RICA, 51.5 m., 
Apartado 2663. 10.30 am.-2 ; 6.040 

5.3411 pm.; Sun. 6-11 pm. 

W1XAL BOSTON, MASS., 49.65 m., Addr. Fni- 
Venity ('Inb. Generally from 6-IO pm. 

Addr. Alma Tica, Apartada 800. II 
am.-1 pm., 6-10 pm. Relays TIN 0-10 

6_120 W2XE NEW YORK CITY, 49.02 m., .Addr. 6.090 YDA TANOJONGPRIOK, JAVA, 99.65 m., pm. 

11'nmt. System, 485 Madison 
l'-I I pm. Relays VVABC. 

Addr. N.1.R1.0.M., Batavia. 10.30 

pin. -2 am.; Sat. 7.30 pm.,-2 am. 

6.100 YVMRC CARACAS, VEN., 51.72 m., Addr. Radio 
Caracs. Sun 8.30-11.30 am., 1.30- 

6.120 XEUI MEXICO CITY, MEX., 49.02 m.. \ 6.030 HJIABP MEDELLIN, COL, 49.75 m. 8-11 pm. 10.30 pm. Daily 10.45 am. -1.30 pm., 
, de Mayo 21. Mays XEF'O 1 6.030 HPSB PANAMA CITY, PAN., 49.75 m., Addr. 4 -10.30 pm. 

6.115 OLR2C PRAGUE, CZECHOSLOVAKIA, 4', '- P.O. Box 910. 12m: I pm., 7 -10.30 pm. 5.790 .1VU NAZAKI, , 51.81 m. Irregular. 
m. (See 11.875 me.) 6.030 VE9CA CALGARY, ALTA., CAN., 49.75 m. 5.754 OAX4D LIMA, PERU, 51.9 m., Addr. P. 0. Box 

6.110 XEPW MEXICO CITY, MEX., 49.1 m., Addr. Thur. 9 am.-2 am.; Sun 12 m.-12 m. 853. Mon., {Ved. and Sat. 9 -11.30 pm. 

la Vbz de Aguila Aztem l'oie Mex., 

Apartado 8403. Relays XFJ 1V 11 pm: 
6.030 OLR2B PRAGUE, CZECHOSLOVAKIA, 49.75 

m. (Sere 11.875 mc.) 
5.750 YNOP MANAGUA, NICARAGUA, 52.11 m. 

8.9.30 pm. 

lam. 6.025 HJIABJ MARTA, COL, 49.79 m. 5.30- 5.740 TOS GUATEMALA CITY, GUAT., 52.26 m. 

6.110 VUC CALCUTTA, INDIA, 49.01 m. Daily 3- 10.3(1 pm., except Weal. Weed., Thur. and Sun. 6-9 pm. 

5.30 am., 9.30 am.-I2 m.; Sun 7.30 am: 6.020 DJC BERLIN, GERMANY, 49.83 m., Addlr. 5.730 HC1PM QUITO, ECUADOR, 52.36 m. Irregular 
12 m. (.See 6.079 mc.) 11.35 am. -4.30 pm. 10 pm. -12 m. 

6.105 HJIABB MANIZALES, COL, 49.14 m.e Addr. 1.020 XEUW VERA CRUZ, MEL, 49.83 m., Addr. Av. 5.720 YV2RB SAN CRISTOBAL, VEN., 52.45 m.,Addr. 
P. 0. Box 175. Mon.-Fri. 12.15-1 pm.: Independencia 98. 8 pm. -12.30 am. La Voz dr Tachira. 6-11.30 pm. 

Toe. and Fri. 7.30-10 pm.; Sun 2.30- 0.014 Z H I SINGAPORE, MALAYA, 49.18 rn., A,dlr. 6.610 TI5HH SAN RAMON, COSTA RICA, 54.55 m. 

.5 pm. Ratio Service Co., 20 Orchard Rd. Irregular 3.30-4, 8.11.30 pm. 

6.100 W3XAL BOUND BROOK, N. J., 49.18 m., Adr. 
Nall. Brad. Co. 5.10.15 pm. 

Mon., Wed. and Thur. 5.40-8.0 am.; 
Sat. 10.90 pm.-I.10 am. 

5.146 PMT BANDOENG, JAVA, 58.31 m. 5.30-11 

am. 
6.100 W9XF CHICAGO, ILL,'49.18 m., Addr. N.B.C. 

1(1.30 pm.-1 am. 

6.015 HI3U SANTIAGO DE LOS CABALLEROS, 
D. R., 49.88. m. 7.30-9 am., 12m.-2 

5.077 WCN LAWRENCEVILLE, N. J., .59.08 m., 
Addr. A. T. & T. Co. Works Englund 

6.100 HJ4ABE MEDELLIN, COL, 49.18 m. 11 am.-12 pm., 5-7 pm., 8 -9.30 pm.; Sun. 12.30- late at night irregularly. 
111., 6 -10.30 pm. 2. 5-6 pm. 5.025 ZFA HAMILTON, BERMUDA, 59.7 m. 

6.C97 ZTJ JOHANNESBURG, S. AFRICA, 49.2 m.. L012 HJ3ABH BOGOTA, COL, 49.91 m., Addr. Apar- Works N. Y. C. irregularly at night. 

:Addr. African Broad. Co. Sun -Fri. 
11.45 pm.-12.30 am.; Mon. -Sat. 3.30-7 

lado 565. 6-11 pm.; Sun 12m.-2 pm., 

4 -11 pm. 

5.000 TFL REYKJAVIK, ICELAND, 60 m. Works 
Europe nightime irregularly. 

am., 9 am.-4 pm.; Sun. 8 -10.15 am., 

12.30-3 pm. 
6.010 VP3MR GEORGETOWN, SRI. GUIANA, 49.9 m. 

> ,n .7.45- 10.15am.;Daily4.45- 8.45pm. 

4.975 GBC RUGBY, ENG., 60.3 m. Works chipa 

irregularly. 
6.095 

6.090 

JZH 

HJ4ABC 

TOKIO, JAPAN, 49.22 m., Addr. (See 

11.800 mc., JZJ.) Irregular. 
IBAQUE, COL, 4926 m. 7pm: 12 m. 

0.010 COCO HAVANA, CUBA, 49.92 m., Ad,lr. I'. 0. 
Box 98. Daily 9.30am: 1 pm., 4-7 pm., 
8.10 pm ; Sat. also 11.30 pm.-2 am. 

4.820 

4.790 

GM 

VESBK 

RUGBY, ENG., 62.24 m. Works N.Y.C. 
nightime irregularly. 

VANCOUVER, B. C., CAN., 62.63 m., 

6.090 CRCX TORONTO, CAN., 49.26 m., Addr. Can. 6.005 HPSK COLON, PAN., 49.96 m., Addr. Box 33. Addr. Radio Salm Service, I.ld.,780 
Broadruating Corp. Daily 5.3011.313 7.30-9 am., 12m.-1 pm., 6-9 pm. Beatty St. Except Sun. 11.30-11.45 

Ian.; Sun. 5-11.30 pm. 6.005 CFCX MONTREAL, CAN., 49.96 m., Can. am., 3-3.15, 8.8.15 pm. 

6.090 IBW2 HONGKONG, CHINA, 49.26 m., A,blr. Marconi Co. Relays CFCF 6 am: 4.762 WOO OCEAN GATE, N. J., 63.1 m., Addr 
I'. O. Box 200. Irregular. 11.15 pm.; Sun. 9 um.-11.15 pm. A. T.A T. Co. Works ships irregularly. 

(Continued on pape 100) 
(All Schedules Eastern Standard Time) 
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SHORT WAVE DESTI N BOX EDITED BY O 
G. W. SHUART, W2AMN 

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 25c will he answered in turn on 
this page. The 25c remittance may he made in 
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. 

S6 oR o 245 us TG SueRtESSOR 

15 

10.000 
00M5 

w17í5 

Suppressor Grid Modulator (1066) 

SUPPRESSOR GRID 
MODULATOR 

Alfred Winton, Pawtucket, R.I. 
(Q.) I am using a RE -20 in the 

final amplifier of my transmitter 
and have been using it for CW 
operation. I now desire to switch 
over to phone and would like to 
have data on a suitable modulator 
which can be used in conjunction 
with a double -button carbon micro- 
phone. Of course. I intend to use 
suppressor grid modulation. 

(A.) We have shown the dia- 
gram of a two -stage amplifier con- 

L6,66,1,4;1'4 

iM5uL4TE0 
WIRES 

4L-C, Pt SOLDERED rOGErMER MERE 

Receiving Doublet (1067) 

sisting of a triode and pentode. 
Either the 2.5 or 6.3 volt type tubes 
may be employed, and of course 
either metal or glass tubes may be 
used. In the input circuit of the 
triode we have a pain control as 
this is quite necessary, in order to 
obtain proper percentage of modula- 
tion. The output transformer is 
one designed to match a pentode 
into a suppressor grid. These are 
readily obtainable from any radio 
supply house. 

400 VOLT POWER- SUPPLY 
Firman Lopez. San Francisco, Calif. 

(Q.) I have a 400 volt 100 ma. 
power transformer which I would 
like to incorporate in a power - 
supply. Will you kindly print the 
necessary diagram together with the 
data as to the ratings of the other 
parts. This power -supply should be 
capable of delivering pure D.C. 

(A.) We have shown the power - 
supply diagram which makes use of 
the 400 volt transformer which you 
have. Two 30 -henry filter chokes 
and three 8 mf. electrolytic con- 
densers are used in the filter por- 
tion and should result in a loom -free 
power -supply. We suggest that you 
use good electrolytic condensers, 
such as the wet 500 -volt variety. 
If the input condenser, that is, the 
one nearest to the 83V rectifier tube 
sparks over. evidenced by a crack- 
ling or buzzing sound, we suggest 
that you connect another one of 
similar value in series with it. We 
have put no value on the heater or 
filament winding. This depends 
upon the particular type of trans- 
former employed. 

COUPLING THE DOUBLET 
TO S -W RECEIVERS 

Edward Carbon, Philadelphia, Pa. 
(Q.) I have recently purchased 

material to construct a doublet 
antenna and would like to know 
just how I can couple this to my re- 
ceiver. The present method of an- 
tenna coupling makes use of a small 
variable condenser. I would also 
like to know if an clectro- auntie 
shield should be used. 

(A.) Coupling a doublet to a 
short -wave receiver is very simple. 
The coil at the end of' the lead -in 
wires should consist of from 2 to 4 
turns. This small coil should lie 
coupled inductively to the It nega- 
tive or grounded end of the grid 
coil. The coupling here should be 
variable if the doublet is coupled 
to a regenerative detector. If the 
doublet is being coupled to an R.F. 
stage. then the coupling may be 

6147 

ti 25E55 
1 c 677 

R CC 
2 5 ma) 
o 

0.1.5, 6651 

01 
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05 / 
x x 1/ 

1 
25.000 
0MM5 

6.3v 
Mc 
01 

G 

, 50.000 
B- osas B+ 250V 
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Mc 

T.R.F. Receiver Employing 3 Metal Tubes (1069) 

fixed and need not be variable. The 
electro- static shield you refer to 
may help in reducing noise. Should 
you desire to try the shield, we have 
shown all the data in the drawing. 
It consists of' a group of insulated 
wires spaced slightly and soldered 
along one edge and this edge is 
grounded. The other end of the 
group of wires is not soldered to- 
gether. However, they should be 
supported with a thin strip of cel- 
luloid and secured firmly with 
cellulose cement such as Du Pont's 
household cement. 

T.R.F. WITH METAL 
TUBES 

Chester Donson, Camden, N.J. 
(Q.) I have noted a number of 

excellent circuit arrangements in 
past issues of the Question Box, 
however most of them employ glass 
type tubes. I would like to build 
a receiver of the tuned It.F. variety, 
employing metal tubes. Will you 
kindly recommend a circuit in the 
coming issue of the Question Box. 
I prefer one stage of tuned R.F. 
regenerative detector and one stage 
of audio. 

(A.) Any of the circuits pub- 
lished in previous issues of the 
Question Box may be used with 
metal tubes with no changes in the 
circuit values. It is only necessary 
to choose the metal equivalents to 
the glass type tubes. Our method 
of showing the tube symbols in- 
cludes both the physical arrange- 
ment showing the prongs of the 
sockets and also the tube element 
symbols: when employing glass 
tubes disregard the socket connec- 
tions around the outside of the tube 
symbol. For your benefit, and .for 
those who wish to build a similar 
set we are printing the diagram. 

PRE -AMPLIFIER FOR 
MICROPHONE 

Joseph Cameron, Fort Worth, Tex. 

(Q.) I have an audio amplifier 
which is designed for the usual car- 
bon microphone. For better quality 
I intend to use a crystal microphone 
and find that I must increase the 
amplification in order to obtain 
proper results. 

(A.) We have shown the dia- 
gram of a single resistance coupled 
amplifier stage which may be coupled 
to the grid circuit of your present 
amplifier. Of course, if a mike 
transformer is already incorporated 
in the amplifier this will have to be 
disconnected. 

Pre -Amplifier for Crystal 
Microphone (1070) 

2 -TUBER USING TYPE 30's 
Jack Morrales., Perth Amboy. N.J. 

(Q.) I have two type :30 tubes 
and an audio transformer. Please 
be kind enough to show a circuit 
diagram using these parts. I would 
also like to use .00025 mf. con- 
densers with plug -in coils. 

(A.) We have shown the con- 
ventional diagram employing type 
30 tubes. Transformer coupling is 
employed between the two stages 
and regeneration is controlled with 
140 m}nf. variable condenser. 

400 Volt Power Supply (1065) An Excellent Receiver for the Beginner (1071) 
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NEW 1937 SHORT WAVE APPARATUS 

(PROMPT SHIPMENTS ON ALL ITEMS) 

et, live to 3.000 

receiver. unequaled e (crests Sprat, n 1 most s nsufit new unsm r , 
circuit 

in annearanrr per - 
furmance and value. 

and 
a special, highly efficient anñ selective circuit producing results 

which WI . y even the must discriminating Short wave fon. 
ER -19 eipped with the famous ELLEN NOISE SUPPRESSOR, the latest development of our laboratories 

and which i itself into immense popularity. This remarkable development. exclusive with MILER, 
enables you to enjoy reception from those far -off stations its excellent clarity and volume. 
e Constructed id the finest materials and le vonl1I t 

e,n, 

the highest 

's 

I PLI d s, this n Sea 

two bliti. two 6.15G. one 7h, one 1.1, amt 53 high rain tubes as TONED RF AMPLIFIER. TUNED ELECTRON 
COUPLED SCR 

Eutput 
EEEEE F TECTOR, powerful :1 stage : III ncy with new beam 

amplifier lobe stage recta peak d amlio power to 
l 
ha tsa11 

fd 
etit y dynamic loud - 

Nker 
LE 

NOISE SU cESS rectifier ht complete 
mil lr lFREE power supply. o 

T 
UIN electron tube circuit enabling ape eeat kr to reduce or eliminate certain typ es noises en- 

1 all receivers-automatic r headphone jack-smooth and noiseless lees controls-highly efficient in. 
ted i e aerial-ground connections-POWERFUL -/idel,ty system-large, illumi- 

nated airplane é Mal-sensitivity. volume, and selectivity v,ty gnat will 

bml cyobare 
features i be E.1 9e 

in n, well as UM in ua a Is In n class by itself-heavy 
steel cabinet with 

ieofhre, 
in durable black shrivel-colored ghat hghts 

=plane Lc and 
Whdeal - 

plated e.r 
Sroan yalibell that plates 

-plated and shielding-Operates entirely from your 105 to 130 
house 

cot 
ats 

E R-19 under 
m s oe nsrlforeign fó l u do- 

mestic :i was stations with 
will oro In dozens 

Order see yourself. 
For those who wish to build their own 

offer: 
KIT of all parts, roils for R1/2.3000 m 
lees. unwired ,Dens tubes R cabinet) 

52.50 
1 matched S 

extra 
Sylvania Uses. extra 3.35 

Wired and tested. extra 2.00 

EILEN ER -19 -B 7 -tube BANDSPREAD BEAM POWER RECEIVER 

ER -19, complete. READS TO T'SE. with 7 RCAor Sylvania tube'. $ 
12 low -lose silver plated coils for 8% to 3000 meters. whet. in 
cabinet, and instructions 

III metal tutee are preferred over the glass type. add $1 to 
above price., 

195 

AMATEURS: Model ER- 10 -R 

tao Iq n, Otec,l':l OS 
a pt 

`hat 
it s 

cil fms wh voltage 
and 

coils for 20.áu. 
$0.100 SI bands spreading 
these bands 80r.ó of dial 

Flscale. Add $1 to price of t.10. 110 meter hand cals 
if desired extra $I.J.) 

ER -20 8 -TUBE BAND 

SPREAD POWER RECEIVER 
(21/2 to 3,000 meters) 

ER -20 and ER -20 -AB have the same 
specifications as the above ER -19 and 
ER- 19 -AB, but is equipped with an 
EIGHTH TUBE (6J5G) enabling the 
wavelength range to be extended down 
to 21 meters. This additional tube is 
designed especially for ultra -high fre- 
quency wavelengths. This receiver is 
exceedingly simple to operate with ex- 
cellent results. Also, a tone control for 
FIVE METER. 
ADD $4.50 to price of corresponding 
ER -19 or ER-19-AB model. Prompt de- 
Ily,ry can Inc made. 

7C 5 -Tube 
Short Wave Receiver 

era to 625 metri. 

Bigger and 
More 

Powerful 
Than Ever 
A Giant in 
Perform- 

ance 

ÌL!0 UB FPERFORMANCE 
^lus THE 502A 

makes an 
Equipped with a powerful 3 stage audio frequency 

r 11lifier. 
Uses I066F7 (twin 2 in 1 ttthel- 70-K02A 12,1: 
nx ̂n tube) tubes as R.F. amplifier. electron coupled 
scr n grid regenerative detector. powerful :1 stage 
audio amplifier with pentode output stage. rectifier 
and from 1105 to 

built-in power lt AC orlDC'lightraocketntlre- 
RAI D SPREAD 

high 
TUNING-smooth 

quality lspeaker- automatic 
headphone UJack-large. illuminated airplane yp 
verifier dial -large low toes inductances. Ha eavy. black 

vr !mesh metal chassis end 1abinet. M,1.1 Ide 
to te appreciated. Satisfied owners report as 

lmyna as 35 foreign countries on the loudspeaker With 
MIS model. You may do the sa under fair condo 

IODER YOURS TODAY: YOU WILL NOT Ill Pon, 
t T 

()ODER 

RULER TC RECEIVER. wired. In cabin- t 295 et. mplete. READY TO USE, with 
lmealier 5 RCA Iules. 4 rods for Rt.x to a 

ull meters. nd im le Instructions.... 
2 Broadcast Rand Coi.. extra $1.25 
nC KIT, unwired. of necessary parts, ',125 Ils for 8t; to 200 meters. m1 bistro- 

s less cabinet. speaker. tube, 
Beautiful tal cabinet. extra Sí.25 
5 matched RCA tulles - - 3.15 Special loudspeaker 5 

12) 
Broadcast band colla. 21)114625 melr,s.... 1.25 

..ldu for wiring A testing. extra 1.50 
SPECIAL: COMPLETE KIT, unwired, cab - 

7;11.45 2O(Ì me ters 
a 'ni simple instructions ta w 

2 broadcast Coils. extra 51.25 

AMATEURS: Model 7C -AB, sau pecIfieetions as 
prIt 

that out 
special 

tuning 
'circuit and co, i f. 

rey 180¡,, M bands over 1i' 

wit Mal. 
h. Same price as 

with 
Model Sn or 6aAaa b.d 

..y model of 7f'. Op' from inexpensive dry 
Ia. arms. Saone perle. 

CA BS-5 
6 -Tube Band switch Receiver 

10 to 600 M 

A ` nwerfol. sensitive. and SW receiver 
covering l wave-length pan f 10 to 600 
meters In 5 steps. NO PLUG-IN COILS used. 
Simply turn the waveband selector switch and e 

y ecelibin arty wavelength ithin this range. 
Uses 

5' /.ri tubes as RF amplifier. electron 
O 2A. 

coupled one 
e,l generative detector, lmerf11 2 stage 

audio enii,Iifue with ntaale output stage. r 1 

be'. and complete built -in power supply. 
Ht'MFREE- III- fidelity dynamic loudspeaker- See editorial article Papa 

Illuminated. airplane type vernier dial -hand dal. Dec. issue S.W.C. 

IM house Ururrent- i,eautifulrheavy. 1115aakU 
headphone finish 

Jack-extremely 
and cabinet: yonlrole- nperatee from eyour AC or 

DELIVERS GREAT LOUDSPEAKER VOLUME ON THE GREAT MAJORITY OF SHORT WAVE FOREIGN STA- 
TIONS UNDER FAIR CONDITIONS. 
PRICE. complete with O tores. cabinet. wired, and Instructions. 
ready to use 

BEAM POWER TUBES TO EE NAO 

88 -5 KIT. of necessary earls. including detalled$1095 
instructions; less tubes. cabinet. unnired 

SPECIAL: Complete kit, cabinet. tubes and $14.95 
Instruct ion, unit ire,' 

- t, ne, add fl) Ilf metal lobes an pr.- frrr..1 t, lia" 

A dependable receiver 
which is g'loran tee,, to 
give 

AC DC 
house e at. 

or 
to 

Budd and 1 e' y to orate. 
Beautiful. a black shrivel 
finish cabinet and Inctruc. 
lMns 
length 

range shed. 
12.600 

t'ave- 

ters. An 
range 

set for 
me- 

ters. 
who wishes to 

learn the thrill of short 
wave reception. 

3 
Tube Short 
Wave Radio 

Only $3.25 
(less tubes, phones, unwired) 

A REAL. powerful 3 tube 
abort wave set that read - 

policewlalls. 1resit ass 
dons. 

calls. and 
foreign a eons with [ onI 
lJur owlet. hair 1 
ions. THE WORLD SAT 

YOUR DOOR! 

ITHREE TUBE BAT- 
TERY SET. less tubes. 

Tphones. unwired $2.95 
WO TUE BATTERY 
SET. tubes. 
phone., $.00 

KITS wired. extra 
Tat 

band 
ech Broad 

Cannonball doubt 

411111) 
AN -6 Four Tub* 
BANDSPREAD 

RECEIVER 

'selective 
designed Ii-r 

toe fan who 
1 

a l 
s the u 

of headiMones, 
l'.cs n17-1lli. 
76414 tubes In 
Ave -tube Per- 
formance ie. 
call TUNE 
RF a plifier 

TUNED electron coupled screen grid r ne tive le- 
tw'o stage o m,llfier, lifer Aa bi Il -In 

power supply. NUM -FREE. POWERFUL. Readily 
p. Ines a taker. Operates from your 105.130 volt 

101ISe current. 
AN.5, complete with 4 matched tubes, ells for 9 to 
200 meters. cabinet. wired $15.95 READY FOR USE 
Rroadeant band coils 121. extra 51.45 

AMATEURS: Model AN -5 -AB has Same specifications 
as AN -5 a ,' pt that has plate voltage r t-o' switch 
and special Úandspread rolls for 20.40- SO-IOO meter 
inds. Add $1 to price of AN -S. 

$1695 

AMATEURS: 
Model RS -5 -Ait has same specifications 
as 138 -5 except That It has special band - 
spread circuit for 20 -10 -80 -160 SI bands 
and is rVUl plied with plate collage rut - 
uR so fib 1i. . \ll 31 lin alert, prier. 

HF-35 3-Tube SW 
Transmitter nsmittsmitt er 

A erful and well 
vii amateur baud trait. 

I of great beauty 
and nry-AT A 

WITHIN THE AMATEUR'S 
REACH. Uses 51I46 -46 

six TRITET CRYSTAL 
ON TROLLED OSCILLATOR - 
Lass C RF POWER AMPLI, ire-built-in antenna 

system-beautiful. 1.1. -k 
'd 1 metal two ml stale- 

. 
meter. -Ellen 

ransmittinq dials- highest 
dialìty nstructi 

watts of output tput 35 
2o.0410.180 M bands. A 
ransmitter that You ca 

llD oto ö 
t f An excellent 

exciter xeter unit high power 
tares to be added later. a 
. for any I band and nstrucllons Included. 

HF -35. ssembled. end ready to ire $2195 
Hess tubes. power supply. crystal, bold 
er and additional colla) 
Matched Arcturus Tutees 43. $2.15 
Eden quartz crystal 180 or 180) $1.95 
Ellen 

crystal holder 1.00 
'ills for additional hand.. per set 1.45 

NV -4711 1 -Tube power 

HF 337 , lees tulrSC w45 
Labor for wl hnst extra 

11.50 
83 tube f 

r 
HV 
cents 

5, ex. 
tra 

M -18 3 -Tube Modulator 
for e with HF35 and 

paille of m0dulatln 

O0'Fié:i 
output 

914.9555 
Three Arcturus tube. 
56- 53 -53, xtra it.U./i 

FREE: New 1937 catalogue 
of short wave receivers, transmitters, & 5 mefer 

apparatus. Send stamp to cover mailing costs 

on YOUR copy. 

JUST OFF THE PRESS! 
Prim pt a ry rte, 20 °: deposit on C. O. D. orders 

EILEN RADIO L_1IORATORIES, Dept. SC 6, 136 Liberty Street, NEW YORK, N. Y. 

1 t 
Please mention SHORT WAVE & TELEVISION when writing advertisers 
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92 SHORT 

ANOTHER 
Exclusive Ace 
Development 

WAVE & TELEVISION for JUNE, 1937 

Practical Cathode -Ray 
Television In France 

THE UNIVERSAL SIX 
81/4 to 625 Meters -Four New Tubes 

A Truly Univer- 
O erates on AC-DC-Battery Receiver P / 

IMAGINE!! A compact, self- contained sensitive receiver with real 
SIX TUBE performance that will operate on any AC or DC house line 
or on batteries, without making any changes. The Ace Universal -SIX 
will operate anywhere! Simply plug in a cable and -PRESTO! A 
completely battery operated set with the same full toned loud speaker 
volume -the same thrilling foreign reception -the same miraculous 
ease of operation! Really TWO good receivers for less than you would 
expect to pay for either one! 

POWERFUL tube line -up: 6F7 Screen grid pentode R.F. stage and 
first audio stage -6F7 Electron coupled regenerative detector and 
second audio stage -38 third audio power pentode output stage - 
I-V heater type rectifier for humless power supply! Every tube serves 
a useful purpose -no `[ballast" tubes to make the set appear larger! 

MORE FEATURES: Full Bandspread 814 to 625 meters- self -con- 
tained speaker -transmitter type dual speed full vision dial- provi- 
sion for headphones -velvet smooth control of regeneration -oper- 
ates entirely on AC, DC, or Batteries -Low current drain with high 
output means real economical operation. 

$7.15 brings you every part needed to build this remarkable all 
purpose receiver, including: drilled panel and chassis, 4 coils tuning 
from 8% to 200 meters, condensers, dials, chokes, resistors, 
etc., etc., in fact every part down to the last screw and nut and t 15 large, easy to follow instruction sheet. (Less tubes, speaker 
and cabinet, unwired) 

CLIP THIS COUPON 

rr rl seni me your free catalog fully describing describing 
wee ducts. 

Nam. 

Address 

C." 

Laboratory wired and Tested ... $1.50 additional SPECIAL: 
re All ,sse accessories-set a 

a 

e ries -set of four matched tubes, s sil!se sneaker, cabinet coils to tune from 200 to 625 meters - 
add $5.50 to above prices. 

ORDER YOUR UNIVERSAL SIX NOW! 
net.. one fully guaranteed! Buy uith safety! 

ACE RADIO LABORATORIES 
227 Greenwich St., Dept. C -6, NEW YORK CITY 

THE HOUSE OF VALUE AND SERVICE 

Have you a Binder in which to keep your copies of SHORT WAVE and TELEVISION? Order 
one today -$1.25. Holds 12 copies. SHORT WAVE and TELEVISION, 99 Hudson St.. N.Y.C. 

SEE THE SKY -CHALLENGER 
Hallicrafters' New 

COMMUNICATIONS RECEIVER! 
Amateur Radios Greatest Valuel O Tubes -Cam. 

Piet coverage 
of all active amateur bandes- F.lertri. 

Band Spread-Sensitivity and uselectivity euPe- 
eier to many I,Ighrr Priced e it at your dealers or write for complete information: 

the hallicrafters, inc. 
2601 Indiana Avenue, Chicago, U.S.A. 

Cable Address "HALLICRAFT" 

BLILEY CRYSTALS 
20 -40 -80 -160 Meter Bands 

$3.95 up. 
Bliley Electric Co., Erie, Pa. 

Please mention SHORT WAVE & TELEVISION when 

(Continued front page 69) 
and sweep chassis are installed side 
by side on the vertical walls of the cabinet. 
The oscillograph tube has a diameter of 
3% inches; it is mounted vertically and 
the large end extends into the upper por- 
tion of the cabinet. 

Mirror and Lens Used in 1 Model 
A mirror inclined at an angle of 45° is 

mounted on the inside of the cover. A lens 
which enlarges the images to about double 
their size is secured on a panel of wood 
in such a manner that a wide angle of 
vision is assured; 10 to 12 spectators can 
watch the projected images. 

This receiver is the work of Messrs. 
De France and Roger Callen. In collabora- 
tion with the Radio -Industry Society, they 
have designed a series of receivers intended 
particularly for televised motion pictures 
(Fig. 5). 

Fig. 4 -The Radio L.L. television receiver, 
with vertical cathode -ray tube. 

Their particular achievement is in the 
amplification of audio frequencies, per- 
mitting the use of a number of transform- 
ers yet with a very wide band pass and 
without distortion. The images are 95s 
inches square and are white and black. 

Amateur Television Apparatus -One 
Set Uses But 8 Tubes 

We list under this heading those French 
receivers designed for amateur assembly 
from a kit of parts. 

First is the "Visiodyne Baby" set de- 
veloped by M. Chauviere which is especially 
well made (Fig. 6). 

It employs an oscillograph tube of 3% 
inches and it uses a total of 8 tubes. 

The cathode -ray tube is supplied with a 
protential of 1,000 volts. The images are 
viewed through a magnifying glass 63/4 
inches in diameter and are enlarged to 
the size of a postal card, which is very 
good, considering the simple apparatus em- 
ployed. 

The receiver itself consists of 4 tubes; 
an octode frequency changer, two pentodes 
of special high- frequency type in the I.F. 
amplifier and a double -diode triode for the 
detection and synchronizing signal ampli- 
fication. (Fig. 7.) 

This assembly is completed by two cor- 
recting tubes, and a high -voltage rectifier 
and low -voltage rectifier; the first for the 
power -supply for the oscillograph tube and 
the second for the receiver; two thyratrons 
supply the line and image sweeps. 

writing advertisers 
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THE CLIPPER! NEW 
Five Tube Regenerative- Super- 

Regenerative Receiver 

Please note that the It -S -E 
CLIPPER is designed specifically for long 

distance short -wave reception and although it includes 
the standard 200 to 550 meter broadcast band and provides very fine reproduction of the 
regular local broadcast programs by reason of its powerful amplifier and large dynamic 
speaker, still nothing has been sacrificed in favor of this low frequency band that would 
in any way detract from its short -wave performance. 
The new Haynes R -S -R Clipper is always on demonstration at our laboratory where you 
can operate it yourself or any of our dealers will be glad to accord you the same privilege. 

RACO AC -4 
4 -Tube Communication Receiver 

21/2 -555 Meters 
An All- Purpose Receiver That Defies Competition 

And nhrn 11 say communication receiver we MEAN It. The At' -4 Is built to the 
highest amateur specifications for serious rommunirat ion and long distance reception 
under all lconditions. Iso lantite Insulated high frequency and bandspread tuning con- 
den ontinuous, all electrical. bandspread: perfect regeneration stabllits: sultrr- 
repenrralion below I:, meters; and a host of oilier features. The 20 meter band. for 
Instance. Inn deg ens , the hie :It,.- German silver bandspread dial with NO 
hand rapacity ri r 1,t, :.ill v..i at the way the AC -4 separates the crowded 
foreign et Ali 

BUILT -IN A.C. POWER PACK 
The AC -1 

n 

i rlrrlron coupled de- 
terinr and I i,. sass .i ,. .., n -inhigh voltage supply 
which is really auæt 
Separate panel rnntruls for antenna rounding. audio volume and regeneration A standby 
no ilrh is pruvi led and also an earphone jack whlrh cuts out the speaker 
IIAIYI AC -1: Complete Kit of parts. unwired. less 

only cabinet and tuber 510.75 
Cryslaline finished metal cabinet 1.25 

RAC? 

NEXT YEAR'S DX 

RECEIVER TODAY 
Designed by A. J. HAYNES 

Seven separate tuning bands: Cali- 
brated 5" dial from 550 to 131_ meters 
with separate vernier bandspread con- 
denser; Super- regeneration below 10 
meters; Powerful two stage audio am- 
plifier with 61,6 Beam Power tube out- 
put: R.F. amplification on all bands; 

Isolantite bandspread condenser be- 
comes high frequency tuning condenser 
on ultra -short waves: All tubes in use 
at all times including two new 6J5G 
Super -Triodes; Full AC operation with 
built -in power supply: No special an- 
tenna required for foreign reception; 

Heavy 19 gauge steel chassis and cab- 
inet; NO hand capacity on any band; 
and a host of other exclusive features. 
The fastest selling all -wave receiver 
built -see stories Radio News, All - 
Wave Radio, Radio World, etc. 

HAYNES R -S -R CLIPPER 
complete with 5 Sylvania 
tubes ready to plug in to 
A.C. outlet and operate 

Shipping weight 20 lbs. 

$2885 

KlI of four picked Sylvania tubes 
Wiring and teal ing 

SPECIAL PRICE ON COMPLETE RACO AC -4: with 4 tubes 
and cabinet, wired, tested and ready to operate from any 
110 volt A.C. line =1585 

RADIO CONSTRUCTORS LABORATORIES 
Dept. SW -6, 136 LIBERTY ST., NEW YORK, N. Y. 

The power- supply to the entire set is 
obtained from a single unique transformer 
having 9 secondaries; the source of ttB" 
voltage is common for the receiver and the 
time base oscillators. 

The frequency- changer stage is stabil- 
ized by using a Colpitts circuit in the os- 
cillator, aided by a double -diode triode 
which serves simultaneously as second de- 
tector of the superheterodyne receiver, 
amplifier for the modulation signal for the 
C.It. tube and phase reverser for the syn- 
chronizing signals which control the 
thyratrons (Fig. 7). 

As you can see in the photo the chassis 
is made in two levels; the upper stage is 
formed by the chassis of the receiver and 
the support of the cathode -ray tube, with 
the observing lens; the lower stage con- 
tains the power transformer, the rectifiers 
and the thyratrons (Fig. 6). 

On the tinte -base (sweep) chassis, 8 
knobs are seen, each knob controlling a 

potentiometer. Six of these are on the 
chassis top, as they are not regulated in 
the course of receiving. 

Two of these potentiometers serve to 
control the concentration or for -u=sing of 
the spot and the intensity of this spot. 
Two others serve to center the image, 
moving it to left or right, and up or down. 

The last four potentiometers control the 
line and image thyratrons. They regulate 
the length and width of the image and per- 
mit exact synchronization to be maintained 
during transmission. 

The adjustment of the receiver proper 
is conducted exactly the same as for any 
radio telephone set, by sound by connect- 
ing a loudspeaker to the A.F. amplifier. 

The regulation of framing and synchron- 
ization are, in principle, effected one for 
all; it is necessary only to search by means 
of the speed of discharge of two con- 
densers, for the images, and to vary the 
intensity of the illumination by means of 

a potentiometer. 
concentration of 
illumination can 

RACv 

From time to time, the 
the spot and the average 
be adjusted, also. 

Installation of a Television Receiver 
A television receiver is installed much 

the same as a radio receiver, though several 
precautions should be observed in the choice 
of an antenna. 

Very often, the types of antennas used 
for radio reception are quite suitable, 
whether they are indoor or outdoor types. 
Before erecting special aerials it is well to 
try available ones. At a little distance 
from the transmitter it is generally suffi- 
cient to use an indoor aerial of about 12 
feet in length, insulated w'.th rubber, and 
supported at the far end with an insulator 
and at the other, connecting to the re- 
ceiver; also, a simple vertical wire about 
12 to 14 ft. long with a single wire lead - 
in will often be sufficient. This should be 
connected to the set through a small ca- 
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00 BRINGS YOU ANY RECEIVER!! 
NOW! Harrison makes it possible for you to easily 
have the newest and the finest in Amateur Receivers. 
Buy it at our low cash price or purchase it on our 
EASY TIME PAYMENT PLAN. 

Cash Easy Time Payment Terms Receiver Price Down Payment Monthly Payments 
Hallicratters Sky -Buddy $ 29.50 $ 8.45 $ 6.00 For 4 Months 
Hallicrafters Sky -Chief 44.50 13.95 7.00 For 5 Months 
Sky -Challenger with Speaker 79.00 20.90 11.00 For 6 Months 
Sky -Challenger with Crystal 

and Speaker 89.00 20.90 11.00 For 7 Months 
Super -Skyrider with Speaker 101.50 23.65 11.00 For 8 Months 
Super -Skyrider with Crystal 

and Speaker 111.50 26.65 12.00 For 8 Months 
Sargent 21 -AA 125.00 29.60 12.00 For 9 Months 
Sargent 11 -MA 54.00 17.40 7.00 For 6 Months 
RME -69. with Speaker, - 

and Crystal 151.20 40.32 14.00 For 9 Months 
Hammarlund SUPER -PRO 

Complete SP -110 
Haynes "Clipper" Complete 

238.14 63.95 18.00 For 11 Months 
28.85 9.73 6.00 For 4 Months 

(Write for our prices and terms on any equipment not listed here) 
Large Stock-Immediate Shipment (Of rash orders. Approximately one week 
delay on time payment orders( -The manufacturer's warranty PIA'S Harrpon's 
well known guarantee is your assurance of complete plete satisfaction. Liberal trade -in 
allowance for your present Amateur Receiver. See how remarkably improved 
the new retel verssa 

SEND THE COUPON -TODAY! 

EVERYTHING THE HAM NEEDS! 
HARRISON RADIO CO. 
12 WEST BROADWAY. NEW YORK CITY DEAR OM's: ere. aiy 65.00, 1 want ............. .._.._.._.............._....... HARRISON HAS IT!! 

I rant to huy 
balance (20D. 
i want to huy It on your EASY TIME PAY - MENT PLAN. Send toe the simple application 

TN": blank. TN ea CUL 

lt(orcash.ShID It ö m: H A R R I S O N 
RADIO COMPANY 

Name _ ___....._.._.._......_.._.._.._ .._.._.._._.._...Call..._.._... 

Address 

"The Friendly Amateur Supply House 
12 WEST BROADWAY 

NEW YORK CITY 
J 

EXPORT DEPT. ORDER DEPT. 

Cable- 'HARRISORA D" 
AND INFORMATION 
Phone -WOrth 2 -6276 

A NEW CRYSTAL FILTER 

BRUSH 
ANNOUNCES 
THE CRYSTAL 
"TRANSFILTER 
TYPE "A" 465 KC 

only one frequency available) 

INTERMEDIATES 
LIST $10.00 

The BRUSH 
DEVELOPMENT COMPANY 
3321 PERKINS AVENUE 
CLEVELAND. OHIO 

pacity of about 1 or 2 micro -microfarads. 
When it is desired to receive trans- 

missions from greater distances, it is best 
to resort to a doublet with two horizontal 
arms of about 6 ft. in length and a double 
lead -in with parallel wires, or with wires 
transposed every few inches as shown in 
Fig. 8. The lead -in is coupled to the re- 
ceiver by means of a coil of 1 or two 
turns of heavy wire and two condensers 
of about 50 mmf. in series with each lead - 
in wire. 

Another simple type consists of a ver- 
tical wire of a length of about 12 ft. and 
a shielded lead -in, the inner wire connect- 
ing to the receiver and the shield and wire 
connected together through a small fixed 
condenser; the system is completed by 
means of a counterpoise. This system is 
augmented in Germany by placing a loop 
of iron wire about 9 ft. in diameter around 
the top end of the shielded lead -in, and 
connected to it. This is used to reduce the 
effect of man -made static on reception. 

Defects in Reception 
The defects encountered in image re- 

ception may be divided into those which 
are external to the apparatus and those 
which are due to defects in the system. 

There are, as we have mentioned, the 
variations in the focus of the spot at the 
edges of the image; this is due to the 
change in focus of the tube between the 
center and the edges of the image. There 
are also deformations as those due to 
changes in the general form of the image 
(trapezoidal distortion) or lack of sym- 
metry. These defects are due, as we have 
explained to defects in the sweep system; 
the only remedy is to use a more perfect 
sweep circuit. Also, there is the visible 
return of the spot to its original position 
I back trace) and this forms streaks in the 
images which are particularly annoying; 
this is a fault of the circuit used. 

Next there is the case of an image which 
is too gray and lacking in contrast; the 
cause is lack of sensitivity in the receiver. 

It is difficult to correct or vary the con- 
trast; though this may be accomplished 
by increasing the amplification of the I.F. 
amplifier or by changing the aerial. Also 
the bias on the C.R. tube may need adjust- 
ment. 

By contrast, there is the condition when 
the contrast is too intense, though this 
can be controlled by reducing the intensity 
by means of the regulating potentiometers. 

Lack of details may be due to cutting 
of side- bands, and the only remedy for 
this condition is to adjust the I.F. ampli- 
fier. 

Man -made static is seen as bright spots 
on the screen; this may completely ruin 
reception by throwing the synchonizing 
off for an indeterminate length of time. 
The interference due to telegraph messages 
is often seen in the form of vertical lines 
on the images -it can be reduced by better 
shielding of the set. 

Insufficient filtering causes a sinusoidal 
deformation of the edges of the images; 
the variations in the voltage causing 
changes in the sensitivity of the tube. 

Defects in the thyratron circuit cause 
the lines to be unequal in length. 

Accentuation of the high frequencies, on 
the contrary a sort of "plastic" effect or 
double image -which is usually caused by 
mis- alignment of the tuned circuits of the 
receiver. Of the same type is the defect 
caused by mis- alignment of the local oscil- 
lator. 

The framing is automatic but if the fre- 
quency of the line sweep has not been 
regulated correctly it is possible to have 
two images on the screen; this, however, 
is a rare defect. -Courtesy La Nature. 

Fig. 5 -The De France Television receiver. 

Fig. 8- Types of aerials for ultra -short 
waves. 
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Radio -Then and Now 
By John L. Reinartz 

(Continued from puye 67) 

for television radio. 
It is difficult to tell where the amateur 

will "break out" next. What with his won- 
derful work during flood and other nation:a 
emergencies, he has been kept quite ,busy 
of late, but you can depend upon it -he 
will be the "torch- bearer" where race 
progress is concerned. He may at tine, 
try the patience of the broadcast listener 
next door with his radio activities, yet he 
fills a very great need in the radio scheme 
of things and that same next -door neighbor 
will bless the amateur when he fully under- 
stands the real miss:on of his activity. 

New Loop Aerial 
(Continued from page 70) 

compact form, may he arranged so as to be 
rotated in a complete circle. Thus, if we 
consider the antenna as a d'sc resting on 
its edge, it may be rotated on its vertical 

+ axis as shown in one of the accompanying 
diagrams; in this way it is possible to con- 
centrate the signal in whatever direction of 
the compass you may wish to contact a sta- 
tion or plane. 

This rotary beam antenna devised by 
Reinartz is said to show particularly high 
efficiency on the short and ultra short 
wavelengths. When used for five meter 
work, both for transmitting and receiving. 
there is a considerable gain over the usual 
antenna. 

For five meter work, two pieces of copper 
tubing each 8 ft. in length, are bent into 
circular shape as shown in the diagram, 
with a space of 3 inches between the tube.:. 
The ends of the circular members are not 
completely closed but remain open, with a 
space of 1 inch between the adjacent ends. 
Each circular member is about 30.48 inches 
in diameter. Many methods may be used to 
connect a 5 -meter transmitter to this beau. 
antenna, and one suggestion as shown in 
the drawing employs a low impedance 
transmission line, which consists of a 
twisted pair. 

If the antenna is arranged to be turned 
about its horizontal axis, this will change 
the polarization, and, in some cases, this 
may be desired. However it should be made 
to rotate on its vertical axis for utilizing 
its directive qualities. It is claimed that the 
directive gain in a direction away from the 
open end is approximately 6 to 1. For op- 
eration on other frequencies the length of 
the tubes will be the same as for a single 
half -wave Hertz antenna. This antenna 
should work remarkably well on the now 
alive 10.meter hand. 

All -Wave 13 -Tube 
Receiver Has Tele -Dial 

(Continued from page 88) 

Two 12" speakers are supplied. The power 
transformer is designed to operate from 
any A.C. line from 95 to 130 volts, 50 -Go 
cycles without adjustment. 

The I3 -tube line -up is as follows: R.F. 
amp., 6K7; 1st det. 6K7; oscillator 6C5; 
two 6K7's 1st and 2nd I.F. amp.; 2nd 
det. 61(6; A \C 6C5; 1st A.F. amp. 6C5; 
tuning indicator 6G5; 2 -6L6 power tubes 
and 2 -5Z4 rectifiers. 

The r.f. interstage coupling consists of 
2 transformers each with its own tuning 
condenser. This arrangement gives a su- 
perior band -pass selectivity characteristic 
and minimizes the possibility of "images." 

This unusual receiver should be an ex- 
cellent performer on both broadcast and 
short waves. 

This article has been prepared from 
data supplied by courtesy of Wholesale 
Radio Service Co. 

Don't Miss Next Issue! Lots of "Ham" and 
"Fan" Features. 
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Only the Price is Less 
The Service is More 

lu the Neu' 10-40 Series of Superior Test Equipment 
ALLMETER 

1` HE Superior ALLMETER is an 
eight -purpose tester, featuring 

what the others don't have. For in- 
stance, it measures capacity, a -c 
volts and a -c current. Yes, the a -c 
current feature, practically never af- 
forded by multi -test instruments, is 
included. Also resistance to .1 ohm 
may be read- another striking fea- 
ture. Works on 90 -130 volts a.c or 
d.c., but for capacity measurements 
a.c. must be used (any commercial 
frequency). Sensitivity, 1,000 ohms 
per volt. 

In next column are the eight ac- 
curate services the ALLMETER per- 
forms: 

I 
TUBE TESTER 

t. 
0n ....cadent: it r : IraIIoI aa aLlonb-no rcad 
i g results! 

>. i a capacity. .1a2 Inn.. I,, ele,,n.p,... 
4. Low oluclty, .001.1 info. foe in,., .In,l sII.:.II I:,I.. 
S. i.no oiml+. .1n00 ohms. misal feature.) 
6. ni ' linfs. [neg. ul t,n do'ec[ met 
7. ii. 

ngu.. ïn.ro.-a;3arl d-n. 
e leaabm 

r 

S1 S. ps`nl,00ta. 1;-1ao.;con J 
rden Model .1..1.3. ,.sIoI,,. wefgbt c . Ina,t, .,I 

OSCI METER 

Prier, with We absolutely believe this in- 
complete strument to be the best buy 
u,sl ructions for either novice or expert 

serviceman. It is not only 
as thorough and accurate, 
but actually a faster tube 
tester than similar more 
elaborate and expensive in- 

sl 0" 

IUn'f; %T- l'Itll'EU direct frequenry- realms all -1:11e sigo.d 
genrn nor, this hlstrument, accurate tu 12 on 1 -1 and 

I roadras hands. _ t short Leaves, Lovers 100 kr. to _i uu . 

all on fundamentals. o!) live bands. It is so itch-i iiIrou, 
has alte ntalar, and enables also leakage test of condense,. 
talais. e c. It has sine-wave r.f.. also separate modulahn. 
rIll in or ont In switching. 

'this i Istrumelit works on p0130 volts. a.c. or dr. If a 
Is used t may be of any rolioniercial frequrney. Tubes a 

Soscillator. recliner and modulator. Il -f output nias be G 

igh or Imr Innwa:ume, fana) 
s 

separate puas. Also :cuss s. 

audio output enables testing I'..5. systems and other 4.1 
anq,l l Iseo. 

Housed In black wrinkled finished shield ra bi mit. I 

1.1r 
-l1rg handle, the signal grnrnmr. 3 lbs. ul,p,u 1....1. 

tII 

Mi$iel ,unable. Order ()violeter 
ndel T - lo, ,mnplete with tabla 

strumento. Tests tubes on the "emis- ,c(shipping weight Ii 110.1 
1040 

lion" principle, and permits testing for shorts or leakage between elements so that pnslti,e 
accuracy in checking is obtained. Checks all types of tubes, whether UX or octal base. and 
allows for separate checking of diode sect'ons of composite tubes. Real rugged construction. 
and priced so low that no serviceman or constructor can afford to be without it. The follow- 
ing salient features are incorporated in this instrument: 

Tests all dio 
. 

de triode pentode 
base tubes. 

tetrodo receiv- shorts between elements. 
for determining leakage or 

and 
tubes. 

diode. 
ell as any Uode sitti t A meat ions dean red front - panel. Metal Qaze.- 

Tests 
separately. 

triode and pentode sections of semeur dimepactnsnd ins. 
ne tubes 

reading 
Compact and 

servicing. 
Ideal for Service La- English reading meter, with 'Bad -7- Good" scale. boratory or field servicing. 

Order direct from Us. Send full amount and package will go express collect. Or send 20%, balance C.0.0. 

SUPERIOR INSTRUMENTS CO., NEW YORK,EN- TY.SDEPT.5W -6 

Single and Double Button 

HANDI -MIKES 
the handiest micro- 

phone ever built. Thousand, 
in daily use for paging 
window demonstrations 
sports events - amateu r 
'phones -mobile transmitter-, 
etc. With cord and switch 
as shown. 

Dealer's cost, single button $5.88 net 
Dealer's cost, double button $8.88 net 
At your jobbers. Sena' for catalog. 
UNIVERSAL MICROPHONE CO. Ltd. 

424 Warren Lane, Inglewood, Calif., U.S.A. 

Please mention SHORT 

OUR NEW HOME 
THREE BIG FLOORS 

THE ENTIRE BUILDING 
With The LARGEST STOCK Of 

STANDARD RADIO 
PARTS & EQUIPMENT 

IN PENNA. -0H10-W. VA. 
Write for new 1937 catalog 

CAMERODIO 
963 Liberty Ave., PITTSBURGH,PA. 

Established 1919 
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SAVE $$$ Do you want to save money on your radio sets and parts? If so, 
send for our new Spring bargain catalog, chock full of red hot, 
brand new radio sets and parts at less than manufacturers coat. 

The following is just one of the many money -saving items that we have to offer. 
New 1937 Hum Free Power Supply Pack 

wr Sb ` C specii /lup will 
t. purr rrlued 

volt. 356 Volts et PO Mile. 6 Amp. hlatetent. "x" 
p lY ta I*rl a 45. 66. 1141. and 250. Well 
lilr«rd; exin heavy citarsi (ample e kit silk 

airindiagram and drillnl chassis. I. tutors. g flic.. tube-rectifier orbe-10 earn. 
-Shipping w «iaht rind. -s3.t15. Nate. Tiris 
Pow, rial 

supply 
a ÌS Waal Alewline, with ,.,,r Lit 

I to 'al n Iliit NSr c c. Kind 
pur1..13.40 . r 11( it mol . f..,.kad'It Ill 
33 

5 BAND ALL WAVE 
COIÑSUPER- NET 

TKI 
-A' I Assrr,Ny 42.000 

eK.('. 
r. *j 570 K.C. 7 to 600 mrin..1 E.C. 

. nrhl,J u d 
MM c.Wirre awe tir. too 
all mace Sirl.r -.into 

Y A Nh.ET Tingle knob hand 
lee. Genuine Sn:IS- 

SEEK coil. Hait Com- 
pletely wired .ke all .nn lme ..led ('n 

w conil.uars. ear. ('an be Metalled in you 
nob» co err. s [ "d and rW ra,_f 9 cul' 1`6óe I . ' "y". AL'S 

hÏW and rheJ. Keg. $13.55' 
(117K Ì.x..$/ e5. Complete 
and clin Extra-25e. lria nn bee 

.Jriraea,n, 10 tube., Kit of all 
ee.a Sur Ii n -$5;5$. Mit f .1.. íf.23. Kir 1 In ak art $11.55 
Kit ..f tame $e.35. Loa. opaker. rhari and 
,vida Marl « g uun extra. exa. +air 
..e tube pu e .ova. 

$1.11TubeSale $1.11TubeSale 
A v 

rhforttotate W 
valve Irrmit t off, Y.tt 

t he. high mode rrhea at extremely low Vri.ex. 
The hove hollowing the root, Md... the 

I t,hn that ill be n for 11.00. /mouthy 
o order for leer thou /IoW will` be accepted. 

_mA- 
L 1A- 

4 

á 
2.AS- 3 
2Ar-- 6 
2A7- 4 

523 - 
0A7- 
6117- 

6n6-- 
6E5- 
6E7- 
12A7- 

3 
3 

3 
3 

2 

3 

1293- 3 
3 

241- 4 
157,- 3 

26- 12 27- 1_ 30- 4 
91- 
32- 3 33- 3 
34- 3 
35- 4 

4 
'17- 3 3x- 3 
39 -44- 4 
46- 3 

il' ö 
4'd- 3 
45- 4 

1 

47- 3 
4x- 3 

49- 

Srr- 

50- 
71A- 
73- 
70- 
711- 
76- 
a"I- 

3 
3 

S 
4 

13 
3 
3 

á 

4 

3 

IRO- 3 
454 4 
454- 4 N- 4 
S5- 4 
xa-- 4 
Xa9- 3 
112A- 10 
6H61:- 7 
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514- 2 

6 Tube IS 
Watt Am- 
plifier Kit 
Thr eat 

'Miner b., 
ket. T it i . 
high I.. 

liner kit 

kn k-dnwn form t the 1 .w .t cc. 
sold rt mid. iA 

i. 
IA.ss rub .oui ng the lhow H IMA.,inn.lnroter5 

CAn 

l IOW condenser.. rane that sill loot. lifetime. hari complete. drilled and wily p together. 
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UNITED RADIO COMPANY Dept.S -6,Ne ark,N.J. 

NOW EVERY 
AMATEUR CAN OWN ONE! 

A ATIC 
MODEL K -2 

EQUIPPED WITH 
ASTATIC PLUG AND 
SOCKET CONNEC- 
TOR AND ASTATIC 
CABLE PROTECTOR 

AT 
NEW REDUCED PRICE 
The famous Astatic NON- DIREI- 
TIONAL Dual Diaphragm Dual Unit 
Studio Model K -2 can now be pur- 
chased at the new reduced list price 
of $27.50. Never before has a crystal 
microphone of this quality been of- 
fered at this low price! See your 
jobber today! 

Licensed Under Brush Development 
Company Patents. Astatic Pending. 

ASTATIC Microphone Laboratories, Inc. 
DEPT. SW YOUNGSTOWN, OHIO 

IN VACATION LAND 
DEPENDABLE HOME RECEPTION 

;CANNONBALL 
I HEADSETS 

Furnish clear, pri- 
jvate reception any 

FAVORITE SET time without dis- 
OF ..HAMS" turbing others. Buy 

n,,:; >, L.:". I r.InnrfA at your dealers. 
fl "rt IAhars gr,.lny Get illustrated 
;.'rcrtxr 

rJJt.L ncy- -- 
n .drLafu A'a. color S -3. Write 
C. F. CANNON COMPANY 

SPRINGWATER N.Y. 

Please 

NOISIER 250 AMPLIFIER 
with "A -B -C "POWER SUPPLY 

Sweets* v 
This 210. 250tu1.ea ,pin 

.r wired. in factory led t..o ..1.14 
(Iriginal 

3101500. With '25 Walt- 1211' cost 
Y townie speaker. 1.000 Volt Power Inane- 

former. and hier modennr. out Irene- 
former and heavy duty 250 Stil'.. choke. 
Heady to use as an amplifier or lamed 
'AH.IIC, power ...,sly. 

d' 
Wirlr every 

l er ins this into a Ì5 W$lt 111th Gain l' A. System. Ideal for P.A. 
factor> allling araiet.. et 

(l 11x0 A ill ed 
Ior 15 Watt High (rin l'.A. *went for 
Crystal 'Mock mike -$1155 
Amplifier Only as llhuroeed- 
Kit of min.. for rnr.e- $3.75. 

4 -TUBE T.R.F. KIT 
4 -ruhe 'TliF (r«nx. operates on AC -PC 

Complete perts eith drilled 
eha.... ready to wire with airing die, 
g rant. ncludas6 "nyna rule wake. heed- 

r. .r leas Iules id cabinet et Sale 
Nit eonmlenlY i.ed, nec...... 1.00 

e kit. tic .7.Am... d.7$ 
Kit of 4 tubes .3S 
An 204 w'alrno rebut. to match 1.75 

Build Your Own Radio Sets 
2 Stool 4 -rut p r lI Kit 

Comprising of 1 

l ni ller 
; 

KC. 
n ue J k ' Taa.nt 

Antenna coil. it h 
r. mmpe hn 

.rindistr., 
$1.5c 

I itl of (whew., in Match See 
Kit .I mies ewmi.l pan Io plate 

hl i..«ladin[ .nJe.r . raw vita'. t Ise r .t1. . dilr . 

1 i1tol(i.lt -r irprnrll t tie. Co Ì3* L.`-d.. $2.95 
. ill l'i.e M . nett "l'o1.... S2.99 

Practical Antenna Hints 
(Continued from page 72) 

connections may be carried through a piece 
of flexible twin- conductor cord but the best 
arrangement is to use two slip rings and 
brushes. 

A Clever Way to Tune the Doublet 
In Fig. 3 we have an interesting sug- 

gestion made by George Shuart, W2AMN, 
for adjustable wavelength doublet and here 
the length of the wire in the lead -in sections 
adjacent to the doublet are made variable. 
As the length of the parallel wires is in- 
creased or decreased the wavelength to 
which the antenna responds is also varied 
in direct proportion. 

Another idea which may be employed for 
adjusting the wavelength response of the 
doublet, especially those of the "V" type, is 
to vary the length of the top of the "V" as 
shown in Fig. 4. As the legs of the "V" are 
closed up more and more as shown by the 
dotted lines, the wavelength response of the 
antenna is decreased. 

Lightning Protection 
While lightning arresters are required by 

the National Board of Fire Prevention and 
are also required by the terms of practically 
all fire insurance policies, many people have 
neglected to install lightning arresters of 
any type when they switched from an or- 
dinary single -wire antenna to a doublet. 
Several diagrams are given herewith show- 
ing how lightning arresters can be connect- 
ed to a doublet. 

Fig. 5 shows one method of bringing in 
the two wire leadin from the doublet 
through porcelain tubes at either the first 
floor level, or just below it into the cellar 
of the house. The lightning arresters can 
be mounted on a beam inside the cellar wall 
or can be placed on the baseboard at the 
floor level. Some people prefer to place the 
lightning arresters on the outside of the 
building; the connection of the arresters 
to the twin lead -in cable is indicated in 
Fig. 5. An interesting installation of a 
doublet in a good size attic is also shown in 
Fig. 5A. The doublet installed in an attic 
as in Fig. 5A will work just as well as if 
it were installed on poles a few feet above 
the roof, providing that the roof of the 
house has wood or slate surface shingles 
and not tin or other metal roofing, which 
would act as a shield and probably reduce 
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Fig. 7- 1.ightning "grounding" switch 
for doublet ; 8 -relay for "grounding" 
aerial; 9- "V" doublet connection. Fig. 10 
-Auxiliary aerial connected to doublet 
gives greater range in some cases; 11- 
homemade "waterproof" lead in. 

the receiving efficiency of the doublet very 
markedly. Where electric light or telephone 
wires pass close to the top of the roof and 
near the ridge beam, then it may be de- 
sirable to erect the doublet outside on a 
couple of poles, about 10 feet or so above 
the roof. 

If factory -made "approved" lightning 
arresters are not used but home -made ones 
instead (which are permissible where no fire 
insurance is carried on the building, or 
where the receiving station may be located 
in a small shack or outbuilding and well 
away from the main dwelling) then air - 
gap type arresters with gaps about one - 
sixtieth inch long between sharp screw (or 
needle) points may be connected as shown 
in Fig. 6. 

For full protection of the doublet, and 
bearing in mind that no one can predict 
just what paths a lightning discharge will 
take, it was suggested by H. W. Secor, to 
connect these lightning arrester gaps across 
the insulators at the very ends of the 
doublet, and also across the main lead -in 
wires before they enter the transformer case 
at the upper end of the twin lead -in section. 
If this is not done, and providing 100 per 
cent protection is desired, did you ever stop 
to think what might happen if an extra 
heavy static or lightning discharge piled up 
on the antenna and first ' ad to find its way 
through the transformer at the upper end of 
the leadin and thence to ground! The dis- 
charge would pass through the second trans- 
former near the set (if the lightning ar- 
rester happened to be connected to the lead- 
in wires at a point between the second or 
lower transformers and the set) which has 
occurred in some instances? Most likely 
one or both of the antenna coupling trans- 
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formers would then be burned out and after 
that the operator would probably never be 
the wiser but would probably be picking up 
his (listant stations on the lead -in alone, 
without the benefit of the doublet! Another 
possibility -he might only be receiving on 
one "arm" of the doublet, the other having 
been disconnected by the static or lightning 
discharge partially burning out the coupling 
transformer. A loss in reception efficiency 
and one hard to locate. 

Fig. 7 shows how a lightning grounding 
switch may be connected to a doublet; gap 
arresters are also shown connected across 
the insulators, these arresters being con - 
nected to ground wires in each case. 

Fig. 8 shows how a relay may be operated 
with a push- button and battery from inside 
the house, so as to ground the antenna dur- 
ing a thunderstorm or whenever the oper- 
ator is away from the set. 

Improving Reception With Doublet 
Fig. 9 shows the connection of the G.E. 

"V" doublet and those who have complained 
of poor reception on certain wave bands 
when using a doublet may take a tip from 
this connection, and try a ground wire from 
the nearest water pipe to one terminal post 
on the set (to which the doublet twin 
leadin is connected). 

Fig. 10 shows an auxiliary aerial con- 
nected to the doublet and also a ground con- 
nection. In some cases one experimenter 
found that the signals from Europe, for 
example, were greatly enhanced (as much 
as 100 per cent) by connecting the auxiliary 
aerial and ground (either with a clip or else 
by means of a relay) once a station had 
been "picked up" on his doublet. The auxil- 
iary aerial may be a single wire, 50 to 60 
feet long, and should point in a different 
direction from the plane of the doublet. 

Fig. 11 shows a simple method for pro- 
viding a waterproof leadin for the twin 
conductor, such as lamp -cord or light rub- 
ber- covered wire frequently used for 
doublets. The twisted -pair is placed inside 
of a rubber tube, which will cost but a few 
cents a foot, and the top of the " leadin" 
where the wires enter is covered with rubber 
tape or else rubber cement. 
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MANY OPERATORS PREFER A T.R.F. - 
Look at These 
Features: 

Sargent Model I I 

Tuned R.F. Receiver 
Known The World Over - 
Sailing the seren seas. -operating on 5 continents. Sargent 
tuned 11 F. receivers are known the nnrld over for their 
entrieney. Built to standards never r Wore attempted in a 
'I.. li.?. receiver, Sargent Model 11 has established a 

, 

urid 
-wide reputation. 

` ylany experienced operators prefer a tuned B.F. receiver. 
Extreme sensitivity combined uith noise level that is al- 
Most nun -exi stint 

l 

ake a tuned It. I'. a pleasant receiver 
operate. Flexibility. ease of operation. appeal to oper- 

ators of all bites. For C.W. this tune of circuit Is ad- 
mittedly the most sensitive ever devised. Signals, en- 
tirely lost in tull° hiss on larger receivers. ate clear and 
teadable on Model 1t. 
Selectivity- 
Mien properly built. a T'B.F. receiver has selectivity 
closely approaching that of large. multi -tube receivers. 
Model 11, built to highest standards, has selert ivity ex- 
relled only by the most complicated receivers in the high- 
est price range. On broth C.W. and phone, the selectivity 

III surprise. 
Tuning Ranges- 
Model II Universal curers the greatest tits!hmnns tuning 
lane, ever built Into a to 11.1101) meters. 
New advances in cull unit design bare made this passible. 
Ilate bring no skips and no Brad spots. ulhrr bitting 
rouges available are e 9.5 to 3.750 lintels and 9.5 to . r0 
metres. Receivers for all 3 are identical, the only dif- 
ference being in Ihr roll Mills. 

Modet 11 Net Prices for 110 V. 6o cycles operation 
Model 11.1:\. ON IYEIt..AL toning range, n,.:, b. 

'a ' 
meters 575.00 

Model 11 -MA. MARINE tuning range. 9.5 to 

Model a 1.1- AA.`te\xl:\Tt.b'It tuning range. eJ .5 1.65+.00 
650 meters 56.00 

Priem: include pe nem' suIIeIY, speaker and 11.l'.: \. tubes. 
Special Notice Regarding Prices 
we cannot guarantee any prices after May 15th. all prices 
being subject to channe ithout notice after that date. 
Price increases. if any. Will be n,00ar.i a but well 100,0,y 
become necessary. 

Coil Switching 
All -Ware Band Spread 
Built -in Power Supply 
Jensen Dynamic Speak- 
er 

R.C.A. Tubes 

Fully Calibrated Dial 
Phone Jack 
Break in Switch 
R.F. Gain Control 
Regeneration 
Antenna Trimmer 
Large Knobs 

r i 

Rectified Output for 
Relay Operation 

For $19.50 additional. Model II ran be equlppwi 
to furnish 85 mils Mai. rectified output tar 
operating recording relays. etc. These leis. 
furnished up)))) spe.ial order. have a toggle 
su itch to make output connections to either 
loud- speaker or rectiarr. 

Built "Like a Battleship" 
1`.1 \I119.11E pt.t.ItE1tY 

Model 11 Is available i 

, 
all A.C.. D.C., and battery 

,liage.". 

Write for roll desert; peen. 

E. M. Sargent Co., 214.9.1" Oakland, Calif. 

A 16 to 550 Meter, Band -Switching 
2 -Volt Receiver 

(Continued from page 77) 

One Carbon resistor, tot watt, 3 mcgohms, type 
1096 

One Carbon resistor, 1,í watt, 1 megohm, type 
1096 

One Carbon resistor, 1 watt, 's megohm (250,- 
000), type 1094 

ELECTRAD INC. 
One Potentiometer, 50,000 ohms, with d.p.s.t. 

switch, type 205 
One Filament rheostat. 10 ohms. type 204 -W 

HARDWARE 
One Steel cabinet, size 9t /tx6¡ex4?, inches, type 

245. pierced 
One Airplane dial, 3/4" shaft, 0 -100 scale, type 

124 
Two "Change-o-Name" dial plates, type 541 -A 
Two l'iinter knobs, lia ", type 2s6 

NOLES 
A 1/4' 
Et' 1/2' 
ALL 01)45 
SOLES 
ARE 

3/16. 

+-28 2 

A 

2#" I 

( /4 l8 21i' # 
{ 

á 
' 

'14 -.l 

7/e t9 
414' 1 TOD - 

VIEW- I 

11FF II ' '- FRONT 14 
834' 

1 

Chassis Details. 

Please 

ICA 
One "Band -switching" coil unit, type 1415 
One Ceramic socket. 4- prong. type 2600 
One Bakelite socket. 5- prong. type 2455 
Two Tip- jacks, insulated, type 1590 

EVEREADY (Batteries) 
Two or three type 772 or 762, 45 -colt "B" blocks 

(see text) 
One type 761 or type 758 "C" battery (see text) 
Two type 7111, 1tí volt "A" batteries (dry 

yells) 

RAYTHEON 
One type 950 tube or one type 1F4 tube (see 

text) 
One type 951/1B4 tube 

Guide to Short -Wave Reception 
The United States Department of Com- 

merce has recently issued "A Guide to 
Reception of Short Wave Broadcasting Sta- 
tions." Copies are available for 25c from 
the Department of Commerce, Washington, 
D.C. 

The book contains instructions for the 
proper installation of the radio receiver; 
characteristics of short -wave radio trans- 
mission, with a table of frequencies for the 
different classifications, such as foreign 
programs, police calls, as well as amateur 
and aircraft calls. A chart of the world 
showing the distances and azimuths from 
Washington, D.C., to all points on the 
earth's surface is given. A folding chart 
giving the "time- zones" of the world is in- 
cluded, as well as a list of the principal 
short -wave broadcast stations with their 
location, call letters, frequencies, etc. A 
list of the international call letters is also 
appended and a final section gives detailed 
instructions of just how to tune in the 
Short -wave stations. 

#107-tepency 
iheAtmo Ammetet 

MODEL 
241 

2 in. Size with 
External Coupling 

DEALER 
PRICE 

$583 
Made in 2, 3. 4 or 5 inch sizes. Have external 
couples which withstand 50% overload, con- 
nected to meter with 2 ft. leads. 
Replacent. et ri mpl i, f. it nn\ roily $2.67. 

GOOD D1ì %11-1.T% DEMAND 
GOOD I STII11 J/E \TS 

USE LEt Precision Instruments 
Economically Priced 

WRITE FOR CATALOG 
I -The Triplett Electrical Instrument Co. 
1 286 Harmon Ave.. Bluffton. Ohio 

!'lease scud e ui coplete Information on 
\io,Imel rail ; 

m 

I am also interested 
I In 
I Name 
I Address 

L Ilr State 
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SIGNAL GENERATORS 
KITS and COMPLETE 
COIL KIT SW -1. Complete e, -roil and 

odd >. mounted and t lied on .,, 
hake! ite ships for A/011363 ulll. 
Covers 00 kr. 10 31 tor. on mndauunrl. 
1-ui ci 

FOUNDATION KIT SW -IA. 

Inne. \1 1. 

COMPLETE KIT SW -Ili 
?\t Is. a: 

4I1s11'I.I . . - , 

.íIS.il.i 
WRITE Ftlt . IIttl'I,.\ItN 

DELTA RADIO COMPANY 
135 Liberty Street 

Dept. S.W.6 New York. N.Y. 

THE YEAR'S OUTSTANDING 
SERVICE BOOK! 

Over 1,000 Pages -Over 1,000 Illustrations 
OFFICIAL RADIO 

SERVICE HANDIBOOK 
punl.tSUKt only a few months r, 

u :rot. by 'uera we We 
,ne, over 1.000 PAGES 1,, : ,.... , ,irw data-mer 3,000 ILLUSTRATIONS. ` 

OVER 250 PAGES OF OPERATING NOTES The section on st le, r n n valuable information an supplied from hers on :rl notes of 
hundre 

ds ut Service Men for over a thousand manufactur ed 

III laBf -- - - - --6' 
09 

PUBLICATIONS. Inc. SWT.637 ' 
9 Hudson Street. New York, N. Y. nllethen :, Enelo.r,l please 1 my re 'illative of Ì.u., nni- 11.9. .0:11.1 e , timely. iu..IlA /U, 

60ÓK"l'y nt tito OYCICt, \I. RADIO SERVICE HANOI. 
Ly 
Please 

slop -suet published, u l'irone senil u.s\ulitnOi. u me C. O. D. 

I me 
I 

IArldre.ss , 
1 city lute I ' : 1lenar 7;11 ti ro nnlete uMrat ure on IO\ Nn1gOUK 

I,.Iig1 

,od 
ashr'" nry1nrde'. lrxr , tmf 

HANDISOOK :ghCIRCUITieTHOFFICIAL O NDS ANALYSTS -(« 
n t F ue "gal.. Tuning Circuits and Aligning Data. \' 

:u 
Volume Control. Time Control, A.s'.C., Re' ',nee h titi. r C`rr"it,. A. F. Amplifier Systems and Power sup. Hies. speakers. 1irkrll,s, Phono- t.I,uirment. Commercial 

SERVICING EQUIPMENT-Fundamentals of l::'t "1`i G'uloents, Commorrfal F.quipnwn. ode -Hay 
h ri lloiralh. Building l'est Instruments, Localizing ','molds, short l'ut.. l'nnnmil '1gi"g Exrorienw, STANDARD AND SPECIALIZED RECEIVER AND IN. 

ION DATA -AII. stave Receivers. Auta.ltadlos. 
Noise Interference. MODERNIZATION AND CONVERSION DATA- owl work: SOCIAL AND EGO. 
NOMIC PROBLEMS nOF ` THE SERVICE MAN- lnmmving 
Is now led and reelink m, l',I.O.g we Profession: 
OPERATING NOTES FOR STANDARD RECEIVERS. 

()ruler pr,r HANDIBOOK tofup -use the colinots 
RADCRAFT PUBLICATIONS, Inc. 

99 Hudson St. New York, N. Y. 

StIORT ÓÓK 
COIL B 

Shortwa F ate. able 
fay Every 

Short Wave Receiver 
Price 25` 

ww.r P.Kl hraotws 

Over 35,000 Set Builders Use This 

SHORT WAVE COIL BOOK 
Every experimenter who has ever tried to build a short wave 

set knows only too well by experience, that the difference between 
a good and a poor receiver is usually found in the short wave 
coils. Very often you have to hunt through copies of magazines. 
books. etc., to find the information you require about coil winding! 

Between the two covers of this book you now find every possible 
bit of information on coil winding that has appeared in print dur. 
ing the past two years. 

Illustrations galore, giving full instructions how to wind roils. 
dimensions. sizes of wire, curves, how to plot them, by means of 
which any coil for any particular short wive set can be figured 
In advance. as to nddber of turns, size of Wire, spacing, etc. 

There has never been such data published in such easy accessible 
farm as this. 

PRICE 25c PREPAID 
for a .opy of ibis bandy book, und 25c U. S. .nia or 

unused U. S. Postage Stamps In 

RADIO PUBLICATIONS 
97 HUDSON STREET NEW YORK, N. Y. 

STOPPANI 
A Precision Instrument 

de in Belgium. l'ur- 
ehased by the U. S. 
lioyernment at more 
than $311.00 earh. 
Ideal for Ita,lln En- 
Perinleuiers labor- 
atory, also may IM 
Used as a Gal - 

lemeter 
f n r 

terIina elec- 
tric currents in 
ratio 

u 
rirrialts. 

Ruhr. leuried. 
sdid bronze, 4 
inches square. fl- 
toil in a hardwood 

\i in used by hunt- 
er. and surveyors. 
Our price prepaid $4.50 

each 

GOLD SHIELD 
17 wad BOth Si. 

COMPASS 

PRODUCTS CO. 
New York City 

CABINETS 
CHASSIS, PANELS AND CANS 
MADE TO YOUR SPECIFICATIONS 

Send drawing or blue print for our estimate. 
KORROL MFG. CO., Dept. S -6, 

232 Greenwich St., New York City 

Manufacturers of 

VITREOUS TRANSMITTING GRID LEAKS 

VOLUME CONTROLS POWER RHEOSTATS 

Write for Complete Free Cotolog 

ELECTRAD, Inc. 
175 Varick Street, New York 

Metal -Tube 6 -Band 
Signal Generator 

By Edward M. Shiepe 

A VERY stable signal generator for all 
Waves, AC -LC operation with a sepa- 

rate tube for modulation at 400 cycles, 
can now be compactly built by the service 
elan and experimenter. It uses three 6C5 
metal tubes to perform the functions of oscillator, modulator and rectifier. 

The frequency range is from 90 kc. to 
31 megacycles on fundamentals, and har- 
monics will reach 1 meter when required. 
The six bands are selected by switching, 
the switch automatically shorting all un- 
used coils to ground, eliminating all in- stability and "breaks" in the oscillation 
spectrum. 

The construction of the generator is 
simple, as seen from the photograph, and 
combines a new method of band- spread- 
ing the short waves, with a new idea in stabilizing service oscillators. 

The coil assembly is novel, since one 
can easily and quickly remove any coil without disturbing the others, because 
each coil is individually wound on a sep- 
arate form. 

Band -spreading is accomplished by the 
expedient of calibrating the high -frp- 
quency band on a 5 -inch diameter dial 
scale, and the longer waves on the smaller 
diameters. 

Stability- of an unusual degree is at- tlined by keeping all heating elements 
from affecting the temperature of the 
tank circuit and other frequency- deter- 
mining -parameters. This is done by 
mounting the metal tubes on the front of 
the panel, adding to its appearance and permitting the heat of the tubes to dis- 
sipate into space. This not only keeps the 
coils and condensers at roost temperature, 
but cools the tubes so their temperature 
change affects the circuit as little as pos- 
sible. This point has been overlooked in 
many previous designs and is possible 
now because of the advantages of the new 
metal tubes. The line -cord carries the 
voltage- dropping resistor for supplying 
the 0.3 ampere heaters. 

Provision is made for a unbbler con- 
nection for use with the cathode ray os- 
cillograph. The attentuator really works, 
as it must for AVC sets, and the output 
terminals of the generator are isolated 
from the line by r.f. by -pass condensers. 
A toggle switch controls the modulation. 
'l'he complete generator is shielded in a 
metal cabinet. 

The single -gang tuning condenser is 
fastened to the sub -panel and has a mid - 
line shape of plate, giving a maximum ca- 
pacity less trimmer of .000365 111f. 

All coils are wound on bakelite tubinrf. 
Since a Hartley circuit is used, the coils 
are tapped. The coil data follows: 
I'í11. NO. FIIKIl. ItsNGy: .ul- ..:'n k. 

217 - rim k,. 
7.611 1 :uo Le 

1.13 - I u 
l n u 

DV, -::I.q m. 
The r.f. choke is wound on a'" diameter 

and is honeycomb wound. Coils No. 1. 2 
and 3 are also honeycomb wound to take 
up less space. Such coils are commercial- 
ly available. 

This article has been prepared from dala 
supplied by courtesy of Della Radio Cone - 
pony. 
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SHORT 
WAVE 
SCOUTS 

is ep Ohl this 
e 

illustrated handsome trophy 
was designed by oneofNw York's leading silversmiths. 

It - 
IS made of metal throughout. except the base, which is 

made of handsome black Bakelite. The metal itself Is 
quadruple silverplated, 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 P.C. The dia- 
meter of the globe is 5'. -. The work throughout is Ant - 
class. and no money has been spared in its 

x 
cution. It 

will enharco any home, and will be admired by everyone 
who sees it. 

The trophy will be awarded every month, and the winner 
will Sr ansouneed in the following issue of SHORT WAVE 
& TELEVISION. The winner's name will be hand en- 
graved on the trophy. 

The purpose of this contest is to advance the art of 
radio by "logging" as many short -wave phone stations. 
amateurs excluded, in a period t exceeding 30 days. as 

possible by any one contestant. The trophy will be awarded 
to that SHORT WAVE SCOUT who has logged the greatest 
number of short wave stations during any 30.day period. 

WE take pleasure in awarding the 
thirty -ninth Scout Trophy to Ernest 

Knowlton, of Marlboro, New Hamp- 
shire. Mr. Knowlton submitted 79 
verification cards, 70 of which were 
foreign. 

The receiver employed was an 11 -tube 
1936 RCA -Victor using the Magic Eye, 

THIRTY -NINTH 
TROPHY 

Presented to 
SHORT WAVE SCOUT 

ERNEST KNOWLTON 
P. O. Box 327, Main Street, 

Marlboro, N. H. 

For his contribution toward the 
advancement of the art of Radio 

by 

SHORT 
WAVE 
TEEEVISIOI 

Magarine 

Magic Brain and metal tubes. The an- 
tenna was a RK -40, RCA double -doub- 
let. It seems that Mr. Knowlton's loca- 
tion is not a good one inasmuch as he is 
located near electrical machinery, which 
caused considerable interference. For - 
tunately, to the rear of his shack there 
was a slight hill, and by mounting the 
antenna on this hill he was able to 
eliminate practically all of the noise. 
The method of bringing the lead -in to 
the "shack" was quite novel. Mr. 
Knowlton states that the lead -in was 
run through 300 ft. of rubber hose; this 
was buried in the ground. Also he goes 
on to explain that his ground consists 
of a copper screen which was placed at 
the bottom of a well in the cellar. This 
idea came from an issue of Short Wave 
Listener. All -in -all, he says that the 
antenna system with the "buried" lead - 
in, together with the ground wire works 
out exceptionally well, despite previous 
difficulties. 

'79 Stations -70 Foreign 
Station Frequency Location 

United States 
W3XAL -6,100 kc. -Bound Brook, N.J. 
W2XAF -9.530 kc.- Schenectady, N.Y. 
W2XAD- 15,330 kc.- Schenectady, N.Y. 
W9XF -6,100 kc.- Chicago. Ill. 
WIXAL -6.400 kc.- Boston, Mass. 
W3XAU -9,590 kc.- Philadelphia. Pa. 
W 3XAU -6,060 kc.- Philadelphia, Pa. 
W 9XAA -6.060 kc.- Chicago. 111. 

WSXAL -6.060 kc.- Cincinnati. Ohio 
Foreign Stations -Canada 

V E9DR -6.005 kc.- Montreal. Canada 
VE9HX -6.130 kc.- Halifax. N.S., Canada 
CJRO -6.150 kc.- Winnipeg, Man., Canada 
CJRX -11,720 kc.- Winnipeg, Man., Canada 

Europe 
EAQ -0,660 kc.-Madrid, Spain 
CT1AA -9,650 kc.- Lisbon, Portugal 
2R03 -0.635 kc. -Rome, Italy 
2R04- 11.610 kc. -Rome, Italy 
HVJ- 15.120 kc.- Vatican City. Italy 
DZA -9.675 kc.- Zeesen, Germany 
DJA -9.560 kc.- Berlin. Germany 
DJB- 15.200 kc.- Berlin, Germany 
DJC -6.020 kc.- Berlin, Germany 
DJD- 11,770 kc.- Berlin, Germany 
DJE- 17,760 kc.- Berlin, Germany 
DJN -9.640 kc.- Berlin, Germany 
TPA0- 11,880 kc.- Paris, France 
TPA2- 16,245 kc.- Paris. France 
HBJ- 14,535 kc.- Geneva, Switzerland 
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COIL FORMS 
/o-'z EVERY PURPOSE 

the laboratory or home workshop I -wherever precision receivers, trans- 
mitters and miscellaneous equipment 
are being developed or built for ultra - 
short waves, short waves or the broad- 
cast band -HAMMARLUND coil forms 
are always the choice! Such is the 
unanimous approval because only in 
HA\I\1:1RLI ND coil forms, will be 
found the advanced design, craftsman- 
ship and finest materials, affording the 
required outstanding efficiency! For 
instance, the popular priced moulded 
forms are of XP -53 dielectric -the re- 
markable new low loss insulating ma- 
terial -that is so rugged, durable, and 
has such an unusually low power factor. 
They are natural in color -no artificial 
coloring to cause losses, and groove - 
ribbed for air spaced windings. flange 
grips for easy handling. Meter indexes 
for wave -length inscriptions. Special 
threaded shelf moulded inside for 
"-APC" air condenser for fixed tunic 
or band spread. Made with four, five 
and six prongs. For transmitting, a 
jumbo XP -53 coil is available. Com- 
pletely wound XP -53 coils are made, 
too, to cover from 10 to 560 meters. 

Ceramic forms of extruded Isolantite 
for efficient high frequency reception 
under all conditions are also made by 
HAMMARLUND. Has a recessed 
black enameled wooden handle with re- 
movable paper disc; non -skid surface, 
and numerous holes for windings. Four, 
five and six prongs. For ultra -high fre- 
quencies, H.4\IMARLUND has devel- 
oped special Isolantite coil forms 11/s'r 
in diameter, with non -skid surface and 
plenty of winding holes. 
Get the "tops" in results by using 
IL4i1,11ARLUND coil forms! w',,eI for 
new "37" catalog with 
further details. 

Mail Coupon Now! 

HAMMARLUND MFG. CO.. INC. 
424 -438 W. 33d St. N.Y. City 
Please send me new "37" HAM. 
MARLUND catalog. 

Name...................._._ ...._..._..__._..._..._..._.._ _. 

Address_....._....._.._...._...._ ..__..._...._..__._._._...._... 

City_.. State_..._..._ SWTs 

Please mention SHORT WAVE & TELEVISION when writing advertisers 
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IT'S EASY TO OWN 

A PCiw 
MODERN TRANSMITTER 
IF YOU BUILD IT 
FROM 
THE 

ADD -A -UNIT 
TRANSMITTER KIT 

Now you can own a transmitter with a 
"kick" in it -and keep your schedules 
consistently! We show you how to 
build it yourself -at a fraction of the 
cost of a factory assembled job. You'll 
always be glad you started with this 
UTAH transmitter. Later on you can 
plug in additional units and have a 
complete professional style 400 Watt 
Phone Transmitter! 

Each kit is a complete unit, easily 
assembled and wired. Each part is 
tested by UTAH so you know it's right. 

Start now and start right with this 
UTAH kit. See your UTAH jobber. 
If he is not listed, write direct to us- 
TODAY! Address department SW -6 

So watts input 
moles IV self- caIstnined 

New Circuit 
operates on 10 20- 40- 50 -1GO meter bands 
Additional malts ping In -no rewiring 
1 ....laudard tubes available :nay where 

UTAH RADIO PRODUCTS CO. 
CHICAGO. U. S. A. 

TORONTO BUENOS AIRES 
ONTARIO. CASADA IDCOA RADIO PRODUCTS CO I 

"15 YEARS OF LEADERSHIP" 

TREASURE LOCATORS 
BLUEPRINTS and INSTRUCTIONS 

For Building the Following Treasure 
Finders and Prospecting Outfits 

No. I. Hughes Induction Balance Circuit 
No. 2. Sensitive Hughes Induction Balance Circuit 
No. 3. Single Super -Sensitive Hughes Induction 

Balance Circuit 
No.4. Radio Frequency Oscillator Circuit 
No. 5. Audio Frequency Oscillator Circuit 
No. 6. Combination Radio Transmitter and Re- 

ceiver Circuit 
With any one of these systems you 

s 
n construct ;nslrn- 

mrnt to !orate burled treasures. metal oar relies. mineral 
zublereauean saler reins. hurled e moi uatrr 

Alp -. 1 i 1 older's. tools al:d treasures sanken III .alrr. ele. 
For earh set of blueprints and $1.00 sirurbons _. .7 
The complete set of six loldos..._...._ $5,00 

(Sent postpaid) 

T EC IFA X 
Division 67 -W 

533 W. WASHINGTON BLVD. CHICAGO. ILL. 

Please mention 

HBL -9,595 kc.- Geneva, Switzerland 
HBP -7,799 kc.- Geneva, Switzerland HAS3- 15,370 ke.- Budapest. Hungary 
HAT4 -9.125 kc.- Budapest. Hungary PCJ- 15,220 kc.- Eindhoven, Holland 
PHI -17,775 ke.- Hilversum. Holland 
PHI -11,730 kc.- Hilversum, Holland 
ORK- 10,330 kc.- Ruysselede, Belgium 
RV59 -6.000 kc.- Moscow, U.S.S.R. RK1- 15,090 kc.- Moscow, U.S.S.R. RNE- 12,000 kc. Moscow, U.S.S.R. 

Central America 
HP5J- 9.615 kc.- Panama City, Panama 
HP5B -6,030 kc.- Panama City. Panama 
XEUW -6,020 kc. -Vera Cruz, Mexico 
TG2X -5,940 kc.- Guatemala City. Guatemala 
TI8WS -7,550 kc. -Costa Rica 
TIRCC -6.550 kc. -San Jose, Costa Rica 
TIEP -6,710 kc. -San Jose, Costa Rica 
TIPG -6,410 kc. -San Jose, Costa Rica 
COCH -9,428 kc.- Havana, Cuba 
CO9JQ -8.665 kc.- Camaguey, Cuba 
COCD -6,130 kc.- Havana, Cuba 
COCO -6.010 kc.- Havana. Cuba 
HI3C -6.105 kc. -La Romana, Republica Do- minicana 
HI1J -5,865 kc. -San Pedro de Macoris, Do- 

minicana Republica 
HIZ -6,316 kc.- Cuidad Trujillo, Dom in kann Republica 

HIH -G,780 kc. -San Pedro de Macoris, Do. 
minicana Republica 

HIX -5.980 kc.- Cuidad Trujillo, Dominicans 
Republica 

HIT -6.630 kc.- Cuidad, Trujillo. Dominicans 
Republica 

HH2S -5.915 kc.-Port -au- Prince, Haiti HH3W -9.595 kc.- Port -au- Prince, Haiti 
South America 

OAX4G -6,230 kc. -Lima, Peru 
HC2RL -6.635 ke.- Guayaquil, Ecuador 
HC2JSB -7,854 kc.-Guayaquil, Ecuador 
PRADO -6,625 kc.- Riobamba, Ecuador 
YVQ -6,672 kc.- Maracay, Venezuela 
YVI2RM -6,300 kc.- Maracay, Venezuela 
YVGRV -6.520 kc.- Valencia, Venezuela 
YV3RC -6,150 kc.- Caracas, Venezuela 
YV2RC -5.800 kc.- Caracas, Venezuela YV8R6 -5,880 kc.- Barquisimeto, Venezuela 
14J4ABE -5.930 kc.- Medellin, Colombia HJU -9.510 ke- Buenaventura, Colombia 
HJ1ABP -9,600 ke.- Cartagena, Columbia 
HJIABE -9.500 kc.- Cartagena, Columbia 
HJ3ABH -6.012 kc.- Bogota, Colombia 
HJ5ABC -6,150 kc. -Cali Valle, Republic of Colombia 
VK2ME -9,590 kc.- Sydney. Australia VK3ME -9,510 kc.- Melbourne, Australia 
V K3f.R -9,580 kc.- Victoria, Australia 
PI. l' -- 11,000 kc.- Bandoeng, Java 

New "Continent" Scout Trophy Contest 
MANY of our readers have suggested that 
we offer a new type of contest for the Short -Wave Scout Silver Trophy. We have therefore decided to begin a new series of contests and you can start "listening in," and writing for veris at once. 

This new series of contest will be confined 
to reception from stations on one continent at a time. The first of these contests will be for the greatest number of verified stations 
heard in Asia. You may "listen in" from now 
until Aug. 25th, but you will have to allow time for veris to reach you. 

The same general rules as given previously 
apply. That is, a notarized affidavit must be sent with the Veri cards and. of course, all 
of the veris will have to be for the continent assigned for each particular contest. The 
Asia "listening in" contest will close Aug. 25th, 
and the trophy award will be announced in 
the November number which goes on the 
newsstands October Ist. 

A -By midnight August 25th, all entries for the Asia contest must therefore be in the hands of the Editors, together with veris and the notarized oath that the contestant per- sonally listened to all of the stations listed. 
B- For the next four issues, the July, Au- 

gust. September and October numbers, trophies 
will he awarded on the basis of the old rules, 
which require that 50% of the stations heard 
and verified be foreign, and also that the listen- 
ing time may he any 30-day period. In either contest, and in the event of a tie between two 
or more contestants, each listing the same 
number of stations, the judges will award a similar trophy to each contestant so tying. 

C -Bear in mind that the veri cards should 
be absolute verifications, and not simply an 
acknowledgement that you notified a station 
that you heard them. Several stations do not verify, but simply send an acknowledgment 
card. Note that in either contest that only 
experimental phone or broadcast stations should 
be entered in your list. No amateur transmit- ters or commercial rode stations can be entered. 
For the July, August, Sept. and Oct. contests. 
which follow our regular rules. the entries must 
be in the Editors' hands by midnight of the 25th 
day of the month for the next succeeding issue. 
The contest for the July issue will close in New 
York City. May 24th, etc. D- Please note once more, that only lettera 
or cards which specifically verify reception of a 
given station on a given wavelength and on a 
given date will be accepted! Don't forget to send International Postal Reply Coupon, cost- 
ing 9 cents at your P.O. with requests for 
foreign veris. 

E -Any type of short or all -wave receiver 
may be used by the listener. Please specify 
type and make of set, how many tubes, type 
of aerial and its dimensions in a brief state- 
ment accompanying the veri cards. All veri 
cards will be returned prepaid after judging 
each contest. The judges in each context will be 
the Editors of Short Wave R Teb',dsion and 
the opinions of the judges will be final. 

4.000 HC2ET 

4.272 WOO 

4250 RV1S 

SHORT 

F -When sending in entries, type your list, 
or write in ink, and give the total number 
of stations both Foreign and Domestic. Send 
Veri cards with your letter and oath certifi- 
cate all in one package. Use a single line 
for each station and list them in a regular 
order, such as: frequency, schedule. (All time 
should be reduced to E.S.T., which is five 
hours behind Greenwich Meridian Time.) Name 
of station, city, country; musical identification 
signal if any. 

Notice To Trophy Contestants 
The closing date for the Asia contest 

announced in the May issue, has been 
advanced from June 25th to August 25th, 
in order to provide sufficient time for the 
veris to reach the contestants from Asi- 
atic stations. Note: We are also includ- 
ing in the Asia group, short -wave stations 
in the l'hilippines and the East Indies. 

The group for which entries must he 
in the Editor's hands by September 25th 
are, Australia, Africa and Oceania. 

The group in which entries must be in 
our hands by October 25th, includes the 
veris from European short -wave stations, 
including Iceland. 

For entries to he in the Editor's hands 
by November 25th, North America (in- 
cluding Central America, West Indies, 
Canada and Mexico) veris are to be in by 
that time. 

For entries to he in our hands by De- 
cember 24th, South American stations are 
the objective. 

A Boost From England 
(Confirmed (tur) page 86, 

and my association with American tubes 
and radio components. 

My own receiver is a four -tube affair, 
using two type 24A's, one type 2A5, and 
one 80 tube in an untuned R.F: Det. -A. 
F. circuit. During the summer I have had 
consistent trans -Atlantic reception. The 
best regularly received stations are: 
W2XAD, W2XAF, W8XK, W2XE, W1CJE, 
W1DNL, W3DQ. 

I think Short- TT'are & Television is the 
best radio magazine obtainable, and I en- 
joy best the Articles by W2AMN and the 
description of "ham" stations. 

Edward John Buchan, 
"Cliff House ", 

3 Shorefield Gardens 
Weste'liff -on -Sea, 

Essex, England. 

S -W Station List 
(Continuer! from page 89) 

GUAYAQUIL, ECUADOR, 65.22 at.. 

Addr..tlslrtmlo 249. Wed. and Sad. 
9.15-11 pm. 

OCEAN GATE, N. J., 70.22 m.. Addr. 
A ..E 'l' Works shi1u irre¢:.l. rlc. 

KHABAROVSK, SIBERIA, U.S.S.R., ,1 

70.42 m. 1 -IO nm. 

4.107 HCJB 

4.095 R'ND 

WAVE: & TELEVISION when writing advertisers 

QUITO, ECUADOR, 73 m. Daily 7.30- 
8.45 ans. Daily except Mon. 11.30 
ans. 2.:p) oat.. 5-7 pm.. 7 -10 pol. 

HIALEAH, FLORIDA, 73.21 m., Addr. 
A. 'I'. .t T. Co. Works Bahamas Ir- 
regular. 
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World -Wide S -W Review 
Edited by C. W. Palmer 

A Noise- Reducing Aerial 
THE aerial shown in the accompanying 
sketch is taken from a late issue of The 

Australasian Radio World (Sydney). It is 
described as a good aerial for thickly popu- 
lated localities and noisy areas where man- 
made static is bad. 

PULLEY PULLEY, / - 10FT -I 

- PULLEY PULLEY' 

- TRANSPOSED 
LIGHTNING LEAD-IN 
ARRESTERS 

OR 
INSULATORS 

WEIGHTS POLE OR 

TO RECEIVERS WALL 

Here's a clever noise -reducing type of 
aerial and one that should have a very 

good signal pick -up. 

The aerial can be swung between two 
poles, trees or walls and if the lower end 
of the grid of wires is kept 15 ft. or more 
above the ground, the action is undisturbed. 

If necessary, the length and number of 
wires can be increased to suit the space 
available. Also, as the insulators at top 
and bottom of the "grid" are slipped on 
the rope or wire before putting the aerial 
in place, it is advisable to add an extra 

insulator or two to enable the number of 
wires to be increased if required. 

The transposition blocks should be 
spaced not less than 2 ft. apart. Should 
rope be used to support the "grid aerial," 
It is advisable to use weights as shown. The 
principal qualities of the system are that it 
provides an excellent signal -to -noise ratio, 
far better than that given by the ordinary 
"L" aerial. 

Neon Code I'ractice Oscillator 
A CODE practice set which provides a 
loud signal, yet is simple in make -up is 

shown in the circuit here, which is taken 
from the Australasian Radio World (Syd- 
ney). 

This little unit will provide signals loud 
enough to be used with a magnetic speaker 
if desired. The parts needed are few in 
number and very reasonably priced. 

The condenser in the unit varied the tone 
which for ordinary purposes will be about 
.001 to .002 mf. If the supply voltage is 
less than 180, the value of the 1 meg. re- 
sistor should be lowered. 

If the neon tube used has a current -lim- 
iting resistor in its base, this resistor 
must be removed before the tube can be 
used as an oscillator. 

DO INCREASING 
THOUSANDS OF 

DEALERS 

4644 
FOR 

RAYTHEON 
TUBES? 

A simple circuit for a "code- practice" os 
dilator using a neon tube. 

Book Review 
RECREATIONS IN MATHEMATICS, by 

II. E. Licks. Cloth covers; size 5% by 7% 
inches. 156 pages; illustrated; copious ap- 
pendix. Published by D. Van Nostrand Co., 
New York, N. Y. 

As the author states in the preface "The 
object of this book is to afford recreation 
for an idle evening and to excite the inter- 
ests of young students, in sound mathema- 
tical inquiries. The topics discussed have, 
therefore been selected with a view toward 
interesting students and mathematical 
amateurs, rather than experts and pro- 
fessors." Every student of science will en- 
joy this book -some of the subjects dis- 
cussed are: Roman Numeration; Early 
Arithmetic in England; Arithmetic Amuse- 
ments, etc. 

Some interesting problems in algebra are 
explained, including some algebraic falla- 
cies; the cattle problem of Archimedes, etc. 
Then we come to a chapter on some inter- 
esting angles of geometry. Very interest- 
ing are other problems in trigonometry, 
analytic geometry, etc., not forgetting the 
Calculus, Astronomy and the Calendar. - 
H.W.S. 

s r 

MODERN STORAGE BATTERY PRAC- 
TICE, by A. D. Althouse, B.S., and Carl 
H. Turnquist. Flexible covers of cloth; 
size, 5!_ by 7% inches; 272 pages. Il- 
lustrated. Published by Goodheart -Will- 
cox Cu., Chicago, Ill. 

This battery hand -book will prove useful 
to anyone at all interested in the standard 
lead -acid battery. The book is profusely 
illustrated with half -tones and line draw- 
ings and describes all of the tools necessary 
in the care and repair of storage battery 
and how to use them. The apparatus, as 

well as the application of lead welding, is 
described at length. The elements of elec- 
tricity with regard to battery charging cir- 
cuits, etc., is clearly explained with the 
necessary diagrams. The procedure in snak- 
ing hydrometer tests on storage batteries, 
as well as the other standard tests are dis- 
cussed by the authors. One chapter deals 
with the dismantling and inspection of a 
typical storage battery, including the test- 
ing of individual plates, separators, etc. 
This is followed by a chapter on rebuilding 
the storage battery and the replacement of 
worn -out parts. Other sections deal with 
battery troubles, their causes and remedies; 
the automobile battery and its care, and how 
to arrange a battery repair shop. A thor- 
ough index is provided. 

s s s 
A FUGUE IN CYCLES AND BELS, by 

John Mills. Cloth covers; size 5', by 8% 
inches; 270 pages; illustrated. Published 
by D. Van Nostrand Co., New York, N.Y. 

The science of sound is so indissolubly 
tied up with music, that this latest book by 
John Mills finds a real welcome. Some of the 
interesting subjects embraced in this fugue 
are: Pythagoras to Bell; Amplifiers and 
Engineers; Translation and Transmission 
of Musical Sound; What is Meant by Loud - 
ness-as the scientist considers it; Over- 
loading and Distortion; The Power of 
Music, scientifically considered. 

Other topics discussed most interestingly 
by the author are- Recording Sound; The 
Scientific Aspects of "Noise "; Auditorium 
Acoustics; Teaching Aids -with a final 
chapter on the meaning of decibels and 
cycles, the measurement of voice and the 
pitch and intensity of various musical in- 
struments. 

Because ti antis of dealers knote 
that (1) RAYTHEON is the tube with 
great cons .r acceptance and fair 
list prices that insure faster turnover 
.. (2) RAYTHEON is the tube that 

is not sold at cut prices, insuring full 
profit ... (3) RAYTHEON is the 
tube that needs no apologies or ex- 
planation, due to its long established 
quality. 

These facts are the reasons why 
increasing thousands are finding 
RAYTHEON the safest and most 
profitable cash tube investment. 

ASK YOUR JOBBER 

Ä1THìÖx 
RADIO TUBES 

RAYTHEON PRODUCTION CORPORATION 
420 Lexington Ave. 55 Chapel Street 

New York, N.Y. Newton, Mass. 
445 Lake Shore Drive 555 Howard Street 

Chicago, Illinois San Francisco, Cal. 
415 Peachtree St., N. E. 

Atlanta, Ga. 
RAYTHEON IS THE MOST COMPLETE LINE -ALL TYPES 
OF GLASS, OCTAL BASE, METAL, RESISTANCE AND 

AMATEUR TRANSMITTER TUBES. 

Please mention SHORT WAVE & TELEVISION when writing advertisers 
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ALLIED'S i`6-PAGE SPRING 

CATALOG SCOOPS RADIO FIELD! 

llrn', a ntw i Jc -a complete 
book -a hook that makes all 
other catalogs obsolete! Parked 
with Evirything in Radio that's 
months- ahead. it includes the 
latest Amateur transmitters, re- 
ceivers and transceivers; dozens 
of Itui ht- Your -Own kits; more 
than 10.000 exact duplicate and 
replarmnent parts; 53 new Super-Yams 
Knight Radios; test instruments; Sound Systems; radio 
hooks. tools. etc. See what's new -see what's ingvarant in 
Radio: -Send coupon for this great 1, k r. Iaç! 

FASTER SERVICE -LOWER PRICES! 
You save more -get more -profit more -when you order 
front ALLIED! Our complete storks, central location. effi- 
cient buying and selling methods. and speedy shipping de- 
partment mean faster service. lower priees 
and greater solves for you. Make ALL(Eli 
-Radio's Leading Supply (louse -your 
single dependable settees for Iliyiegrate 
radio sulpha: 

t writ lar kart Blvd.. Dint. i.F. 
c hira9o Illinois. 

Ill new me r w Spring 1537 Catalog. 

I \:ne 
I\Vdrecs 

Q- 

I 
I 

I 
tJ 

PAR-METAL 
RACKS -PANELS -CABINETS 

-a size and style 
for every requirement 
PAR- \lhFAL, offers von n 
uniform lane of st undo rdiged 
metal products that enables 
you to quickly build up r 

}oh that is professional both 
in construction :ud npl,ear- 
mmr. 

3711E RACKS. cabinets, 
panels, etc., are the result of 
many years ex tu-rienee In 
making similar equipment 
for the Houma Industry. All 
of thse products have been 
designed Hind made by a 
mw meet plant that has fabri- 
cated intuitt everything from 

small shield can to the 
metal work on n broadcast 
stet Sun. 

111 of the parts are avail- 
able tit curious slumlord 
.sires -it complete line that 
Krill inert atnoxt (very re- 
quireinenf. 

WRITE FOR COPY OF OUR CATALOG NUMBER 37 

PAR -METAL PRODUCTS CORPN. 
35 -27 41st ST., LONG ISLAND CITY, N. Y. 

TREASURE- FINDERS 
ORE -LOCATORS 

r. waure/attured by 
FISHER RESEARCH LAB. 

745 Emerson St., PALO A LT O. CALIF. 

On broadcast m well as shortwo,e 
ireque any locohon, you tan 
ehminole "man made" stout with 

(0.0150 Wirt CO., 30 CRUtCH STREET. NEW YORK City 

Please 
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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 

WHEN TO LISTEN IN 
By M. Harvey Gernsback 

(All Schedules Eastern Standard Time) 
SPAIN 

EAQ at Madrid now broadcasts on an 
additional frequency using the call 

EAQ2. The frequency used is approximate- 
ly 9.495 mc. although the announced fre- 
quency is 9.480 nlc. This is the same sta- 
tion that we have been listing as EAH. 
The schedule is daily at 2:30 p.m., 6:30 
p.m. and from 7:30 -9:30 p.m. On Mon. 
the station is on only from 7:30 -9:30 p.m. 
Programs include news in English for the 
1st 15 minutes. followed by music and 
frequently in the 7:30 p.m. transmission 
by a talk on the Civil War by a promi- 
nent American or Englishman who is in 
Madrid at the moment. The station is 
operated by the Loyalists. At present the 
station exceeds all others in volume and 
steadiness. In contrast the old EAQ still 
suffers from very weak and distorted 
modulation. Address of both stations is 
P. O. Box 951. 

VENEZUELA 
A new Venezuelan is YV1RL at Mara- 

caibo on 5.930 nl.c. For details see the 
station list. 

HIN 
HIN at Ciudad Trujillo, Dom. Rep., on 

6.243 mc. is now heard on 12 .480 Ilse, si- 
multaneously. Schedule seems to be the 
same as published for HIN 6.243 mc. We 
have not determined whether this is a 
harmonic or a new transmitter. It is heard 
very well at present. 

MYSTERY STATIONS 
We have an unknown station this 

month; its frequency is about 11.670 mc. 
from 7:30 -8:15 p.m. most evenings. From 
7:30 -7:95 a 3 tone interval signal is re- 
peated over and over. This is followed at 
7:45 p.m. by an announcement in what is 
presumably Portuguese. Musical entertain- 
ment follows this, interspersed with an- 
nouncements. At 8 p.m. a clock strikes 4 
and then the program continues until 8:15 
when it abruptly terminates and the sta- 
tion goes off the air. The station appar- 
ently is a phone station relaying an ex- 
cerpt from the program of some broadcast 
station. The only phrase which has been 
identified is "Radio Bras" which is re- 
peated frequently. We suspect that it is 
PPQ in Rio de Janeiro testing, although 
the 4 strokes of the clock do not coincide 
with Rio time, which is 2 hours ahead of 
E.S.T. 

HUNGARY 
The Budapest short -wave station: the 

new schedule is as follows: Sun. 9 -10 a.m. 
on 15.370 mc. I HAS3), Sun. and Wed. 7 -8 
p.m. on 9.125 mc. (HAT4) and Sat. 6 -7 
p.m. on 9.125 mc. 

ENGLAND 
By the time listeners are reading this 

column the new high- powered transmitters 
and the new aerial system at Daventry 
will probably be in regular use. There 
are 3 new transmitters, each with a power 
of about 50 kw., as compared to the old 

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 
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- 
u res y4 inch in diameter and is inlaid in 
e namel -3 colors -red, white, and blue. 

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

toissewnowswswesnenewenesso 

power of 10 -15 kw., each. These 3 will 
be used in addition to the old units. 

NEW STATIONS 
Some of the newly listed stations this 

month are: XEPW, 6.110 mc., Mexico; 
XEUZ, 6.120 me., Mexico; HI2S, 11.960 
Inc., Donin. Rep. For details see the sta 
tion list. 

Sliort lur rague 
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Qt 

/autcttow 
eÌÌaeiietal ñpeeJ 

I14ur tOxk lwia}. IlatPntiosi, in i.Pu l.á.nitat 

8tdte. af Clautaca. tre Short 'Nave feaguf 
iaa. vittt4d 

.John f Ilüller 
Gment Pvt. Of true Lave. 

Oinea uyutof. t4W csati.pkcafe 4tÁ1 

ú444 of facwPe.3. aa9^°J a.aa1 ruec.tl4J to trs 
aPoot. / 1!t,V n4 r2[ 

This is the handsome certificate that is pre - 
ented FREE to all members of the SHORT 

WAVE LEAGUE. The full size is 7r/4^x9r/rt' 
(see page 111) 
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How To Get That "Veri"! 
(Continued from page 73) 

be an orchestral piece 'Old Man River,' 
played by Harry Roy and his orchestra." 

6:26 a.m. "Old Man River." 
Reception was very good, with only slight 

fading and no static. Signals were quite 
loud; quality was very good. I also listen 
to VK3ME at Melbourne, Australia, fre- 
quently; but they are not heard as well 
as VK2ME. Will you please check my re- 
port with your "log" and verify my recep- 
tion, if possible? 

I ant enclosing an International Reply 
Coupon. 

Yours sincerely, 
John Doe, 

25 Mack St., 
N. Y. City, N.Y. 

Sample Letter Requesting "Veri" 
(English) 

Chief Engineer, 
Short Wave Broadcast Station, 
City and Country. 
Dear Sir: 

On (put date here) at 
(Eastern Standard Time), I tuned in your 
short -wave station, call , operating 
on kc., meters. 

Reception was good, weak, (R -). The 
station faded, did not fade. Reception was 
by means of the tube 
receiver. 

Will you please check my log with your 
records, and if it is correct, please send me 
a verification card. I am enclosing an In- 
ternational postal reply coupon. 

Yours very truly, 
(Print name and address clearly.) 

(Spanish) 
Ingeniero en Jefe, 
Estación de Onda Corta. 
Ciudad y Pais. 
Muy Sr. mio: 

En (Fecha) a la hora 
(E.S.T.) sintonizé su Estación de Onda 
Corta, letras operando con 
ciclos metros. 

La recepción fué buena, débil, (R -) 
desvanecip, no se desvaneció. Mi aparato 
receptor es de válvulas. 

Haga el favor de comprobar mi reporte 
con los suyos y si es correcto envíeme 
su tarjeta de verificación para cuyo objeto 
incluyo un Cupon Internacional de re- 
spuesta. 

S. S. S. 
(Print your name and address clearly.) 

Trimm Head -Phone Attachment 
Kits 

HEADSET attachment kit for the radio 
set with universal switching- headset or speaker; 

and headset 
and speaker. Ideal for 
short -wave 
listeners, the 
"hard -of- 
hearing, "and for bedside 
radio,provid- Headset Adapter (No. 610) 
ing clear re- 
ception without disturbing others. It is 
beautifully styled with silver -blue wrinkle 
finish adapter. Simple to install- connected 
to voice -coil circuit, thus permitting it to 
be installed on any radio set. 

This article has been prepared from data 
supplied by courtesy of Trimm Radio Mfg. 
Co. 

$2500 FOR GOOD 1-TUBE SET 
WE are offering $25.00 for a good 1 -tube 
set. either in the form of a short -wave 

receiver or a converter. Please note that 
there is little use in sending in an ordinary 
hook -up for 3- element tu' e as most of 
(he circuits possible with these tubes have 
been published. 

What the editors want is a neu circuit. 
dedaned around one of the latest type 
tubes having a multiplicity of grids. 
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Weffkain,YOUQUICKLY 

fat Good FULL-TIME 
dSPARETIME Jobs in 

ELECTRICITY 

Train for a Better 
Job and a Future 
7Aain bi rpm pa e7 
by PRACTICAL Shop Methods 

WITHOUT LEAVING HOME 
Now. Electric Institute brings -TO YOUR VERY 
DOOR- practical training necessary for the rich 
rewards in Electricity. Keep your present job - 
no need to leave home -now you learn ELEC- 
TRICITY easily, practically -RIGHT AT 
HOME -in your spare time. 

PREPARE TODAY FOR 
OPPORTUNITIES AHEAD 
Get into a real money making field where there 
are many opportunities in Electricity. There is no 
better way to succeed than to TRAIN for work in 
an industry that is expanding. New Electrical 
projects constantly mean more jobs foi men with 
practical training. Almost every industry uses 
TRAINED ELECTRICAL MEN. Or you can own 
and operate an electrical business of your own. 

Opportunities to Earn Up 
to SS, $10 a Week or More 

While Training 
With this amazingly easy. fascinating method of 
HOME SHOP TRAINING it is possible to start 
EARNING MONEY almost at once. Do not con- 
fuse E. I. Training with dry, theoretical text 
book courses. Electric Institute tells you exactly 
WHAT to do -THEN YOU DO the ACTUAL 
JOBS with ELECTRICAL EQUIPMENT and 
APPARATUS which comes with your training 
at no extra cost. 
Become a TRAINED man without leaving home 
or your present job -then be ready to step into 
a REAL ELECTRICAL JOB. 

Money Back If Not Satisfied 
You must be satisfied. We give you an agreement 
to return every cent you pay on tuition if, after 
completing our training, you are not satisfied in 
every way with our instruction, equipment or 
other services given you. 
With our training, our graduates receive life time 
consultation service. employment service and 
many . other features to help them succeed in 
Electricity. 
Electric Institute is ready to show you the way in 
the great, growing field of ELECTRICITY -where 
trained men are ALWAYS NEEDED. Mail coupon 
TODAY -for big, free book of facts about this 
revolutionary Practical Home Shop Training and 
the tremendous opportunities in ELECTRICITY. 

DIESEL ELECTRIC POWER, RADIO 
and REFRIGERATION 

Take advantage of the oppor- 
tuni ties awaiting trained men in 
these and many other branches 
of Electricity. with ELECTRIC 
INSTITUTEpractical training. . 
Mail coupon for complete facts 
about ELECTRIC ÌNSTI- 
TUTE - it may be the turn - 
rug point in your life. 

Please mention SHORT WAVE & TELEVISION when 

H. W. Petersen, President 
Electric Institute. Inc.. 
Dept. 167G. Hinsdale. Illinois 

Send Free Book with an facts about E. I. Homo 
Shop Training. 

Name Age.... 

Address 
City slot. 
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oRN RADI 
O 51 

with 6hirardis Complete 

ADIO PHYSICS COURSE 
97Z Pa¢es$d 508 Illus. 

only T. 00 
The tvotld's greatest collection of radio knowledge 
all In one huge, 4 -pound volmne -Cbi rardi's famous 
course used by thousands of students in xs different 
countries. with this one book you can quickly 

aster It. \Ul O. ELE1 "r1t11'l'Iti' and SOUND. 
Clear! Up-to -date! Complete! Inexpensive! 

PARTIAL LIST OF SUBJECTS 
Sound, speech and Music. Electron Theory: Electric Current. Electrical Units: Ohm's law. Flatteries. 
Magnetism. Electromagnetism. Electromagnetic In- 
duction. Inductance. Condensers. Alternating Cur- rent Circuits. Filters. Elettri cal Measuring rostrum. rats. El etromagctie Radiations. The Broadcast Sta.. lion. The Receiving Station. Vacuum Tithes. Marlin t'renwen.y Amplification. Superheterodyne Receivers, 

<. F. Amplifier and Coil pesion. Audi" Amnlitirai inn. 
nod Speakers. Rattery-als'rated Receivers, lower 

lh 'irl Receivers. hort'eiersPhograp like pr p. systems. 
e ReceptiHis-mind. n. l'hotoeleetric Cells. Television. The 

,ntenna and Testing 1 -icing. Sound I..tion Pictures. AI'pendiacs, 8.7,0 Review Questions I.'r Self -Study. 

, 4'j Noon/ Aloi ey.io th.'aranyxre. 

Radin 6 Technical Publishing Co. 
95 Astor Place, New York, Dept. í:W.67 

1..1r1, find $4. for RADIO PHYSICS COURSE, post, 
l.al.l. tcoreign 64.50) 

.: Please send free circular "P" 

ante 

READ CODE Like 
SEND Expert 

an 

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 blaoter Teleplex, why thou- 

sands agree this method is surest and quickest. 
FREE We furnish Complete Course, lend 

you Master Teleplex, give you personal 
instruction with a MONEY-BACK 

CUARANTEF,. Low cost. Send today for book- 
let S6; no obligation. 

TELEPLEX CO. 
New York City 72-76 Cartlanat St. 

C.:mplete Radio Engineering Coarse In 00 weeks. 
Bachelor of Selena' Degree. Raq!u (television, talk- 
ing pictures and the vast electronic field) offers 
unusual opportunities for trained radio engineers. 
Courses also In Civil. Electrical, Mcllnnical, Chem- 
ical. Aeronautical Engineering; Business Adminis- 
tration and Accounting. Low tuition, low living 

fists. world famous for technical two -year courses. 
Those who lark high school may make rap work. 
Rttalents from allparts of the world. Enter Sep - 
timber. January. March. Jun.'. Write for catalog. 
2567 College Ace., Angola, Old. 

Television Course 
(Co), / in,ied f 

The purpose of this is to keep outside sig- 
nals (13.25 m.c.) out of the intermediate 
amplifier. This is accomplished by (a) 
proper shielding and (b) some form of 
wave -trap in the antenna lead. 

This shielding and the proper wave -trap 
are most important and there is little in- 
formation now available to the amateur on 
this important point. 

"Tracking" of Osc. and Det. 
Oscillator and Tuner (if a superhetero- 

dyne is used) must be adjusted to track 
so that a single dial may be used. (It may 
be mentioned that a superheterodyne is 
indicated in all diagrams to date.) 

The importance of this adjustment can 
easily be seen from the following. Sup- 
pose that we are receiving at 60 m.c., 
then at "0" we must have 73.25 m.. to 
give us 13.25 m.c. Now then suppose we 
wish to tune in another station at 70 

then "O" should be at 83.25 m.c. to 
give us 13.25 in.c. again. But if the Oscil- 
lator and Tuner do not track perfectly 
"O" may be at, say 84.50 m.c., which 
would give us 14.50 m.c. (wrong value). 

I.F. Transformers 
The intermediate transformers must 

pass a band of 2.5 m.c., otherwise we will 
not get the full details of the pictures. 
These transformers cannot be bought as 
yet, and full details upon them arc not 
available to the amateurs. 

r'om page 82) 
if a second detector is used there is 

still controversy among engineers whether 
the bias -type detector or a dio- detector 
should be used to obtain the best quality 
pictures. Both work, it may be mentioned. 
The bias -type will produce more harmonics, 
while the dio -type requires a higher volt- 
age. The English use the dio -type. 

There must be definitely proportioned 
coupling units in the resistance coupled 
stages in the video (picture) amplifier. 

The cathode ray tubes now available, 
and on the market, are not sufficiently 
uniform in requirements as to signal so 
that they would be interchangeable. Thus 
a set built for the use of a certain tube, 
of a certain make, would have to always 
use that particular tube, and a tube of 
another make could not be substituted. 

It may be well to here mention that if 
a tube is fitted with plates for electro- 
static deflection, that tube cannot be used 
with magnetic deflection, since the presence 
of the plates causes eddy- currents. 

The power supply for the cathode ray 
tube requires special attention. An ex- 
tremely small current at high voltage is 
required and condensers and other filter 
components suitable to handle this high 
potential must be provided. 

Saw -tooth waves of suitable frequencies 
and characteristics for either electro- static 
or electro- magnetic deflection must be pro- . 

A special transformer is used here. 

The Vacation Portable 
(Continued from page 75) 

detector to a point where comfortable 
loudspeaker volume will be obtained. To 
accomplish this, it was found necessary to 
employ three resistance- coupled audio fre- 
quency stages. Low -gain amplification 
was obtained by cutting down th6 ratio of 
the grid and plate resistors in each re- 
sistance stage. This was found to be pre- 
ferable from the standpoint of stability, 
to the employment of only two audio 
stages with high gain. 

In the first and second audio stages, 
standard 30 type tubes are used. In the 
output stage a recently developed power 
output pentode is employed. This may be 
the 1F4, or the even newer 1G5. The 1F4 
tube has a high power sensitivity and will 
deliver considerable power output. These 
characteristics along with the low fila- 
ment and plate current consumption, pro- 
vide means for an economical as well as 
highly efficient output system. The 1F4 
tube uses only 0.12 ampere filament cur- 
rent which, in fact, is equivalent to add- 
ing only two more 30 tubes. It can readi- 
ly be seen that this four tube set will be 
extremely easy on the batteries. In the 
list of operating conditions describing the 
characteristics of this tube, the operating 
plate voltage is given as 135 volts and the 
grid voltage as minus 4!. volts. Under 
these conditions, the power output with a 
3.5 r -m -s volts signal, is 0.340 watt. These 
characteristics, of course, are ideal theo- 
retical ones. However, under actual ex- 
perimentation, it was found that the set 
would work just as well with a plate volt- 
age of 90 volts or even lower and a cor- 
respondingly reduced grid voltage. In fact, 
returning the grid to the negative fila- 
ment seems to furnish the necessary bias 
without requiring the "C" battery. It is 
recommended, however, that the set - 
builder do a little experimenting on his 
own account under varying conditions. In 
this way, he will obtain a practical work- 
ing knowledge of the actual characteris- 
tics of the 1F4 and if he finds that the 
"C" battery can be dispensed with, this 
permits the use of a smaller and more 
compact carrying case. 

The characteristic of the new 1G5 tube 
which can be used interchangeably with 

the 1F4, show that this tube is designed 
to operate with a plate voltage of only 90 
volts maximum and with a grid voltage of 
minus 6 volts. in case this tube is used, 
the use of a "C" battery in mandatory 
with JO volts at the plate. This tube will 
give very nearly the same power output at 
90 volts, plate, as the 1F4 gives at 135 
volts. 

Circuit Is Simple 
The schematic diagram shows the ex- 

treme simplicity of the circuit design. The 
regeneration control is of the shunt re- 
sistor type, consisting of a 75,000 ohm 
potentiometer connected directly across 
the tickler of the plug -in coil. 

A single .00014 mf. variable condenser 
of the midget type is used to tune the 
longer winding of the plug -in coil; this is 
the station selector. An antenna trimmer 
is provided, as usual, in circuits of this 
type. A filament rheostat is placed in 
series in the A minus line so that as the 
"A" batteries become weaker, the voltage 
may be kept at the specified value of two 
volts by cutting resistance out of the 
rheostat. The on -off switch which is built 
in the potentiometer and controlled with 
the same knob is also in series in the A 
minus line. A short -type phone jack is 
provided as shown at J1, so that earphones 
may be used for tuning in (listant stations 
with greater precision. The loud -speaker 
employed is a five -inch magnetic speaker. 
(Band- spread tinny be provided by using 
one of the slew "dual- ratio" dials.-Edi- 
tor.) 

Constructional Details 
The chassis may be made of 1;'16" alum- 

inum. A piece of aluminum J" by 12" is 
bent as shown in the sketch to form a U- 
shaped chassis, 10" by 9" by 1" high. After 
the socket holes are drilled, the antenna 
trimmer, variable condenser, filament rhe- 
ostat and phone jack mounting holes are 
drilled. A single 4" diameter hole may be 
drilled for the speaker, or a number of 
%" holes may be drilled within a 4" diam- 
eter circle. In the latter case, about 37 
holes will be necessary. The aluminum 
panel may be painted with black crackelac 
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or Egyptian lacquer in order to give it a 
black crackle finish. The various parts, 
including the sockets are fastened to the 
chassis. Before the speaker is mounted, 
the grille cloth should be cemented in 
place by means of duro cement. 

In wiring the set. it is simply neces- 
sary to follow the schematic diagram. The 
chassis may be used as the common "A" 
positive return. 

The finished set is mounted in a suit- 
able carrying case similar to the one il- 
lustrated. The bottom portion of this case 
should have inside dimensions of ld'í by 
'J " by Sli" deep. Two small blocks of 
wood are fastened beneath the chassis as 
shown on the underside view, in order to 
provide a suitable support. The batteries 
are placed within the case at the right of 
the chassis and, as can be seen, are read- 
ily accessible. If desired, however, a piece 
of painted wood may be fitted over them 
and this will give the set a more finished 
appearance. 

Before the receiver is finally mounted 
in the case, it should be given a. thorough 
test. Inasmuch as several of the tubes are 
quite expensive and also since all of the 
tubes, being two volt tubes, are extremely 
delicate, great care should he exercised 
in handling them and in making connec- 
tions to the set. A short- circuit between 
the filament and the plate supply wil 
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CHASSIS LAYOUT 

Details of Chassis. 

burn out all sour tubes in an instant and 
this is an unnecessary experience which 
can be avoided through the exercise of 
care. The best plan is to connect the "A" 
batteries alone and see whether the tubes 
light up, and then connect the "B" bat- 
teries. Of course, if a voltmeter is avail- 
able for testing, all the batteries may be 
connected before the tubes are inserted 
and voltage tests may be made at the 
sockets. Having connected the batteries, 
and connected the aerial and ground, the 
first tests are made with the broadcast 
coil. 

When the regenerative control is 
turned, the typical regenerative whistles 
should be present. If the set fails to 
whistle, this is a sign that the tickler coil 
is reversed, or that the "A" voltage is 
too low. However, insufficient plate or 
grid voltages on the detector tube will 
also prevent correct regeneration. 

A complete list of parts follows. 
Parts List 

NAMMARLUND 
Cl- Midget Condenser. 140 mmf. type MC- 140 -M. C2- Equaliser antenna trimmer, type MICS -70 

(10 to 70 mmf.). 

Please 

Good OPERATORS ARE NOT "Born" 

they are 

TRAINED 

THE CANDLER WAY 
You can have the same training that 
made T. R. McElroy, World's Radio 
Champion. Right now YOU have the ca- 
pacity of sending and receiving code as 
easily as you talk and listen. CANDLER 
training will develop your SOUND CON- 
SCIOUSNESS so that your sending and 
receiving SENSE will work automatical- ly- without strain or deliberate effort, 
but with confidence, accuracy and ra- 
pidity. 

CANDLER 
SYSTEM CO. 

Department SW -6 
Asheville, North Carolina 

LEARN RIGHT -IT'S EASY. People who 
know. agree that CANDLER Training is best. 
The CANDLER System is taught at Harvard 
University by Champion McElroy. CANDLER 
methods are so easy, so interesting. that code 
skill will just come to you naturally. You will 
have more speed after a few days of 
CANDLER instruction than after months of 
UNDIRECTED practice. 'the skilled operators 
you hear on the air are CANDLER trained. 
They started by mailing the CANDLER cou- 
pon. You have the same opportunity. Mail 
the coupon today! No obligation. 

I CANDLER SYSTEM CO.. DEPT. SW -6, Asheville. North Carolina 
Please send me FREE "Book of Facts" 

I Name 

I Address 

City 

T. R. McELROY 
WORLD'S CHAMPION RADIO TELEGRAPHER 

175 Congress Street, Boston, Mass. 
MAC KEY @ $7.95 a real speed key. 
MAC KEY DELUXE @ 515.00 Spin. 
MAC CORD @ $1.00 Sei -, speed key cord. 
MAC CASE @ $3.95 Scan speed key case. 
MAC OSC @ $3.95 ac /dc oscillator. Tone control 
If u by Mac Key wri me to goy ipt & dsrb ifn. 
All my stuff emcy gad best pduts obi. 73 Mac. 

BE A RADIO SERVICE EXPERT 
modern training for service work 

LEARN AT HOME 
Our home instruction method and 
servire equipment offer starts you 
earning money almost at once. Up 
to $3 an hour ea, in short time. 
YPrile for free book. 
Radio Training Ann of America 

Dept. SWT -76 
4525 Ravenswood Ave.. Chicago 

RADIO ENGINEERING 
lutes offer an intensive course of high 

d embracing all phase. of Radio. Practi- 
liaiuing it modern equipment at New 

r l: and Chicago schoois. Also specialized 
and Honte Study Courses under No 

uIdjgatIon" plan. Catalog Dept. SW37. 

RCA INSTITUTES, Inc. 
75 Variek St.. New York. 1154 Merchandise Mart. Chicago 
fferogn i:ed Standard in Hodio Insfrurtion Since 1!9O9 

le a TELEVISION EXPERT 
LEARN TELEVISION WITH RADIO NOW! 

- - I Her oprortunitd cet ready for the hen paid jobs in 
Saul io Tel c.nion+e cps the country. Train at b,gttl 
brnadc+ .t ing .anon Ge actual ese,rlencr over our Tel. 

Station V:"XAL +ndcomm I stationW9X IIY. 
Wrote i today for free folder and literature ahem Mg actual 
phot., of Tries Pion broad ca, g. oppor . e etc. 

FIRST NATIONAL 
m 

ONAL TELEVISION. INC. 
Dept BB.6,Power a Light Bldg.. Kansas City, Me. 

A/{ /O 
REAL 

BS ..O R i REAL PAY 

Earn While Learning at Home! 
TELEVISION. PHOTO 

ELECTRIC CELLS. 
PUBLIC ADDRESS 

NIny 
ItT 

-1 Trained Me. 
to its. l ,I 

;:::.a:ats. r. 
needed. 

St.... nun 
I;wne t,>> 

R -T -I w'AY. ..,,dr«d h, 
tor ...n. Writ. for b,. OV 

mite Bonk FREE. 
RADIO AND TELEVISION INSTITUTE. IM. 
2130 Lawrence Ave.. Dept. 21 -A, CHICAGO. ILL. 

PH ILCO 
CROSLEY 
ZENITH 
GRUNOW 
and 46 
ether 
mfrs. 
mama 
R -T -I 

State 

YOUR CODE -EVERY NEED 
For Example: Airways Tapes 
on Weather, Maps, APOBS, 
Winds Aloft? 
You 'an ca uy learn or Improve 
your ucutr- typical messages are 
vT RUCTOG RAI'a. 
t,, act ,, ̀  any time at 

speed ie.,re,I. any "i may i.,q , 

d lour 
1 for full infor- 

mation today to- 

INSTRUCTOGRAPH 
CO., Dept. SW.6 

Sia Lakeside Place 
Chicano. 

Canadian Represent- aie: Radio Col evr 
of Canada. 

Toronto to 

WE ALSO HANDLE: HALL1CRAFTER 
and R.M.E. SHORT WAVE RECEIVERS - MICROPHONES-VIBROPLEXES- 
TAYLOR TUBES. CASH OR TERMS. 

K of Opportunity 
Instructive facts about 

TELEVISION 
RADIO 

SOUND RECORDING 
while 

á11coved to I 
-,I fare 

TIONAL SCHOOLS 
National Schools, Dept. 6SWC, 
4000 So. Figueroa St.. Los Angeles. Calif. 
NAME ACE w 
AIIDIIESS 
CITY RADIO ENGINEERING, 
broade+sting. a,iali,,n and police radio, servicing, ma- 
rine radio telegraphy and telephony. Marne telegraph/ 
and rails.? accounting taught thoroughly Engineer- 
ing course of nine months' duration equivalent to three 
years of college radio work. All eapemes low. Cata- 
log free. Reboot established 1874. 
Dodge's Institute, T St., Valparaiso, lad. 
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It's here, Fellers 
STANDARD RMA MICA CAPACITOR 

COLOR CHART 

Ask for . yours 
TODAY 

A REAL HONEST TO 

GOODNESS COLOR CHART 
for simple and quick identification of mica 
condenser capacities. Fits conveniently into 
your vest pocket. 
No ham ... serviceman ... or engineer can 
afford to be without one. Eliminates ex- 
pensive guesswork and irritating delays. 
These color code charts are obtainable only 
front )tom authorized C -r) distihul or. 

MICA DYKANOL PAPER 
WET ANO DRY ELECTROLYTICS 

CORNELL -DUBILIER CORPORA- 
TION 

1027 Hamilton Blvd., So. Plainfield, N. J. 

_ 

t-onviin 

M ILADY 
The Woman 

WOMAN'S 
Sensation 

ih 
MILADY co.oe,.nwithw'1 \IAo, Olt:LS 1, to the pep. 
, anJ hum ., es -ft brines 7ers r 
err .rsime. tithe dw vn ontfly ëe.my corton. 

There 
- 

Ì Ions. rn and the huma. Monthly ash ornes tow. Than .n 
I,ÁÌtu 

'r Trt: alai a d bear re nr from tir eAtt all - 
)l' Áe. br.oss Fereyouror Cher. 

your 
r¡ er. lie 

sweetheart o sirs. 
On all good 

loss For 
25c 

vrSond ií.00 tñ 
Lukte 

rs for tM slat Ma monthly ÌNSWS. 
MILADY. ! 5.SW St.. Naw Ysrk. N.Y. 

H. G. CISIN'S ALL -WAVE 
AIR SCOUT Jr. RADIOS 

THREE-TUBE 20 
Less 

ALL ELECTRIC SET Tabu. 
MODEL 3A -E 

..r nil n, -Int atI-wave set. waas hmderful 
I,rds for foreign areception. Also I ring' , In,,,, 

calls. amateur, ode. eTransatlantic phone and broad- 
cast entertainment. °Excellent 
vol Works from any A.C. 

or D.C. hoc current. F.astart 
set to hn;1MOM. Enrploos neO st 
.1:11 ballast tube. Speaker 

panel. ï n ge ID O °to / meters or to 
1 

1510 meters with le 
l l lone 

oil Complete Kit 
in. wave 

es: Earpl,ne. 
coil. 70 to 2111 meter foil. 
Panel awn steles ....Debt, 
pointed re mnktl'lar thin. 

Rear l'in? ..l r- T.M.Urlrl -Condenserilf Potentiometer. An- 
tenna Trimmer. Dial. Sockets. Knobs. Wire. Resistors. 
Condensera. and all other r Ired parts including in- 
structions and diagram. e33.2n With : hoRnee,tLes 
Nr 

ONETIME SET -Model 1S. Satisfied owners 
rem` tt(MARVE'OUSa FOULON 

reception 
RECEPTION. 

n.MA 
Also 

A.E. ls 

tr ::6l.hune r Linn. complete b0 includes parts listed 
n,a,wr plus 3S tube and filament rheostat. Uses in 

52.45 Phone Tune 
, 
and TWOti 

TWO-TUNE ap SET-Model ge. (u ;dote , fo r 
miming all parts the acalte l us part. for 
extra audio stage 

n S2r9 W:hone fuflw clotting power 
rx dt 

THREE -TUEE OE LUXE EATTERY SET -Model 30. 
Complete kit Including all pails in the I -Coln model 

plus pans for two extra audio stages imw din" two 
tent lobes a I 33 $3.45 WPThrleewbs power output tune 

Following Auxiliary Parts are 
a 
vailable: ,. l0 2n 

meter roll 25e: I.'r to 45 meter imil dim-clan. 255: 40 
h, SO aster roil Ifm'rlgm 25c: 221.. volt R" batte, 
25e: Two flashlight A" batteries toe each: 5' Final. 
All loud Streaker SI: Complete Antenna Kit 50e w'raul 

Kit IOe. Tubes for M.slel 3A -E. sri, 45e. 
longes nave Unit anti roll for any model Sit. Dnutle 
Earphones 01.:0. nAny model wired extra 1e 
NOTE: If you aleady have earphones. taro extra foreign 
coils may let substituted ins y model. 

H. G. CISIN. Mel Eno.. ALLIED ENG. INSTITUTE 
Ss Pork Place Dept. S 36 New York. N.Y. 

SHORT WAVE & TELEVISION for 
LI -Set of 4 short -wave coils, 17 to 270 meters, 

4 prong type S\VK -4. 
L1 -1 broadcast coil, 4 prong 250 to 560 meters. 

type BCC -4. 

CORNELL- DUBILIER 
C3 -.0001 mf. mica condenser. type 3L. 
C4 -.1 mf. 400 volt "Cub" tubular condenser, 

type BA-41'1. 
C5 -.0005 mf. mica condenser, type 1W. 
C6 -.O1 mf. 400 volt "Cub" tubular condenser, 

type BA -4S1. 
C7 -Same as ('c). 
CS -Same as C6. 
C9 -Same as C6. 
CIO-Same as C4. 

ELECTRAD 
R2- Eleetrnd filament control rheostat, 30 ohm 

type 270 -W. 
R4- Eleetrnd 75.000 ohm potentiometer with 

switch. type 202 -S. 

I.R.C. RESISTORS 
R1 -1 meg.. t.' watt 
RI -Same as Rl. 
R5- 175.000 ohm l , 

R6- 200.000 ohm. 
R7 -Same as R5. 
R8 -Same as R6. 
R9- Same as R5. 
RIO -Same as R6. 

TUBES -RAYTHEON 
V1-1B4 tube. 
V2 -30 type tube. 
V3 -30 type tube. 
V4 -1F4 tube or 1G5 tube. 

SOCKETS 
4 -4 prong wafer type sockets. 
1 -5 prong wafer type socket. 

MISCELLANEOUS 
Jl- Open -circuit phone jack. 
1 --5 -inch Find -All magnetic speaker. 

soldered 1- Fahnestock ground connection clip, 
to chassis. 4- knobs. 

2 -dial plate -one for station selector, other for 
regeneration control. 

Aluminum chassis --as per sketch. 
1- currying case. 

BATTERIES 
2 -lt_ volt "A" dry-cell batteries- compact style. 
2 -45 volt dry cell "I3" batteries-compact type. 
1 -9 volt "C" battery, smalle.t type. 

metallized resistor. 

watt metallized resistor. 
watt metallized resistor. 

An Efficient 
125 Watt Modulator 

(Continued from page 79) 

KENYON 
1 -Input transformer T -261 ; variable ratio 500 

ohms to class B grids. 
1 -T -4G0 output transformer with tapped sec- 

ondary. 
1 -T -:357 filament transformer for 35 -T's. 
1 -T -352 filament transformer for 866's. 
1-T-665 plate transformer 1,180 volt output, 

with primary tap. 
1 -T -511 swinging choke. 

SPRAGUE 
1 -2 mf. 2,000 volt oil condenser. 
I. R. C. 
1- 50,000 ohm 100 -watt resistor. 

TRIPLETT 
1-0-250-ma. meter, large bakelite case. 

MISCELLANEOUS 
4 -4 prong sockets. 

PAR -METAL 
1 -17 by 3 by 11 inches chassis black crackle 

finish. 
1 -19 by 105¡ panel, black crackle finish. 

TUBES 
2 -Eimac 35-Ts. 
2 -866 Jrs. 

New Zealand Again! 
(Continued iron? page 86) 

Amongst the "Hauls," W's, VK's, ZL's, 
X's and VE's can be heard all over the 
room on the loud -speaker! Commercial 
stations are almost as numerous as the 
CVi stations; the most frequent heard are 
\VOP, PLE, JVE, \'PD, ZL'I, VLJ- almost 
every day. 

Appreciate very much the good work 
S.W. & T. is doing, sind don't forget more 
ultra -short wave data! 

Ronald J. Hills, 
44 Seatown Rd., Wellington, E -3, 

New Zealand. 
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WORLD -GLOBE LAMP 6) 

IDEAL FOR 
SHORT- 
WAVE 
FANS! 

..111Q 

'trr. `..a. 
' . 

YES, 
THE 

GLOBE 
REVOLVES! 

TTIM useful, beautiful M'ORLD.GLORE LAMP. offered 
rltl:E to u readers. m u e 17. ,t" high. It has 
attractive colored shade. w$ with nautical and sap de- 

signs. N" in height and II'," In diameter. It is made 
of fine 

is 
parchment. highly azed. The ata "ó lobe. 

primed n any color.. has a full meridian. and rotates. 
nl,ndreds of n: e..-s' t5 hse i. rives. rivers. ....ails and 
others clearly printed the globe. 

iv 

.al th,esu\ mash 
LOIÌ 

ÌcLAMP permits determining the 
time 

Con, pr. correct 
l'he metal "Parise 

the world. 
In antique I,ranxe. A 

Piece of 
metal 

green 
are 

glued under we base enables t,., I: placed nnyw'here. 
iaa weight 

to 
or we wtH1.14cl.010: LAMP Is nearly three 

t 
packed for slipping. 

, 
ilere is the way u. bea beautiful prize. III In the e 

coupon Ininy a,I It h nil , $2.50. Yt1! 

aWfull year's ul,,.riptio, 112 nloD,9 o ,ltDIrr AVE S TYLNI5105 -the greatest rt -wave 
magazine in the world today. In addition. we will d 

I :1..011E'I.AMiPS. Old'sultc:fbetau,ay 
new 

their 
Ñ'OÑLD_ 

w for other year fallowing 
renew 

one and still receive this YttORLDCLOIE LAMP. 

How lo Order l'our WORLD-GLOBE L.4:11P 
ply till in the ool,n below and mail it together with 

cheek 
u 

p' 'y order. Register letter if cash ' coin Ia 
rt. To cover shipping cha ges on V.'DIII.D-I:1.OD1: 

add to y oil remittance amount In,h,.ated. If 
y Irx:,1 "1: l::,st ,f the yli sxissippf n,ld 31 r ts: 

Foreign 
tut Mi 555an,iml and the M'est Coast ad,l WW1': 

Pere fa deed. 'lee add .5I.: ", Any ax,r. millunce will 
lie refunded. 

SHORT WAVE & TELEVISION 
99 HUDSON STREET NEW YORK. N. Y. 

SNORT WAVE S TELEVISION SWT-S -37 
99 Hudson Street. New Tork, N. Y. 
(:ell t lerne n: Enclosed Ind my remittance of 32.7on ,,`lie 

snipping 'hagtsi for w',irl, enter 
my :uh.rript im, for 511011r WAVY: & 'r i.l:s'I SIn\ for ,e 

12 issues,. This amount entitles nie tu is WORLD. 
1:1.01,,: LAMP free. See paragraph above for shipping 
charges on WORLDOLOSE `AMP. 
l 1 Enclosed 

\t'i)It1my reit ta,' ' \I LAMP 
52.50. 1Iease send 

me y express. collect. 

Kanto 

Address 

City state 
Send or remittance In form of clerk o money enter -register 
idler If it r .,m Stomps. s rosin. ti.ps. or ,to rm'y. 

\Itl.\Itl.l: 
V>per,l in- 
duction tele 
self-starting. 
110 voll. 
to GO y'cfe. 
AC, with .peed 
motto!. Plug awl 
curd. Speed ' 

front 5 to 2001tt1^J. 
evprest Collect. 

WESTINGHOUSE 
UNIVERSAL MOTOR 
s`PKCI£ICATin Ill', operate. elder AC 

r NC. lln :..' , RPM. (then. t.i' m be used 
In vary speed. ". Length 3 ". ". \\ nith 1a ". 
Shaft !. one mull b,:. 

I I II Potts 
MOTOR x295 At and DC 
only 

MOTOR with 
Arbor and 
yí Chock 

Shipping 
Weight 
3 lbs. 

Add 2k for special packing and mailing 
anywhere in 11.5.4. 

WELLWORTH TRADING CO. 
560 W. Washington Blvd., Dept. SWT -631, Chicago, Ill. 

Please mention SHORT WAVE & TELEVISION when writing advertisers 
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Short -Wave Beginner Regenerative 
Super -3 

(Continued from page 74) 

must be insulated from the chassis. 
The I.F. transformer has a lead coming 

out the side which is the grid connection. 
This lead must be run down through the 
base, since the grid of the 6N7 (both 
sections) is on the base. 

The voltage divider is in the form of a 
bleeder of the wire -wound type. This allows 
the use of a sliding tap to set the screen 
voltages to the correct operation values. 
The proper voltage is around 100V. 

Plug -in Coils Give Wide Coverage 
The coils cannot be obtained exactly as 

required in this circuit so the nearest pos- 
sible coil set was chosen and then altered 
as shown in the coil table. The oscillator 
coils have four prongs and come with two 
windings. On the high frequency coils the 
secondary winding is of heavy wire, while 
the other winding, the primary of thin 
wire, is removed. This leaves two prongs 
vacant, one of which is used for the cath- 

- PANEL- 

"- 9 l.r REGEN / CONT 

aF -SHIELD-'yf 1, 2+ I 

TRIM. 
1 1}l 

is 

-I F\ tuONÉ VOL Re 
` 8" r.cs CON-. REGEN CONT. 

r?3 g" I 2i 
6NT1 1 L Jw 3.. h l f 

'ivi' Inscx 3 C- 
'60 

: 13" 

I 

`. 

h (_ 
I cá 

i y,61a7-anE'y-, 
di" 1r {- I . jl -f 

L2 7,.. 3" 

) - - - JA-- l 
L 

3 

CUT TO FIT r OV R vaauBLE 
2 CONDENSER 

24" r 

- CNASSIS LAYOUT.- 

2' 

Band 
10 
20 

U 
11.0 

Bottom View of Receiver. 

Garrett Receiver -Coil Data 
II.- Cull Turns 

Grid Coil Antenna Coll Tap rlrid Tickler 
;s' 3% 1 `1s '. l',í 
0% 1% 1 ti 

10 0 1 Is 
9s Iß I :is 10 
$0 17 2 74 20 

The grid windings of all factory made coils 
are used unchanged, except for the largest coil 
for the oscillator, which has 6 turns removed. 
All primaries on LI coils are used unchanged. 
Spacing between primaries and secondaries is 

ode tap. The corresponding primary 
winding on all the other oscillator coils is 
also removed. 

The mixer or first detector coils have six 
prongs and come with three windings. The 
high frequency coils have one winding of 
thin wire interspaced with the heavy sec- 
ondary winding, and it is this thin wire 
winding that is removed. This again makes 
available a prong for the cathode tap. The 
other thin wire winding is left intact for 
the antenna connection. 

Band- Spread Too! 
Band -spread is accomplished by the type 

of dial used, but to enable easy alignment 
without the necessity for too much coil 
trimming, a small 25 mmf. trimmer is 
placed in each oscillator coil. This is set 
once and then may be left alone. The 
mixer section of the tuning condenser has 
a 35 mmf. trimmer across it to enable exa, l 

tuning. This is especially necessary when 
regeneration is used, since the tuning 
then much sharper. 

When the circuit has been thoroughly 
checked, the rig is ready for alignment. 
It is usually possible, especially with the 
lowest frequency coils, to tune in a loud 
steady signal. Of course, the audio volume 
control should be full on, and the R.F. 
regeneration control well toward maximum. 
Adjust the I.F. transformer trimmers for 
best response. These transformers are sent 
from the factory ready aligned, so very 
little change is needed in many cases. 

Now set the condenser in the oscillator 
coil so that best response is had with R.F. 
trimmer at about one -half scale. 

The I.F. or second detector regeneration- 
control should always be run just below 
the oscillation point; for brat -note re- 
caption it is run just over the oscillation 
point. The first detector should never be 
allowed to oscillate. 

List of Parts 
HAMMARLUND 
:1- Isolantite octal sockets 1- isolantite four prong socket 
1 -1 solantite six prong socket 
I -Set 3 winding coils (for 1st detector) 
1 -Set 2 winding coils (for oscillator) 
1 -six prong Its meter coil 
1 -four prune 10 meter nil 1- double 100 mmf. condenser 
1 -Iron core I.F.T. 
1 -35 mmf. high frequency trimmer condenser 
1 -15 mmf. high frequency trimmer e lenser 
1 -25 mmf. high frequency trimmer condenser 
5 -25 mmf. air padding condensers 
I - - -80 mh. R.F. choke 

RAYTHEON 
1- -61.7 
1 --6K7 
1 -6N7 
INTERNATIONAL RESISTANCE COMPANY 
1 -50 Watt. 50,000 ohm wire wound resistor 1- 50,000 ohm variable resistor 1- 500,000 ohm variable resistor 1- 50.000 ohm one Watt fixed resistor 2- 60,000 ohm s.. Watt fixed resistor 

1 -10 meg ohm ;:. Watt fixed resistor 
1 -500 ohm !_ Watt fixed resistor 
AEROVOX 
3 -.1 mf. 400 Volt tubular condensers 
2 -.01 mf. 400 Volt tubular condensers 
1 -.005 mf. mica condenser 
1 -250 mmf. mica condenser 
1 -50 mmf. mica condenser 
1 -100 mmf. mica condenser 
1 -.001 mf. mira condenser 
1 -4 mf. electrolytic condenser 
TRIMM 
1 -pr. head- phones. 
MISCELLANEOUS 
1- 9x ?xi /I6° panel 
1 -9x8x2 t' chassis 
Wire, pilot bulbs. and sockets. etc. 
1 -dual ratio Hand- spread dial 
2 -1 ? ¡'r dials 
2 -small knobs 
1 -five prong plug 1- binding post strip 1- midget jack 
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Láfagetlé 79 rr5 METER 
RECEIVER! 

50.62 MEGACYCLES 
Folly convertible for Cr volt D.C. 
or 110 volt A.C. Low priced 5 

tic t_'i' meter receiver suitable for fined 
station use on A.C. with regular 
power pack. X21065 - Cont. 

plete- wired- tested, with coils for 5 meter band only. Less 

tubes, power supply and speaker. 
Your Cost $18.45 
Kit of RCA tubes, (1.78, 1.79, I.42) -Your Cost 2.11 

X21957 -A.C. power supply complete and tested 
for 110 volts, A.C. 50,'60 cycles only, less tube.... 6.50 
Rectifier tube for above (1.80) -Your Cmt ... _. .37 

FR (CATALOG 
Big new spring catalog contains 116 

pages of radio borgains. Experimenters, 
hams, builders, servicemen - You will 

find over 10,000 bargains in sets, ports, 
tubes, tools, etc. -everything at lowest 

"WHOLESALE" prices. 

r 

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

Rah FREE new cololog No. 68 -4F7 

Name 

Addres 

City Stole 

MAIL 

MIS 
COUPON 

\NOW 

A NEW 

BEGINNER'S 
RIG 

USING 

STANcoR 
TRANSFORMERS 

A 40 watt transmitter for c.w. opera- 
tion that can be built for less than $40.00 

. including tubes, crystal and meter. 
Crystal control ... capacitive coupled 

only 2 tuned circuits using the new 
6L6G and the new Taylor T20.... It's 
one of the simplest and most depend- 
able beginner's rigs ever designed. 

FREE 
Schematic Drawings on Request 

STANDARD 
TRANSFORMER 
CORPORATION 
1190 Itlaekbowk Street Chicago 

Please mention SHORT WAVE & TELEVISION when writing advertisers 
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SUCCESSFUL 
PERFORRIRIICE e. DESIGU... 
C O ASTRO CTI 0 Il -SALES SRLE S .: 

say leading PR. men RI VELOCITY 

pM ACHIEVES 
UNIQUE RECORD 
IN ACTUAL USE 

'TQ ztL[tlny . 
I, Output increased 6 DB. 
2. Triple shielded - against all BF or 

magnetic fields. entirely eliminating 
hum pickup. 

3. Eliminates feedback trouble.. 
4, Excellent for close taping and din- 

tool pickup. 
5. Acoustically designed to eliminate 

any possibility of cavity resonance. 
4. Fitted with switch and cable clamp. 

NEW! MODELS RBHn (High Impedance). RBMn 1200 
ohms). with Cable Connector and Switch 

$42.00 LIST 
NEW! MODELS RBSn. RSHn. streamline. slightly lower 
output and frequency range than above. with swich 
only - $32.00 LIST 
Models RAL (200 ohms): RAH (2000 ohms). Built to Am. 
petit. standards: No peaks. Flat response. Triple 
shielded. Shock absorber. Swivel bracket 

$22.00 LIST 
Finishes: All microphones have the new standard Gun. 
metal Finish. Available in Chrome. extra. 51.00 List. 

FREE: WINDOW DECAL advertising your SOUND 
SERVICE Fourcolor design. 5111 x 9'S Write for it now. 

AMP£R!T£G. ceR Atenr 
xf 

.YO.s 
St! OADw AYAn W YOR 

QUALITY 
INSTRUMENTS 

MODEL 801 
Volt- Ohmmeter 
A sensitive, compact 
and accurate volt - 
ohmmeter that will 
be the busiest instru- 
ment in your "lab,' 
or out on jobs. DC 
voltage readings -.0- 
5 -50 -500 and 1000. 
resistance readings 
from y to 500 and 
200 to 500.000 ohms. 
Will read from 0 to 
I Ma. Low resist. 
ante range direct 
reading. Meter has 
1000 ohm per volt 
sensitivity. Battery 
is self contained. 
Panel is clearly let- 
tered. Compensator 
provided for rero adjustment. Complete with 
test prods. Measures only 5 "x3K "x2 % ". 
DEALERS NET PRICE 65.TS WITH BATTERY .......... ......_.._...._...._...._...... 
send for a cola, describing Test Equipment in full. 

TRY -MO RADIO CO., Inc. 
IS CORTLANDT ST. N. Y. C. 

ELECTROCELL 
SetIGenerating Dry -Disc 
Photo-Electric Elements 

Ultra s t . , ». . . .. End. up to 
0.6 {'alt. 4.Mn Merril -Ani 

Aigh anie resnHDynlpose. l 
pllica de to frequencies up to o oi este fr tt of sites. . Write de- 
tails. 

DR. F. LOEWENBERG 
10 E. 40th St. 

Dept. S New York. N. Y. 

COMPLETE ELECTRIC PLANTS 
ONAN ALTERNATING CURRENT 
PLANTS furnish same re as city Current 
any here. Operate on gasoline. Run 

Radio. Water System, Refrigerator, all 
Appliances. 

SIZES mS50'WATTS UP 
run. 

Easy to install. Available from stock. 
For Farms, Camps. Commercial use. 
Sizes for any purpose. Write for details. 

D. W. ONAN A SONS IN Royetetoa Ave. Mlnneaplts. Mktg. 
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Let's "Listen In" With 
Joe Miller 

(Continued from page 80) 

Afghanistan 
YAH, 5.17 mc., approx, at Herat, working 

YAA, 4.225 mc., Kabul, was verified by 
Roy Myers, Los Angeles! We believe this 
is the first veri of this station extant! The 
veri was sent special delivery, by the Direc- 
tor of Communications at Kabul. Stated in 
veri is schedule between stations at 7:30 
a.m.; little later in summer. Our sincere 
"congrats" to you, Roy; it's tops! 

Southern Rhodesia 
ZEB, 6.14777 mc. ( to be exact, hi! ), at 

Bulawayo, has been heard on one or two 
good Sundays, when conditions were right, 
but poorly; hard to get a good "log." The 
unusual noise this unusual winter (in 
N.Y.) has made DX on lower freqs. rather 
unprofitable this year. 

In a letter direct from the Postmaster 
General, General P.O. at Salisbury, we 
have received full information regarding 
the stations down there in So. Rhodesia. 

ZEA -325 watts, 5.8823 mc., and located 
at Salisbury, and 

ZEB -325 watts, 6.14777 mc., at Bula- 
wayo, operate on following sked: 

Suns. -3:30 -5 a.m. E.S.T. 
Mons. -1:15 -3:15 p.m. 
Tues. -11 a.m. -12 noon. 
Weds. -1:15 -3:15 p.m. 
Thurs. -10 a.m.-10:45 a.m. (Children' 

Hour). Also 11 a.m.-12 noon. 
Fri. -1:15 -3:15 p.m. 
ZEA has been mentioned repeatedly as 

ZEC. ZEC operates on 440 meters. ZEB 
reported as the better signal of the two. 
Best time for ZEB appears to be Suns. 
3:30 -5 a.m. Signal weak, fading in and out; 
hard indeed to "log." 

Postal address: P.O. Box 792, Salisbury. 

Ceylon 
VPB, near 6.13 mc., Colombo, is reported 

daily by Ashley Walcott, Frisco, 7 -11 a.m. 
"Colombo calling" is usual identification. 

QRA of VPB: Radio Club of Ceylon, 
P.O. Box 282, Colombo, Ceylon. This is 
definitely not an easy catch. 

Italian Africans 
IUD, 14.5 mc., approx., has been verified 

by a number of DXers, even though IUD 
is listed now on 18.27 mc.; this we cannot 
understand! We reported this station last 
December, wrote, but no reply. Others, 
hearing the station at our "shack," wrote, 
and received veri in a month! IUD should 
be in Ethiopia, but this station often an- 
swered to IAC's call of "Pronto Asmara." 
More mystery! 

Bill Harriman reports an Italian African 
on 10.00 mc., believed in Addis Ababa, 
working IAC, Coltano, Italy, 9 -10 a.m. 

Charlie Miller reports ITK, 16.385 mc., 
Mogadiscio, Italian Somaliland, at 8 a.m., 
FB "sig." This is a good bet. 

ITR, 14.63 mc., reported by Bob Gaiser 
at 2 a.m.; we also heard this sig. 

Mozambique 
CR7BH, on an announced freq. of 11.718 

nie., daily except Suns. 9:30 -11 a.m, Suns., 
10 a.m.-12:35 p.m. Ashley Walcott is sur- 
prised at the fine signal strength they 
constantly maintain. 7BH relays programs 
of CR7AA. 

The QRA is P.O. Box 594, Lourenco 
Marques, Mozambique. Announcements are 
in Portuguese and English. 

Australia 
VK9MI, "S.S. Kamimbla." on an an- 

nounced wave of 49.917 meters, or 6.006 
etc., is heard every 3 or 4 days, broadcast- 
ing programs to various small Australian 
stations, usually from 7 -7:30 a.m., occa- 
sionally from 6:30 a.m. Ashley Walcott 
and John De Myer report 91)II with a FB 
signal. 

QRA is: Mcllwraith and McEacharn. 
Bridge St., Sydney, Australia. 

Get These 

FREE! 
Books 

atsolutel Iriti:,'tbeooks. to 
opportunity 

lit,rary. 
one 

subscription 
wn ne 

SHORT {L'AVE & TR1.EVI.SION for seven months tte 
sensationally small cost r n Dollar Ì rings to you your h..1 f the hooks illustrated d described below. For 
Two Dollars you will receive SHORT WIVE & TFI.EI'IS1ON 
for fourteen months and ROTH books sent b bsolutely 
FREE. ('NUE() NO CONDITIONS CAN EITHER ÓF THESE 
BOOKS 111: l'UR('l1ASED ANOTHER SAVING FOR YOU - 
TIIE PUBLISHERS l'AY POSTAGE ON THE BOOK OR 
BOOKS YOU CHOOSE. 

ABC OF TELEVISION 
Thts book tains only the latest 

material av ilable n Television. It 
as .y a known radio 
authority. 

Partial Couteuts of ABC o/ 
Television 

The simplest television receiver: how 
the eye sees-Theory of w ing: the 
Nipkmw disc and Its relation to tole. 
vision: the I.hob. electric cell: neon 

1: s: brief doserittlion of several 
o tern mechanical systems -Need for 

a large ntumber of l'if -tore elements: 
need for illnall channel width in trans 

of iliglehldel ity television mission 
t of the cathode y 

Lobe In television 
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n I 

m ,y a.so ciate.l ee uip ment sed In cathode -my systems- 
Hou a television station looks and operates -The [ca 

sed for television trana,nission n the RCA system-The as 
allisworti. system of television lransmlasioh, -The future of 

television. 
64 PAGES -100 ILLUSTRATIONS. Stiff, Flex- 

ible Corers, 51/4x81/4 INCHES 

SHORT WAVE GUIDE 
It is an excellent look- recommended 
by short -Wave enthusiasts every- 
where. 

Partial Contents of Short 
Rare Guide 

SIIORT.WAVF. QUESTIONS AND 
ANSWERS-SHORT-WAVE re;HOW O UL SIMPLE ! 
SHORT-WAVE RECEIVERS -WHICH 
IS THE BEST TVI'E OE AERIAI. TO tSE' -A SIMPLE: 'HAM TRANS. 
IITTEIt -All the details. Including 

ms 
1..t of pats. wiring diagrams 
constructional details in Indicting siie pans'' transmitter ill be 
Palatal In this look.- l'ItAI'TIUAI. 
HINT'S ON SHORT-WAVE TUNING. 
64 PAGES -196 ILLUSTRATIONS. Stiff, Flex 

ible Corers, 51x81/4 INCHES 
ADD THESE BOOKS TO YOUR LIBRARY 

When you sturgeon. to SHORT NAVE & TELEVISION. You 
get llluse looks FREE. If yam already are subs.riler. 

f n. nd fur these tsoks. ,your present a r ilitlun 
will lie extemlc,I fur another .. r iOIhrtren n omlis. 

SHORT WAVE & TELEVISION 
99 G Hudson Street, New York, N. Y. 
SNORT WAVE IS TELEVISION, ii.:)? 
990 HUDSON STREET. NEW YORK. N. Y. 

Gentlemen: Enclosed rind mY remittance of One Dollar 
(Canada and Foreign S l .sol for witch enter my sm,seripron 
to SHORT WAVE & TELEVISION for Seven Months. You 

the 
also to send e ABSOLUTELY FREE and l'OSI'PAID n 
book indicated be IX) below. 

O ABC OF TEI.E:I'ISION New Subscriber 
D SHORT NAIVE: Gunn.: d Id hsrriter 
1 t Two Dollars is enclosed. Send snorer WAVE ! TELE. 
VISION 

I rFRtEE. (Canadian aand 
send 

reign $2 00) BDl16S 
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4.44 n 

Slumpp 
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Rimester (.meni/ v a d. i1.. 

384 PAGES - 
OVER 345 

ILLUSTRATIONS 

The One :and ont, 
ENCYCLOPEDIA 
ON SHORT WAVES 

By C.R. LEUTZ and R. B. GABLE 'Sillint WAt'E \' ie sribm by leaf. 
shill «:elle. , lore mho ...no- 
be.. elude. It lent. 

n foremost 
e of pio- 

neer. rsdiu Hobert Selle mined .d 
ied u of the nn, la. er 

lunacies., r 
ll n marvel .r Mketillo. ."J 

hit has doe lsoktr odd nos Ìr luid 
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RADIO PUBLICATIONS 
103 Hudson St., New York, N. Y. 

More and More Radio Men 
Are Reading RADIO- CRAFT! 
ILA DI 0 -C ILA rr is derided to all Phases of radio. to serv- 
icing. nid to the advanced set builder tirings you hurt - 

ruls that show sou the ay car of difficult in dblen,s Latest 
Itadio Equipment is illustrated and der:mit e 1, Then there's 
the Interualioual Radio Review. Service Data Sheets. New 

Radio Nionth 
t iSConstruction. 

Televi- 
sion. iemHu Nins. aml other lutertinglar stems 
Edited by Hugo Geushark. firer Iii. I lluilrat iule 111 each 
Issue. 

8 MONTHS FOR 51.00 

RADIO- CRAFT, 99 C Hudson Street, New York, N. Y, 

Please mention SHORT WAVE & TELEVISION when writing advertisers 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE & TELEVISION for JUNE, 1937 

Dutch East Indies 
PLQ, 10.68 inc., Bandoeng, almost daily 

from 5 -6:30 a.m., and 7:30 -8:30 a.m. 
phoning either l'NI, 8.77 nie., MaKassar, 
or YBG, 10.43, Medan, Sumatra. Often, 
when PLQ is busy with YBG, a new one 
on 11.60 mc., believed to be PLN, is used 
to phone PNI, Makassar. 

YCP, 9.12 me., Balikpapan, Borneo, was 
heard from 5:15 -6:20 a.m. phoning PNI. 
Who wouldn't like to log Borneo ?!! Thanks 
to Ashley Walcott for above data, FE DX 
OB! 

YBZ, 7.68 me., at Menado, Celebes, also 
reported at 5:45 -6:15 a.m. Also phoning 
PNI. Ashley received his YBZ veri through 
the Chief Engineer of the Technical Tele- 
graph Service, Post -Telegraaf -en Tele- 
foondienst, Bandoeng, Java. So although 
Javan phones are supposed not to verify 
any more; perhaps here is a loophole 
through which we may obtain these rare 
veris! 

Asiatics 
XOJ, 15.795 Inc., Shanghai, phones JVF, 

15.62 mc., almost daily from 7 p.m. to as 
'late as 1 a.m. Last heard at 7:15 p.m. Fine 
signal on both. 

XPC, (or is it XTC ?) 9.285 mc., also 
heard phoning at 6:55 a.nl., using inverted 
speech. 

VVS, 12.87 mc., at Mingaladon, India, 
should be looked for from 5 -7:00 a.m. 
Seems to use inverted speech, and their 
signal fairly good. 

ZGE, Kuala Lumpur, Malay States, now 
on 6.21 mc., reported by Ashley Walcott. 
Sked. is 6:40 -8:40 a.m .Suns., Tues. & Fri- 
days. 

FZR, 16.25 mc., Saigon, French Indo- 
China, heard at 6:34 a.m. phoning FTK, 
Paris. 

JVK, 12:02 mc., Tokyo, phones Suns. 5 -6 
a.m., thanks to Ashley. 

KBB, 8.71 mc., Manila, phones ships 
often 3:30 -3:45 a.m., 5 -6:30 a.m. Lately 
KBB operates 8 -8:30 a.m. (daily) phoning 
a GMBJ. Roy Myers reports GMBJ, Ashley 
-K BB. 

XGW is reported on 10.42 mc., daily ex- 
cept Suns., phoning KWX, 9:30 -11:30 a.m. 
XTK, 9.08 mc.. Hangkow, often near 4 -7 
a.m. daily- 9:40 -9:45 a.m.- Ashley Walcott. 

Oceania 
ZLT4, 11.05 mc., Wellington, New Zea- 

land, still heard often with VLK, 10.52 mc., 
Sydney. last heard 4:30 a.m. 

ZMBJ, on the good ship "S.S. Awatea," 
has been repeatedly heard on Suns- between 
3 -3:40 a.m., on 22.7 meters or 13.600 mc., 
this wave approximate. Veri card this 
month confirms this reception. 

Notes 
Moscow writes us to say that they will 

no longer verify reports on any U.S.S.R. 
stations, except the Moscow broadcasters. 
This thing is spreading! New Zealand, 
Siam, Java, and now Moscow! 

Mr. Chas. C. Norton, President of Uni- 
versal Radio DX Club, Frisco, has sent us 
a very friendly letter, and we are glad 
to hear you are over your illness, OM! 
A few words here on URDXC. 

Publish weekly bulletins, now a new SW 
division, edited by Martin J. Olthoff, as- 
sisted by James B. Wooten. California 
DXers should attend meetings of URDXC, 
full particulars from Mr. Norton, at 2018 
Green St., San Francisco. Cal. Also, listen 
to KGGC, Suns., 12:45 -1 a.m. E.S.T. to 
their DX TIP programs. Ashley Walcott, 
our faithful DXer, is a URDXC member. 
Best of luck to you all! 

Special thanks to Bob Green, a FB OM. 
opr. of SUIKG. Ramleh, Egypt, for his help 
on getting SUMA to QSL here. 

Also to ZUIT, ZS2X, ZT6AL, ZS6AJ, all 
of whom wrot.9 splendid letters. Also to 
ZEIJW, whom we appoint our representa- 
tive in Southern Rhodesia; many thanks, plus, 

Ted. OB! 
Thanks also to Otto at VU7FY, and to 

Sangienl Powtongsook, HS8PJ, HSIPJ -1RJ, 
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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 orders. Copy 

for the July issue should reach us not later than May 5. 

AGENTS WANTED INSTRUCTION 

now t.1:'l'EIts FOR STORE 
\ \'iuducss 100', l'lolil tiro Sam- 
ples. Metallic Co.. 433 -It N. Clark. 
l'Ilicage. 

CURIOS 

I N I) I .\ s Ito :l.It'S, NIINI:It.tI.S. 
headwork coins. Purin.. ('alaingue 5e. 
Indian 5fusemll, Nonllhraneh. I(aunas. 

GENERATORS 

TERN SCRAP INTO MONEY. 
Autolmwer shows you lime easily and 
economically auto generators can Ito 

rlir.1 into A.1'. ur D.0 getter- 
too. and U.1'. motors. 2 to 1000 colts: 

for .U1111, radio plower. light. or neld- 
lug. No precious experience necessary 

o uplele intmotation all in new 
hack. with simple instruct tuns and 
illustrations. Endorsed by thousands. 
Only $1.00 postpaid. Atllopower, 414 -N 
So. Ilopw Ace.. l'hirago. 

"HAM" OFFERS AND WANTS 

SK'ttI Ú1:1(S HALL1t'RA}l'EIoS 
bargains. many snakes nere and used. 
will trade. Also trade Lelia and 'Lriss 
and Leases. Nella-Smith. Ti E. Adams 
SL. Chicago. Formerly at 20 N. Wells 
St. 

CANADIAN READERS -New Read- 
rile tube - tester for sale. For Informa- 
tion write A. Audertnn. 911 South 
Railway Street, Medicine Hat. Alberto. 

M.tSTlatl'IEi'l: IV ItAItE BAR- 
gain $110. Write Belle's.. lilt River- 
side Ave., Muncie, Ind. 

SACRIFIES: l'OMI'L}TE SW3 per - 
feet condition W'Vt'Q, Pocahontas, 
Iowa. 

AML\TEVR RA1)10. COMMIF,RCIÀL 
Radiotelephone and Itadiotelegraph li- 
censes. training Resident and 
eo / denrr courses. Every graduate 
a loensed operator. N. Y. \fireless 
School. 1193 Broadway. New York. 

LARI t O D }: SHORTCUTS 
pith catalog, 'Itadiohuilder" year- 
25c. Laboratories. 111-A Liberty, Nan 
1'une)sen. 

LEARN CODE.. CHEAPEST. REST 
,ors heul. delalla. WHO. 323 Thetford 
Ate. Ito,kli u. N. 1'. 

MISCELLANEOUS 

QSL- CARDS -SWL 

WE ORIGINALLY HAD I' I V ll 
thousand Soppmd Compasses for which 
the U.S. I:merriment paid over $30.011 
moll. We sold all but a very cfete. We 
cannot obtain more to sell at three times 
our present price. Send in your order 
biture They a n all sold at 5110 each. 
postage paid Gold Shield Products. 
Roma 14. Eleventh fluor, 97 Hudson St.. 
New York City. 

COIL INDUCTANCE 191ARTS- 
complete set for any size toil; accu- 
rate: 02.11 prepaid. Slide Rules 4 

into e 

l 

rcular type $2.00: s' 
cale, $1.110 prepaid. Dataprbtst Co.. 

Dus 322. hautes >', N. J. 

FOR YOUR DEN: WOIH.DS MOST 
faut UX letter. Australian lau- 
rels. tverified. l'hntnst ut 1x7. $1.00 .It. 

Others 50 cents. Oliver Atone. % Ma- 
gazine. 

PATENT ATTORNEYS 

INVENTORS. Al.!. PATENT AND 
trademark cases submitted given per- 
sonal attention by members of the torn,. 
Foote `Evident, of Conception" an 
Itrtrurtions free. Lancaster. Alisios Sc 

ltonunel, 436 Bowen Building. Wash- 
ington. D. C. 

DIRECTORY TORY t1F' SHORT WAVE 
Listeners 

¢ 
. Listing of Name Sc Ad- 

dress along with Nlr'x i1' Certificate 
r year. 25e Write SWL Directory. 

Sta. B. Box II G. T'ulc.lu, Ohio. ----- 
QS'. CARDS. A'rrltArf- 

Iee hell) getters. Samples (Stalnnps i. \f- S- E -S -N. 1 827 Cone. Toledo. Ohio. 

l'Alt IN:. NEAT. Al, 
tractive. reusunably prima. samples 
erre. Miller. Pt inter. .nobler. Pa. 

RADIO EQUIPMENT 

HUNDREDS OF NEW .\NU RARE 
electrical items. replacement parts and 
s I Ili .. N of 10e ter new 00 -page 
wholesale catalog. .tUtopooer. 411 S. 
Il osne. Chicago. 

SHORT WAVE RECEIVERS 

SELL : N.\'r1/NA I. Al 'S\\'5 N IT II 
tubes and four pair roils $14.00; . 111 
Star complete $17.111: Skvrider $17.10; 
Tune innplete $2 1.011: Super- Skyrider 
complete $ 31.001 ACR n136 $15.00, 

Butler. 311swuri. 

SPEC( \1.! COMPLETE KITS Full 
new. Imo ertul! one tube 1 meter set. 
Postpaid $1.59, Receives uateurs. 
experimental stations, Trbcisiuni etc. 

Munson Radio. 151 Quitter Street. 
Itt ooklyn. 

TELEVISION 

TELEVISION KITS AND l'ARTS. 
Ardour Pohl. 2131 l'altos. Detroit. 
Iii In. 

WIND ELECTRIC PLANTS 

Ill'ICI) WINO LIGHT PL ANT 
frone toutonoldie generator. Complete 
plans and ,- talog I0e. Fan Belt A. C. 
Generator: 50 other generator eltanges. 
l.e.l.y Manufacturing. 1417 Lake. Min- 
neapolis. 

AMERICA'S MOST POPULAR RADIO BOOKS 
We herewith present s selected collection of recent important radio 
books. We have selected these volumes because they represent the fore- 
most radio books of their kind in print today. 
We publish no catalog. Order direct from this page. Prompt shipments 
will be made to you. Remit by money order or certified check. Register all 
letters containing cash. 

SHORT WAVES. $ 6s9 84 pages. 258 illus. _. .69 
PRACTICAL TELEVISION, 

23 pagyof. 
27 $3.69 II us..... __. 

ELEMENTS OF RADIO COM- 
MUNICATION 286 pages,$2.98 
41 illus. 

RADIO PHYSICS COURSE. 
92 pages, 
10 illus. _......_... 

THE R A D I O AMATEUR'S 
HANDBOOK. 448 psges.$1.97 

26 illus. . 
.. 

RADIO THEORY AND OPERAT- 
NG. 1.000 pages: over 800$4.38 

lilas. 
MODERN RADIO ESSENTIALS. 
over 200 pages. and over 100! 95 Illus. 
FOUNDATIONS OF RADIO. 
246 Pales, $2.47 
145 illus. 
PHOTOCELLS AND THEIR AP- 
PLICATION. 332 pages. 180$2.88 
illus. 

n ELECTRONICS, 134 Palls.$1.95 
45 illus. 
SHORT WAVE RADIO HAND 
BOOK. 
IIIus. 

128 pages, 150$1.00 

PRINCIPLES OF RADIO, 
478 pages. 
306 illus. .. 

EXPERIMENTAL RADIO. 
256 papes. $2.69 168 illus. Prepaid 

$3.46 

MODERN RADIO SERVICING 
1300 pages, over 700 $4.00 illus. i' 
DRAKE'S CYCLOPEDIA OF 
RADIO AND ELECTRONICS. 1030 

1175 $4.88 

FUNDAMENTALS OF 
426 pages. 
illustrated. Prepaid 

RADIO 
$3.46 

ELECTRICITY AT HIGH PRES. 
SURES AND FREQUENCIES. 
248 pages, 141 $1.89 illus. Prepaid..._ 
RADIO CONSTRUCTION AND 
REPAIRING. 444 papes. $2 SO illustrated _. _. 7 
THEORY OF VACUUM TUBE 
CIRCUITS. 226 pages. 226$3.00 
IIIm. 
PRINCIPLES OF RADIO COM- 
MUNICATION. 988 $7.35 pages, prolusety Ibos. '1 
RADIO ENG1NEERING $5.00 
688 pages. 418 illus. 
EXPERIMENTAL RADIO EN- 
GINEERING, 346 pales, $3.46 250 illus_ 
RADIO OPERATING QUES- 
TIONS AND ANSWERS.$2.$0 
427 pages. 106 illus...._...... 
OFFICIAL RADIO SERVICE 
HANDIBOOK, over 1.000 pages. 
over 1.000 illus. $3.95 Prepaid 
OFFICIAL SHORT -WAVE RADIO 
MANUAL. 240 pages. many illustra - 
Hens. V.1. 1 (1934) $2.00 Prepaid .... ..._ ...... ._...._...._ 
Vol. 2 (1935) $2.50 Prepaid 
OFFICIAL RADIO SERVICE 
MANUAL. Volume 4. 2.000 11111.., 
over 400 pages. $3.00 Prepaid_...._.........._...._...- 
OFFICIAL RADIO SERVICE 
MANUAL. Volume 5, over 3.000 il- 
lus., over 1.000 Pages. $5 86 Prepaid.. .__...._ .... .._............__ 

OFFICIAL RADIO SERVICE 
MANUAL, Volume 6. ever 1.200 
pages. over 2.500 illus. $7.00 Prepaid. .._...._.........._...._...._._ 

15 HANDY - 
POCKET -SIZE 
RADIO BOOKS 

Here are 15 up-to-date books on 
radio and air conditioning. Modern 
in every AI.I. ROOKS UNI- 
FORM fr 

sense. 
t4 to 72 pages: 50 to 

12U illustrations. All nwooks ritten 
Iry 

nner 
weu.known authors. Order by 

N . 

1 RADIO SET ANALYZERS 
2 MODERN RADIO VACUUM 

TUBES 
3 THE SUPERHETERODYNE 

BOOK 
4 MODERN RADIO HOOKUPS. 

Iry. It. D. 1V ashbunne 
5 HOW TO BECOME A RADIO 

SERVICE MAN 
6 BRINGING ELECTRIC (RADIO) 

SETS UP TO DATE. by C. E. 
Denton 

7 RADIO KINKS Sc WRINKLES 
(for Experimenters) 

8 RADIO QUESTIONS 6, AN- 
SWERS. by at. D. tt'asbburne 

9 AUTOMOBILE RADIO & SERV- 
ICING 

10 HOME RECORDING AND ALL 
ABOUT IT, by Gen. .1. Saliba 

II POINT - TO - POINT RESIST. 
ANCE MEASUREMENTS by C. 
E. IMnlen 

12 PUBLIC ADDRESS INSTALLA- 
TION AND SERVICE 

13 ABC of AIR CONDITIONING, 
by Paul D. Harrigan. 

14 POCKET RADIO GUIDE, by N. 
H. Leasenn. 

11 ABC OF REFRIGERATION 
I RIES: PREPAID 451 LACII HOOK 

HOW TO ORDER 
NO. C.O.D. orders. Our pricef are 
net, as shown. Some of the books 

Masent prepaid o On U.S. onlyi. Those 
t ar not thus listed are 

snipped collect if sufficient post - 

Ìór'5 not 
sent. Add 7 o 01 Price 

RADIO PUBLICATIONS, 97 HUDSON ST., NEW YORK, N. Y. 

Please mention SHORT WAVE & TELEVISION when writing advertisers 
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OC Wow-to-Make-It" 
PUBLICATIONS for EXPERIMENTERS 

Here is a large number of radio, shot -wave, and mr 
chaniral how- tonlake -it" designs. 

Each is a special publication originated by masters in 
their respective fields. 

For the low price of TEN CENTS. you buy a complete 
design with photographic reproductions, complete mechani- 
cal layout, and full description to make it possible for 
anyone to build the project in question. 

PLEASE ORDER EACH PROJECT BY ITS PUBLICA- 
TION NUMBER. and use the special coupon below. 

We accept money -orders. cash. checks or new U. S. 
stamps. (No foreign stamps.) If you send cash or stamps, 
register your letter. 

Money tonged if you are not satisfied. 
ANY TWELVE PUBLICATIONS FOR ONE 

DOLLAR. 

SHORT -WAVE RECEIVER PUBLICATIONS 
HOW TO MAKE THE "OSCIL 
LODYNE" I TUBE WONDER SET. 

__ No. 101 

NOW TO MAKE THE "19" TWIN - 
PLEX (ONE TUBE PERFORMS 
AS TWO) RECEIVER. No. 102 

HOW TO MAKE THE WIZARD (- 
TUBE 50 -WATT TRANSMITTER. 

No. 103 

HOW TO MAKE THE IMPROVED 
3 -TUBE DOERLE SET FOR BAT- 
TERY OPERATION No. 104 

HOW TO MAKE THE "GO -GET- 
'EM 2" RECEIVER FOR THE BE- 
GINNER. No. 105 

RADIO BROADCAST 
HOW TO MAKE THE A.C.-D.C. 
"CASH BOX" RECEIVER. No. 118 

HOW TO MAKE BEGINNER'S 2- 
TUBE ALL -WAVE SET No. 119 

140W TO BUILD THE "RADIO - 
LAMP" 4 -TUBE TABLE RECEIV- 
ER. No. 120 

HOW TO BUILD A SUPERSEN 
SITIVE ALL WAVE CRYSTAL 
SET. .. No. 121 

HOW TO MAKE THE I -TUBE 
ALLELECTRIC OSCILLODYNE. 

.. _. No. 106 
HOW TO MAKE THE 2 TO 5 
METER TWOTUBE LOUDSPEAK- 
ER SET..._ _. .. No. 107 
HOW TO MAKE THE 3 -TUBE 
BATTERY SHORT-WAVE RECEIV- 

THE BRIEF -CASE SHORT -WAVE 
RECEIVER AND HOW TO BUILD 
IT. No. 109 
HOW TO BUILD THE POCKET 
SHORT -WAVE RECEIVER. 

No. 110 
HOW BUILD THE 

ALL" RECEIV- 
ER. 

-CATCH ALL" RECEI V- 
ER. No. III 

HOW TO BUILD THE "DUAL - 
WAVE" SHORT -WAVE BATTERY 
RECEIVER..._ No. 112 

HCW TO BUILD THE I -TUBE 
-53" TWINPLEX RECEIVER. 

No. 113 

HOW TO BUILD THE PORTABLE 
MINIDYNE SHORT -WAVE BAT- 
TERY SET.. No. 114 

HOW TO BUILD THE HAM -BAND 
"PEEWEE" 2 -TUBER No. 115 

HOW TO BUILD THE DUO -AMP- 
LIDYNE. _.. No. 116 

HOW TO BUILD THE "MONO- 
COIL 2." No. 117 

RECEIVER AND SPECIAL RADIO PUBLICATIONS 
HOW TO BUILD THE 2 -TUBE 
"PENTODE PORTABLE" BROAD- 
CAST SET No. 122 

HOW TO BUILD THE RADIO 
"TREASURE" FINDER No. 123 

HOW TO BUILD THE GERNS- 
BACK ONE -TUBE PENTODE 
LOUDSPEAKER SET No. 124 

HOW TO BUILD THE WORLD'S 
SMALLEST ONE TUBE BATTERY 
RADIO. No. 125 

HOW TO BUILD A 6 -TUBE BAT- 
TERY ALL -WAVE "FARM PORT- 
ABLE" SET No. 126 
HOW TO MAKE AN A C.D.C. 
ONE -TUBE "DEAF AID." No. 127 
HOW TO BUILD A PIANOTRON. 

_. _. No. 128 
HOW TO BUILD THE ONE -DOL- 
LAR RADIO.... No. 129 
HOW TO MAKE A VARIABLE - 
TONE CODE PRACTICE SET 

No. 130 

MECHANICAL PROJECTS PUBLICATIONS 
HOY! TO MAKE A SOUTH SEA 
OUTRIGGER CANOE No. 131 

HOW TO BUILD A PEE -WEE 
AUTCMOBILE. .. No. 132 

HOW TO BUILD A DUAL -CON 
TRCL GLIDER. No. 133 

HOW TO BUILD A HOUSEBOAT 
ON PONTOONS. No. 134 

HOW TO MAKE A BAND SAW 
FROM OLD AUTO PARTS. No. 135 

HOW TO BUILD A REAL LATHE 
FOR $5.00. No. 136 

HOW TO BUILD A SAIL CAT- 
BOAT. No. 137 

HOW TO BUILD A SIMPLE PORT 
ABLE REFRIGERATOR. No .138 

HOW TO BUILD A XYLOPHONE. 

HOW TO BUILD THE ROWMO- 
BILE. No. 140 

HOW TO BUILD LARGE TESLA 
AND QUOIN COILS GIVING 18- 
INCH SPARKS No. 141 

HOW TO MAKE AN ARC WELD- 
ER.._._._._... _. _No. 142 

HOW TO USE AN A.C. ARC 
WELDER. No. 143 

HOW TO MAKE YOUR OWN 
MICROSCOPE... _. No. 144 

HOW TO MAKE A WIMSHURST 
ELECTROSTATIC MACHINE 

_.. No. 145 

HOW TO MAKE A POWER DRILL 
PRESS FROM SCRAP PARTS. 

No. 146 

HOW TO BUILD A GOOD LATHE 
FOR S1.00 No. 147 

HOW TO MAKE AND EXPERI- 
MENT WITH AN ELECTROPHOR- 
OUS __. . No. 148 

RADIO PUBLICATIONS, 101 Hudson Street, New York, N. Y. 

RADIO PUBLICATIONS, 101 Hudson Street, New York, N. Y. SWT -6 -37 
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City Slate 

125 
131 

137 
143 

102 103 104 105 106 
108 109 110 III 112 
114 115 116 117 118 
120 121 122 123 124 
12G 127 128 129 130 
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EARN MONEY$ . QA 

BUILD RADIO RECEIVERS AT HOME!8¡pp 
When spspite friends and neighbors see shat an lit 

antaaing Radio Receiver the Are is they will want 44YY 
31111 to build one for them. They will thrill to the 
intuit. clear reception . . . Sinai :Intl lung w . 

. Foreign and local . broadcasts. commercial. 
airplane. police. etc.... 7buu.s ands now in use all 
over the stolid! 

Are ('onstrurtinit Kits cone to you all ready to lut 
nice. Elers- part needed tua construct a powerful. W 
sensitive set. t udinted on a drilled. rn :unrled ,basais 
and panel. Clear. hi lulluv ' 01'11eí intts and $ a Nus n 

ii1,1aws. GUARANTEED RESULTS! Three ea- 
nilrw models to sliuml:He salis: 

TWO TUBE 
(i.,1114 'tk for month. on two x BATTERY RECEIVERS 

4Nouas Current pen..ye dry Lalleries. Idea Cur 
AC -DC set (:nine. ni rie, 

ONE TUBE Two TURF $ 
0 

SET More Volume) YTYT 

$18R6oI$24.G0$ 
Per Doren Per Dozen Per Doren 
WUnwired. less tubes, phones. and batteries) 

Sample orders for one or mere Hite accepted $ fera short time only at $3.00, $1.S6and $2.00 
each. 
SEND FOR A KIT TODAY!! A small investment that 
will brima you value that you would never believe 
possible! 

ACE RADIO LABORATORIES 
227 Greenwich Street, Dept. C -6. New York City $ 

Please 

DA 7'11 Pli l.v''A7 ! 
4--- 20 ELECTRIC 

LODGE & PARTY 
TRICKS. Fun Galore! 

"How to Do 'Em" Data 50c 

RADIO CONTROL --o 
or MODEL BOATS, etc. 

Circuit data 50c 

More DATAPRINTS 
You Need! 

5Oc each Prepaid 3 prints for $1.00 
`Iii SIeehnnirai Movements 
Water Turbines 

Wate' Wheels 
\I unir Circuits 120) 
Telephone 11,n,k -upa 1201 I'olari' ! Relay. 

uW 
Ultra- 

Shocking coil ,t1 
21/ le i ups 
Electric chitlt tinker hin 

any 

r'pt , ul 

clock 

,ll 
anee 

Fifth hu'rn String. Calvan- 

F.Ief t.,it 

C.w 1 iathermy App. 
Na in,h Spit. Tesla 
1i Sp. k. 110 Vt. kirk roil to 1'r,ks with clodo 
Magnet hala task for liste 
Telegtaphon 
Wheat Nome Bridge 
In,luet nn Cnnu -I to 

inch !irk. data 

Induction PIPE & ORE 
LOCATOR 

Convnn lion nail:, soc 
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The DATAPIII%T Co. 
Look Boa 322 RAMSEY. N. J. 

Engineer, for your kind letters. Also 
acknowledging Mr. Harold W. Tidman's 
very FB and interesting letter. " Tiddy," 
as he is known throughout New Zealand, 
is official Report Station ZL156. "Tiddy" 
finds one fault with "S.W. &T.," it being 
that it is published only once per month, 
and wants us to pass it on to HQ! Hi! 

Thanks to all "SSW. &T." readers, as well 
as the above OM's, for all your letters, and 
always glad to hear from the "gang." 

If any of you boys write in for data, be 
sure to send a stamped, self -addressed en- 
velope, as so much mail is received that 
an answer cannot otherwise be sent. Ad- 
dress all letters direct to 2559 E. 28th St., 
Brooklyn, N.Y. 

Mr. 011ie A. Landgraf, 97 Park St., Chil- 
ton, Wis., would like to exchange QSL 
cards with all DXers. 

* e * Ham Stardust * * * 
The amateurs claimed most of our atten- 

tion this month, some very FB DX being 
heard. 

Africa 
ELIA- 14,300 k.c., P.O. Box 73, Monrovia 

Liberia, now on 20 meters, heard by many 
between 1 -2 a.m. 

SU1AS- 14,115 k.c., Egypt, heard 7:10 
p.m. 

CN8AI- 14,060 k.c., Fr. Morocco, 4:30 
p.m. by Bob Gaiser. 

OQ5AA, operated by Dr. George Westcott, 
Tondo, via Irebu Tribu, Belgian Congo, old 
ON4CGW, reported by many, on 14,065 k.c. 

SU1CH, 14,305 k.c., Egypt, heard after- 
noons by many, around 4 -7 p.m. usually. 

ZU6E, 14,088 kc., 11 p.m., South 
Africa, and EA8AE, 14,100 k.c., 8 p.m., 
Canaries, reported by Charlie Miller. 

SU1RO, Egypt, 14,264 k.c., heard at 6:20 
p.m. by Dave Styles, and XYL Lou. Hi 
Lou! Hi Dave! 

SUIKG, 14,040 k.c., often heard with 
FB sig. using 24 watts. Bob usually heard 
from 4 -8 p.m. 

FT4AG, 14,100 k.c., Tunis, 5 p.m., by Irv. 
Goodeve. FE! 

On 40 Itl. phone, Roy Myers reports 
CR7AW, 7.2 mc., early a.m.'s! Some DX, 
Mozambique, Roy, FB! 

Asia 
PK3ST heard at 6:30 -7:30 a.m. by 

Charlie Miller, Joe Hellman, Eddie Sch- 
Dteichel, already QSL'd from last Septem- 
ber by Y.T. A nice QSL, this from Java. 
On 14,300 k.c. 

PK3WI QSL'd to Dave Styles, FB! 
VS6AB reported by Bill Harriman, Cal., 

and " Tiddy." New Zealand, by latter often 
QSOing KA1BH, Philippines. VS6AB at 
Hong Kong. 

Ashley Walcott sends this load of "hams" 
heard from Java. 

PKIZZ, 14,290 k.c., PK1BX, 14,260 k.c. 
( "Boston, X- ray "), PK2VD, 14,270, ( "Vic- 
toria, Denmark "), PK6AJ, 14,100, ( "Ala- 
bama, Japan")! 

John De Myer, Michigan, also cleaned 
up on PK's! PK6CI, 14,080 k.c., PK3ST 
and PK4AU, 14,350 k.c., all at 7 -7:30 a.m. 

John also logged KA1JZ and KAIRC, 
both at 6 a.m., in L.F. end American 
band! KA's are, as we all know, in the 
Philippines. 

Roy Myers, Los Angeles, reports on 40 
meter phone, MX2A, Manchukuo, and 
XU6AZ, China! Get after 'em, boys, hi! 
Some very FB DX, Roy! Roy has 17 VAC 
now, a "high" for Pacific Coast! 

VU2JN, Calcutta, 14,070 k.c., 7 a.m., by 
Bob Geiser. 

Other DX 
Watch for VK6MW, 14,320 k.c., the only 

VK6 on phone. VK7JB, 14,000- 14,100 k.c., 
on most a.m.'s, 6 -8 a.m., best Tasmanian 
on the air, using 150 watts. VY FB signal, 
Buck! 

VQIAB, 14,255 k.c., Fanning Islands, 
1000 miles south of Hawaii, last heard 
6:10 p.m., by J. O. Faris, Jr. 

SV1KE, 14,080 -260 k.c., Greece, last re- 
ported 8 and 10 p.m., Charlie Miller, Ken- 
tucky. Charlie has 23 VAC FB! Ted 
Battema also reports SV1KE 9 -11 p.m. 

John De Myer reports SV1NK, 14,080 
k.c. at 4:30 p.m. 
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Accessories for Members of the 

SHORT WAVE LEAGUE 
Every member of the SHORT WAVE LEAGUE wants to 
identify himself in some way. For your convenience the 

` League directors hays prepared suitable letterheads. lapel 
buttons stickers. etc. In addition there are many. short- 
wave accessories. fe such 

m 
maps, t special prices. 

. w.phTake 
League 

from te,. advertisement THESE SSENTIALS your 
RE SOLD ONLY TO LEAGUE 

A -50c per too 

LEAGUE LETTERHEADS 
Ì,tlflneI fo1frs' a. .vile iii ,r 

letterhead 
rresndene. The letterhead 

is W ,' 
Invaluable when it becomes 

Indusmy 
to lea' with me radio 

try. (nail order houses and 
h:radio uracwrers. as a ty 

,use molter members 'ofm the 
I.EAGLIE preferential discount. 
The letterhead 

'when 
is riting absolutely 

ñrñtmn to radio s either 
here abroad. It automatically 
gives 

or 
a professional standing. 

A -SHORT WAVE 
LE.UIl'R letterhead *. 50a.. 
per 100._ ».. 

WORLD GLOBE 
This 

a for every dens Fir 
le 
tudy. ornament 

t a globe. a In. In diameter. 
ininled in fifteen colors. glazed h' way that it can be 

This glob, 
Intelligently log foeign 

helps You 

aio 

to 
stations. 

The base is of solid alnut.nl 
the send-nier ill ion of a nickel - 
like tal. Ente device sub- 
stantially 

ir 

made. end will give 
.tattractive appearance to every 
aimn. en.nhasiziog we ioag- 

ddisane work of the operator. 
D -Globe of the World 896 ....... ......... Prepaid 

D-88. each 

SHORT WAVE MAP OF THE WORLD Tni beautiful map. m a tiring triage in. and printed In 
In lore Is Indlapensaltle when hung 

in eióht'1 oreplaced u der the glass on the able under 
u rntains wealth of Informati n 

wave 
countces to u paru of úa fichu. Imis ..oc n: air,' of thé 

Country in which a broadcast at: - is I.s'ute.l, c 
from the , In wltlrh me 

mall, 
is blocked parts gives 

`the 
tinte 

al a glance. liana world 

F- 8110111' WAVE Maps. 
of the %'udd Prepaid 

C -25c each 

WORLD RADIO MAP AND 
STATION FINDER 

The Priest device of its kind pub- 
lished. The world's neap on heavy 
huard Is divided Into 23 sertiona. 
ulule the rotary disc Shore .vuu hu- 

trdi:ttely the exact iiule In any 
foreign country. Invaluable un lug- 
ging fnrrign station. Also gives 
call learn assigned lu all nattons. 
Site 11x22'. 
C -Radio Map of the 
World and Station Finder. 25e Pn pail 

LEAGUE SEALS 

C -15c for 25 
These seals t st,rkee 

te.l 'r ln three are 
and measure t v4 

in Manic., rare and a 

Tgummed used by 
side. 

mem- 
bers to allia to station- 
ery. en 

and 'the like. The` seat 
signifies 

ier tif' theet.SNtORT 
WAVE LEAGUE. Sold in 
25 lots or multiples 

lye. 0-SHORT WAVE 
LEAGUE. seals. per 

"paid 15c 

LEAGUE LAPEL BUTTON 

E- 35c each 

This henutifilh 
n'fnurn 

is made in 
hard blue and god. Iï , 

,..I. 

three tmarte,. of : i rit ̀ ina'dii'a - 

Othe rm'lilerwearing i 
this button. 

p t, ants It will vire you ami,ri : 

ñïled. 'not plated.) "'Rost rise seen 
to be appreciated. 
E -S H O R T WAVE 
LEAGI'E lapel button 5e 

Prepaid 

LE -SHORT WAVE LEAGI'E 
lapel button. Ilke tus une de- 
scribed above huh in 
soli.) gold. ;2 OO ..... _..... Prepaid 

SHORT WAVE LEAGUE 
99 -101 Hudson St., 

New York, N.Y. 
SHORT WAVE 

Nucleon Street, New York. N. Y. 
men. son (r.1'.) 

D 1 am a member in the .SHORT WAVE LEAGUE Dear Sir. 
D please send nu wplicatoin for membership in we .NM Ili ' ttAtt. I.I.y;t1.] We take pleasure in verifying your report of 
listed tIis''a.çrti totiëltt 

wing short watt assIl.l5 as reception of our station FZS 1s388 kcs on Feb- 
ruary 22nd working telephony with Paris. 

We were very glad to know that you heard 
our station under such excellent conditions. 

Thanking you for your report, we remain. 
Yours Very Truly. 

F. BEAUQUIS 

A personal letter of verification from sta- 
tion FZS, Saigon, and greatly prized by 

Joe Miller. 

SM5SV, 14,330 k.c., Sweden, also by John 
at 5 p.m., FB "sig." 

K4ENY, 14,155 k.c., St. Thomas, Virgin 
Islands, operated by Lieut. Win. A. Smith, 
VO Squadron 9 -M, is giving all the boys 
a chance at a new and easy -to -get country.) 
Try any day from 4 -6 p.m., often at 7 -7:30 
a.m. for this FB signal. Many report Bill. 

KHAQQ, Amelia Earhart's plane, was 
scheduled with W6NNR to keep in constant 
amateur communication with stations all 
along her route. 

Other DX heard is: OE3AH, 14,300 k.c., 
Austria, 5:20 p.m., FB, said "America 
Honolulu." 

I1TKM, 14,400 k.c., 4:30 p.m., Italy. 
FB signal despite low power. 

OZ3U, 14,500 k.c., Denmark, heard 1:50- 
2 a.m. R5 -9-, strong fading. This on a 

Sunday. Said "O Zed 3 United." 
HB9A, 14,125 k.c., Switzerland, heard Fl: 

at 3 a.m. 
HB9AB, 14.120 k.c., heard very FB at 

1:30 a.m. Said "America Boston." 
VP2BC -DC, at Leeward Island, BWI, 

14,050 k.c., heard at 1 a.m. 
CP1AA, Bolivia, 1:00 a.m. on 14,000 k.c. 

"CP1 double A, the voice of the Andes." 
Plenty of Europeans heard now from 

1 -5:00 a.m. on 20 meters. Australians 
(VK's) heard also during that time, also, 
best 6 -7:30 a.m. 

South Americans push through best in 
evenings, 6 p.m.-12 mid. 

K 7 FST, 14,260 k.c., Alaska, 10:30 p.m., 
heard by Charlie Miller. Sends FB 'tQSL," 
gold letters outlined in green. Also, 
Charlie, and J. O. Faris, Pierre Portmann 
report CXICC, 14,410, or 13,985 k.c. lo- 
cated in Uruguay. 

Fred Satterthwaite, 5.44 Colonial Court, 
Toledo, Ohio, offers a set of nletalette call 
letters to any phone amateur who sends 
him a list of "DX" worked on phone re- 
cently, with frequencies. 

Guess that's all this month, so "happy 
hunting" to all, and may your mail box 
swell with veries! 

VY73 to all, 
JOE MILLER, 

YE "1/Xmi." 

L G I 
EQ U A L I T Y PRODUCTS 
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N _ 
5 -Band 4 -Tube A. C.- D. C. 
Communications Receiver 

Recognized by ateurs and short -wave experi- 
menters one of the is outstanding receiv- 
ers. CuiNeai 'te4"replat sprad tuning-New n`tubs- Airne Mal-Built-In dynamicsheaker -S -Band switch roil assembly-I5-550 m ter toning. gaps- 
A.C. .C. operation -ana many 

no 
too 

us to mention. Efficient circuit employs. numerous 
1 -42. nd 1 -2525 .. Special phone 

hlark 
automaui'aliy cuts out dynamic speaker for 

eadphone . filon. 
Complete Nit "of pats, unwired, I tubes and 
Cabinet. Your Cost 510.50 
Wiring And Testing Extra 2.50 

Matched Sylvania Tubes 2.25 
An Metal Crystal Cabinet 2.25 

BUDDY 2 -TUBE A.C. -D.C. RECEIVER 
U ove 
but two 
tube , r p vidés 
i rm- 
e ual to that 
of 

ersem- ploy 
three 
A new- 
ly de- 

circult mke 
use of 1 -0.11' metal tube and 1.12AT 
Coils furnished 

rectifier and 
15mto 

output 
0 eters. Additional 

(My °and up' ato 220itw meter. arme am o 
range 

dial aida materially In tuning In sta- tions. 
omets* NN of parts, unwired kW tube.. ad- 

ditional mile and cabinet $1.50 
Wiring and 0et'no 1.25 
2 Matched Sylvania Tubes 1.50 
et 1S and 200.2000 meter coils 1.75 
Metal Crystallised cabinet .15 

TRY -MO RADIO CO. Inc. 
85- Cortlandt St. N.Y.C. 

A very interesting veri card, the original 
in flashing silver and black, received by 

Joe Miller from station ZS2X. 

COMPAGNIE GENERALE DE TELEGRAPHIE SANS FIL 

ressi ohm esmos 

....... (la,,av G 1r M1Ad1Ya 

Mr . s mile. 
M arrees 

for wbucl, 1 ,nrl..e S herewith. 
Maine 

City and s' ,I. 
Country . 

rrhe t},Inv IF ,cy rd 101 U. S. 
s t a , , . . .L,Illn.l000. ur;n.t,l t,_h aoñc.t., .I 

Finest. n ew 
ramo books for experon 

Each book contains over 13.000 worn 
CENTS TO BUILD FOUR uDOERLE SHORT-WAVE 

2 -TUaE ALL -WAVE SETS No. - 
TO 

ALTERNATING CUR RENT FOR BEGINNERS. No. 4 -ALL ABOUT AERIALS. 
Send 20e coin or U. S. Stamps fore h book. We pay 
postage. Money back if not tisfiad. Order by number. 

RADIO PUBLICATIONS 
101 Hudson Street New York, N.Y. 
RADIO PUBLICATIONS SWT -6 -37 
101 Hudson Street, 
New York, N. Y. 
enclosed you well and my remittance of s 

fw'ho eh nu number* I have checked belowTPA[D. 
the book 

0 1m 0 2 o 3 D 

Name 

Address 

City state 
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IRECT...FACTORY 
PRICESI Many models to se- 
lect from: AC -D:; All -W av e: 
Farm sets that operate like cit radios! Your name and 
address on postcard brings 
you 

olora FRREE. Get 
Catalog 

of 90 -DAY Tit IAl. pia, and 
Y W u,.a1 Dept. C . RADIO 

Deft. Ga, DEARBORN. MICHIGAN 
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IRC Cement Coated Power Wire 
Wound Resistors have PROVED 
their superiority in EVERY me- 
chanical and electrical chrac- 
teristic. In addition to universal 
acceptance in Radio, hundreds 
of the largest industrial users 
specify them exclusively. 
NOTE THE FEATURES 
Moisture -proof Longer Life 
Lower Surface Temperatures 

No Chipping or Breakage 
Greater Load Capacity 

International Resistance Co. 
401 N. Broad St., Phila., Pa. 

pp,, 

:::1'11.4ipÌ .-. 

CQE'{£M$NA=COA*T¡ilEV 

L. m 

Will Your Present Audio And 
Power Units Be Obsolete 

Ten Years From Today? 

1931 1941 

The new Kenyon line of audio and 
power components now includes a 
number of Universal Transformers 
which entirely eliminate obsolescence 

KEN-O-DRIVE 
IS THE MODERN ANSWER TO CRIT- 

ICAL DRIVER OPERATION 

KEN -O -DYNE 
IS THE MODERN METHOD OF MATCH- 

ING OUTPUT TUBES TO SPEAKERS 

KEN -O -LINE 
IS THE EFFICIENT COUPLING DEVICE 

FROM UNIVERSAL LINT. 

KENYON TRANSFORMER CO., Inc. 
us Barry St. New York, N. Y. 
Expert Dept Cable Address 

25 Warren St. SIMONTRICE 
New Vert. N.Y. NEW YORK 

SHORT WAVE & TELEVISION for JUNE, 
"Super -Pro" Rolls 'em in -and 

How! 
THIS very excellent receiver was 
tested at this "listening post" this 

month, and superlatives are certainly in 
order to describe its unusually fine per- 
formance under conditions met here. 

Friends who have flocked here to see 
and hear this latest Hammarlund receiver' 
went away with their mind settled as to 
what this receiver could really do! 

Our test showed too many good points 
to go into full detail here, but several 
outstanding features demand mention. 

Calibration -so perfect that but rarely 
do we find a station not exactly on the 
dot -and this on all bands! Sensitivity, 
very high; enough for any signal coming 
through at all, to be heard. 

Selectivity, what with variable band 
width, allowing a continuous variation from 
3 kc. selectivity for "Ham" bands, etc., to 
16 kc. for an excellent high- fidelity sig- 
nal, is all one could possibly ask for. 
Consider also that with crystal added to 
band -width control, one can get really 
astonishing selectivity. 

The AVC control works very well indeed. 
AVC "takes hold" even on weak signals. 
A variable sensitivity control is also in- 
corporated, and each of 14 controls is 
neatly and conveniently brought out to the 
front panel. What with all these controls, 
the Super -Pro is really very simple to 
operate, and any DXer can certainly "go 
places" with this masterpiece of the Ham - 
marlund craftsmen. 

In our brief tuning period, to date, 
we tried for some of the better DX catches, 
setting the dial on the exact frequency of 
each station, turned up the volume and - 
believe it or not -they teere there! DX 
included RV15 PMY, XGOX, PMH, ITK, 
TUG, YDB, SU1AS, SU1SG, FT4AG, XPC, 
YPK, VK7YL, SM5SY, and many others. 

Vy, 73. Joe Miller. 

New S -W Surveying 
Instrument 

(Continued front page 71) 
used also. The receiver operates an out- 
put meter; three divisions of this meter 
are equal to an input voltage of 5 micro- 
volts per meter. 

The waverange covered by the receiver 
is from 15 to 100 meters. 

Below the box we see an azimuth circle 
which permits exact readings of the loop 
position. The instrument should also 
prove useful for determining the exact 
positions of airplanes, etc. 

Short Waves + Bal- 
loons = Weather 

(Con tiaacd front pule 71) 

A clock -like movement causes a toothed 
wheel to move, and permit the moving 
recording point to estimate the angle at 
which it turns. This constitutes a kind of 
chronometer, independent of time and 
giving the angle looked for in the oscil- 
latory periods because these ten teeth 
pass between the blades of a minute 
condenser placed in the plate circuit of the 
tube of the sending -unit. The passage of 
each tooth is expressed by a modulation, 
and the transmission ceases when the ob- 
server comes in contact with one of the 
needles or one of the prongs of the fork. 
An oscillograph, which is assembled on 
the ground, records the balloon's signals. 
In this last set -up, the modulations be- 
come the movements of the recording 
pen on a band of paper which automa- 
tically rolls around. On a jagged curve 
thus traced, a straight line replaces 
the oscillations each time there is a con- 
tact between the observer and one of the 
indexes. So, in order to ascertain the 
temperature and the pressure, we read the 
number of teeth -like marks included be- 
tween two (lash strokes. 

1937 
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PRECISION THAT STAYS PRECISE 
The permanence of calibration for 

which National Receivers are famous is 
combined with the convenience of knob - 
controlled range changing in the NC -100 

THE MOVABLE -COIL TUNING UNIT 
Accurate positioning of coils insures that calibration 
will not be affected by charges in stray inductance. 

Receiver. The unique Movable -Coil Tun- 
ing Unit has such obvious advantages in 
electrical efficiency -such as short leads 
and isolation of idle coils -that it is 
often thought of in that connection alone. 
But this remarkable unit also makes 
possible a permanent accuracy in tun- 
ing and logging that is invaluable in 
DX work. 

When a twist of the range -changing 
knob slides the heavy cast aluminum coil 
shield down its smooth running track, 
positive detents lock the new set of coils 
into exact position, close to the tuning 
condenser and tubes. There are no flimsy 
switch arms and flexible leads here! In- 
stead, fifteen rigidly- mounted double -side- 

wipe contacts make permanently depend- Whether you are about to buy a re- 
able connections to tubes and tuning con- ceiver or not, you will want to know 
denser. And the precision tuning con- more about the NC -100. Drop in at your 
denser is fully worthy of the responsi- dealers. He will be proud to explain its 

bilities placed upon it. Its preloaded many features to you. Or, if more con - 
gear drive of 20 to 1 ratio is a revels- venient, write for a copy of the descrip- 
tion in smoothness. Its Micrometer tive folder describing the NC -100. It is 
Dial is direct reading to one part in free for the asking and no coupon is 
five hundred, and has an effective needed. Just send a postcard, saying you 
scale length of twelve feet. are a Short Wave & Television reader 

To justify such precision construe- and want a copy of the NC -100 folder. 
tion, electrical parts must be of the But be sure to write your name and ad- 
same high quality. There are no com- dress plainly! 
promises on this score in the NC -100! NATIONAL COMPANY, Inc. Throughout the entire receiver -both 
RF and IF stages -air dielectric 
condensers are used wherever 
their permanence of adjustment 
and low losses can improve per- 
formance. HF coils are rigidly 
mounted on low -loss R -39 supports, 
each in its own shielded compart- 
ment. Important connections are 
made with heavy bus wire. Tun- 
ing condenser stators have four 
point mounting on bars of low - 

loss Isolantite. 
The circuit also has received its 

share of attention. For example, sep- 
arate tubes, electron- coupled, are used 
for high frequency oscillator and first 
detector. A bias -type power detector 
and a separate tube for amplified and 
delayed AVC relieve the second IF 
stage of the undesirable loading 
caused by diode rectifiers. From first 
RF stage to push -pull output, no pains *If 
have been spared to make the NC -100 =a 
as outstanding in reliability as it is in 
performance. Whether you tune to 
540 KC or to 30 MC, you will find its 
tuning as smooth as its logging is ac- 
curate. 

MALDEN, MASS., U. S. A. 

THE COMPLETE COIL ASSEMBLY 
Permanence of circuit characteristics is assured hr the 
rigid cast aluminum shield and by air dielectric trimmer 

condensers with R -39 insulation. 

NATIONALNC400 SUPERHETERODYNE 
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J. E. Smith. President 
National Radio Institute 

The man who has directed the home 
study trainum of more i , tor ti,, 

adio Industry than any other n.au [minis. 

WORKS FOR STATE 
OF ILLINOIS 

"If T had not taken your 
sc I ...add still be 

digging ditches. I lust 
started to work for the 
State of Illinois. oper- 
ating their 1.000 watt 
transmitter. If anyone 
wants to rite me about 

your Course. I sv 
shall be glad to a 

1t. S. LEWIS. 120 E. Asine 
St.. Springfield. Ill. 

PICKED UP $1800 
WHILE LEARNING 

"I picked up Simon 
While studying and I 
call that easy money - 
tile time I gave my Ra. 
dio work did not Inter- 
fere with my other bus- 
iness.' OTIS DI:NTON. 14105 Lorain 
Avenue. Cleveland. Ohio. 

MADE UP TO $400 
A MONTH 

1 Lu nil a 

rage with no tumor in 
My wife and I 

decided to put aside 

Cenough 
to pay for your 

ourse. We have not 
regretted It. I have 
maple as high as 5400 a 

month In Radio. E. G. WOLFE. 
1202 Eden st., Elkhart. Imp. 

GET MY LESSON ON 

"TYPES OF RADIO 

TUBES" FREE 
Do you want proof that any training 
gives you facts you must know to 
master Radio! Then get my Lesson 
"Types of Radio and Electronic 
Tubes: slow They Operate." It tells 
how and why Tubes work, explains 
cathodes, grills, plates, xtra grids. 
etc. Describes operation of all types 
of Radio and Television tubes Includ- 
ing duplex. cathode ray, a and 
new be:m, tunes- prong -n 

acorn 

system -new R.M.A. tube numbering 
system. etc. More than 110 illus- 
trations, Including special photos 
showing assembly of metal and glass 
tunes and cut -away drawings showing 
details of various glass and metal 
tunes. Get this Lesson FREE. No 
obligation. JUST MAIL COUPON. 

TheTested WAY 

to BETTER PAY. 

I WILL TRAIN YOU AT HOME 

IN SPARE TIME FOR A 

GOOD RADIO JO 
FREE BOOK MAIIIC UP N 

Do you want to make mure money 1 Radio offers you 
many opportunities for well -paying 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 become 
a Radio Expert. 

Many Radio Experts Make 
S30, 550, $75 a Week 

Radio broadcasting sl litins employ engineers, opera- 
tors, 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, $30. $50, $75 a week. Many 
Radio Experts own and 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 besides. Automobile, police, aviation, 
commercial Radio. and loud speaker systems are newer 
fields offering good opportunities now and for the fu- 
ture. Television promises 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 good jobs to more than 300,000 
people. And in 1936, Radio enjoyed one of its most pros- 
perous years. More than $500,000.000 worth of sets, 
tubes and parts were sold -an increase of more than 60% 
over 1935. Over a million Auto Radios were sold, a big 
increase over 1935. 24,000.000 homes now have one or 
more Radio sets. and more than 4,000,000 autos are 
Radio equipped. Every year millions of these sets go 
out of date and are replaced with newer models. Mure millions need servicing, new tubes, repairs. etc. A few 
hundred $30. $50, $75 a week jobs have grown to thou- 
sands in 20 years. And Radio is still a new industry - growing fast! 

Many Make S5, S10, $15 a Week Extra 
in Spare Time While Learning 

Practically every neighborhood needs a good spare time serviceman. The day you enroll I start sending you Extra Money Job Sheets. They show you how to du 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 hun- 
dreds of fellows. My training is famous as "the Course that paya for itself." 

I Give You Practical Experience 
My Course is not all book training. 1 send you special 
Radio equipment and show you how to conduct experi- 

B 

merits and build circuits which illustrate important 
principles used in modern Radio receivers, broadcast 
stations and loud speaker installations. I show you 
how to build testing apparatus for use in spare time 
work from this equipment. You work out the things 
you read in the lesson books. Read about this 50 -50 
method of training -how it makes learning at home 
interesting, quick, fascinating, practical. Mail coupon. 

Money Back Agreement Protects You 
I am sure. that I cart train you successfully that 
I agree in writing to refund every penny you pay me 
if you are not satisfied with my Lessons and Instruc- 
tion Service when you finish. I'll send you a copy of 
this agreement with my Free Rook. 

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 oppor- 
tunities: tells about my Training; shows you actual 
letters from men I have trained. telling what they 
are doing and earning. Find out what Radio offers 
YOU! MAIL THE COUPON in an envelope. or paste 
it on a penny post card -NOW 1 

J. E. SMITH. President. Dept. 71,113 

National Radio IIt.t it t,. R- ashington, D. C. 

MAIL 
COUPON 
NOW! 

This FREE BOOKhas Helped Hundreds 
of Men to Make More Money 

J. E. SMITH, President. Dept. 7F113 
National Radin Institute, Washington, D. C. 

Dear Mr. Smith: Without obligating me. send the sample lesson and 
your book which tells about the apare time and full time opportunities in 
Radio and explains your 50 -50 method of training men at home in spare 
time to become Radio Experts. (Please write plainly.) 

NAME ACE 

ADDRESS 

STATE 8FR3 

If you do not want to cut cover send your request on a penny post card 
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