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A new 

ALL -WAVE RECEIVER 
by RCA VICTOR 

MODEL 240 
RCA Victor all -wave receiver, 
covering a frequency range of 
16 to 555 meters features ex- 
tremely low background noise 
and "image response ". Em- 
ploys class "B" amplification, 
automatic volume control, 
tone control and full -size 
dynamic speaker. Handsome 
walnut- finished console cabi- 
net featuring a new, full -vision, 

airplane -type dial. 

t REMOST in mastering and developing the 
science of short-wavé radio has been the RCA 

Victor Company with its vast engineering and re- 

search laboratories and its associated commercial 
radio communication and broadcasting companies. 

It is most appropriate then that the RCA Victor 
Company, as the leader in radio research, announces 
a new all -wave receiver which is the latest word 
in its field -the model 240. 

Model 240 covers from 16 to 555 meters con- 
tinuously, in four frequency ranges. No tapped 
coils are used -each frequency range is a complete 
circuit in itself, with separate coils - each with 
independent trimming adjustment. 

It has extremely low background noise on 
short -wave reception and very low image response 
ratio (freedom from interference of undesired 
signals). By using double -purpose Radiotrons, 
very nearly the equal of 11 -tube performance is 

achieved economically and efficiently with 8 tubes. 
A new full- vision airplane type dial provides quick 
and easy tuning, and gives a distinctive and at- 
tractive appearance to the instrument. 

The audio system is especially designed to handle 
low percentage modulation signals commonly found 
in short-wave broadcasting and the employment 
of class "B" amplification results in an output of 
from 5.5 to 7 watts, through a 10 -inch speaker. 
Performance of the receiver is further enhanced by 

automatic volume control and tone control. 
This RCA Victor Model 240 must be heard for 

you to appreciate to the full the possibilities of 
long -distance short -wave reception and, in addi- 
tion, it provides highest quality tone and excellent 
sensitivity and selectivity for local broadcast pro- 
grams. A table model incorporating the same 

chassis is also available. 
You owe yourself a demonstration of this latest 

radio development from radio headquarters. 

RCA VICTOR CO., Inc. 
CAMDEN, N. J., U. S. Lk. 
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IN THIS ISSUE: PROMINENT SHORT -WAVE AUTHORS 
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HUGO GERNSBACK 
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FEATURES IN NEXT ISSUE 
The inside story of VI,2311: and :í31E -the popular Australian short- wave transmitting stations. 
A 250 watt crystal- control transmitter, by Alvin Abrams. 
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Power Transformer Construction and Design Data, by O. K. Tipsel. 
5 and 10 Meter Transmitter, Using Latest Type Power Tubes, by George W. Shuart, W2AMN. 

H. WINFIELD SECOR 
Managing Editor 

Certified Circuits 
SHORT WAVE CRAFT goes 
to a large expense in verifying 

new circuits published in this 
magazine. Whenever you see the 
seal shown here in connection 
with any of the sets published in 
this and future issues of SHORT 

WAVE CRAFT, this will be your guarantee that 
this set has been tested in our laboratories, as well 
as privately, in different parts of the country to 
make sure that the circuit and selected parts are 
right. Only "Constructional -Experimental" circuits 
are certified by us. 

When you see our certificate seal on any set de- 
scribed you need not hesitate in spending money 
for parts, because you are assured in advance that 
the set and circuit are bona fide and that this maga- 
zine stands behind it. 

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

OUR COVER 
OUR cover illustration shoes the Victor 2 -Tube Super- 
heterodyne receiver. This interesting short -wave re- 

ceiver embodies the "high -gain" and "fine tuning qualities" 
of the superhet, at a very nominal cost. It is fully illustrated 
and described on page 460 
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...SHORT WAVE ESSENTIALS 
FOR MEMBERS OF THE SHORT WAVE LEAGUE 

THE following list of short wave seen- 
Oats has been prepared from the sug- 
gestions to the LEAGUE by Its 

members. A number of months were con- 
sumed in creating these short wave essen- 
tials for members of the SHORT WAVE 
LEAGUE. All essentials listed are ap- 
proved by headquarters of the LEAGUE. 

A FEW WORDS AS TO THE PURPOSE 
OF THE LEAGUE 

The SHORT WAVE LEAGUE was found- 
ed in 1930. Honorary Directors are as fol- 
lows: 

Dr. Lee de Forest. John L. Reinartz, D. 
E. Replogle, Hollis Baird, E. T. Somerset. 
Baron Manfred von Ardenne, Hugo Gerns- 
back, Executive Secretary. 

The SHORT WAVE LEAGUE is a sci- 
entific membership organization for the 
promotion of the short wave art. There 
are no dues, no fees. no initiations, in con- 
nection with the LEAGUE. No one makes 
any money from it: no one derives any 
salary. The only income which the 
LEAGUE has i. from its short wave es- 
sentials. A pamphlet setting forth the 
LEAGUE'S numerous aspirations and pur- 
poses will be sent to anyone on receipt of 
a 3c stamp to cover postage. 

One of the aspirations of the SHORT 
WAVE LEAGUE is to enhance the stand- 
ing of those engaged in short waves. To 
this end, the SHORT WAVE LEAGUE 
supplies members with membership letter- 
heads and other essentials. As soon as you 
are enrolled as a member, a beautiful cer- 
tificate with the LEAGUE'S seal will be 
sent to you, providing 10e in stamps or 
coin is sent for mailing and handling 
charges. 

Another consideration which greatly 
benefits members is that they are entitled 
to preferential discounts when buying radio 
merchandise from numerous firms who have 
agreed to allow lower prices to all SHORT 
WAVE LEAGUE members. The radio in- 
dustry realizes that, the more earnest 
workers there are who boost short waves, 
the more radio business will result there - 
from; and a goodly portion of the radio 
industry is willing. for this reason. to 
assist SHORT WAVE LEAGUE members 
by placing them on a professional basis. 

SHORT WAVE ESSENTIALS LISTED 
HERE SOLD ONLY TO SHORT 

WAVE LEAGUE MEMBERS 
All the essentials listed on this page are 

never sold to outsiders. They cannot be 
bought by anyone unless he has already en- 
rolled as une of the members of the SHORT 
WAVE LEAGUE or signs the blank on 
this page (which automatically enrolls him 
as a member, always provided that he is 
a short wave experimenter, a short wave 
fan, radio engineer, radio student, etc.). 

If, therefore, you order any of the short 
wave essentials without filling out the 
blank (unless you already enrolled as a 
LEAGUE member), your money will be re- 
turned to you. 

Inasmuch as the LEAGUE is interna- 
tional, it makes no difference whether you 
are a citizen of the United States or any 
other country. The LEAGUE is open to all. 

Application for Membership 
SHORT WAVE LEAGUE 

SHORT WAVE LEAGUE (12 -33) 
98 Park Place. New York. N. Y. 

I. the undersigned, herewith desire to apply for 
member-111p in the SHORT NAVE LEAGUE. In 
joining the LEAGUE I understand that I am not 
ass,s,ed for membrrshli, and that there are no 
dues and no fee: of any kind. 1 pledge mysrlr 
to abide by all the rules and regulations of the 
SIIOItT WAVE LEAGUE. which rules you are to 
tend to me on receipt of this application. 

I consider myself belonging to the following class 
(put an X in correct spacei: Short Wave Ev- 

perir ter OntSh 
Short Rave Fan Radio Engi- 

I own the following radio equipment: 

Transmitting 
Call Letters 
Receiving 

Name 

City and State 
Country 
enclose loss for prate. Geld Imaging gor 

my Membership Certificate. 

SHORT WAVE LEAGUE LETTERHEADS 
A beautiful letterhead has been designed for members' correspondence. It is 

the official letterhead for all members. The letterhead is invaluable when it 
becomes necessary to deal with the radio industry, mail order houses, radio 
manufacturers, and the like; as many houses have offered to give members 
who write on the LEAGUE'S letterhead a preferential discount. The letterhead 
is also absolutely essential when writing for verification to radio stations either 
here or abroad. It automatically gives you a professional standing. SC A -SHORT WAVE LEAGUE letterheads, per 100 

OFFICIAL SHORT WAVE LEAGUE LOG AND CALL BOOK 
Here is the finest book of its kind ever published. It contains the largest 

listing of short wave stations in the world, much larger in fact than the list 
Published in SHORT WAVE CRAFT and other magazines. All experimental 
stations, no matter where located, are listed. A large section is provided where 
calls can be listed in a proper manner. This log section gives dial settings, 
time, date. call letters, location, and other information. Another section has 
squared -paper pages on which you can fill in your own frequency curve for 
your particular receiver. It helps you to find stations which otherwise you 
could never log. It is the only book of its kind published. 

B- Official Log and Call Book Prepaid 25C 
RADIO MAP OF THE WORLD AND STATION FINDER 

The finest device of its kind published. The world's map on heavy board is 
divided into 23 sections. while the rotary disc shows you immediately the 
exact time in any foreign country. Invaluable in logging foreign stations. 
Also gives call letters assigned to all nations. Size 11 "x22 ". 

C -Radio Map of the World and Station Finder Prepaid 25C 
GLOBE OF THE WORLD AND MAGNETIC COMPASS 

This highly important essential is an ornament for every den or study. It 
is a globe, 6 in. in diameter, printed in fifteen colors. glazed in such a way 
that it can be washed. This globe helps you to intelligently log your foreign 
stations. Frame is of metal. Entire device substantially made, and will give 
an attractive appearance to every station. emphasizing the long-distance work 
of the operator. 

D -Globe of the World Prepaid 11.25 
SHORT WAVE LEAGUE LAPEL BUTTON 

This beautiful button is made in hard enamel in four colors. red, white, blue 
and gold. It measures three quarters of an inch in diameter. By wearing this 
button, other members will recognize you and it will give you a professional air. 
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 

E -SHORT WAVE LEAGUE lapel button Prepaid 35C 
EE -SHORT WAVE LEAGUE lapel button, like the one described t 

above but in solid gold Prepaid .}2a8í 
SHORT WAVE LEAGUE SEALS 

These seals or stickers are executed in three colors and measure 1% in. in 
diameter, and are gummed on one side. They are used by members to affix 
to stationery, letterheads, envelopes, postal cards and the like. The seal signi- 
fies that you are a member of the SHORT WAVE LEAGUE. Sold in 25 lots 
or multiples only. 

G -SHORT WAVE LEAGUE seals per 25, Prepaid 15C 
SHORT WAVE MAP OF THE WORLD 

This beautiful map, measuring 18x26 in. and printed in 18 colors is indis- 
pensable when hung in sight or placed "under the glass" on the table or wall 
of the short wave enthusiast. It contains a wealth of information such as 

distances to all parts of the world. political nature of the country in which 
a broadcast station is located, etc., and from the manner in which the map 
is blocked off gives the time in different parts of the world at a glance. 

F -SHORT WAVE Map of the World Prepaid LDC 
PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO 

MEMBERS OF THE LEAGUE -NOT TO NON -MEMBERS. 
Send all orders for short wave essentials to SHORT WAVE LEAGUE. 98 

Park Place, New York City. 
If you do not wish to mutilate the magazine, you may copy either or both 

coupons on a sheet of paper. 

SHORT WAVE LEAGUE, 98 Park Place, New York, N. Y. 

G -15c for 25 
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F -25e each 

.. 

A -50c per 100 

B -25c per cop? 

C -25c each 

D -51.25 each 

SHORT WAVE LEAGUE. 9$ Park Piece. Ne. York. N. Y. 
Gentlemen: 

I ow *handy rolled member in the SHORT WAVE LEAGUE 
1 am . ber and garb nt Plient ben t" fhb r. 
l'Ire, semi ne the following ehortyau. euemiale u Rated in íhú adverWew. 

for .Lrb I , l... a herewith. 
,Th. LEAGUE screate ,none,- order. euh or ne. C. P. S,amo In any denomination. Amber sub sad Osage/ 

Name 
Addrus 

(12 -33) cis and State 
Country 
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Broadcasting Stations employ trained n - - 

tinually for jobs paying up to $5,000 a ycar- 

Polies i ,:-tments are finding Radin a great 
aid in tia :r work. Many good jobs have been 
made in this new field. 

. time , ,rvicing pays many N. R. 1. 

i $5, $10, S15 a week extra. Full -time men 
make as much as $40, $60, $75 a week. 

Radio Factories -Employ testers, inapt tors, 
foremen, engineers, servicemen, for jobs pay- 

.q: to $ .500 a year. 

Television -the coming field of many great 
opportunities -is covered by my Course. 

SHORT WAVE CRAFT for DECEMBER, 1933 

I WILLTRAINYOU AT HOME 

Many Make $40$6075 a Week 
in Radio-- the Field With aFuture 

My book, "Rich Rewards in Radio," gives you full information on the opportunities 
in Radio and explains how I can train you quickly to become a Radio Expert through 
my practical Home -Study training. It is free. Clip and mail the coupon NO \V. Radio's 
amazing growth has made hundreds of fine jobs which pay $40, $60 and $75 a week 
Many of these jobs may quickly lead to salaries as high as $100, $125 and $150 a week. 

Radio -the Field With a Future 
Ever so often a new business is started in this country. You have seen how the men 

and young men who got into the automobile, motion picture and other industries when they 
were started had the first chance at the big jobs -the $5,000, $10,000 and $15,000 a 5-ear 
jobs. Radio offers the same chance that made men rich in those businesses. It has already 
made many men independent and will make many more wealthy in the future. You will be 
kicking yourself if you pass up this once -in -a- lifetime opportunity for financial independence. 

Many Radio Experts Make $40, $60, $75 a Week 
In the short space of a few years 300.000 Radio jobs have been created, and thousands 

more will be made by its future development. Men with the right training -the kind of 
training I will give you in the N.R.I. Course -have stepped into Radio at 2 and 3 times 
their former salaries. Experienced servicemen as well as beginners praise N.R.I. training 
for what it has done for them. 

Many Make $5, $10, $15 a Week Extra 
In Spare Time Almost At Once 

My Course is world- fatuous as the one "that pays fo?itself." The day you enroll I 
send you instructions, which you should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will show you how to do other 
repair and service jobs on the side for extra money. I will not only show you how to do 
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to 
$1,000 a year for hundreds of fellows. G. W. Page, 110 Raleigh Apts., Nashville, Tenn., 
writes: "I made $935 in my spare time while taking your Course." My book, "Rich 
Rewards in Radio," gives many letters from students who earned four, five and six tintes 
their tuition fees before they graduated. 

Get Ready Now for Jobs Like These 
Broadcasting stations use engineers, operators, station managers and pay up to $5,000 

a year. Radio manufacturers employ testers, inspectors, foremen, engineers, servicemen, 
buyers and managers for jobs paying up to $7,500 a year. Radio dealers and jobbers 
(there are over 35,000) employ servicemen, salesmen, buyers, managers and pay up to 
$100 a week. There are hundreds of opportunities for you to have a spare -time, or full- 
time Radio business of your own -to be your own boss. I'll show you how to start your 
own business with practically no capital -how to do it on money made in spare time while 
learning. My book tells you of other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

I HAVE STARTED MANY IN RADIO AT 2 AMv 3 TIMES 

Now Owns 
Own 

Business 

"If I had not taken your Course I 

would be digging ditches instead of 

running my ono bust ut.s. One week 

I made $75 on repairing atone. and 

this doesn't count aides. If fellow 

tuants to get Into Radio, NA LL is 

the starting point." R. S. Lwla, 

Modern Radio Service. Pittsfield, Ill. 

$800.00 
In Spare 

Time 

"Money could not pay for what I 

ant out of your Courts, I did not 

know a single thing abaut Ra lt, 
before I enrolled. but I have made 

J400 In my spare time. although 

my work keeps me away roan b.nne 

train 8:00 .t. \I. to 7:00 P. NI. 

Every word I ever real about sour 

('ourse I have found true. " -Stilton 
I. 1.elby. Jr., Topton. Pennsylvania. 

lkiel Made $17 in 
One 

Night 
"who says there': a d,presllont 

I have nude more ri mey In Radio 

Mari ever before. I am busy day and 

night. Last night I nude $17. Last 

week E 17. I had a tough struggle at 

ant but you fellmm helped me bark 

In Ito race and kept nie going' 

William J. 5t :ikl, Creighton Mine. 

Ont.. Canada. 
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TO BE A RADIO EXPERT 

Act Now -- -Mail Coupon Below 
for Free Book of Facts and Proof 

You Can Learn at Home in Your 
Spare Time to be a Radio Expert 

Hold your job. There is no need for you to leave honk. I will train - you quickly and inexpensively during your spare time. You don't have 
to be a high school or college graduate. My Course is written in a clear, 
interesting style that most anyone can grasp. I give you practical experi- 
ence under my 50 -50 method of training -one -half from lesson books and , one -half from practical experiments with equipment given without extra 
charge. This unique and unequalled method has been called one of the 
greatest developments in correspondence Radio training. N.R.I. pioneered 
and d velop. d it. It makes learning at home easy, fascinating. practical. 

Television, Short Wave, Loud Speaker 
Systems Included 

There's opportunity for you in Radio. Its future is certain. Tele- 
vision, short wave, loud speaker systems, police Radio, automobile Radio, 
aircraft Radio -in every branch. developments and improvements are 
taking place. Here is a real future for thousands and thousands of melt 
who really know Radio -men with N. R. I. training. Get the training 
that opens the roarl to good pay and ttucceçc. 

Your Money Back if You are Not Satisfied 
I will give you an agreement in writing, legal and binding upon this 

Institute, to refund every penny of your money upon completing my 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World's 
Largest Home -Study Radio School, stand behind this agreement. 

Find Out What Radio Offers. Get My Book 
One coPy of my valuable 64-page hook, "Rich Rewards in Radio," is 

free to any ambitious fellow over 15 years old. It has started hun- 
dreds of men and young men on the road to better jobs and a bright 
future. It has shown hundreds of men who were in blind -alley jobs, 
how to get into easier, more fascinating, better -paying work. It tells 
you where the good Radio jobs are, what they pay, how you can quickly 
and easily fit yourself to a be a Radio Expert. The Coupon will bring 
you a copy free. Send it at once. Your request does not obligate you in 
any way. Mail coupon in envelope or paste on post card. ACT NOW. 

J. E. SMITH, President 
Dept. 3NB3, National Radio Institute 

Washington, D. C. 

FORMER PAY 

Experienced 
Radio Man 

Praises 
N. R.I. 

Course 
"Before taking your Course. 1 had worked 

at Radio for ovor n years. doing 

Quite a bit of servicing` but 1 realized 
that t was s in need of better training. 
From the first lesson on I began to un- 

derstand points that had had me wonder- 

ing. The Caine has taught me what I 
could not have learned otherwise and I 
would not take many tines the price it has 

cost me, for the knowledge I have gained. 
In a period of nine month., I have made 

at least $9.500. " -C. J. Stegner, 28 So. 

Sandusky St., Delaware, Ohio. 

28 Money - F R E E Makin g Hints 
Mail the coupon. I'll send you one 

copy of my valuable 56 -page Refer- 
ence Book "28 Tested Methods for 
Making Extra Money." l'll do it to 
prove that my training is easy to un- 
derstand and use -that it is practical 
-that it is full of money -making in- 
formation right from the start. This 
book shows you how to do 28 Radi,, 
jobs common in every neighborhood 
-tells you how to get these jobs. 
Hundreds of my students have made 
$5, $10. $15 a week in spare time 
while learning. Prove to yourself 
that you can do it too. Mail coupon. 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 

yI- not all 11. I'll 

.I to use m site el Radio 
e(u Ipnu lot for conducting experiments 
ind building tireult, o deli Illustrate 

mportant principles used in such wall 
known set: at westingimuse. 1:. 
Electric. l'hileo. it. C. A., V 
tla;e.tir and others. You x 
with your hands ant 
things you 

own 
In our I,.son 

'chit 60 -ip method of trainlnc 
Iearninc .. 

hon . y. 
Interesting. 
fascinating. 
i n t e n s e l y 
practical. 

Clip and mai,i NOW for 
FREE INFORMATION 

ir J. E. SMITH, President, 
National Radio Institute, Dept. 3NB3, 
Washington, D. C. 

I 
I 

Dear Mr. Smith I want to take advantage of your 
Special Offer. Send me your two books. "28 Tested 
Methods for Making Extra Money" and "Rich Re- 
wards in Radio ?' I understand this does not obligate me. 

(Please Print Plainly) 

Name Age 

Address........... _...._.. .._...._...._.......... - -- 

City State 
1IS1 

1 
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s500 
SHORT WAVE STATIONS 
LISTED IN THIS BOOK 

WE ARE happy to present to the thousands 
of short wave fans this new Log and Call Book, 
which enthusiastic readers of Short Wave 
Craft have urged us to publish. Here is a 
book that you will feel proud to possess be- 
cause it reflects your patience and perse- 
verance in logging distant stations. It is a rec- 
ord you will be proud of in days to come. 
That, however, is not all. The Log and Call 
Book is the finest and most complete book of 
its kind ever published. There is nothing like 
it on the market now, nor was there ever a 
book published like it before. 

PARTIAL CONTENTS 
1. It contains the largest listing of short wave 
stations in the world, a much larger list in fact 
than the list published in SHORT WAVE CRAFT, 
or any other magazine. Due to space limitations, 
no regular magazine can publish all the world 
stations. There are so many short wave stations, 
such as telegraph stations, experimental stations, 
ship stations, and others, which normally cannot 
be included in any monthly magazine list, but 
frequently you hear these calls and then you 
wish to know from where they originate. The 
OFFICIAL SHORT WAVE LOG AND CALL BOOK 
gives you this information, besides a lot of other 
information which you must have. 
2. A large section of the book is set aside where 
the calls can be listed in a proper manner. This 
log section gives the dial settings, time, date, 
call letters, location, and other information. Thus, 
when you hear a station, you make a permanent 
record which is invaluable. 
3. Another section has squared -paper pages on 
which you can fill in your own frequency (wave- 
length) curve for your particular receiver. This 
helps you to find stations which otherwise could 
never be logged by you. 
4. A distance chart showing the approximate dis- 
tances between the principal cities of the world. 
5. A meter to kilocycle conversion chart. Many 
of the short -wave broadcasters announce their 
frequency in the latter scale when signing off and 
many listeners do not know the relation between 
them. 
6. A list of international abbreviations used in 
radio transmission. 
7. The complete Continental code used in all 
radio work. 
8. A list of International Call Letter Assignments; Around 
the Clock Listing Guide. 

9. In addition to this, you will find included a map of the 
world, with time indications and a host of other useful in- 
formation which aids you in logging distant stations thousands 
of miles away. 

Published, 
Quarterly 

Mr. Hugo Gernsback. 
96 -98 Perk Place, New York City. 
My Dear Mr. Geroebaek; 

Fairview, m Oklahoa. 
Auguat 12/ 33 

Have just finished reading your Newest Brain Child the Official Shorn II'aee Lop am/ Coll Rook, and find it good. 
Although I no critic. but I have followed through your radio Publications your effort. for better radio, your attempts to bring the user in to the light that radio is the cleanest ,tart that mm, has found for a hobby and taught the a nufacturem of radio seta that the buying public wants to also know the circuit, involved, you have carried a campaign for the release of data for the service n In all. Mr. Gemnback, I have g manhood reading YOIll radio publications and I hope that soy sons find them as interesting as I do 2tx I have two small s red 

and ot ... eec,Uback why not' say to you, you have found your work 
73 a) E. 11. AI.I.F:S 

483 
Fairy a Okiahom.,. 

01f ICI4tt 
10RT Wq 

LOGANDCALL 
BOOK 

SPONSORED 
BY PUBLISHED BY 

THE PUBLISHERS OF 

Mail this Coupon. Todau: 
SHORT WAVE CRAFT 
9898 Park Place. 
New York. N. Y. 

Gentlemen: I enclose here,. ith 21e rra which send to me 
prepaid. Immediately a copy of your n w book OFFICIAL 
SHORT WAVE LOO AND CALL BOOK. (Send money 
order, check, cash or new li S. Stamps. Register letter 
If it contains stamps or currency.) 

Name. .._..._.___...._.._ ____...._...._.._....- ...___.. 

Address 

City State 
SW-12-33 

This is one of the finest hooks that the publishers of SHORT 
WAVE CRAFT have ever turned out. You will be proud to 
possess it. 

The size of this book is 9x12 inches, same size as SHORT 
WAVE CRAFT magazine. It is printed on a good grade of pa- 
per, and has a heavy durable cover, 

ALL PRINCIPAL 
NEWSSTANDS 

FOR SALE ON LOOK FOR THE 
YELLOW COVER 

PRICK As only a limited quantity was printed for the first issue, 
Am it is possible that your newsdealer sold out his supply. 

Should you not be able to secure a copy at your newsstand, 
use the handy coupon. 

SHORT WAVE CRAFT 
96 -98 PARK PLACE NEW YORK, N. Ya 
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Short Radio Waves 
An Editorial By HUGO GERNSBACK 

NEWCOMERS to The art of short waves frequently 
have an idea that short waves are something new -only 

recently discovered. This, of course, is an erroneous view, 
because the original short waves (about 1 to 3 meters in 
length) were discovered by Henrich Hertz in 1886. 

For many years, short waves have been under investiga- 
tion, and their properties have been pretty well understood. 
This, however, we are apt to overlook at times, and we also 
overlook a good deal of research work that has been ac- 
complished in the past. Thus, for instance, when Hertz 
first made his original experiments, they actually were with 
ultra -short waves, recently brought to the foreground again 
by Marconi. There are, however, still shorter waves where 
the microscopic short radio waves actually merge into heat 
waves, and in this connection I present herewith an edi- 
torial published by me in the August, 1923 issue of RADIO 
NEWS, entitled "Short Radio Waves," which, even today, 
may prove of interest to some of the newcomers in radio. 

The editorial follows here verbatim, as published 10 
years ago: 

"During the last decade we have as a rule employed for 
radio communications wave- lengths varying from 10,000 
meters down to about 600 meters for commercial work. 
The broadcast era inaugurated about two years ago wit- 
nessed a reduction of this wavelength down to about 360 
meters. Long before that time, American amateurs had 
been transmitting on a wavelength of 200 meters, and al- 
though our radio experts told us that very long wavelengths 
such as 10,000 meters and over were absolutely necessary 
for long distance work, such as "trans- oceanic," the 
amateur proved with his puny wavelength that he could 
span the ocean with facility. 

Over three years ago, in an editorial, we mentioned and 
prophesied that the greatest wonders in store for radio lie 
in short wavelengths, and we seem to be just about coming 
to this. About a year ago Marconi made the announce- 
ment that he could send radio waves in any direction by 
means of parabolic wave reflectors. The wavelengths he 
used were about 20 meters or thereabouts. This was a 
great step in advance. Recently Dr. E. F. Nichols, direc- 
tor of the Nela Research Laboratories and his associate, 
J. D. Tear, went Marconi, one better and actually produced 
a wavelength of a little less than 1 /100th of an inch! This 
is most extraordinary because for the first time radio waves 
have been made to overlap heat waves. Heat waves of 
1 /175th of an inch have been obtained in the laboratory, 
so that we have now actually merged radio waves into heat 
waves. 

Just what this statement means to the future of radio 
seems impossible to even dimly discern today. One can 
make the wildest guesses and will probably hit far below 

the mark. For instance, if we say that the future radio 
generator may be an ordinary burning candle, this may 
sound like a wild dream, nevertheless the results of Nichols 
and Tear will make such a thing possible. If the radio 
waves can be converted into heat waves, or rather inter- 
mingled with them, there is no reason why the flame of an 
ordinary candle cannot be made to give out radio waves 
by some sort of transformation, which as yet we can only 
see dimly in the future. 

On the practical side, the era of short waves is just 
dawning. Recent experiments of Dunmore and Engel, of 
the Bureau of Standards, have shown that an entirely new 
field may be opened by short wavelengths of about 10 
meters or less. Such wavelengths can and will be used for 
house -to -house communication in low -power radio telephony. 
These waves can be directed in a beam so that they will 
only go in one direction. In other words, they can be di- 
rected just as a light ray is directed, by a search -light, 
with the advantage that the concentrated radio beams can 
be made to go much further than light rays. 

Hertz, in his famous researches years ago, has shown 
that electro- magnetic waves -radio waves in other words - 
can be refracted exactly like light rays. By means of a 
huge lens made of pitch, Hertz actually focused a beam 
of radio waves upon a chosen spot. By means of a pitch 
prism he refracted his waves much as we refract light rays, 
through a crystal prism. Indeed Nichols and Tear used 
similar appliances; for instance, they used a focusing 
lens made of paraffin where Hertz used a lens made of 
pitch. 

There is a tremendous field for research open to the 
amateur in the wavelengths between 10 meters and 1 meter, 
and entirely new fields will be opening up once we avail 
ourselves of these new wavelengths. For one thing, inter- 
ference is practically done away with. Static, the enemy 
of all radio experimenters, entirely vanishes when such a 
wavelength as 10 meters is used. For communication be- 
tween friends and for short distances, up to a few miles, 
a 10 -meter wavelength is ideal and likely to bring out new 
and unsuspected phenomena. Unless all indications are 
wrong, there will be a general stampede down to the low 
wavelengths during the next few years. It will be accom- 
panied by entirely new varieties of instruments which we 
cannot even conceive of clearly today. This is certain, 
mainly because the frequencies for the low wavelengths 
become truly enormous. Thus, for instance, the frequency 
for 350 meters with its number of oscillations is 856,628. 
On 200 meters, the frequency has already become 1,499,100 
vibrations per second, while for wavelengths of 10 meters, 
the frequency has gone up to the tremendous value of 
29,982,000 oscillations per second." 

SHORT WAVE CRAFT IS PUBLISHED ON THE 5th OF EVERY MONTH 
This is the December, 1933, Issue -Vol. IV, No. 8. The next Issue Conies out December 5th 

Editorial and Advert isitog Offices -96 -9ä Park Place, Ne a' York City 
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MARCONI'S Ideas 
on 

Wave Propagation 
IN a recent interview with Senator 
Marchese Guglielmo Marconi in 

New York, he answered a number of 
interesting questions, especially on the 
topic of the day -the "micro waves." 
Senator Marconi said that scientists 
had discovered now that the tiny micro 
waves, those a few inches in length 
for example, are not limited to 
optical distances as originally believed, 
and his recent experiments have shown 
that curvature of the earth is no bar- 
rier. The Senator said that it was 
useless to make any predictions today 
as to how far we may eventually trans- 
mit on the ultra short or micro waves, 
as new scientific developments might 
change our old outlook on this new 
field over night. One thing that Sena- 
tor Marconi stressed very strongly, 
and even staked his reputation on, was 
that the micro waves are not affected 
by static. He stated that he had lis- 
tened to signals on the micro waves 
during a thunder -storm and that the 
static did not bother the reception. 
Marconi stated, in answer to our ques- 
tion, that he did not believe that radio 
waves would supplant our present wire 
telephone networks in large cities, but 
that the radiophone would rather sup- 
plement the present subscriber wire 
telephone systems. 

In answer to another question we 
asked as to whether or not the micro 
waves used in his recent experiments. 

where the receiv- 
er was out of sight of the 
transmitter and a 
mountain inter- 
vening, traveled 
over or through 
t h e mountain, 
Senator Marconi 
stated that if the 
mountain were 
of some dry, non- 
metallic sub- 
stance, then the 
waves may have penetrated 
through it. But 
if the mountain 
were of a con- 
ducting nature, 
the micro waves, 
he believed, most 
probably reached 
their destination 
by reflection or refraction from some 
one of the upper atmospheric layers, 
such as the Heaviside. 

Another question we propounded to 
Senator Marconi was whether or not 
he thought it was the space or the 
ground wave which finally carried the 
signals over great distances, such as 
the 15 to 20 meter waves which bridge 
the Atlantic Ocean. Senator Marconi 
said that he believed it was the space 
wave, as all of the observed phenom- 

This photo shows Senator Marconi holding a resonance in- 
dicator in his hand, in proximity to one of his new ultra 

short -wave antennas, used in his experiments in Italy. 

ena, such as fading, obeyed the 
mathematical laws which governed 
such a form of transmission. If it were 
the ground wave that persisted as Dr. 
Nikola Tesla believes, the space wave 
attenuating to zero at a relatively short 
distance from the transmitter, then we 
would not be observing the character- 
istic fading and other phenomena which 
we have in the past, and which, as 
aforementioned, accompany the trans- 
mission by space short waves. 

8 Meter Police Radio Demonstrated 
EIGHT to ten meter waves are com- 
ing strongly to the front for the 

consideration of police departments for 
the purpose of signaling to radio - 
equipped police scout cars, patrol wag- 

one, etc. One of the main reasons 
why the police radio experts are in- 
tensely interested in the 8 -meter waves, 
for example, is that on the higher 
waves such as 120 to 180 meters, these 

waves reach out 
and are picked 
up all over the 
country by sensi- 
tive short -wave 
sets and broad- cast receivers 
fitted with S - W 
converters. Us- 
ually what is 
needed for police 
work is a short- 
wave transmitter 
which will have a 
more or less re- 
stricted radius of 
activity, and this 
reduced zone the 
new 8 to 10 met- 
er police systems 
provides, within 
limits, for of 
course, the exact 
range cannot be 
limited to a mile 
or so in a given 
radius. Othe her 
ver y important 
factors which 
have been discov- 
ered in connec- 

Experimental S -meter t ransmilter used in demonstrating the 
value of ultra short -waves before the Newark. N. .1., l'olice 
Dept. Paul F. Godley appears at the left with the "mike." 
while the engineer at the right of the photo is Edmund La 

l'art. 

tion with these 8 to 10 meter police 
short -wave systems recently tested, are 
the almost total absence of static, and 
during the tests made with the R. C. A. 
experimental transmitter shown in the 
accompanying photo, a very interesting 
discovery was the fact that no "dead 
spots" were manifested. 

In some of the tests made on the 
8 meter waves, the reception took 
place on board a police scout car; the 
car was at one time located in a nar- 
row street between two tall steel - 
frame buildings in the city of New- 
ark, N. J., a location which provided 
nothing but a "blind" or "dead spot" 
for cars fitted with ordinary broadcast 
receivers; even WOR, the local broad- 
casting station failing to register. 
This was a very remarkable demon- 
stration of what the 8 to 10 meter 
waves can do, as it has been consid- 
ered by numerous investigators here- 
tofore that with waves as short as 
these it was usually desirable and 
necessary to try and have the receiver 
within "optical sight" of the transmit- 
ting antenna, or something approach- 
ing that ideal condition. 

In the Newark tests with the 
R. C. A. experimental transmitter 
which was demonstrated by Mr. Paul 
F. Godley, seen at the left in the 
photo, and Edmund La Port, the 
transmitter was tuned to approxi- 

(Continued on page 49.3) 
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DAVENTRY, ENGLAND .. . 

SHORTWAVE HUB of the EMPIRE 
DAVENTRY, England, is today a 
veritable bee -hive of short -wave ac- 

tivity, and in fact it is the "short -wave 
hub" of the British Empire. Few towns 
in the world have become so famous 
as the little old -world village of Dav- 
entry, which with its 3,608 inhabitants, 
became internationally famous in the 
short span of six years. 

Not only has Daventry become one 
of the marked spots on the face of our 
globe, to all short -wave fans, so far as 
its position on the map is concerned, 
but the very name itself is fast becom- 
ing a household word with short -wave 
fans, as the English announcers men- 
tion it many times daily in their short- 
wave radiophone introductions. The 

One of the world's most im- 
portant short -wave stations 
is that located at Daventry, 
England, and the accompan- 
ying picture shows graphic- 
ally the remarkable arrange- 
ment of directive antennas. 
By means of this elaborate 
aerial system, powerful short- 
wave signals can be broad- 
cast to all parts of the British 
Empire. An elaborate net- 
work of feeder lines carry the 
short -wave signals from the 
centralized transmitting ap- 
paratus to the various anten- 
nas. The final amplifier unit 
employs four 15 kw. tubes. 

powerful short -wave transmitter locat- 
ed at Daventry is one of the most 
popular with American short -wave 
fans, and one of the principal reasons 
for its signals reaching American sta- 
tions with such great strength is due 
to the cleverly designed directive beam 
antennas, the elaborate arrangement of 
which is shown in the drawing at the 
right. In these new type short -wave 
aerial arrangements, used for project- 
ing signals over distances of thousands 
of miles, the direction of maximum 
activity or strongest signal is at right 
angles to the antenna. By connecting 
the short -wave transmitting apparatus 
with the desired antenna, erected at a 
certain geographical position with re- 
spect to the points of the compass, the 
signal intended for any respective cor- 
ner of the British Empire can be "sent 
home" at once. 

Programs to be broadcast over the 
short -wave station at Daventry, or at 
least the majority of them, originate in 
London; they reach the Daventry sta- 
tion via the control room at Broadcast- 
ing House. Programs can also be taken 
from other centers, such as Birming- 
ham, Manchester, etc., by the usual 
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An interesting bird's -eye view of the powerful short -wave transmitting station 
located at Daventry, England, veritably the "short -wave huh" of the British Empire. 
An elaborate feeder -line network carries the short -wave signal currents to the 
various directive antennas, each one being located in such a position as to broadcast 
its directive or strongest signal toward the distant country with which it is designed 

to operate. 

telephone land -line pick -ups. The con- 
trol rooms are acoustically treated and 
contain loud -speakers; headphones may 
also be used when desired. The power- 
ful vacuum tubes used in the trans- 
mitter at Daventry are provided with a 
special water- cooling system. The fre- 
quency of each master oscillator tube 
is controlled by a quartz crystal, a 
separate crystal being provided for 
each wavelength used. Suitable fre- 
quency- doubling circuits are employed 
in order that crystals of fairly low fre- 
quency may be utilized on the waves 
below 17 meters in length. The crystal 
frequency is doubled three times, re- 
sulting in a total multiplication of 
eight times; thus the crystal used for 
a certain wavelength operates at nth 
of the specified frequency. On wave- 

lengths above 17 meters, but one or 
two doubling stages are employed. 
Each crystal is housed in an asbestos - 
insulated box, a suitable electric heater 
and thermostat control serving to 
maintain a constant temperature in- 
side the box. Suitable switches are pro- 
vided which enable the engineers in 
charge of the station to switch any 
one of the powerful short -wave trans- 
mitters on to any of the desired an- 
tennas. 

Paradoxically enough, the new Em- 
pire broadcasting station, which was 
opened last December, is less imposing, 
at first sight, than its neighbor, the 
now obsolete 5XX, with its two 500 -ft. 
masts and large transmitting building. 
Yet, as a corporate whole, the short - 

(Continued on page 485) 
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New Super Het 
Admiral BYRD Will Use 
By McMURDO SILVER 

The photo above shows McMurdo Silver and Admiral R. E. 
Byrd on the latter's visit to the Chicago laboratories of Mr. 
Silver, at the time the set here described was selected for 

the Antarctic expedition. 

The new Silver "single- signal" superhetero0 ne that goes 
to the Antarctic with Admiral Byrd; the dials have three 

colored strips for individual station "logging." 

PROBABLY the first use of the 
quartz -crystal resonator for extreme 

selectivity in radio receiver design that 
came to popular knowledge was Dr. 
Robinson's Stenode Radiostat circuit. 
Unfortunately, this system contributed 
greatly to "apparent" selectivity (diffi- 
culty of tuning), but very little to "ac- 
tual" selectivity (elimination of inter- 
ference), except in almost direct pro- 
portion to loss of fidelity. Time seems 
to have proven that a crystal resonator 
has no place in a high -quality broad- 
cast receiver. 

Real Use For Crystal Resonator 
But for C. W. code reception, it has a 

very definite place, particularly for the 
amateur bands, the width of which a 
good crystal resonator receiver (single - 
signal) will effectively double. But a 
crystal resonator cannot be added to 
any superheterodyne in a haphazard, 
"hit -or- miss" manner. There are plen- 
ty of tricks in getting it into a receiver 
design and making it work as it really 
will if the design be properly engi- 
neered. It is in no sense a subject for 
home building -nor for that matter is 
any superheterodyne today, because the 
proper testing of such a receiver re- 

In the Antarctic 
were designed and 
built by the writer. 
It is a strictly cus- 
tom- built, single - 
signal superhetero- 
dyne, employing a 
properly designed 
quartz -crystal res- 
onator, which effec- 
tively eliminates one 
audio image (one 
side of heterodyne 
signal) from every 
C. W. code signal, 
actually cutting in 
less than one -half 
the space in the fre- 
quency spectrum oc- 
cupied by any C. W. 
code signal. It is 
also an excellent 
and advanced super- 
heterodyne, which 
wit h the crystal 
switched out, is ideal 
for short wave 
broadcast or phone 
reception. 

It covers a range 
of 200 to 10.1 met- 
ers (1500 to 30,000 
kc.), can be used 
with regular or 
doublet antennas, 
has a C.W. beat os- 
cillator, is entirely 
self -contained with 
no plug -in coils, A.C. 
operated, and has 
band spread tuning 
functioning any- 
where in its range - 
on amateur, com- 
mercial or broadcast 
bands. 171/2" long, 
101/2" deep and 
834" high, it is self- 

quires labora- 
tory equipment 
costing many times 
the price of the set, 
and economy does 
not result from sav- 
ing a few dollars on 
parts and labor and 
spending a thousand 
or more on test 
equipment, which is 
even then difficult to 
operate. 

Set Adapted to 
Phone Reception 
The receiver here 

described and illus- 
trated was selected 
by a well -known ra- 
dio expert, acting as 
Admiral Byrd's 
radio advisor as the 
communication re- 
ceiver for the Ad- 
miral's 1933 -1934 
Antarctic expedi- 
tion. It and all other short wave and 
broadcast receivers 
for this expedition 

contained in its own easily removable 
shielding case, and will fit a standard 
19" relay rack if desired. 

Its sensitivity is better than 1/2 mi- 
crovolt absolute, its selectivity with 
crystal cut out absolute 10 kc. or one 
channel (22 kc. wide -10,000 times 
down) or absolute single- signal with 
crystal in series circuit, its fidelity flat 
to within 4 db. from 40 to 4000 cycles 
with crystal out, and its undistorted 
power output three watts (5!S har- 
monic distortion). 

Electron -Coupled Oscillator Used 
The circuit employs a '58 tuned r.f. 

stage (V1) on all four bands, and a 
2A7 first detector and electron-coupled 
oscillator (V2). The r.f. and first de- 
tector circuits are tuned by the left 
hand six to one vernier dial, and the 
oscillator by the similar right hand 
dial. The center dial is the oscillator 
vernier, or band -spread tuning -the 
only control used in tuning over any 
short -wave band. 

The new 2A7 tube is the first com- 
bination tube which actually does a 
better job than will separate tubes to 
perform the same functions. It is a 
remote cut -off (no cross -talk) screen - 
grid first detector, and an electron - 
coupled signal frequency oscillator. Its 
conversion gain and frequency stability 
are superior to separate tubes used to 
perform its two functions. 

The tuned r.f. stage preceding it 
eliminates the image frequency or re- 
peat point found on all short -wave re- 
ceivers, starting with only a first de- 
tector tube, and also constitutes ampli- 
fication which tends to minimize oscil- 
lator hiss found in sensitive superhet- 
erodynes not so equipped. 

Separate coils for all of these cir- 
cuits, in separate aluminum shields, are 
selected by a positive, long- lived, five- 

Another view of the "single - 
signal" superheterodyne -show- 
ing individual coil assemblies, 
with short leads to the band - 

selector switch. 
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If you were Admiral Byrd, 
what sort of a short -wave re- 
ceiver would you select to 
take to the Antarctic? That 
was the question that faced 
the radio experts who ac- 
company Admiral Byrd and 
on the advice of a great east- 
ern university, the receiver 
here described and illustrated 
was selected. This is indeed a 
very high tributetotheexpert 
designing skill of McMurdo 
Silver, and we are pleased to 
present herewith a descrip- 
tion of this super -fine short- 
wave receiver to our readers. 

gang, four- position band selector or 
wave- change switch mounted at the 
lower center of the panel. 

Tuning Dials 
The tuning dials deserve comment. 

They are six -to -one reduction ratio, 
and employ an automatic take -up gear 

459 

Top view of the superheterodyne to he 
Antarctic. A band- selector switch is built 

able by loosening 

drive free of all backlash or play, and 
have all the delightful smoothness of 
hand fitted and machined helical gears. 
They are a joy to operate, so smooth 
and easy are they to tune. 

The first detector is followed by two 
stages of 465 kc. I.F. amplification (V3, 
V4). The I.F. transformers utilize 
Litz wound coils of excellent "Q ", tuned 
by an entirely new type of mica and 
isolantite insulated compression trim- 
mer (condenser) having all the desir- 
able characteristics of permanency of 
setting of good air condensers, yet pro- 

used by Admiral Byrd's experts in the 
into the set. The shield cover is remov- 

eigh.t thumb nuts. 

viding much better %electivity by virtue 
of the more favorable "LC" ratio pos- 
sible in compression type condensers. 

The crystal (XL) is placed in the 
I.F. amplifier input circuit, and is con- 
trolled by a switch having off (for 
broadcast) parallel (for intelligible 
phone) and series (for single signal 
code) positions. The selectivity it pro- 
vides is variable, being controlled by 
the lower right knob (C5 -C6) which ac- 
tuates the air tuning condenser of 
the crystal input circuits. A 465 kc. 

(Continued on page 500) 
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Diagram of Mr. Silver's latest set -the single -signal, crystal- filter, short -wave superheterodyne receiver. 
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The Victor 2 -tube superhet short -wave receiver can be held in 
one hand. 

GETTING the most out of a radio, with the least possible 
number of tubes has always been the aim of the experi- 

menter. Along with all the other circuits, the superhetero- 
dyne has come in for lots of scrutiny, to ascertain whether 
the number of tubes in it could be pared down without 
serious loss of efficiency. Until recently a superhet had to 
have at least four, or at best three tubes, which meant either 
there was no real intermediate gain or a poor oscillator 
circuit had to be used. 

Recently, the advent of some of the new tubes has allowed 
the construction of a superheterodyne with as few as two 
tubes. The circuit herein described is not a tricky arrange- 
ment, but a straight- forward super circuit, working at high 
efficiency, capable of very fine results and using 6 tuned 
circuits. 

New Tubes Used 
Every standard super has four different departments, or 

stages, as they may be called. These are the first detector, 
oscillator, intermediate amplifier, and second detector. In 
the Two Tube Super each tube combines two of these func- 
tions. A 6A7, known as a pentagrid converter, is used as 
combined detector and oscillator. The detector circuit is of 
the screen -grid type. The local oscillator is a triode. The 
tube that is used as intermediate frequency amplifier and 
second detector is known as a duplex pentode -triode (6F7). 
The pentode section of the tube is used as an intermediate 
amplifier, and the remaining triode section is used as the 
second detector. These tubes having been designed to per- 
form more than one function at one time; their efficiency is 
very high. 

The Layout 
Looking down on the set, the layout is as follows: In the 

upper left hand corner is the 6A7 detector -oscillator tube. 
Right in front of it is the oscillator coil. Alongside the 
6A7 tube are the two 465 kilocycle intermediate transform- 
ers. In front of the two intermediates is the two -gang 
.00015 mf. variable condenser. In the upper right -hand 
corner the intermediate and second detector tube, 6F7, is 
located. In front of it is the detector coil. Although the 
entire set is mounted on a chassis only six and a half by 
five inches, there is no undue crowding or bad intercoupling 
effects. The panel is six and a half by six and a half. 
There are only three dials on it, a vernier and two small 
knobs in the lower right and left -hand corners. The lower 
left -hand dial is a little .00001 mf. (about) trimmer con- 
nected across the detector section of the big variable con- 
denser. This condenser is set for maximum volume once 
for each set of coils, and is not used after that. This leaves 
only two dials to operate exactly as in a broadcast set. Just 
as with a regular set, the main dial is used for tuning and 

The 

VICTOR 
2.TUBE 

Superheterodyne 
Receiver 

By LEONARD J. VICTOR, W2DHN 
and HAROLD MITCHELL 

The world has been waiting for this 
set -a superheterodyne using but two 
tubes! This receiver utilizes the very 
latest type tubes and by clever design 

of the circuit, really remarkable results have 
been obtained. The selectivity is good and it 
will operate a loud speaker on a fairly strong 
signal -in fact European stations have been 
heard on the loud speaker with it. 

the lower right -hand knob is a volume control. Stations 
come in very sharply and a good high ratio tuning dial is 
practically a necessity. There is a surprisingly low back- 
ground level and tuning through the European broadcast 

Bottom view of the 2 -tube superhet receiver. 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for DECEMBER, 
band is exactly like operating a regular broadcast set. 

The under -the -panel view of the set shows quite an array 
of wires, but a little study of the wiring diagram and the 
pictorial diagram will quickly dissolve all doubts and show 
how simple and easy to build the set really is. On the back 
of the chassis is mounted a three binding post strip for 
long aerial, short aerial, and ground. Needless to say the 
entire chassis is grounded. Also on the back of the chassis 
there is a two plug arrangement to take the tip jacks of 
the earphones or loudspeaker. A hole is drilled in the back 
of the chassis to bring in the cable for power supply. 

Parts Used 
Standard equipment is used throughout the set, easily 

obtainable and of low cost. The intermediate transformers 
are of the type used in broadcast superhets, designed to 
peak at 465 kilocycles. The two sets of coils used in the 
detector are identically alike and are of the type used in 
regular regenerative short wave sets. These coils are sold 
by several manufacturers or can be made by looking up 
some back issues of Short Wave Craft. Any set that uses 
four prong coils, that is grid and tickler, will be all right 
to copy the dope from for coil winding. 

As yet there is no two and one -half volt equivalent of 
the 6F7, although there is one of the 6A7, so it is necessary 
to run the filaments from a six volt source. This may be 
either a six volt storage battery or an A.C. stepdown 
transformer. A filament transformer can be made from 
an old toy or bell- ringing transformer by removing the sec- 
ondary winding and winding on turns of number eighteen 
cotton covered wire. A fairly accurate A.C. voltmeter will 
tell you when six volts has been reached. The plate supply 
can be anything between 180 and 250 volts. The set works 
just a little better at 250, but not much will be lost by using 
180 volts of "B" batteries. If an eliminator is used for 
power supply, or a power -pack is built up, be sure that it 
is very well filtered, as "hum" shows up quickly at high 
frequencies in a superhet. 

(Continued on page 490) 
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Looking at the 2 -tube supethet receiver from the rear; note the 
2 I.F. transformers between the two tube shields. 
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Both schematic and picture wiring diagrams are shown above, which will enable those interested. even though quite uninitiated in 
the art of building radio sets, to easily construct this 2 -tube superhet receiver. 
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An Efficient 
COIL SWITCH 

In New 
MIDWEST -16 

Every short -wave "fan" today is interested in 
the latest improvements in "band- switching." 
The accompanying article describes the newest 
coil- switching arrangement in one of the leading 

"all- wave" receivers. 

Fig. 4. Close -up view of the highly -perfected band- changing 
switch used on the Midwest 16 -tube "All -Wave" receiver. 

THE latest Midwest sixteen tube, all -ware receiver has 
a novel coil switch for changing to any one of the five 

wave bands. This switch permits of much greater gain and 
selectivity without oscillation and also facilitates accurate 
factory testing and adjustment. 

Heretofore, the switch has been a distinctly separate 
device electrically connected to the coils, condensers and 
tubes but mechanically separated. In some of the present 
day models of all -wave receivers, a shield plate has been 
added to the switch to stop r. f. oscillation. Frequently, 
this plate is used as a support for the switch, or, as a means 
of supporting some of the adjacent components. 

This idea of combination tends to shorten leads and ef- 
fects better shielding. It also groups related parts into a 
"sub- assembly" for fast production. The logical conclu- 
sion is to mount all coils and all possible related parts on 
the switch shield itself immediately adjacent to the switch 
terminals; the whole assembly may then be tested before 
placing in the set and only a few connections are required 
to put the whole receiver into operation. 

This line of development is easily followed to its full requirements on simpler sets covering only a few bands with a two -gang condenser. However, a five -band set, us- ing all three gangs of the variable condenser, requires 23 
coils, 7 fixed condensers, 16 adjustable condensers for trimming and padding, and 6 resistors. The switch re- quired to shift this apparatus is a four -gang, six -pole, 
five -throw switch, plus a five -position fan -type switch. The 

Fig. 1. General view of the Midwct 16 -1ubc "All -Wave" re- 
ceiver, the hands being changed by simple turning a calibrated 

switch knob. 

whole assembly is infinitely complicated and there are 154 
terminals to be connected together -precisely and accur- 
ately, at such short wave lengths as nine meters. 

This Gordian knot can be cut into several parts -if the 
switch itself can be divided. Every shielded plate can 
then carry its coils, etc., together with a part of the switch; 
then every plate may be separately assembled and tested 
before installation in the receiver. However, mechanism 
must be provided for synchronously operating every part 
of the switch from the control panel. 

Details of New Coil Switch 
When such a switch arrangement was first conceived, 

the commercial switches were studied with a view to us- 
ing standard parts. The first difficulty encountered was 
that of withdrawing the shaft without having the entire 
assembly fall apart. However, a switch was found in 
which the individual gangs were self -contained so that the 
rotating portion did not depend for support upon the 
shaft itself. In figure 2 at "J," this switch section is 
shown and also a section with this rotator removed is 
shown at "K" and "M." 

It will be noticed that the rotator portion of this switch 
is held in place by the two rear semi -circular pole -pieces 
(N) and that flanges (0) from these pole -pieces project 
through the bakelite supporting ring, and fold over to 
prevent the rotator from striking the contact fingers. It 
rotates very smoothly without chattering. 

This rotating center carries two or more travelling con- 
tactors (L), one side of which is flattened to ride the rear 
semi- circular pole -pieces. The other end of this travelling 
contact is rounded off on the corners to slide freely from 
one finger to the next. The contact material itself is a 
very modern alloy having practically zero contact resist- 
ance when used with the silver- (Continued on. page 486) 

Fig. 2. The various component parts of the latest pattern Mid- 
west coil -switch. 
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"SHOEBUTTON" Tube 
Receiver the Tiniest! 

A one -meter transmitter as well as two- and four -tube receiv- 
ers, with tuned R. F. stages, using the new experimental "shoe - 

button" tubes were recently demonstrated. 

A REMARKABLY small transmit- 
ter and receiver were recently dem. 

onstrated at the Engineering Societies 
Building, in New York City, showing 
the possibilities of radio transmission 
and reception on wavelengths around 
one meter. They employ the new "ex- 
perimental" type tubes recently de- 
veloped in the R. C. A. Radiotron 
Company laboratories and commonly 
referred to as the "shoe- button" tube. 
This is a tiny tube measuring less than 

of an inch in diameter. It might 
be well to note at this point that these 
tubes are not available to the general 
public or experimenters; they are only 

TUBE 

in the laboratory stage. Two type= 
of tubes were employed, namely, regu- 
lar triode tube containing a heater, 
cathode, grid and plate. This tube 
corresponds to the familiar 27 type 
and also a screen -grid tube very much 
similar to -the type 24, insofar as the 
number of elements and function of 
each element is connected. This tube 
is similar in size and shape to the. 
triode, the only difference being the 
addition of a screen -grid. Standard 
circuits are employed with these tubes; 
the regular Hartley oscillator circuit 
was used for the transmitter, which 
was coupled to a half -wave, one -meter 

2 TUBE 
RECEIVER 

Compare the watch with the tiny new "shoe- button" vacuum 
"2 -tube receiver" at the right. 

tube and also with the 

463 

1 -Meter Transmitter using new 'shoe hut- 
ton" vacuum tube as oscillator appears at 
the left; note tube between the fingers 
and tiny "2- tube" receiver" in left hand. 

antenna as shown for transmission. 
The receiver using the screen -grid 

tubes, amazing as it may seem, had 
two stages of legitimately tuned radio - 
frequency, detector, and one stage of 
audio, each one of the tuned R. F. 
stages proved to have considerable 
gain, even comparable with the 24 at 
regular broadcast band frequencies. 

The major part of the demonstra- 
tion consisted of picking up a regular 
broadcast station on an orthodox 
broadcast receiver, the output of 
which modulated the one-meter trans- 
mitter. This in turn transmitted 
energy over a distance of 30 feet to 
the receiving antenna; the output of 
the one -meter receiver was amplified 

(Continued on page 488) 
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n a recent demonstration given by Mr. B. J. Thompson of the R.C.A. Radiotron Co., in the Engineering Societies Building, New 
York City, successful transmission and reception on waves approximately I meter long were carried out, using "shoe- button" 

tube sets, held comfortably in one hand. 
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In the photograph of the 10 meter transmitter above, the 30 meter oscillator portion of the circuit is shown to the extreme left. The 
left -hand tubes are the 59 master oscillators, while the tubes at the right are the 46 class "C" amplifiers. 1 is the oscillator sec- 

tion; 2 is the modulator, and 3 the power supply. 

A Simple YO Meter Phone 
TRANSMITTER 

FOR many years, the so- called "ten 
meter" band has been open for use 

by radio amateurs. The type of trans- 
mission permitted, however, has been 
limited to c.w. or telegraphy only. This 
band lies between 28,000 and 30,000 
kilocycles. 

Recently, in response to the urgent 
request of many amateurs, a section of 
this band lying between 28,000 and 
28,500 kilocycles has been opened for 

By CALVIN F. HADLOCK 
W1CTW -WiFFR 

radiotelephony. It will be noted that 
this band is 500 kilocycles wide -five 
times as wide as the eighty meter 
phone band and one quarter as wide as 
the five meter band. 

It has several advantages over the 
five meter band. First, the usual prac- 
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In the diagram above the Master oscillator and tripler circuit is shown to the right 
and the hook -up of the class "C" amplifier at the left. (Fig. I.) 

tice in five meter phone operation is to 
use a modulated oscillator for a trans- 
mitter and a super -regenerative re- 
ceiver. These transmitters eat great 
chunks out of the 4000 kilocycles avail- 
able and the receivers are extremely 
broad. With this apparatus in use, 
there are actually no more "channels" 
available than in the eighty meter 
phone band, where crystal- controlled 
transmitters and selective superhetero- 
dyne receivers are the usual practice. 

Selective receivers, such as the Na- 
tional HFR superheterodyne or the 
National HFC converter, are available 
for five meter work but such receivers 
require special circuits and extreme 
care in construction. The use of these 
receivers requires fairly stable 5 -meter 
MOPA's (master oscillator -power am- 
plifier), which are not particularly 
easy to build and operate. 

On the other hand, by using stable 
MOPA transmitters on ten meters and 
the same superheterodynes that we use 
on 80 meters, we have a band which is 
practically five times as wide as the 
eighty meter phone band, giving plenty 
11f room to all who care to use it. 

A stable MOPA for use on ten 
meters is easy to build and get into 
operation. One of these transmitters 
is to be described later in this article. 
Ordinary circuits can be used in build- 
ing receivers for ten meters, this work 
providing but little more trouble than 
is encountered in building the same re- 
ceiver for use on any of the lower fre- 
quency amateur bands. For example, 
the National FB -7, with type FBAA 
coils, works very well on ten meters. 
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As pointed out by Mr. 
Hadlock, the 10 meter 
phone signals will break 
through where signals 
of shorter wavelength 

will not carry. The interest in the 
10 meter field is increasing by 
leaps and bounds and the article 
describing how to build a simple 
10 -meter phone transmitter comes 
at a very opportune time. Not 
only is this 10 meter transmitter 
of excellent design but the cost of 
building it is not prohibitive and 
it may be built on a "bread- 
board" layout. This 10 meter 
transmitter has been in use at 
W1FFR for several months and 
a number of well -known stations 
have been "worked." Good qual- 
ity and "strong steady signals" 

were reported in all cases. 

This receiver has been used at several 
stations to receive signals transmitted 
by the apparatus to be described, with 
very good results. 

10 Meter "Siga" Crash Through! 
The ten meter phone band will prob- 

ably be most useful if employed in the 
same manner as the five meter band; 
that is, for "local" work. It is, how- 
ever, much superior to five meters in 
this respect, as it "fills in" much better. 
In one instance, when testing with Dick 
Briggs, W1BVL- W1ZZAW, of Dorches- 
ter (Mass.), I received his ten meter 
signals about R7, while it was impos- 
sible to hear his five meter signals at 
all from the same location! In addi- 
tion, there is always the possibility of 
having "DX company" at any time 
from stations 1,000 miles away or even 
from foreign stations. It will be re- 
membered that several years ago much 
inter -continent work was accomplished 
on the ten meter band. 

I hope that by this time the reader 
will have been "sold" on ten meters and 
ready to ask "How can I build a ten 
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A corner of the author's short -wave station, showing the 10 meter phone transmitter 
in actual use, together with the receiving equipment used at W1FFR. 

meter transmitter ?" In answer to that 
question, I am going to describe a lay- 
out which works surprisingly well for 
the amount of apparatus required to 
build it. In designing this transmitter, 
the objective was to build an outfit that 
is cheap and easy to construct, as well 
as effective in operation. It is not 
claimed that the transmitter is the best 
that could be made, but it will be en- 
tirely adequate for years to come for 
use on this new band. 

It has only two stages and uses only 
four cheap receiving tubes, yet it gives 
about a thirty -five watt carrier and is 
stable enough to "walk" through a se- 
lective superheterodyne without distor- 
tion due to frequency modulation. 

Bread -board Layout Used 
F or the sake of convenience, a 

"bread- board" layout has been used. 
This board measures 24 "x 9" and there 
is plenty of room to spare. The circuit 
diagram is shown in Fig. 1. Push -pull 
circuits have been used throughout. 
Single -ended amplifiers were tried at 
first but it was found difficult to pre- 
vent feed -back. even though the stage 
had been perfectly neutralized, due to 
the fact that the filament leads act as a 
coupling impedance between the grid 
circuit and the plate circuit of an am- 
plifier stage. The only solution was to 

go to push -pull, as in this case the fila- 
ments become dead. 

The exciter stage uses two type 59 
tubes as a push -pull electron- coupled 
oscillator and tripler unit. The cath- 
odes, control grids, and accelerator (or 
screen) grids, are connected up to form 
a push -pull oscillator working on thirty 
meters. By using this particular cir- 
cuit it will be noted that the accelerator 
grids are both grounded through the 
condenser Cs, thus acting as a screen 
between the oscillator and plate circuit 
and giving true electron -coupled action 
through the tubes. 

Advantage is taken of the fact that 
when working in push -pull, the odd 
harmonics do not cancel. Thus the 
plates of the 59's are connected in 
push -pull and tuned to ten meters, 
thereby tripling the oscillator fre- 
quency in the plate circuit. This sys- 
tem gives good isolation between the 
frequency -generating portion of the 
transmitter and the modulated stage, 
thus reducing frequency modulation to 
a minimum. Ample excitation is ob- 
tained to excite the final stage easily. 
It will be noted that the suppressor grid 
has been connected to the plate, thereby 
making it a part of the plate. In most 
circuits I have seen it has been con- 
nected to the accelerator grid. It made 

(Continued on page 491) 

UNTUN ED 'PICK -UP' 
COIL (30R4 TURNS OF 
144 20 WIRE, WOUND ON 

3 IN DIAM TUBE 

=PHONE MONITOR - 
27 OR 56 TUBE 

The diagram above 

NATIONAL NATIONAL 
"MIKE" TYPE (2) 45 '5 TRANS 27 5 -51 

r 1 
r 

3 
VOLTS 

J 
1111- 

/ - MIKE 

W- 
M.. 2 

shows the 

X x 

2Höoo OHMS 

.5 -MF 

1MF - 
X IR I r 

2.5 V. A.0 

NATIONAL 
TYPE 81 
CLASS B (2)46'5 

.NTUT TRANSE 
/ 1 

NATIONAL 
TYPE BO 
CLASS B 

INPUT TRANSE 

46 
PLATE 

CIRCUIT 

""\ 
C-5oV 

r"" 
8+ 250V. 2.5V,AC. C+ 6- B+425V 

simple circuit for the voice amplifier, constituting the modulator unit. 
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The MITCHELL 
7 TUBE 

SW Super het 
By HAROLD MITCHELL 
$20.00 Prize Winner for September 

THIS IS NOT a Ham receiver, but 
one that will appeal to every short 

wave "fan ", who wants to roll in the 
"foreign" stations with ease and vol- 
ume. There are no fancy trimmings 
or features, just an honest -to- goodness 
short -wave super -het. Much has been 
written about Ham receivers and 
"fancy" short wave sets for Hams, and 
by Hams, but what about the fellow 
that is after the short wave broadcast 
stations and particularly the foreign 
stations? Let us admit once and for 
all that the Ham receiver is not always 
adaptable to the requirements of the 
short -wave enthusiast, and since most 
of the fellows that are writing this 
stuff are Hams, there is usually that 
tendency to concentrate their efforts 
on the Ham bands. 

No Trick Circuits 
Thousands of trick circuits have 

been devised and articles 
written about them, and 
about ninety per cent of 
them are the "bunk." 
You fellows that have 
built some of these sets 
will surely agree to this, 
so with this in mind, to- 
gether with the fact that 
the short wave "fan" de- 
serves a break, the au- 
thor has spent many 
weary hours over these 
trick circuits and special 
short wave sets with 
fancy features, and in 
most cases the result 
was not worth the effort 
or additional expense. 

While we are on the subject of 
"fancy frills," we might mention that 
most of these trick circuits will run 
you into complications which may be 
beyond your comprehension, and since 
we are not all engineers, we usually 
have a pretty tough time getting 
these trick circuits to work -if at 
all. . 

This super -het is not the cheapest 
that can be built- neither is it the 
most expensive; however, after you 
look over the details you will find that 
we are not giving you anything but 
plain, honest, everyday information, 
and if you will forget about the nifty 
tricks in some other fellow's set, you 
can build yourself a very fine short 
wave super that WILL give you ex- 
cellent results. 

Selection of Parts 
In building this all purpose short 

J 

wave superheterodyne, the writer rec- 
ommends that you use good parts, not 
necessarily the best that money can 
buy, and certainly not junk. For ex- 
ample, by referring to figure one, you 
will note that two radio frequency 
chokes are used. One is an 80 milli- 
henry choke; this choke does not neces- 
sarily have to be shielded, any good 80 
millihenry choke can be used satis- 
factorily. The other radio frequency 
choke is a 10 millihenry choke; this 
too, need not be shielded, however, 
in this case any old choke won't do. 
Be sure that it is a 10 millihenry 
choke. 

The sockets for the tubes and plug - 
in coils need not be isolantite, how- 
ever, should you care to use isolantite, 
so much the better, yet a good grade 
of bakelite base -mount socket will not 
only give a good appearance but will 
serve the purpose well. 

After the average short -wave "fan" has 
tried his hand with a one, two, or three tube 
S -W receiver, he invariably starts looking 
about for a somewhat more ambitious re- 

ceiver -one that possesses sufficient amplifying pow- 
er and selectivity to ensure the reception of "foreign" 
stations on the loud speaker, with some real volume! 
Such a receiver is the 7 -Tube Superheterodyne here 
described. This "super" employs carefully selected 
tubes and it produced very fine results when tested 
in our laboratory. Most important today -the cost 
is nominal. 

Selection of Circuit and 
Tubes 

The reason that the 
superheterodyne circuit 
was used is that while 
many short wave fans 
may prefer to begin with 
a one -tuber or a Tuned - 
Radio- Frequency receiv- 
er, they ultimately wind 
up with a "Super ". 

In the wiring diagram 
you will find nothing 
new - everything has 
been tried and used be- 
fore. The new tubes 
have been used in this 
superheterodyne, not on- 
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Above- bottom view of 7 -tube short -wave superhet receiver. 

ly to keep up with the times, but be- 
cause they are efficient and give ex- 
cellent results. The tubes are ar- 
ranged as follows: a '57 first detec- 
tor, a '56 oscillator, two intermediate 
frequency stages using '58 type tubes, 
a '57 second detector, and a '59 output 
tube as the audio amplifier. 

Description of Circuit 
In describing the circuit let us begin 

with the high frequency section. As 
mentioned before, many and varied 
circuits have been tried, and in order 
to keep the cost and construction down 
to the beginner's level the circuit shown 
in figure one was selected. Many be- 

ginners and short wave fans regard 
the superheterodyne with awe, and are 
not over -anxious to try and build one, 
especially the beginner; however this 
super is comparatively simple and if a 
little care is exercised you will be able 
to build yourself a very fine short -wave 
"super ". 

In using single control in a "super- 
het", it is necessary to get the two 
circuits to "track "; therefore, a pad- 
ding condenser has been connected in 
series with the oscillator tuning con- 
denser. The capacity of this padding 
condenser is .001 microfarad, and it is 
highly important that this condenser 
be connected as shown in figure one. 

Both of the main tuning condensers 
are .00015 mf. and are ganged to- 
gether. A 25 micronticrofarad (.000025) 
compensating condenser is connected in 
parallel with the detector tuning con- 
denser. This condenser aids consider- 
ably in "clarifying" weak stations, and 
allows for changes in the antenna cir- 
cuit. 

The intermediate frequency trans- 
formers are 465 kc., and should be of 
fairly good quality. The National type 
with air -dielectric condensers is rec- 
ommended for stability. 

The volume control is a 10,000 ohm 
variable resistor, and is a wire -wound 
unit, this has been found to be very 
effective. The volume control is con- 
nected in series with the two 350 ohm 
bias resistors of the '58 I.F. amplifiers 
(Cathode) and ground. The two 350 
ohm cathode bias resistors are by- 
passed at each tube with a .1 mf. con- 
denser. 

A 30,000 ohm bleeder resistor is 
connected between the screen circuits 
and ground and should be placed in 
the circuit at the second detector, as 
is shown in figure one. 

The output of the second detector 
goes to an 80 millihenry choke, and is 
by- passed at the plate side with a 
.00035 mf. condenser and at the other 
side with a .00025 mf. condenser. The 
other side of each condenser is tied to- 
gether and goes directly to the cathode 
of the '57 second detector. The "B" 
supply for the second detector is fed 
through a 250,000 ohm resistor. The 
coupling condenser to the '59 tube is 
.01 mf. (400 volt). 

Due to the high plate impedance of 
the '59 type tube, it is imperative that 
your output or speaker transformer is 
made to operate from a single '59 tube. 
An output or speaker transformer for 
any other type tube will not do, and un- 
less this item is given careful consider- 
ation, poor volume and quality will re- 
sult. 

(Continued on page 493) 
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Here we have the schematic wiring diagram for the 7 -tube superhet short -wave receiver. 
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Practical Measurement 
of UltraShort Waves 

By C. C. WHITEHEAD 
A Review of Practical Methods of Measuring 

Wavelengths Below 5 Meters 
ONE of the beauties of ultra - 
short- wave research is the facility 

and accuracy with which wavelength 
measurements may be made, with the 
aid of quite simple and comparatively 
inexpensive apparatus. The methods of 
measurement fall into four types: - 
(1) The Harmonic Method. (2) The 
Rod (linear resonator) Method. (3) 
The Lecher Wire Method. (4) The 
Absorption Wavemeter. 

The Harmonic Method 
Where an accurate short -wave wave - 

meter of the heterodyne type is avail- 
able, the harmonic method, well known 
in connection with the measurement of 
longer wavelengths, may be employed. 

The oscillating wavemeter covers a 
waveband embracing wavelengths from 
two to four times the length of the 
wave to be measured. The wavemeter 
is loosely coupled to the source of the 
shorter waves and the points on the 
wavemeter scale at which heterodyning 
occurs are noted. In regard to the ap- 
plication of this method to ultra -short 
waves, it is necessary to mention that 
-firstly, stable and accurate wave - 
meters are not generally available cov- 
ering wavelength ranges extending 
below 10 meters. Consequently, it may 
be said that the use of this method is 
not conveniently practicable for shorter 
wavelengths than this. 

The Rod Method 
It has long been known that when 

a long thin conductor, such as a wire 
or long thin rod, is suitably coupled 
to a source of high frequency, the 
wavelength of which is equal to, or a 
sub -multiple of (approx.) twice the 
conductor length, standing waves of 
current and potential are set up along 
that conductor. 

The most familiar application of this 
principle (to the amateur) is the half - 
wave dipole (Hertzian) aerial, com- 
monly used in short -wave communica- 
tion. It will be seen that by having 
a current meter situated at the center 
of the conductor (Fig. la) we can de- 
termine the point of resonance by ob- 
serving the point at which the reading 
on A is maximum. Therefore our wave - 
meter might gonveniently consist of the 
sanie material and length, arranged to 
slide inside t, t. This variable length 
Hertz resonator can now be adjusted 
so that its natural frequency coincides 
with that of the source of oscillations. 

A simpler arrangement and a more 
accurate one is, however, available. We 
can measure the wavelength, not by 
observing the current induced in the rod 
from the source, but by observing the 
reaction of the rod at resonance, upon 
the source. This scheme is applied as 
shown in Fig. 2. The length of the rod 
is adjusted until the minimum reading 
shows on the grid current meter M. 
Since for this method the rod needs no 
current indicator it may now consist 
(Fig. lb) of two portions only, each of 
a length of 125 cm. (49 inches approx.) 
one arranged to slide within the other. 

With a rod of these dimensions wave 
length- ranges of 5 to 2.5 meters (fun- 
damental), 2.5 to 1.25 meters (2nd 
harmonic) etc., may be measured. 

This method may be finally dismissed 
by saying that it is very simple and 
useful where accuracy is not essential. 

Lecher Wire Methods 
Use is made of a pair of parallel wire 

conductors of length (1) relatively 
great, and distance apart (d) small, 
compared with the wavelengths to be 
measured. These wires are then excited 
in opposite phase from the source to be 
measured. This is usually carried out 
by connecting one end of the system 
to a tuned circuit as shown in Fig. 3. 
This will be recognized as a normal 
Lecher Wire system. 

When the system is tuned to the fre- 
quency of the source, there are two 
possible modes of distribution of the 
standing current and voltage waves, 
according to whether we use the "open 
end" or "closed end" connection. 
Either method may be used, the only 
difference being in the tuning of the 
coupling circuit required to obtain reso- 
nance. A number of points at which 
the system is in resonance can usually 
be found over the range covered by the 
condenser scale. It is immaterial which 
of these points is employed. 

In the closed end connection, the free 
end of the system is bridged by a con- 
ductor of negligible impedance (thick 
copper wire). It will be noted that for 
the system to be in resonance, a voltage 
anti -node must always occur at an open 
end and a current anti -node at a closed 
end. 

Consequently, if a bridging wire is 
placed across the wires at any point 
other than at a current anti -node 
(which corresponds to a potential node, 
since the current and voltage are 90 
degrees out of phase) such as points 
b -c, b'-c', Fig. 3, the system will be 
thrown out of resonance. It will be 
seen from Fig. 3, that as the length of 
the system is greater than a wave- 
length, there are several positions at 
which the bridge could be placed with- 
out disturbing the tuning of the sys- 

(Continued on page 489) 
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Fig. 1- Simple resonator made of sliding 
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The latest type crystal -controlled transmitter here described by Mr. Victor. It uses a 2A5 tube as the oscillator and a 46 tube 
as the amplifier. 

Amateur Transmitters 
How to Build, Install, and Operate Them 
In this fourth article in the "Beginners' Trans- 
mitter" series, Mr. Victor explains how to improve 
the Transmitter previously described, so as to 

comply with the latest Federal Regulations. 

OCTOBER first there came into 
official being a new and more strin- 

gent set of regulations in regard to the 
Radio Amateur. Plainly stated these 
"regs" require that every amateur sta- 
tion have at least a "D.C." note. Like- 
wise frequency stability or the steadi- 
ness of the note emitted by the station 
must be of a high order. This goes 
especially for phone stations in which 
there is a great possibility of spurious 
side -bands and other unwanted inter- 
ference- producing notes. To back up 
the new regulations Uncle Sam, 
through the Federal Radio Commis- 
sion, has installed ten monitoring sta- 
tions, with the latest type receivers, 
scattered throughout the country. 

These stations will be "on the air" 
day and night, listening in on all the 
amateur bands. They will check on 
all stations, and woe to the fellow that 
is caught operating out of the band. 
Likewise they will check on the note 
and stability of stations that are in 
the band. In other words, real en- 
forcement will be practised from now 
on, and it will be the better part of 
wisdom to have a "rig" that complies 
fully with the new standards. 

Even a self- excited oscillator is still 
O.K. provided pure D.C. power supply 
is used, and the frequency is carefully 

checked, but the safest thing to do is 
to get some other type of control that 
guarantees absolute stability and as- 
sures that the frequency is well with- 
in the band. Crystal- control is the 
answer to this problem. Provided a 
good quartz crystal is used, the trans- 
mitter will operate only on the fre- 
quency of the crystal, and thus for- 
ever eliminate all worry about being 
out of the band. Also with "xtal" it 
is much easier to get a pure note, even 
though little filter is used in the power 
supply and the rig is maladjusted. Try 
getting a good steady note with some- 
thing "haywire" in a self- excited 
xmittr. 'bluff sect! 

Until quite recently crystal- control 
was both a very costly and inefficient 
system. With the advent of the pen- 
tode type tubes, the efficiency of "xtal" 
control went up, so that now it is pos- 
sible to get as much from a "rock" as 
from a "self- excited" stage at the same 
voltage. Recently there has been a 
great drop in the price of oscillating 
quartz plates. It is now possible to 
purchase a good xtal that will last for- 
ever, for around two bucks or a little 
less. A caution might be given in re- 
gard to the purchasing of a xtal. Be 
sure that it comes from a reputable 
dealer and is backed up by a guaran- 

By LEONARD VICTOR 

W2DHN, WZDPT 

tee. Too many fellows are flooding 
the market with cheap low- output crys- 
tals. It is now possible to get good 
stability and frequency insurance at a 
low price. A crystal oscillator can be 
"keyed" just the same as self- excited 
ones, and usually better results and 
greater "DX" will be obtained. 

The transmitter pictured and de- 
scribed in this article is just a repre- 
sentative example of how simple crys- 
tal- control is to build and use. The 
"rig" was built up out of parts from 
the Beginners' Transmitter described 
in the past three issues. Those who 
built the other job can modernize it by 
merely changing the oscillator tube 
and replacing the untuned grid circuit 
with a crystal. 

Technical Description 
The transmitter proper uses two 

tubes, a 2A5 tube as the oscillator and 
a type 46 tube as the amplifier. The 
2A5 is one of the newer type tubes re- 
cently released. It is a pentode simi- 
lar to the 47 tube but with an indi- 
rectly heated cathode. The efficiency 
with this tube is very high and voltages 
as high as 400 or even 450 can be used 
without straining the crystal. The 46 
is used as an amplifier because it has 
several very good features. Firstly it 
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Both schematic and picture diagrams are given above, showing how to build the crystal -controlled transmitter here described at 
length by Mr. Victor. 

requires very little excitation to pro- 
duce high output, as it is a high mu 
tube. Likewise it needs no battery bias, 
which is a great saving, and eliminates 
one of the nuisances around an ama- 
teur station. The 46 is an excellent 
doubler tube, that is a tube to double 
the frequency of the xtal for operation 
on the higher bands, if it is ever de- 
sired. 

Power inputs to a 46 can be as high 
as 30 or even 35 watts, especially 
when there is no worry about fre- 
quency stability, which is taken care of 
in this set -up by the xtal. This rig is 
designed for the 80 and 160 meter 
bands, which are the best bands for the 
fellow just getting up code speed, or 
wishing to do "message handling." The 
160 meter code band extends from 
1715 kilocycles to 1825 kc. Those that 
want to work both 80 and 160 meters 
without using more than one xtal 
should get one rated between 1755 and 
1825 kc. Using a 160 meter xtal the 
46 amplifier tube would be working 
as a doubler on 80 meters. 

The Layout 
The transmitter is mounted on a 

varnished board two foot by nine 
inches. The layout of the parts is ex- 
actly like the wiring diagram. From 
left to right the parts are: crystal 
holder, 2A5 tube, oscillator tank con- 
denser, oscillator coil, 46 tube, ampli- 
fier tank condenser, amplifier and an- 
tenna coils, and antenna condenser. 
Behind the 2A5 tube are ounted the 
40,000 ohm voltage dropping resistor, 
the oscillator R.F. choke, and the volt- 
age dropping resistor by -pass conden- 
ser. In back of the oscillator coil is 
the excitation coupling condenser, and 
bias resistor for the 46. Plug -in jacks 
are used for the amplifier because they 
make a very neat arrangement and 
facilitate changing bands quickly. Be- 
hind the amplifier tank condenser is 

mounted the R.F. choke and by -pass 
condenser for that circuit. Along the 
back edge of the set the parts are as 
follows, reading from left to right: two 
binding posts for oscillator milliam- 
meter, four -prong plug for power -sup- 
ply cable, two binding posts for ampli- 
fier milliammeter and the two binding 
posts for aerial and ground. Filament, 
plate and ground leads are run under 
the board to give a neat appearance. 
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Various methods of coupling the transmit 
ter, together with coil data, are given 

above. 

Parts 
Receiving type parts are used 

throughout this transmitter, but care 
should be taken that they are of the 
best construction available. Make sure 
the variable condensers have good 
spacing and that all the fixed conden- 
sers are of the mica type, rated at least 
400 volts. The R.F. chokes play a very 
important part in this set and should 
be of a type designed for transmitting 
use, although some short -wave receiv- 
ing chokes work very well. The mil - 
liammeters need only be the cheap, 
"less- than -a- dollar" type. Both are 
0 -100 M.A. scale instruments. All the 
resistors are one -watt carbons, but be 
sure they are R.M.A. standard, as large 
quantities of poor resistors have re- 
cently been "dumped" on the market. 

The Power Supply 
Any power supply up to 450 volts, 

capable of delivering 125 mills (M.A.) 
will do. Even as low voltage as that 
delivered by a "B" eliminator will give 
surprisingly good results. The supply 
shown is the same one used on the 
Beginners' Transmitter, consisting of a 
900 volt transformer, a 5Z3 rectifier, 
and a "brute- force" filter of 4 mf., a 
30 henry 150 mill choke, and another 
4 mf. section. The condenser is rated 
at 500 working volts. A 20,000 ohm, 
25 watt resistor is used as a bleeder. 

Tuning Up 
Before doing anything else, check 

all the wiring. Mistakes happen, even 
in the best of families. Next connect 
up the power supply and transmitter. 
Connect the oscillator milliammeter, 
which will put current on the tube. 
The tube will draw between 40 and 80 
mills. Tune the oscillator condenser 
until there is a sharp dip in the oscil- 
lator current. This shows the crystal 

(Continued on page 495) 
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WHAT'S NEW 
The short -wave apparatus here shown has been 
carefully selected for description by the editors 

after a rigid investigation of its merits. 

In Short Wave Apparatus 
RCA Víctor Introduces "All -Wave" Sets 

A BRAND new 8 -tube "all- wave" super- 
heterodyne has just been brought out by 

the R.C.A. Victor Company. The accom- 
panying photos show two of the "all- wave" 
models, the console and a table style set. 
These sets have a continuous wavelength 
range from 16 to 555 meters. A special 
4- position frequency switch controls four 
separate wave bands: (a) 540 to 1500 kc; 
(b) 1500 to 3900 Ice; (c) 3900 to 10.000 kc: 

Console model (left) of 
the new R.C.A. Victor 8- 
tube "All- wave" super- 
heterodyne receiver, with 
continuous range from 16 
to 555 meters. (Refer to 

No. 129.) 

Table model (right) of the 
new R.C.A. Victor "All - 
wave" set, using an 8 -tube 
superhet chassis with wave 
range from 16 to 555 

meters. (No. 129.) 

(d ) 8,000 to 18,740 kc. The 
new set has greatly im- 
proved signal -to -noise ratio 
resulting in marked clarity 
and a minimum of back- 
ground noise. It has high 
audio gain on signals of 
low percentage modulation. 
Three sets of interchange- 
able coils provided for each 
band, assuring maximum 
performance of each com- 
plete circuit. Technically, 
this instrument is a com- 
plete and distinct radio re- 
ceiver in each position of 
the switch. It uses Class 
"B" audio amplification 
with output of 5.5 to 7.0 
watts. Has full- vision air- 
plane dial with double - 
ended pointer for conven- 
ience in tuning. Dial is 
calibrated in kilocycles and 
megacycles. Fine, split - 
hair tuning made possible 
by 50 to 1 ratio vernier 
control. Has automatic 
volume control; tone con- 

trol continuously variable; full size 10" dy- 
namic speaker. Tube complement: three 
RCA -58, one -2A7, one -2B7, one -56, one 
-53 one -80. Three of these tubes are 
used for double functions, providing per- 
formance which would ordinarily require 
ten or more tubes. 

Another table model, Style 121, comprises 
a low -cost six -tube Superheterodyne re- 
ceiver operating on two hands. from 540 

kc to 1500 kc (covering the domestic broad- 
cast bands), and from 5400 kc to 15,500 
kc (which includes the 49, 31, 25 and 19 
meter short wave bands). A push -pull fre- 
quency switch shifts the radio frequency 
circuits from the standard broadcast bands 
to the short wave broadcast bands. A radio 
frequency stage provides a low "noise -to- 
signal" ratio. A special coil system makes 
this instrument a complete and distinct 
radio receiver in both range positions. It 
has a full -vision airplane dial with a 
double -ended pointer for ease in tuning, 
the bottons end for the domestic bands and 
the upper end for the short wave range. 
An ingenious double vernier tuning control 
in two sections is used to tune either band. 
This set has continuous variable tone con- 
trol; automatic volume control; a 6 -inch 
full dynamic speaker; output of 2.0 to 3.5 
watts. Tubes: two RCA -58, one -2A7, one 
-2B7, one -2A5, one -80. 

These very latest all -ware receivers are 
fitted in the newest style, finely finished 
hardwood cabinets, and they represent the 
very latest engineering developments. 

New Stand -off Insulator and Padding Condenser 
THE new National .ct u,of -, I,.ulator. will he sera flow the accompanying illus- 

tration at the left, has a unique mounting arrange- 
ment. The three metal feet permit fastening down to 
any kind of a base material, without possibility of crack- 
ing or otherwise damaging the ceramic. The new size 
is also particularly well suited for mounting low -power 
transmitter inductances, raising transmitting condensers 
off base panels, and the one hundred and one other 
uses that will readily suggest themselves to the average 
radio amateur and experimenter. These new stand -off 
insulators are made of isolantite, the new ceramic, 
which has the lowest loss where ultra short waves are 
concerned, and in 5 and 10 meter work especially, it is 
highly important to conserve every bit of energy pos- 
sible. 

An air -dielectric padding condenser is one of the 
latest products of the High Frequency Development 
Laboratories of the National Company. It has a maxi- 
mum capacity of 100 mntf. and yet requires essentially 
no more mounting space than the old fashioned mica 
type. This new condenser gives complete freedom from 
capacity change or creepage with variations in tempera- 
ture, humidity and vibration. The plates are of non - 

A very useful new type resonant aluminum and the entire assembly is mounted 
stand -off insulator made of on an isolantite base, and enclosed in a drawn aluminum 

isolantite. (No. 130) dust shield. 
New dustproof padding condenser. 

130.) 

(Names and addresses of manufacturers furnished upon receipt of ,.tamped envelope: mention No. of article.) 
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New SW Jacks and Transposition 
Insulators 

AN enterprising radio specialty manu- 
facturer has recently placed on the 

market several sizes of plugs and jacks 
which are ideally adapted for use with 
transmitting inductances and similar coils. 
These jacks have powerful sleeve -type 
springs, which ensure a very firm contact 
and at the same time permit the operator 
to instantly remove a transmitting coil and 
replace it with another. Substantial solder- 
ing lugs are provided on the jacks. 

Left: New Johnson transmitting coil jacks 
and transposition insulators. (No. 131.) 

The same company furnishes a new de- 
sign of transposition insulator, and also a 
line of stand -off and "feeder" insulators. 
This type of insulator is much in demand 
today, as all of the better short -wave re- 
ceiver installations are being provided with 
a transposition feeder system connecting 
the antenna proper and the receiving set. 
This new insulator is designed so that the 
wires slip under the projecting prongs at 
each corner in a fraction of a second and 
the center of the insulator is left open so 
as to minimize surface losses. 

The Adams -.4 S -W Converter 
THIS S -W converter unit picked up 
Europe and Australia the first time it 

was used. The beginner in the field of 
short waves will without doubt find a great 
deal of interest in this new converter 
unit which is connected to the regular 
broadcast receivers; utilizing the high 
amplification and fine quality of the latter. 
While many other converter units have 
been designed before, the writer has never 
tried one that produced such remarkable 
results as this one. 

On the first evening after the set was 
completed, the following stations were 
heard on the loudspeaker. Some of them 
faded as you might expect, but all carne 
in with sufficient volume to fill a large 
room. All of these stations were logged 

between 8:00 and 10:30 p. m. Eastern Day- 
light Saving time; at a point just outside 
of New York City. 
VE9JR -25.6 meters -Winnepeg, Manitoba 
FYA -25.8 meters -Pontoise, France 
31.5 meters -Daventry, England 
DJC -49.8 meters -Berlin, Germany 

\AU -49.5 meters- Philadelphia, Pa. 
.' \K -25.2 meters- Pittsburgh, Pa. 
But this is not all -much to the aston- 

ishment of the author, VK3ME in Mel- 
bourne, Australia, was received at 6:30 a. 
nl. the next morning. While the fading on 
this station was rather bad, and the static 
was unusually strong, the station announce- 
ment came in clear and distinct. 

This is a remarkable record for any set, 
especially when it is remembered that the 
converter was new and had not been fully 
tried out. 

The Converter 
So much for the results obtained with 

the unit. The circuit as you can readily 
see consists of a 58 type tube used as a 
frequency changer, a type 56 tube as a 
local oscillator and another 58 as the first 
intermediate frequency tube. The unit sup- 
plies its own power, so a power trans- 
former and a type 80 tube are included 
for this purpose. 

The receiver is available either com- 
pletely assembled, for those who do not 

The Adams short -wave converter, which uses four tubes in- 
cluding rectifier; it permits reception of foreign stations on 

your "broadcast" receiver. 

5000 Ohm Phones 

New featherweight headphones wound to 
5000 ohms resistance, providing extreme 
sensitivity to very weak signals. (No. 132.) 

THE well -known Trimnt line of feather- 
weight headphones has recently had a 

new addition to the family, an extremely 
lightweight pair of phones wound to have 
a resistance of 5000 ohms (4,800 to be 
exact) which makes them extremely sensi- 
tive to very weak signals. Actual tests by 
the editors show that when fairly weak 
signals were just about audible in an or- 
dinary pair of 2000 ohm phones, the sig- 
nals were surprisingly clear when a pair 
of these new phones were plugged into the 
receiver. 

wish to construct it, and in kit form with 
all the parts, including a drilled chassis 
and cabinet, for those enthusiasts who en- 
joy rolling their own. The values of all 
the parts are shown on the diagram, and 
the positions of the parts can be readily 
seen from the photographs. The unusual 
points in the design of the converter are 
the use of an intermediate frequency am- 
plifier in the converter unit -and the use 
of a tuned -plate oscillator. The first of 
these assures the user of having plenty of 
amplification, as well as adding a tuned 
circuit to the complete receiver -converter 
arrangement. The second, provides a stable 
oscillator system which is essential in a 
successful short -wave superheterodyne. In 
addition to this, the tuned -plate oscillator 
tunes less sharply than the common tuned - 
grid oscillator found in most superhetero- 

(Contittexf on page 499) 
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Wiring diagram for the Adams 4 -tuhe short -wave converter, 
one tube being a rectifier. Turning a switch changes the wave 

hands to which it responds. (No. 133.) 

(Name, and addresses of manufacturers furnished upon receipt of stamped envelope; mention No. of article.) 
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The 5 -meter "pigmy" phone transmitter in actual operation, a transposition feeder connecting with the tlertzian doublet an- 
tenna. This set uses but one tube and it "talked" over 15 miles in actual tests made by the author. 

A 5 Meter Phone .. . 
"PIGMY" Transmitter 

LOW -POWER transmitters seem t. 
be the rage lately, especially for use 

on the ultra high frequencies. With 
the advent of the 53 tube which is of 
the class "B" twin variety, low -power 
transmitters can be reduced to almost 
a skeleton and still be made to per- 
form very efficiently on either "CW" 
or phone. 

The '53 operates very nicely as a 
push -pull oscillator at frequencies as 
high as 60,000 kc. (5 meters) and has 
a fair power output when operated 
with around 300 volts on the plates. 
In operating condition the '53 acts 
somewhat differently from other tubes 
used in push -pull arrangement. And 
this difference is -the plate current 
drops to a lower value when excitation 
or feed -back is reduced, and increases 
v'hen excitation or feed -back is in- 
creased. Also the plate current is low- 
ered when the plate circuit is loaded 
by the antenna. The above actions 
are due to the fact that the tube is 
designed to have a very high amplifica- 
tion factor, requiring no "C" bias of 
any kind. In other words this tube 
dill act very much the same as a low 
"mu" tube having external bias bat- 
teries connected in place of the usual 
grid -leak resistance. 

The '53 also has a 2 volt battery 
type "brother" which has exactly the 

By GEORGE W. SHUART, 
WZAMN 

same features except that it only re- 
quires 2 volts D.C. on the filament and 
135 volts on the plates. This tube is 
known as type 19. 

The transmitter shown in the photo- 
graph can be constructed using either 
the '53 or the 19. The 19 of course 
will have considerably less power out- 
put than the '53 on account of its 
lower plate voltage rating. 

How Voice Modulation Is Applied 
The outstanding feature of this lit- 

tle transmitter is the method by which 
voice modulation is applied. Around 
70 or 80 per cent modulation can be 
obtained by inserting an ordinary 200 - 
ohm, single- button microphone in se- 
ries with the grid return lead. This 
is made possible by the relatively large 
amount of D. C. grid current drawn 
by this type tube. It is impossible to 
use the customary microphone trans- 
former in this position, because the 
resistance of the transformer sec- 
ondary would reduce the plate current 
to a value where there would be no 
chance of obtaining enough output to 

make the set worth while for trans- 
mitting. 

With 300 volts on the plate, the 
plate current is around 100 milliam- 
peres when the grid and plate circuits 
are tuned to resonance. For maximum 
output, however, the plate circuit is 
not tuned to the point where the plate 
current is the highest. 

Adjusting for Maximum Output 
Maximum output is obtained when 

the plate circuit is detuned consider- 
ably toward the high frequency side of 
this peak. This reduces the plate cur- 
rent to above 70 milliamperes, but this 
is still too high for continuous opera- 
tion and will result in ruination of the 
tube. Therefore, we must provide 
more resistance in the grid circuit than 
the 200 ohms provided by the micro- 
phone. This is done by putting a re- 
sistor of about 1000 ohms in series 
with the "Mike," this resistance de- 
pends upon the plate voltage. With 
lower voltages (around 200) no re- 
sistor will be required, however it 
should be large enough to limit the 
plate current to 60 milliamperes. This 
value will be still further reduced when 
the antenna is coupled to the trans- 
mitter; a drop of around 10 or 12 
milliamperes indicates a reasonable 
amount of coupling. Efforts to ob- 
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tain more coupling will result in de- 
creased output and may stop the tube 
from oscillating. 

Returning to the bias resistor men- 
tioned above? it will appear, by con- 
sulting the diagram that there will be 
needed a suitable audio frequency by- 
pass condenser across this resistor; a 
value of about .5 mf. will be satisfac- 
tory. Don't connect this condenser 
from one side of the resistor to B 
negative, unless the resistor is on the 
negative side of the "Mike," or there 
will be no modulation. 

The diagram shows a small fixed 
condenser connected a cross the 
"Mike;" this is used only to make sure 
that there will be no radio frequency 
current in the microphone or micro- 

_ phone cord, because if there were, han- 
dling the microphone would cause 
changes in the frequency of the trans- 
mitter and result in instable operation 
or serious frequency modulation. It 
might be well to state at this point 
that, under the new regulations, this 
type of phone transmitter can only be 
operated in the 5 and 10 meter ama- 
teur bands; (and by a licensed ama- 
teur operator). 

Coils and Tuning Condenser 
The diagrams clearly show the sizes 

and construction of the various coils 
for the five and ten meter bands. The 
main tuning condenser can be any- 

for DECEMBER, 1933 

Simplicity is probably the most important item in 
a short -wave transmitter -even more important 
than cost in most cases. The more complications 
the higher the losses usually; Mr. Shuart here 
provides the answer to every Ham's dream -a 
simple 5 -meter "Pigmy" Transmitter using but one 

,rQ.r- 
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53 tube! 

thing from a 50 to 100 mmf. The one 
shown in the photograph is a 100 mmf. 
single stator type. However, it is 
preferable that this unit be of the 
split -stator type in order that the rotor 
section can be connected to the "B" 
minus. This will eliminate the trou- 
blesome body capacity effect encoun- 
tered in tuning when a single section 
is used. A bakelite wafer socket is 
shown, but it is advisable to use an 
isolantite socket because of its far bet- 
ter insulating qualities at these tre- 
mendously high frequencies. 

In tuning up this transmitter, do 
not tune for any particular plate cur- 
rent peak or dip; use a flashlight bulb 
connected to a single turn loop, and 
couple this "pickup" loop to the plate 
tank coil and adjust the plate tuning 
condenser until the light glows the 
brightest. Then check the frequency; 
if the frequency has to be changed, ad- 
just the grid coil accordingly and re- 
tune the plate condenser as before. If 

the plate current is too high adjust it 
to the value mentioned in the first 
part of this article by changing the 
value of the grid resistor. 

With the above method of tuning 
it was possible to get this little trans- 
mitter to perform as well as the "or- 
thodox" five -meter transmitter, using 
regular plate modulation with a total 
of five tubes, including the rectifier, 
while this one has really only two. 

Actual Test 
On the five -meter band the author 

was able to communicate with W2DFU 
located in Suffern, N. Y., a distance of 
about 15 miles from the transmitting 
location. The report was "QSA 5 R 
7" on the loud speaker! The quality 
was reported as comparable with any 
five -meter station received at W2DFU, 
which isn't so bad when one considers 
the speech equipment used on this out - fit-or rather should we say the lack 

(Continued on page 488) 
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Wiring diagrams. both schematic and physical, showing how to connect up the extremely simple 5 -meter "pigmy" Transmitter are given above, together with the coil data. 
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SHORT WAVES and 
ANOTHER DANDY TRANSMITTING OUTFIT 

k 

Editor, SnoI:T RAVE CRAFT: 
In answer to your request for station 

photos, here's mine. 
I now have my first -class radiotelephone 

broadcast license. I am also a "talkie" 
moving -picture operator. I am figuring on 
entering some engineering school soon but 
cannot do so at the present time, due to 
lack of finances. This same transmitter is 
still in use at W5AUA and going strong, 
as it has been for nearly a year. 

Here's a whale of a transmit- 
ter; it's owned and operated 
by W5AUA, Stocker Sturgeon, 
Stigler, Oklahoma. We hope 
to receive many more photos 
of amateur transmitting and 
receiving stations. 

STOCKER STURGEON, 
W5AUA. 

Stigler, Okla. 
(Some outfit, TV5AUA, and Stigler should 

be proud of this dandy short -wave station 
and its owner and operator. Congratula- 
tions on your attainment of a first -class 
radio -telephone broadcast license. We hope 
you will be able to realize your ambitions 
to enter an engineering school at an early 
date. -Editor.) 

SHORT WAVE SCOUTS 

Trophy Cup Contest 
A handsome silver trophy, standing 
221/2 inches high, was illustrated and 

described on page 393 of the November 
issue, together with the various condi- 
tions and rules for entering our new 
SHORT WAVE SCOUT contest. 
The first contest closed November 1. 
One of these handsome silver trophies, 
designed for us by a leading New York 
silversmith, will be awarded each 
month and the winner will be an- 
nounced in the following issue of 
SHORT WAVE CRAFT, the winner's name 
to be hand engraved on the silver 
trophy. A monthly trophy will be 
awarded to the short -wave scout who 
has logged the greatest number of 
"short- wave" stations during the 
month for which the award is made. 
In the event of a tie between two or 

more contestants, each logging the 
same number of stations, the judges 
will award a similar trophy to each 
contestant so tying. Verifications must 
be sent with the list of stations heard 
(the verification cards will be re- 
turned) and each contestant is en- 
titled to report a maximum of ten per 
cent of the station calls listed, with- 
out verification cards. List of stations 
heard must be typed or written in ink; 
no pencil allowed. Send everything 
in one package prepaid. Use a single 
line for eack station and state type of 
receiver used. Do not list "amateur" 
stations -only "commercial phone" 
stations; no CW or phone stations! 
Address all entries to SHORT WAVE 
SCOUT AWARD, 98 Park Place, New 
York City. 

OUR A.C. 2 -TUBE DOERLE WINS! 
Editor, SHORT WAVE CRAFT: 

I have built the Doerle 2 -Tube A. C. set 
described by George W. Shuart and it is 
the "sweetest" little set I have ever heard! 
With the results I have obtained so far 
there is nothing that set can't get! I want 
to add another audio stage to it using a 
47 tube. I strongly recommend this set to 
anyone. EDWARD McGRATH, 

424 E. 139 St., 
Bronx, N. Y. 

(We are glad to hear that you had such 
fine results with the "A. C. 2 -Tube Doerle" 
receiver described by Mr. Shuart. You will 
find numerous circuits published in past 
issues wherein the connections were given 
for a 47 tube, and which you can easily 
adapt for use with, the "2-tube A. C. 
Doerle."-Editor.) 

HE LIKES OUR FICTION! 
Editor, SHORT WAVE CRAFT: 

Well, here's where I "kick in" with a 
snapshot of my station and the "OM" him- 
self -that is, what you can see of him. 

My rig is, of course, the famous "hay- 
wire" brand consisting of a 47 crystal 
oscillator, 46 doubler and a 210 final stage, 
with 65 watts input. The receiver is an- 
other home made product; I call it the 
"Blurpodyne." It is a 58 R.F. 24 detector, 
27 audio, and 47 audio. 

I've been buying SHORT WAVE CRAFT for 
a year now steady, and I think it's a 
pretty fine magazine or I wouldn't buy it 
-Hi! I personally think the short -wave 
stories are the "Berries" and would like 
to see one in each issue. 

HANK EVANS. W6HBG, 
137 Palm Court, 

Santa Maria, Calif. 

(Glad to hear that you like our "short- 
wave fiction" and that you think our 
stories are the "berries," Hank. We have 
been seriously thinking of running a short- 
wave story in each issue but so far we 
have been scattering them, so as to have 
one appear in about every other issue and 
while we have had many thousands of let- 
ters commending us on the short -wave 
stories that we have published, we are not 
quite convinced that all of you boys would 
like to see a story in every issue. How- 
ever, you can rest assured that as soon as 
we feel certain that the majority of our 
readers want short -wave fiction monthly, 
we will give it to them, as SHORT WAVE 
CRAFT is "your" magazine, and not the 
editor's. Editor.) 

Hank Evans tuning in a "DX" call at 
his transmitting and receiving station, 

W6HBG. 
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OUR LONG RAVES t READERS' FORUM 
HATS OFF AGAIN TO THE 

"DOERLE "! 
Editor, SHORT WAVE CRAFT: 

I bought my first issue of SHORT WAVE 
CRAFT quite a while ago, a way back in 
January, 1932, to be exact. What a break 
for me, because that issue contained the 
world famous "Doer le" receiver. Anyhow 
I constructed it, after reading of the won- 
derful results obtained by others -and it 
worked right off the bat! 

The first station received was W1XAZ 
and since I made it all kinds of stations 
have been "logged." Here are some of 
them: KKZ, KWU, KEZ, VE9GW, W9XF, 
W8XK, W1XAZ, W1XAL, VE9JR, WOO, 
WMI, WMA, WEF, W3XAU, W2XE, GBU, 
GSH, GSB, EAQ, W4XB, XPE, HKC, PSH, 
PCV, and others too numerous to mention. 
I have pulled in "hams" from Canada, Mex- 
ico, Venezuela and nearly every state in 
the Union. Also, I have received about 
300 stations in the broadcast band! Quite 
a few were "logged" late at night or early 
in the morning. That Doerle set is sure a 
winner on the short waves and broadcast! 
I have been using 201A's in it and would 
not exchange it for a "full- fledged" all - 
wave superhet. My aerial at the present 
time is a single wire running north and 
south 175 feet long and the lead -in is on 
the northern end. 

GERALD E. NEARHOOD, 
Cedar Rapids, Nebraska. 

(Hot stuff, Gerald, and we are tickled 
pink that you found the "Doerle" receiver 
such a great "DX" getter. You have rolled 
up a mighty fine "log" and it is apparent 
also that you have learned the trick of 
how to tune in the distant stations. You 
are to be complimented, especially in view 
of the fact that you have also heard about 
300 broadcast stations with your "Doerle" 
receiver; your log is all the more intrig- 
uing in view of the fact that you have 
been using "nothing stronger" than 01.4's. 
-Editor.) 

IT'S THE BERRIES! 
Editor, SHORT WAVE CRAFT: 

Just a line to let you know how much I 
enjoy and appreciate your SHORT WAVE 
CRAFT. 

It's the Berries! Nuff sed! 
A. SMITH. 

P. S. Your fiction stories are OK. 

(iVe are glad to hear from another boost- 
er for our "short -ware fiction," and if we 
receive many more recommendations 0.9 

strong as yours, A. S., tee will surely "hop 
to it" and gire you a story a month. - 
Editor.) 

AN "Al" LISTENING POST 
Editor, SHORT RAVE CRAFT: 

I have been reading every issue of your 
excellent magazine, Smarr WAVE CRAFT 
from cover to cover since the May, 1932 
issue and it receives my vote as the best 
S.W. "mag" in the market. 

In answer to your request for S.W. list- 
ening stations, I am enclosing two photos 
of my "rig" (myself included) and here is 
the "dope." 

In the center of the table is the receiv- 
er which I constructed; a 3 -tube regen- 
erative set using '01 -A tubes and which, 
after some experimenting, developed into 
an excellent "DX" receiver. On the re- 
ceiver is the SHORT WAVE LEAGUE globe and 
behind it on the wall the "world map." 

The speaker is on the extreme right 
with the letter "M" on the grille. In front 
of this are the five coils covering 19 to 
215 meters (also constructed at home). On 
the left and right of the receiver are the 
two "mags" which I consider indispen- 
sable to the "Ham," Listener, or Experi- 
menter. 

I am a "listener" now, but soon expect 

MR. DOERLE WINS AGAIN! 

i 

Fernand Maybarduk of Brooklyn, New York, has a dandy station and 
accumulated "some" log of distant stations in all parts of the world; 

it with his "Doerle" circuit. 

MR. DOERLE WINS AGAIN! 
Editor, SHORT WAVE CRAFT: 

I have put off writing this letter so 
many times that at last I feel it is my 
duty to take my hat off to SHORT WAVE 
to be a full -fledged "ham ", as I have built 
the Beginner's Transmitter described by 
Leonard Victor on page 270 of the Sep- 
tember issue of SHORT WAVE CRAFT. 

I would be glad to correspond with 
either amateur operators or listeners and 
will answer all letters. 

WILLIAM B. BYRD, 
Millerton, N. Y. 

(Fine business, William, and we hope to 
receive nanny more photos of surit excel- 
lent short -ware "listening posts." In these 
clays when 6000 to 11,000 mile "DX" recep- 
tion is a common occurrence you are wise 
indeed to hare a globe in your station. We 
wish you every success with the "Beginners 
Transmitter" described in the September 
and October issues by ,)lr. Leonard Victor. 
You should be able to reach out in fine 
shape with this well- designed transmitter. 
-- Editor.) 

William B. Byrd of Millerton, N. Y., has 
had very fine receiving results with his 

:3 -tube regenerative set. 

CRAFT and Walter Doerle. 
Mr. Doerle certainly has two fine cir- 

cuits there. After building both his two - 
and three -tube receivers, I find they more 
than live up to your claims. Yessir, they 
"percolate "! 

The following is my "log ". Every sta- 
tion listed has been written to and none 
is listed that could not be verified. 

GSA -England 
GSB- England 
GSD- England 
GSE- England 
GSF- England 
GSG- England 
DJA- Germany 
DJB- Germany 
DJC- Germany 
DJD- Germany 
HJIABB -- Colombia 
HJ3ABD- Colombia 
HJ3ABF- Colombia 
HJ4ABE- Colombia 
HJP- Colombia 
YV I BC- Venezuela 
YV3BC- Venezuela 
YVQ- Venezuela 
RCJB- Ecuador 
Prado- Ecuador 
RETE- Mexico 
Rabat -Morocco 
VK2ME- Australia 
VK3ME- Australia 
I2RO- Ronne, Italy 
EAQ -Madrid, Spain 
XIG- Mexico 
VE9GW-- Bowmanville, Canada 
VE9DR- MonUral, Canada 
VE9JR- Winnipeg. Canada 
VE9DE -Sault Ste. Marie 
VE:9AQ- Woodstock, Ontario 
VE31I- Toronto, Ontario 
VE2DX- Montreal, Canada 
TI4NRH -Costa Rica 
K4SA -Porto Rico 
HBL- Switzerland 
H BP- Switzerland 
GBZW -S. S. Berengaria 
Pontoise, France 
WIXAU- Boston, Mass. 
W1XAZ- Boston, Mass. 

(Continued on page 501) 

www.americanradiohistory.com

www.americanradiohistory.com


478 SHORT WAVE CRAFT for DECEMBER, 1933 

WORLD-WIDE SHORT- 
Ultra -Short Waves in the Air 

(From Wireless World, London, England.) 
THE wavelengths below 10 meters are 
becoming increasingly interesting to 

short -wave enthusiasts abroad, as we have 
pointed out a number of times in this de- 
partment. 

A recent issue of Wireless World de- 
scribed a transmitting unit which was used 
in tests on a wavelength of about 5 meter. 
for phone and C.W., the entire transmitter 
being contained in a small plane. 

On Saturday evening, July 8th, a short 
test flight was made around Croydon, dur- 
ing which signals from the plane were 
received at great strength on the ground, 
but with a good deal of interference from 
the engine and rush of air in the slipstream 
from the propeller. This was later reduced 
by correct shielding of the transmitter, en- 
gine and all supply leads. 

The modulating unit on the plane trans- 
mitter consisted of a standard solid back 
microphone coupled through a suitable 
transformer to a Marconi LP2 tube, driv- 
ing through a Class "B" transformer, two 
Mazda PD220 tubes in parallel. 

The oscillators drew a current of 50 ma. 
at 150 volts and a special output trans- 
former for the Class "B" stage was built 
to conform with the above -mentioned char- 
acteristics. The oscillator tubes were some 
of the old Ediswan type PV625A which 

Feeder system and antenna used on the 
plane. 

The editors have endeavored 
to review the more impor- 

tant foreign magazines cover- 
ing short-wave developments, 
for the benefit of the thousands 
of readers of this magazine 
who do not have the opportu- 
nity of seeing these magazines 
first -hand. The circuits shown 
are for the most part self -ex- 
planatory to the radio student, 
and wherever possible the con- 
stants or values of various con- 
densers, coils, etc., are given. 
Please do not write to us ask- 
ing for further data, picture - 
diagrams or lists of parts for 
these foreign circuits, as we do 
not have any further specific 
information other than that 
given. If the reader will re- 
member that wherever a tuned 
circuit is shown, for instance, 
he may use any short wave 
coil and the appropriate cor- 
responding tuning condenser, 
data for which are given 
dozens of times in each issue of 
this magazine, he will have no 
d i ffl c u l t y in reconstructing 
these foreign circuits to try 

them out. 

have been found to be ideal low -power os- 
cillators. 

The oscillator unit is normally quite sep 
arate from the modulator and can be 
mounted, if desired, in the middle of the 
antenna system and fed with current 
through a three -way cable. The antenna 
of G6SM's plane transmitter consisted of 
a half -wave radiating portion fed through 
a three -quarter wave double -feeder wire, 
mounted as shown in the illustration. 

POWER OSCILLATOR 

`OSC. 

if 
t 

ti 

AERIAL 
FEEDER 

) Oi - 
R.F.C. 

MODULATING CIRCUIT - B +'15OV.P1 

=- +av. 
+GV.yT 

Circuit diagram of complete 5 -meter phone and C.W. transmitter used on airplane. 

The circuit diagram of the complete 
transmitter is shown, also. The push -pull 
oscillator is on the left, while the Class "B" 
modulator is at the right. It will be noted 
that the tubes mentioned above are not 
available in U.S., but other types may be 
substituted. 

A.V.C. for Short Waves 
(From Amateur Wireless, London, Eng- 

land.) 
SEVERAL writers in English radio 
magazines have been advocating the use 

of Automatic Volume Control methods for 
short -wave receivers, and while the full 
benefits of A.V.C. cannot be realized with 
the average short -wave set, still the de- 
tector cannot be overloaded by strong local 
stations, when it is used. 

While no values are available for the 
circuit shown, as it was presented as an 
experimental circuit diagram, still the gen- 
eral idea of the system will be readily 
apparent to the experimenter, who can 
substitute available parts to try it out. 
I.I.V.C. is not recommended for "('.11'." 
rode reception.- Editor.) 

Automatic volume control circuit. 

Notes on Ultra -Short Wave 
Radiation 

(From La Radio per Tutti, Milan, Italy.) 
IN a résumé on the most popular types 
of oscillators for ultra -short wave com- 

munication, La Radio per Tutti, an Italian 
radio magazine, points out several circuits 
which are interesting and have features 
that are novel to the American reader. 

Van der Pool Circuit -This circuit is of 
the tuned -plate type, derived from an or- 
dinary feed -back circuit in which reactive 
coupling between grid and plate circuits is 
obtained by means of the inter -electrode 
capacity of the tubes. 

With ordinary tubes having a high de- 
gree of vacuum, waves of 3.65 meters were 
obtained with a good transmitting efficiency 
at 3.75 meters. 

The oscillating circuits consisted of rect- 
angles of wire which could be lengthened 
by telescoping (approximately 15 inches 
in length). By lengthening or shortening 
these rectangles, the wavelength may be 
varied; in fact, it regulates the two os- 
cillating circuits which possess no other 
capacity but that mentioned and the inter - 
electrode capacity of the tube. The block- 
ing condenser Co has a rating of 300 mmf. 

Southworth Circuit -This circuit may be 
classified as a tuned -grid arrangement as 
compared to the tuned -plate arrangement 
of the Van der Pool circuit. This consists 
of the well -known circuit shown at A in 
the illustration, which permits reducing the 
wavelength to 10 meters, the capacity of 
Ca and the internal capacity of the triode 
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Ultra short -wave circuits from the Italian 
excerpt -"La Radio per Tutti." 

producing a variable oscillating circuit in- 
stead of the fixed circuit as shown. 

The variable oscillating circuit consists 
of a rectangle which can be lengthened by 
telescoping the brass tubes. In one of the 
sides of this rectangle is inserted a tube 
having the grid connected directly to one 
terminal of the inductance and the anode 
(plate) to another terminal across two 
condensers placed in series, one fixed and 
the other variable. See "B." 

The wavelength depends mainly on the 
size of the circuit. In order to obtain min- 
imum wavelengths ranging from 1 to 10 
meters, the sides of the inductance were 
approximately 6 and 4 in. respectively with 
the internal capacity of the tube approxi- 
mately 5 mmf. The blocking condenser Co 
had a capacity of 150 mmf. 

A 15 Watt Crystal Transmitter 
(From Radio -Ref, Paris, France) 
RADIO -REF describes a very interest- 
ing amateur transmitting station for 

radio telegraphy and telephony, constructed 
by M. Grossin, F8RJ. The amplifier is at 
the left part of the diagram. V2, a crystal 
controlled tube is mounted in the usual 
manner. Resistor R6 regulates the voltage 
on the plate of this tube and it will be 
noted that the initial source of plate supply 
is 600 volts. 

Tube V2 controls the output of VI, the 
screen -grid tube. The screen grid of VI 
is connected through resistors R2 and R3, 
connected in parallel to the "B" supply 
voltage. 

The modulating unit is situated on the 
right hand side of the diagram. It con- 
sists of an ordinary Class "A" amplifier. 
The control tube V4 is a screen -grid tube 
giving a high voltage amplification. The 
grid bias of V4 is supplied by rheostat Rll. The plate voltage of V4 is furnished 
by the normal voltage passing through R7. 
The screen -grid of this tube is connected 
through potentiometer R8 and R9, tapping 
H.T. (plate supply). 

Tube V3 is a modulating tube, the grid 
of which is controlled by V4, through con- 
denser C8. M2 measures the current 
through the plate circuit of V3. 

Operation: The oscillating circuits L2C2 

('lass "B" Adaptions 
or- 

T 20-50,000 
R.F. -of- OHMS 

CHOKE 

.01 
MF. 

DRIVER. 

I TRANS 

l --1 

I I I _J I i /L --J Ì 
50.000 /i -5 ..C-" 
OHMS 1 ' MF. 

SPECIAL 
DRIVER 
TRANS. CLASS 

1 

- - > +120V. 

SPECIAL 
OUTPUT 
TRANS. 

CLOUD 
KER 

- 

)iagram showing how old style amplifier circuits can he converted into Class "B' 
system. 

A RECENT issue of Wireless World, 
London, England, gives some pointers 

on converting existing sets to use class 
"B" power amplification. 

When dealing with such sets, especially 
if they use a small power tube, the most 
convenient plan will be to convert this 
output tube into a driver. Following this 
general plan, the extra parts needed will 
be the special driver transformer, the class 
"B" tube, and a transformer designed for 
the class "B" tube to match the speaker. 

In order to prevent undue emphasis of 
high notes, a tone control must be used. 
This can take the form of the conventional 
series resistance and condenser across the 
input of the power transformer, but per- 
haps might better be inserted before the 
driver stage, as shown in the illustration. 

With regard to the driver transformer, 
it is a matter of importance that its ratio 
should be suitable for operating with the 
type of driver tube actually employed. 

and L3C2 are equipped with coils for 40 or 
80 meters, corresponding to the band se- 
lected. It will be noticed that the wave- 
length at the quartz crystal and the final 
stage is the same. The tuning condenser 
of the crystal stage, C2 is operated to the 
minimum deviation of M1, so that C2 of the 
amplifier stage is tuned to resonance. 

It is interesting to "hams" in U. S. to 
note what is being done in other countries 
in the line of new developments in trans- 
mitters. It will be noticed that this trans- 
mitter corresponds closely to some used 
in this country. 

As the diagram shows the set is A.C. 
operated and a doublet antenna is employed, 
tuned by the two condensers Cl. The 
microphone is labeled MIKE. T1 is the 
usual heater transformer; T2 is the micro- 
phone transformer. 

Music from Transmitting Aerials 
VERY few readers will have stood near 
a transmitting aerial and heard music 

or speech coming from the aerial, without 
the use of a wireless receiver. Instances 
of such direct radiation of sound, however, 
are by no means uncommon, and most radio 
engineers have, at one time or another, 
experienced this apparent phenomenon. 
The explanation is simple, however, says 
World- Radio, London. If an arc or elec- 
trical discharge occurs across an insulator, 
for example, the surrounding air will be 
heated; the amount of heating will depend 
on the strength of the current, and will 
therefore vary with the modulation of the 
carrier wave. Sound waves will be set up 
in the air by the expansion and contraction 
produced by the variations in heat, and 
the electric arc thus acts as a loud.speakfr. 

.t 15 watt crystal- controlled transmitter. 
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Should the "Code Test" Be Abolished Below 6 Meters? 
No "Code Test" Says He! 

Editor, SHORT WAVE CRAFT: 
Just why some of the amateurs should 

make all the shouting over the "code- less" 
license proposition on 5 meters, is not quite 
clear to me. 

Some wit once remarked the following: 
"It is said in the Bible that the meek 

shall inherit the earth. No wonder, for 
in the condition it is now, no one else would 
have it." 

I think the same could be applied to the 
5 -meter band! However, with some con- 
structive experimenting by the technically - 
minded, rather than CW- stricken amateurs, 
the 5 meter band may amount to some- 
thing more than a place to burn out old 
201A's! JOHN A. KIRK, W3CRB, 

80 meter "CW" station, 
Woodlawn, Md. 

A Good Argument for "No Code" 
Exam 

Editor, SHORT WAVE CRAFT: 
To the larger percentage of "dyed -in- 

the- wool" amateurs I must seem just an- 
other bum too lazy to "pound brass," be- 
cause of the fact that I uphold the plat- 
form of the SHORT WAVE LEAGUE, particu- 
larly the abolishment of the code test for 
operators of phone transmitters below six 
meters. To my thinking, the above hot- 
headed amateurs are so conceited and self- 
ish because of the fact that they think 
they should have been given advantage of 
"no code" test below six meters at the time 
they began the game. 

If considerable sane thought is given to 
the ultra short wave "no code" question, 
any thought that enters our mind which 
opposes the change can be disregarded, be- 
cause there is n sensible answer to counter- 
act it. For instance, practically all who 
oppose the "no code" test regulation up- 
hold their belief upon the fact that the 
band would soon be "cluttered" up to such 
an extent that the signals would be indis- 
tinguishable. This would be true in re- 
gards to the other amateur bands, but when 
the 5 -meter ultra short wave band is con- 
sidered, we must remember that the signal 
cannot carry such a great distance, thus 
confining the transmitter to a small area. 

I hope that the Federal Radio Commis- 
sion will soon take some action regarding 
the "no code" test question in favor to 
the platform of the SHORT WAVE LEAGUE. 

MILTON A. FELDNER, 
1624 Spain St., 

New Orleans, La 

Learning the Code Easy! 
Editor, SHORT WAVE CRAFT: 

For the past few months I have been 
reading of the arguments of our so- called 
future "hams" in regards to abolishing the 
code examination on five meters. 

I never knew that radio had such "jelly 
fish" characters. These nit -wits want to 
get everything from radio, but not give 
anything in return. We all owe it to the 
rest of the "ham world" to be able to un- 

derstand their language. There are about 
40,000 licensed hams. All had to pass their 
code test. Are any of these fellows more 
brilliant than our complaining brothers? 
These fellows worked hard for their 
"tickets" and derive pleasure from holding 
them. What fun would they have if they 
got their tickets for nothing, which is all 
it is if nothing is required of them which 
demands a little intelligence. The written 
exam is not hard for anyone. 

As yet I am not a licensed ham, but I 
do know the code enough for a ticket, and 

vuowewsweswerteueouvrowowswowswownowesonowswessenen 

Get Your Button! 
The illustration here- 

with shows the beautiful 
design of the "Official" 
Short Wave League but- 
ton. which is available to 
everyone who becomes a 
member of the Short 
Wave League. 

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

Please note that you can order your but- 
ton AT ONCE -SHORT WAVE LEAGUE 
supplies it at cost, the price, including the 
mailing, being 35 cents. A solid gold but- 
ton is furnished for $2.00 prepaid. Address 
all communications to SHORT WAVE 
LEAGUE, 9fi -98 Park Place, New York. 

the code was not hard. Learning it killed 
the monotony of my everyday life. My YL 
(young lady) certainly is proud of my 
being able to read code. I happened to 
pass a ham's house. I gave him a CQ on 
my auto horn. A second later another CQ 
came, this one for me! A ham was fol- 
lowing in his car. Needless to say a pleas- 
ant QSO followed, no doubt fellow motorist 
thinking we were crazy. Was my YL 
pleased? Oh Boy, Oh Boy! She is now 
learning it too, so that if I ever encounter 
any YLs on the road she will know what 
I am talking about, hi, hi! 

In regards to the phone bunk. A good 
CW Xmtr is essential for phone operation. 
This holds true whether it is five or eighty 
meters. Who wants to go on the air with 
a 1920 phone transmitter in the year 1933? 
No self -respecting ham would. 

So, fellows, learn your code, and get 
some fun out of life. This is good training 
for future jobs, especially if they are dis- 
agreeable. Learning the code gives you a 
great superior feeling over your more 
dumb friends. What is more, you will have 
your neighbors guessing what is going on, 
which is darn good psychology nowadays. 
Well, 73 to all, and remember, learn the 
code! Don Meissner, 

Haledon, New Jersey. 

1 Year Probation Scheme 
Editor, SHORT WAVE CRAFT: 

For some time a great deal of space has 
been given over to the arguments for and 
against the code exam in order to obtain 
a Ham "ticket," in the League's publica- 
tion, SHORT WAVE CRAFT. At present most 
of the arguments seem to be in favor of 
the negative. 

Most of the fellows who are in favor of 
the abolition of the exam do a lot of talk- 
ing and that is about all. They do not even 
state their ideas on the subject. 

For myself, being on the affirmative side, 
I do seriously consider some radical changes 
necessary in the method of obtaining an 
operator's license, in order to keep in ac- 
cord with the times. To the man interested 
purely in phone operation the code test 
may be placed in the same class of assets 
as boxing gloves to a man with the itch. 

What the League really needs to do is 
work together and form a plan sensible 
enough for the FRC to consider. While my 
ideas on the subject are probably "not so 
hot" here they are: - 

1. No examination of any sort. (Below 
six meters.) 

2. A one year probationary period dur- 
ing which time the "Would -be -Ham" 
must prove his ability to operate a 
transmitter. 

3. Members of the League who are 
known by that body to be reliable 
(preferably licensed Hams) are ap- 
pointed under the supervision of the 
FRC to act as "traffic cops" for this 
band. Several Reps. are selected from 
each district and report to the Inspec- 
tor of that particular district. 

4. During the one year's probation if the 
"Would -be -Ham" proves capable of 
operating a transmitter skillfully and 
efficiently, and without causing inter- 
ference the local League Representa- 
tive may send him a temporary or 
permanent QRT or QRV. 

5. After one year's successful operation 
of a transmitter the "Would -be -Ham" 
is made a member of the "Gang" and 
given a six meter phone ticket. 

6. At any time after he has received his 
license, if the "Would -be -Ham" (now 
a full fledged member of the Frat), 
causes interference or commits other 
misdemeanors he may be sent a tem- 
porary QRT or QRV by the local 
League Rep., such as the Rep. may see 
fit, or his license may even be revoked 
by the District Inspector. 

As I said before this is not as good as it 
might be, but possibly it may serve as a 
starter for really worth -while ideas. 

Clifford O. Field, 
Fair Haven, N. Y. 
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SHORT WAVE STATIONS 
OF THE WORLD 

SECTION ONE 

As promised in the last issue, we are present- 
ing herewith a complete, revised and combined 
list of the short wave broadcasting, experiment- 
al and commercial radiophone stations of the 
world. This is arranged according to frequency, 
but the wavelength figures are also given for the 
benefit of readers who are more accustomed to 
working with "meters" than with "kilocycles." 
All the stations in this list, with one or two ex- 
ceptions of the time stations, use telephone trans- . mission of one kind or another and can there- 

Stations are classified as follows: 
mental transmissions. 

fore be identified by the average listener. 
The November, 1933, issue (copies mailed for 

25c) contained a very fine list of police, airport 
and television stations, which was marked "Sec- 
tion Two." This will reappear in the January 
issue with the latest corrections and additions. 
Section One (this month's list) will be published 
again in the February issue, also with last min- 
ute changes. Note: Stations marked with a star 
( *) are the most active and easily heard stations 
and transmit at fairly regular times. 

C- Commercial phone. B- Broadcast service. X- Experi- 

AroundtheClock Listening Guide 
ularly during bright daylight, listen between 13 Although short wave reception is notorious for 

its irregularity and seeming inconsistency 
(wherein lies its greatest appeal to the sporting 
listener), it is a good idea to follow a general 
schedule as far as wavelength in relation to the 
time of the day is concerned. The observance of 
a few simple rules will save the short wave fan 
a lot of otherwise wasted time. 

From daybreak to mid -afternoon, and partic- 

and 22 meters (21540 to 13000 kc.). 
To the east of the listener, from about noon to 

10:00 p. m., the 20 -35 meter will be found very 
productive. To the west of the listener this same 
band is best from about midnight until shortly 
after daybreak. After dark, results above 35 
meters are usually much better than during day- 
light. These general rules hold good whether 
you live in the United States or in China. 

27800 kc. W6XD'19820 
-X- 10.79 meters 

Mackey Radio 
PALO ALTO, CALIF. 

kc. WKN 
I -C- 15.14 meters 

A. T. & T. C. 
LAWRENCEVILLE, N. J. 

18310 kc. GAS 
-C- 16.38 meters 

General Post Office 
RUGBY, ENGLAND 

117300 kc. W9XL 
-X- 17.34 meters 

ANOKA, MINN. 

15270 kc. *W2XE 
-B- 19.65 meters 

COLUMBIA BROAD. SYS. 
Wayne, N. J. 
to a. m. -Noon 17120 kci 

meters WOO 
A. T. & T. Co. A 

OCEAN GATE, N. J. 

21540 kc. *W8XK 
-B- 13.93 meters 

WESTINGHOUSE ELECTRIC 
SAXONBURG, PA. 

7 a. m.-2 p. m.: relays KDKA 
programs 

19355 kc. FTM 
-C- 15.50 meters 

ST. ASSISE, FRANCE 

18240 kc. FRO, FRE 
-C- 16.44 meters 

ST. ASSISE, FRANCE 15243 kc. *FYA 
-B- 19.68 meters 

"RADIO COLONIAL" 
Pontoise (Paris). France 

Service de la Radiodiffusion, 
103 Rue de Grenelle, Paris 

8 -11 a. m. 

19220 kc. WKF 
-C. 15.60 meters 

A. T. & T. 
LAWRENCEVILLE, 

Co., 
. J. 

Transoceanic radiophone 

18200 kc. GAW 
RUGBY, ENGLAND 

17120 kc. WOY 
-C- 17.52 meters 

LAWRENCEVILLE, N. J. 21470 kc. GSH 
-B- 13.97 meters 

BRITISH BROAD. CORP. 
Daventry, England 

British Empire programs 

c,. 
16.63 meters 

GAB 
-G 

RUGBY, ENGLAND 
17080 kc. GBC 
-C- 17.56 meters 

RUGBY, ENGLAND 
15210 kc. `*W8XK 
-8- 19.72 meters 
WESTINGHOUSE ELECTRIC i 

MFG. CO. 
Saxonburg, Pa. 
a. 

10 Relays -K5KAm- 

19160 kc. GAP 
-c- 15.66 meters 

RUGBY, ENGLAND 
21420 kc. WKK 
-C- 14.01 meters 

A. T. i T. CO. 
LAWRENCEVILLE, N. J. 

Transoceanic phone 

17810 kc. PCV 
-C- 16.84 meters 

KOOTWIJK, HOLLAND 
6:00 -9:00 a. m. 

16270 kc. WLK 
-C- 18.44 meters 

A. T. & T. Co. 
LAWRENCEVILLE, N. J. 

18970 GAQ 
C- 15.81 meters 

RUGBY, ENGLAND 
17780 kc. W3XAL 
-B- 16.87 meters 

NATIONAL BROAD. CO. 
Bound Brook, N. J. 

12:30.6:30 p. m., exc. Sat. and 
Sun. Relays WJZ 

21130 kc. LSM 
-C- 14.15 

m 
eters 

BUENOS AIRES, 
ARGENTINA 

Commercial radiophone 

16270 kc. WOG 
-C- 18.44 meters 

LAWRENCEVILLE, N. J. 

15200 kc. *DJB 
-B- 19.73 meters 

ZEESEN, GERMANY 
7:55 a. m. -4:30 p. m. 

18830 kc. PLE 
-C- 15.93 meters 

BANDOENG, JAVA. 16233 kc. FZR 
-C- 

SAIGON 
18.48 

1N 8 
motors 

NA 
hone to Paris 

21060 kc. WKA 
-C- 14.25 meters 

LAWRENCEVILLE, N. J. 

18680 GAX 
-X- 16.06 meters 

RUGBY, ENGLAND 

17770 kc. *GSG 
-8- 16.88 meters 

British Broad. Corp. P 
DAVENTRY, ENGLAND 
British Empire programs 

15140 kc. *GSF 
-B- 19.BI meters 

BRITISH BROAD. CORP. 
Daventry, England 

British Empire programs 
15880 kc. FTK 
-c- 18.90 meters 

5T. ASSISE, FRANCE 
21020 kc. LSN 
-C- 14.27 meters 

BUENOS AIRES, 
ARGENTINA 

Commercial radiophone 

18620 kc. GAU 
-C- 16.11 meters 

General Post Office 
RUGBY, ENGLAND 

17775 kc. PHI 
-B- 16.88 meters 

HUIZEN, HOLLAND 15490 kc. J1AA 
-X- 19.36 meters 

Mornings JPAN 

15120 kc. *HVJ 
-B. 19.83 meters 

VATICAN CITY 
Rome, Italy 

Daily 5:00 to 5:15 a. m. 

20730 kc. LSY 
-C- 14.47 meters 

BUENOS AIRES 
ARGENTINA 

Commercial radiophone 

18370 kc. PMC 
-C- 16.33 meters 

BANDOENG, JAVA. 

17640 kc. Ship. 
-C- 17.00 meters 

SHIPS 
Phones to Shore 

Work on this and higher 
channels 

15330 kc. *W2XAD 
-B- 19.56 meters 

GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Relays WGY, Mon., Wed., Fri., 
3-4 p. m.; Sun., 2-4 p. m. 

í834S 
16.35 meters 

FZS 
Saigon 

INDO -CHINA 

15120 kc. J1AA 
-C- 19.83 meters 

TOKIO, JAPAN 
Irregular, early morning. 

20380 kc. GAA 
G 14.72 meters 

RUGBY, ENGLAND 
17300 kc. W8XL 
-X- 17.34 meters 

DAYTON, OHIO 
15295 kc. CP4 
-B- 19.61 meters 

LAPAZ, BOLIVIA 
10:30 -11:30 a. m. 

19900 kc. LSG 
-C- 15.87 meters 

BUENOS AIRES 
ARGENTINA 

18340 kc. WLA 
-C- 16.36 meters 

LAWRENCEVILLE, N. J. 

17300 kc. W6XAJ 
-X- 17.34 meters 

OAKLAND, CALIF. 

14590 kc. WMN 
-C- 20.56 meters 

LAWRENCEVILLE, N. J. 

(Time Given i. Eastern Standard Time, 
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14470 kc. WMF 11830 kc. *W2XE 9950 kc. GCU 9510 kc. *GSB 7150 kc. HJ4ABB 
-C- 20.73 meters 

LAWRENCEVILLE, N. J. 
-8- 25.36 meters 
COLUMBIA BROADCASTING 

SYS., Wayne, N. J. 
2:00 -4:00 p. m, Relays WABC 

-C- 30.15 meten 
RUGBY, ENGLAND 

31.55 meters 
BRITISH BROAD. CORP. 

Daventry, England 
British Empire programs 

-B- 41.6 meters 
MANIZALES, COLOMBIA 

Sat., I I p. m.- Midnight 

6976 kc. EAR110 
-B 43 meters 

MADRID, SPAIN 
Tues., Sat., 5:30 p. m. 

14525 kc. XDA 
-C- 20.65 meters 

TRANS -NEWS AGENCY 
Melico City 
2:30.3 p. m. 

9890 kc. LSN 
-C- 30.30 meters 

BUENOS AIRES 
Phone to Europe 

11810 kc. * I2RO 
-B- 25.4 meters 

Rome, Italy 
11:30 a. m. to 12:15 p. m. 

and 1:15 -6 p. m. 

9510 kc. *VK3ME 
-8- 31.55 meters 
AMALGAMATED WIRELESS, 

Ltd. 
G. P. O. Box 12721, Melbourne, 

Australia 
Wed., 5:00 -6:30 a. m., Saturday, 

5:00 -7:00 a. m. 

14530 kc. LSA 
-C- 20.65 meters 
BUENOS AIRES, ARGENTINA 

9870 kc. WON 
C 30.4 meters 

LAWRENCEVILLE, N. J. 

69C5 kc. GDS 
-C- 43.45 meters 

RUGBY, ENGLAND 11790 kc. W1XAL 
B 25.45 meters 

BOSTON, MASS. 14440 kc. GBW 
-C- 20.78 meters 

Rugby, England 

9870 kc. J1AA 
-X- 30.4 meters 

TOKIO, JAPAN 
4 -7 a. m., irregularly 

9490 kc. SR1 
-B- 31.6 meters 

POZNAN, POLAND 

6860 kc. KEL 
-C- 43.70 meters 

BOLINAS, CALIF. 
Transpacific Radiophone 

11760 kc. *DJD 
B 25.50 meters 

ZEESEN, GERMANY 
IO a. m. to 6:15 p. m. 14440 kc. 

-C- 20.78 meters 
RUGBY, ENGLAND 

9330 kc. CGA 
-C- 32.15 meters 
DRUMMONDVILLE, CANADA 

6840 kc. CFA 
-C- 43.80 meters 
DRUMMONDVILLE, CANADA 

9790 kc. GCW 
-C- 30.64 meters 

RUGBY, ENGLAND 
11750 kc. *GSD 
-B 25.53 meters 

BRITISH BROAD. CORP. 
Daventry, England 

British Empire programs 

13990 kc. GBA 
-C- 21.44 meters 

RUGBY, ENGLAND 

9280 kc. GCB 
C- 32.33 meters 

RUGBY, ENGLAND 

6795 kc. GDB 
-C- 44.15 meters 

RUGBY, ENGLAND 
9750 kc. WOF 
-C- 30.77 meters 

LAWRENCEVILLE, N. J. 13585 kc. GBB 
-C- 22.08 meters 

RUGBY, ENGLAND 

11730 kc. PHI 
-8- 2537 meters 

HUIZEN, HOLLAND 

9020 kc. GCS 
-C- 33.26 meters 

RUGBY, ENGLAND 

6753 kc. WOA 
-C- 44.40 meters 

LAWRENCEVILLE, N. J. 9675 kc TI4NRH 
-B- 31 meters 

HEREDIA, COSTA RICA, 
10 -II p. m. 

13465 kc. GBQ 
C- 22.28 meters 

RUGBY, ENGLAND 

11720 kc. *VE9JR 
-B- 25.6 meters 

WINNIPEG, CANADA 

8928 kc. TGX 
-C 33.50 meters 

GUATEMALA CITY, C. A. 

6660 kc. F8KR 
45 meters 

CONSTANTINE, ALGERIA 9640 kc. HSP2 
-B- 31.10 meters 

BROADCASTING SERVICE 
Post and Telegraph Department 

Bangkok, Siam 
9 -II a. m., daily 

13390 kc. WMA 
C- 22.40 meters 

A. T. & T. CO., 
LAWRENCEVILLE, N. J. 

11705 kc. *FYA 
-8- 25.6 meters 

"RADIO COLONIAL" 
Pontoise (Paris) 

3 -5 p. m.; 6 -II p. m. 
Daily 

8920 kc. GCX 
-X- 33.63 meters 

RUGBY, ENGLAND 

6610 kc. REN 
-B- 45.38 meters 

MOSCOW, U. S. S. R. 
5 -6 p. m., Tues., Thurs., Sat. 

13210 kc. WOO 
C- 22.71 meters 

OCEAN GATE, N. J. 

8760 kc. GCQ 
C- 34.25 meters 

RUGBY, ENGLAND 

8680 kc. GBC 
-C 34.56 meters 

RUGBY, ENGLAND 

9710 kc. GCA 
-C- 30.89 meters 

RUGBY, ENGLAND 

6425 kc. W9XL 
-X- 46.70 meters 

ANOKA, MINN. 
11695 kc. *YVQ 
-C- 25.65 meters 

MARACAY, VENEZUELA 
(Also broadcasts occasionally) 12850 kc. W2XCU 

-X 23.35 meters 
AMPERE, N. J. 9600 kc. *CT1AA 

-B- 31.25 meters 
LISBON, PORTUGAL 

Tues. and Friday, 4:30 -6:00 
p. m. 

6425 kc. *W3XL 
-B- 46.70 meters 
NATIONAL BROADCASTING 

CO. 
Bound Brook, N. J. 

11680 kc. KlO 
C- 25.68 meters 

KAHUHU, HAWAII 12850 kc. W9XL 
-X- 23.35 meters 

ANOKA, MINN., 

8650 kc. W2XCU 
-X- 34.68 meters 

AMPERE, N. J. 
11340 kc. DAN 
-C- 26.44 meters 

NORDEICH, GERMANY 

6425 kc. VE9BY 
-B- 46.7 meters 

LONDON, ONTARIO, 
CANADA 

12840 WOY 
-C- 23.36 meters 

LAWRENCEVILLE, N. J. 

9600 kc. *XETE 
-B- 31.25 meters 

MEXICO CITY, MEX. 
2:30 -5:30 p. m., 6:30 p. m: 

12 midnight 

8650 kc. W8XAG 
-X- 34.68 meters 

DAYTON, OHIO 
11181 kc. *CT3AQ 
-B- 26.83 meters 

FUNCHAL, MADEIRA 
Tues., Thurs., 5:00 -6:30 p. m. 
Sunday, 10:30 a. m. -1:00 p. m. 

12840 WOO 
-C- 23.36 meters 

OCEAN GATE, N. J. 

8560 kc. WOO 
-C- 35.05 meters 

OCEAN GATE, N. J. 

6382 kc. HC1DR 
-B- 47.00 meters 

QUITO, ECUADOR 
8-10 p. m. 9590 kc. *VK2ME 

-B- 31.28 meters 
AMALGAMATED WIRELESS, 

Ltd., Sydney, Australia 
Sunday, 1.3 a. m., 5 -9 a. m., 

9 -II a. m. 

12820 kc. *CNR 
-B, C- 23.38 meters 

DIRECTOR GENERAL 
Telegraph and Telephone 
Stations, Rabat, Morocco 

7:30 a. m., Sunday 

8450 kc. PRAG 
-C- 35.50 meters 

PORTO ALEGRE, BRAZIL 
8:30 -9:00 a. m. 

10770 kc. GBP 
C- 27.85 meters 

RUGBY, ENGLAND 

6335 kc. VE9AP 
-B- 47.35 meters 
DRUMMONDVILLE, CANADA 

10675 WNB 
-C- 28.1 meters 

LAWRENCEVILLE, N. J. 

9590 kc. *W3XAU 
-B- 31.28 meters 

BYBERRY, PA. 
relays WCAU 

8036 kc. CNR 
B- 37.33 meters 

RABAT, MOROCCO 
Sunday, 3 -4 p. m. 

6270 kc. H KC 
-B- 47.81 meters 

BOGOTA, COLOMBIA 
8:30 -11:30 p. m. 

12780 kc. GBC 
-C- 23.47 meters 

RUGBY, ENGLAND 10550 kc. WOK 
-C- 28.44 meters 

A. T. á T. CO., 
LAWRENCEVILLE, N. J. 

12290 kc. GBU 
-C- 24.41 meters 

RUGBY, ENGLAND 

9585 kc. *GSC 
-8- 31.29 meters 

BRITISH BROAD. CORP. 
Daventry, England 

British Empire programs 

7920 kc. G C P 
-C- 37.88 meters 

RUGBY, ENGLAND 

6243 kc. HKD 
-B- 48.05 meters 
BARRANQUILLA, COLOMBIA 

12260 kc. FTN 
-C 24.47 meters 
ST. ASSISE (PARISJ? FRANCE 

10530 kc. GBX 
-X- 28.49 meters 

RUGBY, ENGLAND 

7880 kc. J1AA 
-C 38.07 meters 

TOKIO, JAPAN 

6250 kc. *CN8MC 
-8- 48 meters 

CASABLANCA, MOROCCO 
Monday, 3:00.4:00 p. m. 

Tuesday, 7:00, 8:00 a. m. and 
3:00 -4:00 p. m. 

9580 kc. *HBL 
B 31.32 meters 

League of Nations 
GENEVA, SWITZERLAND 

5:30 -6:15 p. m., Saturdays 

12150 kc. GBS 
-C- 24.69 meters 

RUGBY, ENGLAND 

10520 kc. VLK 
-C 29.51 meters 

SYDNEY, AUSTRALIA 

7830 kc. PDV 
-C 38.30 meters 

KOOTWIJK, HOLLAND 
After 9 a. m. 6167 kc. XIF 

-X- 48.65 meters 
MEXICO CITY, MEXICO 

11950 kc. KKQ 
-X- 25.10 meters 

BOLINAS, CALIF. 
9570 kc. *W1XAZ 
-B- 31.35 meters 
WESTINGHOUSE ELECTRIC á 

MFG. CO. 
Springfield, Mass. 

6 a. m.- midnight, daily 

10410 kc. PDK 
-C- 28.80 meters 

KOOTWIJK, HOLLAND 
7:30 -9:40 a. m. 

7799 kc. *HBP 
-B 30.47 meters 

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

11880 kc. *FYA 
-B- 25.25 meters 

"RADIO COLONIAL" 
Pontoise, Paris 

11:15 a. m.-1:15 p. m. 

6147 kc. *VE9CL 
B 48.8 meters 

WINNIPEG, CANADA 
7:00 -9:30 p. m. 10410 kc. KES 

-X- 28.80 meters 
BOLINAS, CALIF. 9560 kc. *DJA 

-B 31.38 meters 
REICHS POSTZENTRALA MT 
II -15 Schoenberge Strasse 

(Berlin) 
4:30-9:15 p. m., Germany 

7770 kc. PCK 
-C- 38.60 meters 

KOOTWIJK, HOLLAND 
9 a. m. to 7 p. m. 

6140 kc. *W8XK 
-B- 48.86 meters 
WESTINGHOUSE ELECTRIC á 

MFG. CO. 
Saxonburg, Pa. 

Relays KDKA programs, 
4:30 p. m.- mid ñght 

11870 kc. *W8XK 
-B- 25.26 meters 

WESTINGHOUSE ELECTRIC 
East Pittsburgh, Pa. 

4:30 -10:00 p. m. 
Relays KDKA programs 

10350 kc. LSX 
X- 28.98 meters 
BUENOS AIRES, ARGENTINA 7480 kc. GDW 

-C- 40.11 meters 
RUGBY, ENGLAND 10000 kc. * EA Q 

-B- 30 meters 
TRANSRADIO ESPANOLA 
Alcala 43- Madrid, Spain 

(P. O. Box 951) 
5:30-7:00 p. m. daily 

9530 kc. *W2XAF 
-B- 31.48 meters 

GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Relays WGY programs 
6:45 p. m. -I a. m. 

11865 kc. *GSE 
-B- 25.28 meters 

British Broad. Corp. 
DAVENTRY, ENGLAND 

British Empire programs 

7444 kc. HBQ 
-B- 40.3 meters 

LEAGUE OF NATIONS, 
GENEVA, SWITZERLAND 

6125 kc. VE9HX 
-B- 48.98 meters 

HALIFAX, NOVA SCOTIA 
5.10 p. m. 
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6122 kc. ZTJ 
-B- 49 meters 

JOHANNESBURG, SOUTH 
AFRICA 

11:45 pp m. -12:30 a. m., es. 
Sat.; 4-7 a. m., 9 a. m. -3:30 
p. m., ex. Sun; 9 a. m. -4:45 
p. m., Sat, only; 8.10.30 a. m., 

12:30.3 p. m., Sun. 

6120 kc. *W2XE 
-B- 49.02 meters 
COLUMBIA BROADCASTING 

SYS. 
Wayne, N. J., 6:00.11:00 p. m. 

6120 kc. *YV1BC 
-8- 49.02 meters 

CARACAS, VENEZUELA 
10:30 a. m.-1 p. m.; 5:15- 

10:00 p. m., nightly 

6110 kc. VE9CG 
-B- 49.10 meters 
CALGARY, ALTA., CANADA 

6110 kc. VUC 
-B- 49.1 meters 

CALCUTTA, INDIA 
9:30 a. m.-I2 noon, except 

Fri. and Sat. 

6100 kc. *W3XAL 
-8- 49.15 meters 
NATIONAL BROADCASTING 

CO. 
Bound Brook, N. J. 

Relays WJZ programs 
Saturday, 3:30 p. m.-I2 

midnight 

6100 kc. *W9XF 
-B- 49.18 meters 

DOWNERS GROVE, ILL 
Relays WENR, Chicago 

C0 0 kc VE9BJ 

6085 kc. CP5 
-B- 49.3 meters 

LAPAZ, BOLIVIA 
6 -6:30 p. m., 9 -10:30 p. m. 

6040 kc. W1XAL 5857 kc. XDA 4795 kc. VE9BY 
-B- 49.67 meters 51.22 meters -X- 62.56 meters 

BOSTON, MASS. MEXICO CITY, MEXICO LONDON, ONTARIO, 
CANADA 

6080 kc. *W9XAA 6030 kc. VE9CA 
49.75 meters 

-B- 49.31 meters CALGARY, ALTA., CANADA 
CHICAGO FEDERATION OF 

LABOR 
Chicago, Ill. 
Relays WCFL 

6075 kc. *OXY 
-B- 49.4 meters 
SKAMLEBOAEK, DENMARK 

Irregular, from I p. m. 

6072 kc. UOR2 
X- 49.41 meters 

VIENNA, AUSTRIA 
Tues. and Thurs., 8:30 a. 

4 p. m. 

6069 kc. VE9CS 
-B- 49.43 meters 

6023 kc. XEW 
-C- 49.8 meters 

MEXICO CITY, MEXICO 

6020 kc. DJC 
-B- 49.83 meters 

ZEESEN, GERMANY 
7:00 -9:15 p. m. 

6005 kc. VE9DR 
-B- 49.96 meters 
CANADIAN MARCONI CO. 

Drummondville, Quebec 

5835 kc. HJ1ABB 
-B- 51.40 meters 
BARRANQUILLA, COLOMBIA 

Daily, 8.10 p. m.; Thurs., 
8-10:30 p. m. 

4752 kc. WOO 
-C- 63.10 meters 

OCEAN GATE, N. J. 

4753 kc. WO Y 
5710 kc. VE9CL -C- 611 meters 

B- 52.50 meters LAWRENCEVILLE, N. J. 

4700 kc. W1XAB 
-X- 63.79 meters 5690 kc. FI QA PORTLAND, ME. 

B- SO .I meters 

WINNIPEG, CANADA 

ADMINISTRATION DES P. T. T. 
Tananarive Madagascar 

Tues., Wed., Thurs., Fri., 9:30- 
11:30 a. m. Sat. and Sun., 

I.3 p. m. 

7 a. m: II p. m., daily, exc. 
Sun.; 11 a. m.-10 p. m., Sun. 5550 C. 

X 

VANCOUVER B. C., CANADA 005 kc. VE9CU Fri., 12:30.1:4 a. m. Sun., 12 -8- CALGARY, CANADA 
noon -I2 midnight Irregular 

6060 kc. *W8XAL 
-B- 49.50 meters 

CROSLEY RADIO CORP. 
Cincinnati, O. 
Relays WLW 

6060 kc. VQ7LO 
-B 49.50 meters 
IMPERIAL AND INTERNA- 
TIONAL COMMUNICATIONS, 

Ltd. 
Nairobi, Kenya, Africa 

II a. m. -2 p. m. 

-B- 49.26 meters 6060 kc. *W3XAU SAINT JOHN, N. B., CAN. B- 49.50 meters Around 7 or 8 p. m. 
BYBERRY, PA. 

6090 kc. *VE9GW Relays WCAU, Philadelphia 
-B- 49.22 meters 
BOWMANVILLE, ONTARIO, 6050 kc. *GSA 

CANADA -8- 49.58 meters 
Mon., Tues., 7-11 a. m., Thum., BRITISH BROAD. CORP. 
Fri., 3-7 p. m.; Sat., 3.11 p. m.; Daventry, England 

Sun., II a. m. -8 p. m. I British Empire programs 

6000 kc. EAJ25 
-8- 50 meters 

BARCELONA RADIO CLUB, 
BARCELONA, SPAIN 
3-4 p. m., Saturday 

6000 kc. *RW59 
B 50 meters 

RADIO MOSCOW, U. S. S. R. 
2:00-5:00 p. m. daily 

5970 kc. *HVJ 
-B- 50.26 meters 

VATICAN CITY (ROME) 
2-2:15 p. m., daily. Sun., 5-5:30 

5900 kc. HJ4ABE 
-8- 50.80 meters 

MEDELLIN, COLOMBIA 
4795 kc. W3XZ 

W8XJ 
54.02 meters 

COLUMBUS, OHIO 

5170 kc. PM Y 
C- 58.00 meters 

BANDOENG, JAVA 

5714 kc. HCK 
-B- 52.5 meters 

QUITO, ECUADOR, S. A. 

4273 kc. *RW15 
-B- 70.20 meters 
FAR EAST RADIO STATION 

Khabarovsk, Siberia 
Deily, 3-9 a. m. 

4272 kc. WOO 
-C- 70.22 meters 

OCEAN GATE, N. J. 

4273 kc. WO Y 
-C- 70.22 meters 

LAWRENCEVILLE, N. J. 

3560 kc. OZ7RL 
-C- 84.24 meters 

COPENHAGEN, DENMARK 

5145 kc. OK1MPT 3256 kc. W9XL 
X- 58.31 meters -X- 92.50 meters 
PRAGUE, CZECHOSLOVAKIA CHICAGO, ILL. 

4975 kc. GBC 
-C- 60.30 meters 

RUGBY, ENGLAND 

4795 kc. W9XAM 
-X- 62.56 meters 

ELGIN, ILL. 
(Time signals.) 

Mon., 7 -II p. m.; Tues., 
Thurs., Sat., 6:15.8:00 p. m.; -X- 
Wed, and Fri., 7:30 -10:30 p. m. 

I WASHINGTON, D. C. 

3076 kc. W9XL 
-X- 97.53 meters 

CHICAGO, ILL. 

2342 kc. W7XAW 
-X- 128.09 meters 

FISHER'S BLEND INC., 
Fourth Ave. and University St. 

Seattle, Washington 

1560 kc. W1XAU 
62.56 meters -X- 199.35 meters 

BOSTON, MASS. 

A Word of Explanation About S. W. Schedules 
This list is compiled from many sources, all of which are not in agreement. In fact, conflicting data 

are received sometimes from the stations themselves. We are constantly writing to stations all over the 
world and reading reports from hundreds of correspondents. We invite individual listeners to inform us 
of any stations not listed herewith, or operating on frequencies or hours different from those indicated. All 
times given are Eastern Standard. 

Listeners living in zones operating on daylight saving time must make their own corrections. 
Special note: please do not ask us to identify unknown stations from snatches of voice or music. This is 

utterly impossible. Make a notation of the dial setting and try for the station again until you get an under- 
standable announcement. This list will appear again with last minute corrections, in the December issue. 

When To Listen In 
By M. HARVEY GERNSBACK 

W2XE at Wayne, N. J., now operates 
as follows daily: 11 a.m.-1 p.m. on 

15270 kc., 3 -5 p.m. on 11830 kc., 6 -11 p.m. 
on 6120 kc. They relay the programs of 
WABC of the C.B.S. in New York. 

s * 

W3XAL at Bound Brook, N.J., now oper- 
ates on 17780 kc. daily except Saturday 
from 2 -8 p.m. and on Saturday on 6100 kc. 
from 4 p.m. -1 a.m. (Sunday). 

W3XL also at Bound Brook has no regu- 
lar schedule but operates irregularly on 
6425 kc. on Friday from 4 p.m.-1 a.m. 
(Saturday). All 3 relay WJZ of the 
N.B.C. in N.Y.City. 

During November VK2ME, at Sydney, 
Australia, will operate each Sunday on 
9590 kc. as follows: 1 -3 a.m., 4:30 -8:30 
a.m., 9 -11 a.m. During December from 
1 -3 a.m., 5 -9 a.m. and 9 -11 a.m. 

OXY at Skamlehak. Denmark, relays the 
Copenhagen station daily on 607'5 kc. from 
1 p.m. till anywhere from 5 -8 p.m., depend- 
ing on the closing hour of the Copen- 
hagen station. OXY has a power of 500 
watts. 

* 

YV3BC at Caracas, Venezuela, now oper- 
ates as follows: daily on 6134 kc. from 
10:30 a.m. -1:30 p.m. and 4:30 -9:30 p.m. 
On Sundays 8:30 a.m. -noon, 3 -6 p.m. and 
7:30 -9:30 p.m. They also operate on 9510 
kc. daily from 9:30 -10 p.m. and on Sun- 
days from 9:30 -10:30 p.m. 

HITA, "La Voz del Yaque," at Santiago 
de Los Cabelleros, Dominican Republic, 
C. A. operates on 6272 kc. daily from 8- 
8:30 a.m., 12:30 -1:30 p.m. and 8 -9 p.m., 
with 7!s watts power. 

From Europe there come reports of a 
new Russian broadcasting station at Mos- 
cow, operating in the vicinity of 25 met. 
(meters). The call of the station is RFN. 
It operates on 12020 kc. or 24.96 met. Ac- 
cording to the Berne Frequency list of 
stations it is a commercial telephone sta- 
tion engaged in telephone service. How- 
ever it apparently is being used for broad- 
casting service. It relays one of the large 
Moscow stations. Its exact schedule (if 
any) is unknown but it seems to be on the 
air around 4 -6 p.m. Reports of reception 
will be welcome together with further in- 
formation. 

s 
From Wm. S. Vincent, a seaman of Suf- 

folk, Va., comes the information that VUC 
at Calcutta, India, broadcasts in English 
on about 48 met. (actually 6109 kc.) as 

(Continued on page 492) 
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SHORT WAVE QUESTION BOX 
IMPROVING THE "DOERLE" 

John J. Riley, Philadelphia, Pa. 
(Q) Will you please give me your opin- 

ion as to whether or not it is advisable 
to add another stage of audio amplification 
to the "3 -tube Doerle Electrified ?" (De- 
scribed in the August issue.) 

(A) Very good results can be had by 
adding another stage of audio to the 3 -Tube 
Doerle. This should give very fine speaker 
volume. 

(Q) Can the two tuning condensers be 
ganged? 

(A) There is no reason why the two 
condensers cannot be ganged. If they were 
it would be necessary to use a small tun- 
ing condenser as a trimmer in parallel with 
the tuning condenser of the R. F. stage, 
for best results. 

ADDING R.F. STAGE 
W. F. Bertram, San Francisco, Calif. 
(Q) I have been an ardent reader of 

your magazine for the past three years, 
and find it very interesting. I wish to 
avail myself of the opportunity of taking 
advantage of your offer in the Short Wave 
Question Box, by asking the following ques- 
tion: I have constructed a two -tube Doerle 
from your magazine, and wish to add a 
stage of R.F. or T.R.F., whichever is pre- 
ferable, also a stage of audio, which will 
give loud- speaker results on this set. I 
would also like your recommendations con- 
cerning a short -wave set which is adapt- 
able to short -wave broadcast only. 

(A) We are very pleased to learn that 
you are constructing the 2 -tube "Doerle" 
receiver. We suggest that you consult the 
August, 1933, issue of SHORT WAVE CRAFT 
in which you will find the 3 -tube Doerle 
receiver using a stage of tuned R.F. ahead 
of the detector. The same method em- 
ployed in the 3 -tube set can be used in 
adding a stage of T.R.F. to your present 
receiver. For very high audio output we 
suggest that you add a 2A5 pentode, making 
four tubes in all. The pentode, of course, 
will have to be coupled to the speaker 
through a suitable output transformer. 

ADDING "AUDIO" STAGE 
Edward McGrath, Bronx, N. Y. 
IQ) I have built the A. C. Doerle in the 

July -issue of SHORT WAVE CRAFT and could 
not praise it enough. It sure is some 
"sweet" little set. I have pulled in London, 
Germany, and others, and have not gone 
hunting yet. I would like to add another 
stage of audio using a 47, and use an 
R.C.A. magnetic speaker. 

(A) We were very pleased to hear that 
you have had such very fine results with 

Diagram of a 47 audio amplifier to be 
added to the Doerle A.C. receiver. 

Because of the amount of work involved in 
the drawing of diagrams and the compilation 

of data, we are forced to charge 25c each for 
letters that are answered directly through the 
mail. This fee includes only hand -drawn 
schematic drawings. We cannot furnish "pic- 
ture-layouts" or "full- sized" working drawings. 
Letters not accompanied by 25c will be an- 
swered in turn on this page. The 25c remit- 
tance may be made in the form of stamps or 
coin. 

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. Hun- 
dreds of letters remain unanswered because of 

incomplete or illegible addresses. 

the 2 -Tube Doerle Receiver. Your idea of 
adding a pentode to the present line -up 
should work out very nicely and very good 
results can be expected. Your R.C.A. 
speaker will work O.K. with the 47 output 
tube providing you have some sort of 
coupling unit. We would suggest that you 
use an output choke and condenser ar- 
rangement. The diagram is shown else- 
where on this page. 

DUNSMORE CIRCUIT 
J. Lemeister, Harvey, N. Dak. 
(Q) I would like to have information 

regarding the construction of the coils used 
in the "Dunsmore Consuello Falcon," de- 
scribed on page 215 of the August issue of 
SHORT WAVE CRAFT. 

(A) Regarding the Dunsmore Consuello 
Falcon receiver, the main point that is 
brought out in this set is the form of the 
hook -up or connections. The regular coil 
and condenser data given for other sets 
may be used with it, without in any way 
detracting from the efficiency and results 
which Mr. Dunsmore obtained. 

I'USH -PULL TRANSMITTER 
R. Gargatagli, Casalmaggiore, Cremona, 

Italy. 
(Q) Please publish circuits of push -pull, 

or other transmitters using the two -wire 
feeder system. 

(A) We suggest that you consult the 
September and following issues of SHORT 
WAVE CRAFT magazine for transmitting 
circuits and information. We are running 
a series of articles on transmitters for the 
beginner and we feel sure that you will 
find all the information you need con- 
tained in these various articles. For 
names, calls and addresses of various 
amateur stations we suggest that you con- 
sult the Radio Amateur Call Book Maga- 
zine; address and publisher's name fur- 
nished upon receipt of stamped and ad- 
dressed envelope. 

"STEAM NOISE" AND CAUSE 
S. Saniuk, Danbury, Conn. 
(Q) I have just built a 3 -tube set and 

when I turn up the regeneration control 
it delivers a very loud noise similar to es- 
caping steam. At this point the volume is 
pretty good but the noise makes it un- 
pleasant to listen to any station. 

(A) From what you state we believe 
you have too great a number of tickler 
turns and you are getting a super- regen- 
erative effect in your receiver, which may 
account for the very loud noise which you 
refer to as "sounding like steam escaping." 
We suggest that you remove tickler turns 
until the detector tube just oscillates. This 
should eliminate the trouble you have had. 

MODULATED OSCILLATORS 
Sam Oxman, Bronx, New York. 
(Q) I would like to have a hook -up for a 

247 pentode used to modulate a Hartley 
oscillator employing a 245 tube. 

(A) Modulated oscillators are no longer 
permitted by the Federal Radio Commis- 
sion. We suggest that you discard your 
idea and consult recent issues of SHORT 
WAVE CRAFT magazine in which were de- 
scribed different types of short -wave trans- 
mitters which will come within the govern- 
ment regulations. 

VOLTAGES FOR DOERLE 
RECEIVERS 

J. Feintuch, Brooklyn, N. Y. 
(Q) I have a "B" eliminator adjusted for 

use with the Atwater -Kent 20 Broadcast 
receiver. I wish to use this eliminator with 
the 3 -tube Doerle battery set. I need 135, 
90, 67, and 45 volts. Can you give me the 
arrangement for getting these voltages? 

(A) The voltages used on the Atwater 
Kent No. 20 are 45, 67, 90, and 135. Your 
eliminator being adjusted to these voltages 
should prove to be very satisfactory when 
used in conjunction with the Doerle re- 
ceiver. 

MR. LACEY'S TRANSMITTER 
W. E. Bremer, Jr., Houston, Texas. 
(Q) What is the value of the tank con- 

densers used in the article by Robert Lacey, 
"A 30 Watt Transmitter Made From a Re- 
ceiver," which appeared in the August 1932 
issue of SHORT WAVE CRAFT? 

(A) The capacity of the plate tuning 
condenser used in Mr. Lacey's 30 watt 
transmitter is .0005 mf. 

160 METER TRANSMITTER COIL 
Gerald Brown, Jersey City, N. J. 
(Q I Please give me the coil dimensions 

for the 160 meter amateur band on the 
"Flea Power Transmitter" described in 
March 1933 issue of SHORT WAVE CRAFT. 

(A) The size of the coil for the 160 
meter band for the "Flea Power Transmit- 
ter" described in the March issue of SHORT 
WAVE CRAFT is 25 turns of No. 14 enameled 
wire, wound on a 2% inch bakelite tube 
with turns spaced the diameter of the wire. 
It will be necessary to tune this coil with 
a .0005 mf. condenser. 

RECEIVER POWER SUPPLY 
Seymour Greenburg, Bronx, N. Y. 
(Q) Will you please publish a diagram 

of a power -pack using a 280 or similar tube 
which would deliver power to any receiving 
set with two or more tubes? 

(A) The power -supply unit shown in dia- 
gram on this page can be used to operate 
almost any type short -wave receiver requir- 
ing the voltages specified. 

PT 0n.' 30H., 20,0000í1.S 

Al 

,2.5V. 

iA 

ALB ADJUSTABLE 
SLIDERS TO REGULATE 

VOLTAGE REQUIRED. 

Power supply using 280 rectifier tube, to 
be used with S -W receiver. 
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Daventry, England SW 
Hub of the Empire 

(Continued from page 457) 

wave station is every whit as perfect in 
design as those other models of symmetry, 
the B.B.C. regional stations. 

The vistor's glance at once picks out 
the trim little transmitter building form- 
ing the hub of the Empire broadcasting 
service, from which there radiates the 
network of feeder lines leading to the 
scattered "arrays," five in number, which 
cover the whole Empire. 

A tour of the station naturally begins 
at the transmitter building. This consists 
of three distinct portions; a central block 
containing the transmitting hall, control 
rooms and offices, and two wings, one of 
which houses the motor -generators, 
switchboards and sub -station equipment, 
and the other the valve water -cooling 
plant, boiler room and stores. 

In the Transmitter Hall 
The two transmitters face each other 

from opposite sides of the main hall, as 
seen in the inset picture. Along the south 
end of the hall is the power switchboard. 
The two control desks in the centre com- 
plete the visible equipment and the whole 
bears a striking resemblance to a minis 
ture regional station. An extraordinary 
spick and span effect is given by the dura- 
luminum cubicles, of which there are four 
for each transmitter. The front panels 
are of polished black slate screened at the 
back from the transmitter components, by 
duraluminum sheets. 

To ensure the highest possible degree 
of frequency stability, each master oscil- 
lator tube is controlled by a quartz crys- 
tal, separate crystals being employed for 
each wavelength used. It is impracticable 
to grind crystals to such a size that they 
will oscillate at the very high frequencies 
employed by the transmitter, and for this 
reason the crystals used have a much 
lower natural frequency; the required fre- 
quency is obtained by means of a series 
of frequency -doubling stages. 

The Empire station uses the well -tried 
system of modulation at low power. The 
output of the first transmitter unit is 
therefore a completely modulated carrier 
wave, suitable for transmission, but of 
insufficient power. Stage by stage the 
power is amplified on the push -pull prin- 
ciple, the first amplifier employing two 2 
k.w. tubes, the second two 10 k.w. tubes, 
and the final amplifier four 15 k.w. tubes. 
All these tubes are water -cooled. The 
output of the last stage is taken to a 
special aerial charging panel mounted 
above each transmitter which carries the 
terminals of the various aerial feeder 
lines. 

The modulation of the two transmitters 
is adjusted to peak at 90 per cent., which 
the B.B.C. engineers consider as providing 
the maximum practicable efficiency con- 
sistent with a satisfactory linearity of 
response. 

Power is supplied to the station from 
the power station at Northampton, twelve 
males away. There is a sub -station on the 
Daventry site, fed from an 11,000 volt 50 
cycle three -phase power line, and this is 
connected to the station mains by a 300 
K.V.A. transformer. 

Apart from the high tension D.C. supply 
to the first and the main power amplifier, 
which comes from a six -phase rectifier 
with a D.C. output of 10,000 volts 6 am- 
peres, all the power supplies for the 
transmitters are provided by the motor - 
generators in the transmitting building. 
There are twelve of these machines, which 
are divided into three groups, two of 
which are used at one time, the third 
acting as standby plant. 

WHAT A SET!! 
Short Wave Fans surely know a good thing when they 

see it! We've been actually swamped with 
orders for the sensational 

12,500 Mile Two Tube Receivers 
Clnhs are ordering ten and twenty at a time -Many of our customer. 

selling them as fast as they can 
customer. 

e them (An excellent way to make 
your hobby pay, too!i- Schools are placing quantity orders-And Short 
Wave nthu.iaxt., everywhere are buying then, so fast that even we are 
amazed! 

The reason? RESULTS and VALUE!! 
Results that make the novice tingle with delight and which thrill even 
the hard -foiled "old-tinier"! Results that make the editors of leading 
magazines and newspapers write articles glowing with praise! Results 

that in unbiased. conmatitive tests put 4..hame all other one and two tuts. "wonder" 
and ' vel" .hurt w Results that seen almost unbelievable,even to 
experience,( short wave engineers! 
But, you don't have to take our word for this! We have actual proof.! Hundreds of 

unsolicited letters from delighted purchasers contain glowing retorts of verified reception of English. French. African, 
Asian. South American, Australian, and many other stations ter all kinds of conditions and in almost unbelievable 
location.! , if foreign stations received r.aul,r4,, day after day, with tend speaker velum.! Not one rent was paid for 
these tea tin,oni,tIs, the wr itern only m s es I slug sheer teat dude and pride in the mo-se.sion 0/such a remarkable receiver. 

VALUE? Such as you have never teen before! 
"How are you able to sell these neat, professional appearing receivers for only 54.75! ", we are constantly asked. We 

,aBy making only a small margin of pr ofit and letting the sensational VALUE and astounding RESULTS boost 
les into tremendous quantities!'. 

But, wait! Don't let the how price food you! It does not mean that we have sacrificed quality! On the contrary. the 
kits are composed of the finest natriele a ilable- RAItIMAR LUND Condensers- Polymet-- CRI--Aaen- Bradley 
-etc. All 111 insulation is of genuine Bakelite. The four roils 5 to 200 meters) are and on polished Bakelite 
forms. All losses are sized! KK vernier dials make tuning easy and sure. The heavy crystal finished metal 
chassis hx all holes ,frilled ran,( this. together with the clear, plain in.troct'nn sheets nn.1 dismams makes construction 
a simple matter, even for the most inegperieaced! TI E IDEAL BEGINNER'S SET! 

Better order yours NOW, before we are forted to higher prices! 

BATTERY MODEL 
Usas two 2311 tune.. Batteries remained are two dry 
cells (or a 2 -volt storage ceib and two 45 volt B 
Batteries. If you have a 6-volt stir- .75 age battery you may use 201 -Ab. 

COMPLETE KIT 

The FULTONE II 
SCREEN GRID 

POWER PENTODE 
A tit I r f 11 

well known 12,:00 Mile 
Two Tutor which uses 
32 screen grid detecto nd 

33 power pentode output 
tulo. (Dn. cell otorat inn.) 
This nd,inati m, results in 
even sensitivity and 
volume' An excellent and 

, 

volume! 
proven Short Wave x . 

Receiver. 
Complete Kit, minding 
coils (15 to 200 

vy, attractive a ,`,,J 
chassis and cabinet with hinged cover, and i6.25 clear instruction. 

Set of Matched Tubes 51.50 

ACCESSORIES 
TUBES -230, 04r. 201A, 30c. 227, 35c. 56, 50e. 

B 40e. 32, adr. 33, , 

Lightweight Headphones-2000 tMN1 ohms 81.05 
40x1) ohm. 51.45 Supersensitive $1.90 2)y volt Filament Transformers ,95 
Stueriel AC Power l'nek for At' Model. Complete kit 4.85 
Extra cone to cover 200 to 625 meters 100 Neat metal cabinet with hinged lid for the above 

receiver, 1.00 
Add 81.25 if yuu with the above kits axnembled, wired, 

and laboratory toted. 

HAMMARLUND ('OMET "PRO" at Wholesale prices. ROYAI. Transposed Antenna Kit $3.23 BRUNSWICK Two Tula Short Wave Tuners. A few left at only $4.95 
(See October S. W. C.) 

ORDER NOW!! 
Deposit required. Postage extre. 

AC MODEL 
Uses two of the new type :6 or 27 t 

obtained from the AC Power Past. 
any GOOD tack(, or it may tat ru , 

op 236 volt filament transformer d two 45 volt batteries. 
transformer 

COMPLETE KIT 

$4.95 

STOP PRESS!! 
-NEWS BULLETIN - 
ROYAL Announces the 
Royal PR.t5 

with 
TRANS -X COUPLING 
Wide Band Spread 
Electron Coupling 
Tri- Sensitivity 
High Signal /Noise Ratio 

A really NEW and DIFFER- 
ENT receiver in the medium 

priced class 
SEND FOR DETAILS 

The FULTONE TS50 
Crystal Controlled Amateur 

TRANSMITTER 
Get "on the sir" with this simple beginners outfit and 
converse with the hams you hear. Complete kits of high 
grade parts include Cardwell condenser., heavy p`p-er 
tubing, stand -off insulators, etc. Clear in- L.W str uctions make e.s. ally and operation vo 

y 
Send two stamps for our 

BIG RADIO CATALOG 
s f S... rt Wave Receiving and Transmitting Apparatus. 

1-IARRISON RADIO CO. Dept C-25rilw York City 
142 Liberty Street * *THE HOME OF FOUR STAR SERVICE ** 

4 PEL 
To SHORT 

S 
WAVE 

CIA 
CRAFT READERS 

For a limited time only, and as long as they last, we will send you six back num- bers of SHORT WAVE CRAFT assorted, your choice, for 85c. 
The usual price for six copies would be $1.50 and most publishers charge a higher price for back numbers over one year old. 
We can supply all copies except the following: June -July, Aug.-Sept, 1930; Dec. Jan Feb. -Mar., April, May, June, July, Oct., 1932. If you do not specify copies we will use our own judgment in sending assorted numbers to fill your order. Note we cannot ex- 

change the copies for ones that have been sent to r 
you. 

Practically every copy of SHORT WAVE CRAFT 
contains important information that you should 
have. Here is a chance to get those copies. 

As we have only a small supply of back numbers 
on hand. this offer will be withdrawn as soon as 
they have been sold. 

We accept U. S. stamps. U. S. coin or money 
order. Rush your order today. 
SHORT WAVE CRAFT, 96 Park Place, New York, N. Y. 

Short Wave Craft 12 -33 
96 Park Plane, 
New York. N. Y. 
Gentlemen: I enclose herewith 85e for 
which you are to send me all bark number 
copies of SHORT WAVE CRAFT as fol - 
I.rwe 

Name- 
Address _._....._.__..._..._._....._ 
City State. 

www.americanradiohistory.com

www.americanradiohistory.com


SURPLUS RADIO 
PRODUCTS 

ORDER DIRECT FROM THIS AO'ERTISE 
MENT -WE DO NOT ISSUE ANY CATALOG 

WE HAVE ON HAND 

251 Westinghouse Power 
Generators 

The special generator illuarat I i of the self exeited in- 
ductor type. The rotor serves two entirely distinct pur- 
pities: 1. It carries the Inductors for the A.C. generator, 
which has stationary field and armature roils. 2. It 
carries the D.C. armature, which corresponds to the ei- 
riter in other machines. 

SHORT WAVE CRAFT for DECEMBER, 1933 

Efficient Coil Switch in Midwest -16 
(Continued front pane 462) 

Reg. Price Was $75 

There are two pairs 
of stator poles -two 
Korth and two South. 
Around these four 
poles are wound Ille 
four field coils which. 
when energized. Iroduee poles of alternate polarity. Each 
of these poh is provided with four slots into which are 
fitted the A.P. windings. The rotor is a 12 -tooth In- 
du, tar that carries the D.C. armature mils which supply 
the D.C. exciter current required by the alternator: a 
buill -iii tounnutator takes on the generated D.C. Three 
leads extend through the casing to Perot it a Ito V. flash- 
light lyre battery to be .switched into circuit for starting. 
and to control the A.C. output of the generator. notated 
at It: normal .freed of 4.5011 e.o.m.. the output is 200 W.. 
at iii to 125 V. ton open circuitl. 900 cycles. 

Manufactured by Westinghouse for the U. R. Signal 
Corp:. the sturdy construct Ion of tills Instrument Tefom- 
Mends it to the technician. The rotor turns in hall bear - 
in_a Shaft length (driving emit, 2 in -.: diameter. 'J I'; 
in.: the end is Ihrealed for a distance of % -In. At the 
end ottimo ile from the drive the shaft extends % -in. Case 
dimen,ions. exclusive of the shaft. 414c8% in. In diameter. 
Cuar:mteed new I perfect. Worth $75.110. but while 
tier last. only 94.95. Plus shinning charges. Shipping 
weight 13 lbs. Send cheek or money order. 

Sale of 285 
King -Silvertone 

POWER PACKS 
A replacement unit for the popu- 

lar King and Silvertone sets. t'on- 
siscs of Power Transformer and 
Choke for Silvertone 1928 and 1929 
Models. and for King Models H and 
1. Measure 1114 x 5 231'. 

lbs. Supplies 4-226. 1 -227. 
2 -71A and 1 -280. Specifications: 
114 V. at 4% a1 ps.; 2% V. at 1sh 
amps.' 5 V. at 14 amp.: 5 V. at 
amps.: 606 V. C.T. at sh 

PRICE 
as long as 
supply lasts 

$173 
Each 

REMIT BY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM -SHIPPED 
EXPRESS COLLECT. NO C. O. D. ORDER 
ACCEPTED -MONEY REFUNDED IF NOT 
SATISFIED. 

Wellworth Trading Company 
111 West Lake Street. Chicago. In. 

Enclosed you will und my reodttante of 9 

which please send nee: 

( 1 Power Generator. $4.95 each 

( ) King -Silvertone Power Pack. 91.73 each 

SwC-12 

, for 

Name 

Address ..._..._..._...._....-. 

Cur.. _.... state 

Fig. 3. Bottom View of Midwest 16 Tube "All -Wave" Receiver, showing coil change 
switch. 

plated pole- pieces, and silver -plated con- 
tact fingers. The bakelite supporting 
ring may be very satisfactorily mounted 
to the shield plate by means of screws and 
tubular spacers. 

This supporting shield plate "B" is the 
result of many experimental models. Over 
three hundred sets were built with hand- 
made plates before dies were designed. 
Difficulties encountered during this hand- 
made production were gradually eliminated, 
and finally "one -shot" dies were made for 
high speed production. The finished die - 
made plate is shown in the upper part of 
the picture, and some of the handmade 
plates are shown in the lower part of the 
picture. It will be noticed that there 
are apparently some holes that are not 
used in every plate. 

The cut -away portion, at the left side 
of the plate, (Q) is necessary in order 
that the plate may not touch the radio 
frequency sockets over which it extends as 
a shield. A portion of this cut -away is 
turned back as a foot to hold the plate up- 
right. The plate is secured to the bottom 
of the rear chassis by means of flattened 
screws. Fig. 4 shows a close -up view of 
the entire assembly. 

Improved Coil Design 
The first designs of this plate were 

enormously large, inasmuch as they con- 
tained coils several times as large as those 
now used. The final design of these coils 
is the result of extensive research and en- 
gineering endeavor in an attempt to de- 
crease the size of the coils and, if possible, 
to raise the efficiency. In this work, sev- 
eral facts were developed leading toward 
increases in efficiency. It appears that 
there is an optimum diameter for every 
value of inductance, assuming a constant 
size of wire and type of winding. In our 
tests. we have assumed 10 strands of No. 
41 enamel wire grouped into a Litzendrat 
silk covered cable, and a "lateral" type of 
winding. This optimum size for the Amer- 
ican broadcast band (D) appears to be 
one -half of one inch. Therefore, in this 
particular band, an actual increase in effi- 
ciency was attained. In the band covering 
from 1500 k.c. to 4100 k.c. (C), the effi- 
ciency appears to be practically the same 
on a %" diameter as on a 7/10" diameter. 

In the European band (T), ranging from 
150 to 375 kc, the efficiency is slightly 
lower on a ! ¿" dowel than it would be on 
a 4e" dowel, but size does not permit tho 
use of this large dowel. The results ob- 
tained in an air test do not indicate that 
it will be necessary to make any changes. 

In studying the M band (S), which 
ranges from 4,100 kc to 11.7 megacycles, 
the optimum size of wire for %" dowel 
was found to be No. 31 wire, close- wound, 
and exceedingly great efficiency is obtained 
with this coil. This efficiency is far in ex- 
cess to any previous coil developed, and an 
air test shows this to be a fact. 

In studying the efficiency of the "II" 
band (R), which ranges from 11,700 kc to 
33 megacycles, it was found that the effi- 
ciency of the coil itself was of very little 
importance on account of the very neces- 
sary losses in the bakelite tube base, the 
bakelite sockets and the bakelite supports 
in the variable condenser and in the switch. 
These tests were therefore confined to 
practical air tests and the coil constants 
were varied until best results were 
achieved. A coil diameter of 5/16 (R) 
was found to be a great improvement over 
the larger coils due to a great increase in 
coupling. 

Trimming Condensers Mounted on Coil 
Terminals 

The necessary trimming condenser ( r 
and G), padding condensers (Y), by -pass 
condenser (F), and isolating resistors (II) 
were easily mounted in the small space 
allotted. The trimming condensers are 
mounted directly on their own coil term- 
inals. A great increase in efficiency at 
the high frequency end of every band is 
obtained by such short connections. 

These compact assemblies thus give much 
greater efficiency and also permit the use 
of the entire gain available. The sensi- 
tivity is not limited by any oscillation diffi- 
culties. No feed -back energy can pene- 
trate to the small coils and switches so well 
shielded by these plates. 

It will be noted by referring to figure 
3 that the R.F. (radio frequency) sockets 
are partially covered by the switch as- 
sembly. This is in order that the leads 
may be as short as possible and also to 

(Continued on page 488) 
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j:ij . ,/ i i 1. 
10 I 00115 

We herewith present the six most important books in radio. 
These volumes have been selected after an exhaustive study 
of the foremost radio books published today. They represent 
the finest in radio books, and offer a variety of information 
on the subject. 

THESE BOOKS ARE ALSO OUR 6 BEST SELLERS. 

WE PUBLISII NO CATALOG, and ask you to please order 
from this page. Prompt shipments of all books will be made 
to you directly from the publishers. We act only as a clearing 
house for a number of radio publishers, and OUR PRICES 
ARE AS LOW OR LOWER THAN WILL BE FOUND ANY- 
WHERE. Remit by money order or certified check. Register 
all letters which contain cash. 
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Here are 13 new. up -to -date books on every conceivable radio sub- from 64 to 72 pages: 50 to 120 illustrations. All books are writ - 
jcct, just published. Modern in every sense. All books uniform ten by well -known radio authors. Order all your books by number. 

No. 1 RADIO SET ANALYZERS, by L. gals Der 
Mel 

No. 2 MODERN RADIO VACUUM TUBES, by 
Robert Ii- rubric 

No. 3 THE SUPERHETERODYNE BOOK. by 
Clyde .1. Fin II 

No. 4 MODERN RADIO HOOK -UPS. by IL D. 
wabburile 

5 HOW TO BECOME A RADIO SERVICE 
MAN. by Louis M;u -lin 

No. 

No. 6 BRINGING ELECTRIC (RADIO) SETS 
UP -TO -DATE, by Clifford E. Oration 

No. 7 RADIO KINKS AND WRINKLES trio cr- 
perlutenhr.i, by l'. W. Palmer 

No. 8 RADIO QUESTIONS AND ANSWERS. by 
R. D. Wield urne 

No. 9 AUTOMOBILE RADIO AND SERVICING. 
by Louis Martin 

No. 10 HOME RECORDING AND ALL ABOUT 
IT, by Gorce I. Saliba. 

No. Il HOW TO BUILD AND OPERATE SHORT- 
WAVE RECEIVERS. by the Editors of 
situe-r WAVE CRAFT 

No. 12 HOW TO BECOME AN AMATEUR RADIO 
OPERATOR, by M. F. Eddy 

No. l3 POINT TO -POINT RESISTANCE MEAS- 
UREMENTS. by (Tifton! E. Un ..n 
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EA('II I:OOK 7 45 
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TÍjéIe IS Something ew 

Under the Sun. 

LYNCH 
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FREE 
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III t.seh you in a (ley two. 
Y a year's Send In 

to 
check 

SORT WAVE CRAFT. ` Regole, subscription 
it contains stamp, or Currency. .Canadian 
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SHORT WAVE CRAFT 
96.911 Park Place Now York. N. Y. 

SHORT WAVE CRAFT for DECEMBER, 1933 
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Midwest- 16-How coils are connected to "hand -changing' switch. 

provide shielding for the "hot prongs and 
leads. Further shielding to prevent radia- 
tion from the third I.F. (intermediate 
frequency) and detector is provided by 
placing these stages behind a shield plate, 
upon which is mounted all "hot" audio 
generation resistors and automatic volume 
control generators. 

It is a novel feature of this assembly 
that all adjustments of the oscillator and 

"Shoe-Button" Tube 
Receiver 

(Continued front page á6J) 
by a standard audio frequency amplifier 
and reproduced through a regular dynamic 
speaker. The accompanying sketches clear- 
ly indicate the relative sizes and place- 
ment of the various parts used in the dem- 
onstration. The entire 4 -tube, 1 -meter 
receiver was small enough to be easily held 
in one's hand, the over -all length being 
approximately seven inches. This receiver 
was a hand -constructed unit and one of 
the most compact sets of its class and to 
all appearance there seemed to be room to 
incorporate one or two more tubes. This 
demonstration surely proved that if enough 
experimenters devote some of their time 
to the development of the ultra short waves 
and its required apparatus, it will only be 
a very short time before regular communi- 
cation is being carried on at these ultra 
high frequencies. 

5 -Meter "Pigmy" 
Transmitter 

(coo,, ,t,/ j'-.,)i J'' pr -;75) 
of it! The antenna system used was all 
but the best for this type of work. It 
consisted of a single 8 foot rod with four 
foot feeders which is O.K. but it was lying 
on the floor of an attic not over 20 feet 
above the earth. So with a good antenna 

R.F. coils are completed before the plates 
are assembled into the completed radio. 
Thirty tests and adjustments are made to 
limit the frequency range. Fifteen tests 
are made for efficiency, and thirty for 
sensitivity before passing a matched set 
of plates. 

From every standpoint this switch as- 
sembly has proven efficient, economical and 
trustworthy. 

system this set should get out as well as 
any of the more elaborate types using 
approximately the sume power. 

Now let's go back to the type 19 men- 
tioned in the first part of this paper. It 
can be seen at a glance that this tube 
should be the ideal thing for portable 
work when used in the arrangement here 
brought forth as the "Pigmy." Using the 
new light -weight "A" and "B" batteries, 
it should be possible to construct a very 
compact one -tube portable transmitter 
that will do the same work that many an- 
other set would when using about three 
times the number of parts and weighing 
at least twice as much, not to mention 
the considerably larger physical size. So 
go to it lads, and let's see just what can 
be done with these new tubes, along the 
line of portable sets working on the ultra 
high frequencies. 

List of l'arts 
1- Variable condenser 50 or 100 mmf. 

Cardwell "Featherweight." 4- Standoff insulators, Johnson (Fleron; 
National). 

1 -'53 tube -(Arco, Gold Seal, Van Dyke). 
1 -Grid resistor Isee text) 
1 -By -pass condenser, .5 mf. used only 

when grid resistor is used. Flechtheim. 
1- Bypass condenser, .001 mf. For micro- 

phone (see text) Flechtheim. 
6- Binding posts 
1- Base -board (wood) 6x10 inches. 
1- Microphone and stand. Universal. 
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SHORT WAVE CRAFT 

Practical Measurement 
o£ Ultra -Short Waves 

(Continued from page 469) 

tem. These positions, it will be noted, are 
half a wavelength apart. 

Consider now the voltage and current 
distribution u little more closely. At 
points such as a -d, a'-d1, the voltage is a 
maximum and the current zero, so that 
the effective impedance between the wires 
is infinite; so that to indicate voltage 
maxima along the wires they would have 
to be bridged by a voltmeter of infinite 
impedance (practically, a neon tube or 
other high resistance indicator may be 
used). 

Now at points such as b -c, b' -c1, current 
is a maximum and voltage is zero, so that 
to indicate the current maxima along the 
wires, they would have to be bridged by 
an ammeter of zero impedance (practical - 
ly, a thermal ammeter, milliammeter or 
microammeter, of as low resistance as pos- 
sible may be used). 

s A more convenient and accurate method, 
however, is to connect the instrument at 
the end of the system, remote from the 
coupling coil (Fig. 4 -B). The system is 
tuned to give a maximum reading in M. 
To carry out the measurements, the wires 
are then bridged by a plain wire or strip 
and the distance apart at which either 
maximum or minimum readings on M are 
obtained are noted. With reference to Fig. 
4 for the measurements of wavelengths 
between 1 and 5 meters, the following di- 
mensions will be found suitable: Wires of 
No. 16 or 18 B. & S. bare copper, at least 
5 meters long (16.5 feet long). Distance 
apart about 114, to 2 inches, strictly paral- 
lel and stretched taut. Coupling circuit - 
LI, 1 or 2 turns of heavy wire about 2 
inches in diameter. C 25 to 50 micro- 
microfarads. 

The Absorption Wavemeter 
There is no difficulty in constructing 

wavemeters of the absorption type for the 
measurement of wavelengths down to 
about 1 meter. They have the advantage 
of providing the most handy method of 
measuring these short waves, but their 
calibration is somewhat tedious, as it has 
to be carried out "step by step" with the 
use of an auxiliary oscillator and Lecher 
Wire system. 

The wavemeter normally consists of a 
small variable condenser of maximum ca- 
pacity about 25 micromicrofarads, and a 
small coil of heavy wire. Perhaps the 
best form of the coil is the single -turn 
square, since it allows easy calculation of 
inductance and from its arrangement, of 
the probably inherent inductance of the 
condenser with which it is associated. 
The condenser would normally be con- 
nected in the center of one of the sides 
of the square (as shown in Fig. 5). For 
the coils the following dimensions are 
given with the approximate wavelength 
ranges covered: - 

Single turn squares formed of No. 8 
B. & S. gauge copper wire or 1/4 inch cop- 
per tube. Tuning capacity range 5 mmf. 
to 25 mmf. 

Side of Wavelength Range 
Square Approx. 
10 ems. (4 in.) 5.37 to 3.10 meters 

7 ems. (2.8 in.) 4.22 to 2.45 meters 
5 ems. (2 in.) 3.38 to 1.95 meters 
4 ems. (1.6 in,) 2.88 to 1.67 meters 
3 ems. (1.2 in.) 2.49 to 1.44 meters 

These figures allow for an inherent cir- 
cuit capacity of 5 mmf. but not for the 
inherent inductance of the condenser. 
These values will be found to be fairly 
accurate for the sizes above 5 cm. but will 
not generally be very reliable for smaller 
sizes. In the case of the 3 cm. coil, this 
will ordinarily consist of an open -sided 
square, since the distance between the 
condenser terminals will usually be about 
3 cm. From World Radio, London, Eng. 
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No ONE can yet say how far -reaching will 
be the effect of radio on modern living and 
business -but every one is agreed the in- 

dustry is still in its in fancy ... that its 
possibilities are unlimited! 

This is why the wisest counselors are 
advising young men to acquire the funda- 
mentals of radio ... to prepare themselves 
for the opportunities ahead. The future is 
exceedingly bright. 

Thousands are finding exactly what they 
need in the International Correspondence 
Schools' Radio Course. So can you! Pre- 
pared by experts, and frequently revised 
by them, this course has the enthusiastic 
approval of the industry. 

There is a consistent demand for radio 
mechanics, assemblers, testers, inspectors, 
draftsmen; service men, installers and sales- 
men; also, for operators and attendants on 
board ship and at commercial radio sta 
Lions, government police stations and avia 
tion stations. The field of opportunity is 
unlimited. Let us send you complete hi 
formation -absolutely free. Use the cou 
pon. Mail it today -Radio beckons you 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal University" 
BOX 2878 -B, SCRANTON, PENNA. 

Without cost or obligation, please send me a 
copy of your booklet, "Who Wins and Why," 
and full particulars about the subject before 
which I have marked X: 

ID RADIO OPERATING 
RADIO SERVICING 
ELECTRICAL ENGINEER 

Machinist 
Gas Engines 
Diesel Engines 
Aviation Engines 
Civil Engineer 
Refrigeration 

0 Electric Wiring 
0 Electric Lighting 
0 Welding. Electric and Gas 
CI Telegraph Engineer 
(1 Telephone Work 

Mechanical Engineer 
Mechanical Draftsman 

Same 

Age 

.Iddreu 

rite State 

occupation 
I' pon reside in Canada. pend this enupon to the 
/itrrnalionai Cnrrexpasdenee Schools Canadian, 

Limited, Montreal, Canada. 
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The Victor 2-Tube Superheterodyne 
¡Continued fr 

Hints on Operating 2 -Tube Superhet 
Adjustment and operation of this set is 

very simple and requires very little ex- 
perience. If the wiring diagram and the 
following directions are followed very 
carefully, no trouble should be found in 
getting the set to "percolate." 

Check all wiring leads before applying 
any voltage to the set. Make certain that 
no error has been made in the connec- 
tions and that all wires are soldered on 
firmly. Then connect up the filament and 
plate supply and connect a pair of phones 
to the "output" terminals. It will be best 
to make all adjustments with earphones. 
Connect the aerial and ground and plug 
in the 160 meter coils. The transformers 
are usually "peaked" at the factory so 
that it is fairly certain that some stations 
will be heard while tuning over the dial. 
If no station is heard, some device that 
produces interference, such as a buzzer 
or a fan, can be used to adjust the inter- 
mediate transformers. Leave the first I.F. 
condenser alone but adjust the other 
three for maximum volume. When this 
point has been reached put in some higher 
frequency coil and tune in a station. Of 
course at this point the noise -producing 
source, if one is used, should be shut off. 
When a station is located tune the I.F. 
trimmers until highest efficiency, or the 
loudest signal is heard. The condenser in 
the plate circuit of the first I.F. trans- 
former should not be touched unless the 
frequency of the I.F. is to be changed 
to try and find a spot with higher gain. 

Once the I.F. transformers are lined 
up, there is nothing to do but go to it and 
see how many continents can be heard. 
With a good location (and not a worse 
one could be picked than Mr. Mitchell's 
home in the city), a high aerial, or, if 
wanted, a doublet, there is no limit to 
what can be heard on this set. Tune very 
slowly because, as previously mentioned, 
the set is very sharp and you may pass 
right by a station without noticing it. 

Results 
"How does it work ?" will be the inevi- 

table question. A little synopsis of what 
was heard during a week's test will ade- 
quately answer that. On 160 meters, ama- 
teurs were heard as far west as Chicago. 
Also one Pacific Coast police radio station 
was logged. On 80 meters, phone stations 
all over U. S. and Canada were heard. 
Down on the 49 meter broadcast band, 
England, France, Italy, Germany and Swe- 
den were heard. 

The 30 meter band produced practically 
the same results, but with the addition of 
Rio de Janeiro. On good afternoons it was 
possible to get room -filling volume on the 
loudspeaker from all the European "lo- 
cals." Needless to say "ham" stations 
were heard in abundance on all bands. 
For phone work this set is infinitely bet- 
ter than any regenerative job, and with 
the addition of a beat oscillator for code 
work, it will make a perfect set for the 
fellow who wishes a good receiver for his 
station, yet does not want to spend a 
young fortune or work a couple of weeks 
getting a "blooper" going. 

All this reception was done with a 25 
foot aerial between a second story window 
and a garage. We wanted to see what 
this set would do under the worst of 
conditions. To our immense satisfaction, 
it came through in grand style, with sur- 
prisingly low background noise. and plenty 
of sock. Those that have or intend putting 
up doublet aerials will probably get much 
better results. Remember that no matter 
how good a set is, it will only work as 
well as its aerial. Get the "skyhook" up as 
high as possible! If there is some particu- 
lar station or direction in which best re- 
sults are wished, point the free end of the 
aerial towards it. Likewise, a point that 
most of the fellows forget, a good ground 
is almost as important as the aerial. 
Sandpaper a clean place on a cold water 
pipe and affix a firm, solid ground clamp 
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on it. Then run a heavy lead to the set 
and to the power supply, if one is used 
instead of batteries. If any hum is encoun- 
tered, a center tapped resistor of 50 ohms, 
across the tube filaments, with the mid- 
point grounded, will usually clear it up. 
If the hum still persists, try a .006 mf. 
mica condenser connected between one 
side of the filament and ground. In our 
tests with both A.C. and D.C., however, 
we encountered no trouble from this 
source whatsoever. 

Next month we hope to describe an 
audio amplifier, a beat oscillator for code 
reception, also a power supply for this set. 
Happy "DX" hunting, and let's hear how 
this job works. 

Pats For 2 -Tube Superhet 
Two sets of standard S -W receiving coils 

Na -ald (or equivalent). 
1 -2 -gang .00015 mf. variable condenser 

National (Hammarlund). 1- .000015 mf. variable condenser (Trim- 
mer), National (Hammarlund). 1- .00075 mf. fixed mica condenser. 

2 -.0001 mf. fixed mica condensers. 1- .00025 mf. fixed mica condenser. 
1 -.1 bypass condenser (Flechtheim). 
2 -3x0.1 mf. bypass condensers (Flecht- 

heim). 
2-465 kc. intermediate transformers, Gen - 

Win (Acratest, National, Hammarlund). 1- 50,000 ohm, 1 watt resistor, Lynch 
(International). 

1 -250 ohm, 1 watt resistor, Lynch (In- 
ternational). 

1 -7.000 ohm, 1 watt resistor, Lynch (In- 
ternational). 1- 30,000 ohm, 1 watt resistor, Lynch (In- 
ternational). 1- 150,000 ohm, 1 watt resistor, Lynch (In- 
ternational). 

1 -350 ohm, 1 watt resistor, Lynch (In- 
ternational). 1- 500,000 ohm, 1 watt resistor, Lynch (In- 
ternational). 1- 20,000 ohm, 1 watt resistor, Lynch (In- 
ternational). 1- 50,000 variable potentiometer, wire - 
wound. Acratest. 

1 -2A7 wafer socket. Eby, Na -ald. 
1 -6F7 wafer socket. Eby, Na -ald. 
2 -4 prong wafer sockets. Eby, Na -ald. 1- antenna ground strip. Eby. 
1 -phone output plug. Eby. 
1 -4 wire battery cable. 

Meten 
Wave- 
length 

200-80 

Na -ald Plug -in Coil Data 
Distance 
between 

Grid coil turns Tickler turns 2 coils 
52 T. No. 28 En. 19 T. No. 30 En. sa" 
Wound Close wound (CW) 
32 T. per inch 

80-10 23 T. No. 28 En. Il T. No. 30 En. Sir' 
Wound 
IC T. per inch 

40-20 II T. No. 28 En. 9 T. No. 30 En. 
3-32" between turns C. W. 

Si" 

20-10 5 T. No. 28 En. 7 T. No. 30 En. Si'e 
3-18" between turne C. W. 

Coil form-2! i" long by P -e" dia. 4 -pin base. 

CORRECTION 
On page 432 of the November, 1933 issue 

in the schematic wiring diagram the type 
45 transmitter in the "Ham and Yeggs" 
solution, the grid and plate connections 
are reversed. The plate should be shown 
in the position now occupied by the grid 
and vice versa. 

MORE DOPE 
on "5 and IO" Meter 

Sets In the 
NEXT ISSUE! 

( 
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SHORT WAVE CRAFT for 
A Simple 10 -Meter 
Phone Transmitter 

IGuntint ed frum page .465) 

very little difference in this case but 
slightly lower tube capacity results if con- 
nected as shown and the output does seem 
to be a little greater. 

The final amplifier is not much different 
from most other final amplifiers. Two type 
46's are used in push -pull with the grids 
connected together as in the usual Class 
B connection. L3 and L, should be mounted 
with their axes at right angles to each 
other, to prevent coupling between them. 

It has been brought to my attentii n by 
Mr. Bacon, W1BZR, that much better re- 
sults are obtained on very short wave- 
lengths, if the coupling condensers C, are 
connected about half way between the end 
and middle of the coil L instead of at the 
ends as is usually done. A big improve- 
ment in operation is obtained by doing this 
very simple stunt. 

Referring to the photograph of the 
transmitter, the 30 meter oscillator portion 
of the circuit is shown to the extreme left. 
The left -hand tubes are the type 59 master 
oscillators, while the tubes at the right 
are the type 46 Class C amplifiers. The 
tuned circuit in the middle is the ten meter 
plate tank of the master oscillator, while 
the tuned circuit at the right is the tank 
circuit of the Class C amplifier. The neu- 
tralizing condensers are mounted one on 
each side of the 46 tubes. No antenna 
coupling apparatus is shown in the photo. It will be noted that the 30 meter tuned 
circuit is wound rigidly on bakelite and se- 
curely fastened down to prevent vibration 
from producing an unsteady carrier. The 
other two tuned circuits are No. 12 solid 
wire wound "on air" as vibration of these 
coils will not produce an unsteady carrier. 

With 300 volts the total plate current of 
the 59's should be about 90 milliamperes. 
The accelerator grid voltage should be be- 
tween 150 and 200 volts. The output of 
the oscillator can be changed by changing 
this voltage, but it should not be made too 
high as the tubes will heat and frequency 
drift will occur. 

The Matter of Bias 
When first put into operation, grid leaks 

bias was used on the 46's instead of battery 
bias. A 5,000 ohm resistor was used in 
place of the C battery and it worked very 
well except that the plate current of the 
46's would drift upward if the transmitter 
was run for several minutes, due probably 
to heating of the grid leak. A good way 
to check the excitation is to put a 5,000 
ohm resistor in place of the battery and 
put a high resistance voltmeter across it. 
With the 46's loaded up to draw 100 to 
120 milliamperes plate current at 400 to 
425 volts, the voltmeter should read at least 
45 volts. A slightly higher reading is not 
undesirable. Of course, if the plate voltage 
and load is removed this bias will increase, 
hence it should be measured under actual 
operating conditions. Grid leak bias is 
practical for 46 tubes because if you should 
forget to turn on the excitation stage be- 
fore applying plate voltage to the 46's, the 
tubes will only draw about 15 milliamperes 
instead of "blowing up!" Without load on 
the amplifier, the plate current should read 
a minimum of around 20 to 30 milliam- 
peres, when CT is tuned to resonance. When 
this circuit is detuned, the plate current 
should shoot up to over 150 milliamperes. 

It is recommended that a Zeppelin type 
feeder system be used to couple this trans- 
mitter to the antenna although other types 
of antenna feeder systems can be used if 
handled carefully. 

How to Neutralize 
Neutralization is accomplished in the 

same manner as usual. Plate voltage is 
removed from the 46 tubes. Excitation is 
placed on the tubes, C, being tuned for 
minimum plate current. A flashlight, or 
preferably a thermo -galvanometer, is 
coupled closely to La and C, is rotated until 
an indication is obtained. The neutralizing 
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ACZ/i EQUIPPED u 

COMET ''PRO'¡ 
Vize 
RECEIVER 
(8 to 550 Meters ) 

HAMMARLUND ever ad- 
vances! More than 33 
years of engineering prog- 

ress is expressed in the four 
COMET "PRO" Receiver models. 

First, the Standard "PRO" - 
the most complete, the most sen- 
sitive and selective stand- 
ard short -wave receiver 
ever devised. 

Second, the inclusion of 
an improved panel -con- 
trolled Quartz Crystal 
Filter effects a remarkable 
reduction in high- frequen- 
cy noise and increases 
selectivity amazingly -all 
without sacrifice of a single fea- 
ture for which the Standard 
"PRO" has won international 
fame. 

And now, Automatic Volume 
Control is available in either the 

Standard "PRO" or Crystal 
"PRO." This device may be used 
or not, at will, merely by operat- 
ing a front -panel switch. It is a 
most useful improvement for 
maintaining more stable volume 
on fading signals. 

All "PRO" models are com- 
plete, with built -in power pack, 
band -spread tuning on all 
waves, and four sets of coils 
covering 15 to 250 meters. 
Extra coils for the 8 to 16 or 
250 to 550 meter bands may 
be had for $5.00 e pair, 

You will be as proud to own 
a COMET "PRO" as we are to 
produce it- because it is the 
most modern receiver, em- 
bodying all of the knowledge 

that radio engineering has mastered up 
to this time. 

The Hammarlund Crystal Filter and 
Automatic Volume Control may be add 
ed, at moderate cost, to any Standard 
"PRO" Receiver, 

Mail Coupon for Details 

11m7 
NDARD 

STANDARD A.Y.C. 
CRYSTAL 

CRYSTAL A.V.C. 
°worsting on 

Battery. O.C- 
or A.C. Io all 

end Cycles 

3ot.8azran Rnrtin 
4-ámmárlund 

PRODUCTS u 

HAMMARLUND MANUFACTURING CO. 
424 W. 33rd St.. New York 
-Check here for detailed description of the COMET "PRO." -Cheek here for information about 
adding Crystal Filter or Automatic Volume Control 
to the Standard PRO ". -Check her, for General 
Catalog of Radio Parts. 

Name 

Address 

. SW-12 

491 

Free to You 
WE HAVE prepared a special list in which we have compiled all articles which have appeared in former issues of SHORT WAVE 

CRAFT, This list fully informs you as to all the important articles which have appeared in SHORT WAVE CRAFT since the beginning. 
The greater portion of the back numbers are still available. If you are interested in getting this list, send at once three cent stamp for postage and it will be sent to you immediately. 

SHORT WAVE CRAFT, 96 Park Place, New York, N. Y. 
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JUST OUT 

SHORT WAVE 
COIL BOOK 

Short Wave Coil Dat a 
for Every Conceivable 

Short Wave Receiver 

RADIn p4B11fAT1OhG 

® 

® 

FOR the first time, it is now 
possible for the experiment- 
er and short wave enthusi- 

ast to obtain the most exhaustive 
data on short wave coil winding 
information that has ever ap- 
peared in print. 

As every experimenter who has 
ever tried to build a short wave set 
knows only too well by experience, 
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. The pres- 
ent data has been gotten up to 
obviate all these difficulties. 

Between the two covers of this 
book you now find every possible bit 
of information on coil winding that 
has appeared in print during the 
past two years. Only the most mod- 
ern "dope" has been published here. 

No duplication. Illustrations ga- 
lore, giving not only full instruc- 
tions how to wind coils, but dimen- 
sions, sizes of wire, curves. how to 
plot them, by means of which any 
coil for any particular short wave 
set can be figured in advance, as to 
number of turns, size of wire, spac- 
ing, etc. 

There has never been such data 
published in such easy accessible 
form as this. 

Take advantage of the special 
offer we are making today, as due 
to increasing costs, there is no ques- 
tion that the price will increase 
soon. 

RADIO PUBLICATIONS 
245 Greenwich Street 

NEW YORK, N.Y. 

Radio Publirations. 
245 Greenwich Street, 
New York. N. Y. 

Please send immediately, your Short ware Coil Book, for 
which I enclose 25c herewith (coin. C. S. stamps or money 

order acceptable). Book Is to be sent prepaid to me. 

12 -33 

Address 

City and State 
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condensers Ce are rotated together until 
the lamp goes out or no reading is obtained 
on the meter. The whole process is then 
repeated several times until the amplifier 
is fully neutralized. The setting of the 
neutralizing condensers is critical and the 
whole process must be done very carefully. 

Modulation 
The Class C amplifier may be modulated 

by any modulator system that delivers 
from 20 to 25 watts of audio power. In 
this case, modulation was obtained by using 
a pair of 46's in Class B running off the 
same power supply as the Class C amplifier. 
A circuit diagram of the modulator unit is 
given in Fig. 2. The complete modulator 
and speech amplifier equipment is shown 
in the photograph. 

Another simple method of modulation is 
to use a pair of 250's with 600 volts on 
the plates, dropping the voltage to 400 
volts by a dropping resistor which is by- 
passed by 2 mfd. or more. 

One of the most important characteris- 
tics of any transmitter is "frequency -mod- 
ulation." This characteristic of any phone 
transmitter is the change in the frequency 
of the carrier as the plate voltage of the 
Class C or modulated amplifier is varied by 
modulation from a minimum to a maximum. 

Frequency Modulation 
A rough measurement of the frequency 

modulation of this transmitter was made 
in the following manner: The transmitter 
was put into operation under normal oper- 
ating conditions with the normal plate volt- 
age on the Class C amplifier. The carrier 
was tuned in on a National FB -7 and the 
beat note was set on zero beat. The plate 
voltage was then removed or changed to 
zero volts as would be done on a negative 
modulation peak provided 100% modulation 
was being obtained. The change in pitch 
of the beat note was observed indicating 
the change in frequency on a negative mod- 
ulation peak. The beat note would be 
changed in the opposite direction an equal 
amount by a positive modulation loop, 
which would double the normal plate volt- 
age on the tubes. Therefore the change in 
frequency produced by reducing the plate 
voltage from normal to zero as indicated 
by the beat note in the receiver is doubled 
to give the actual frequency modulation. 
In this case, it was about 1.5 kilocycles. 
On ten meters this amount of frequency 
modulation should be no cause for worry. 

A very simple but effective monitor for 
checking the quality of a phone transmitter 

has been described to me by Mr. Leonard, 
W1AUJ. It consists of a 27 or 56 tube con- 
nected up as a diode rectifier. The circuit 
diagram is shown in Fig. 3. The heaters 
are connected to a 2.5 volt supply, either 
A.C. or D.C. It is convenient to make 
these leads several feet long, so that the 
monitor can be moved around. The grid 
and plate are tied (connected) together 
and a pair of phones and a pick -up coil 
are connected between them and the ca- 
thode. This pick -up coil is untuned and 
can be three or four turns of wire two or 
three inches in diameter. This coil is 
coupled near the plate coil of the 46's and 
the exact character of the modulation can 
thus be checked. 

This transmitter has been in use at 
W1FFR for nearly three months. The 
stations worked so far are WIBZR, 
W1CCX, W1BVL, W1DXD and W1KII. 
Good quality and strong, steady signals 
were reported in all cases. 

It is hoped that many amateurs all over 
the country will awaken to the possibilities 
in our new ten meter phone band and will 
make full use of this new field for some 
"real thrills" and pleasure. 

List of Parts for 10 Meter Transmitter 
L1 -12 to 14 turns on a 2" dia. form -No. 

14 enamel wire spaced by its own di- 
ameter 

L2 and L3 -9 turns of No. 12 or No. 14 
wire, self -supporting, with the turns 
spaced about ï inch. (dia. form 11/2) 

Cl- National SE -90 (90 mmf. per section) 
C2 -.0001 mf. mica condenser 
C3 -.01 mf. mica condenser. 
C4 -.0001 mf. mica condenser 
C5- National STD -50 condenser (50 mmf. 

per section) 
C6- National STN -18 condenser (18 mmf. 

per section) 
C7- National STD -50 condenser (50 mmf. 

per section) 
R1- 20,000 ohm, 1 watt resistor, Lynch 
R2- 12,000 ohm, 15 watt resistor, Lynch 
RFC- National Type No. 100 R.F. Chokes. 

(2% mh. each) 
2- Center -tap resistors; 10 ohms each. 
1- National microphone modulation trans- 

former. 
1- National type S -51 transformer. 
1- National type BI, Class B, input trans- 

former. 
1- National type BO, Class B, input trans- 

former. 

When to Listen In 
(Continued from pegs 

follows: Daily 10:21 a.m:11:36 a.m., 
Sundays 12:21 a.m.-2:36 a.m. and at other 
times in other languages. The power is 
300 watts. The address of the station is: 
Indian State Broadcasting Service, Cal- 
cutta Station, 1, Garstin Place, Calcutta, 
India. 

s 

EAQ at Madrid, Spain, on 10000 kc. now 
operates daily from 5:30 -7:30 p.m. and in 
addition from 1 -3 p.m. on Saturdays. This 
station is one of the best heard in the 
eastern U. S. 

A letter from Amando Cespedes Marin, 
director of station TI4NRH at Heredia, 
Costa Rica, states that they transmit on 
9680 kc. daily from 10 -11 p.m. and also at 
G p.m. on Sunday. 

s 
HVJ at the Vatican City, Italy, has 

been heard sending test program recently 
from 10 -10:30 a.m. on 15120 kc. 

s s 

CT1AA at Lisbon, Portugal, is now back 
on 9600 ke. broadcasting Tuesday and Fri- 
day from 4:30 -6 p. m. 

In addition to the English broadcasts 
from RV59 at Moscow, on 6000 kc. men- 
tioned last month in this column, they 

broadcast in various other languages 
daily from 2 -6 p.m. 

s s 
The British Stations at Daventry, Eng- 

land, now transmit as follows: Transmis- 
sion 1 GSD, GSF 2:30 -4:30 a.m.; Trans- 
mission 2 either GSG or GSF and also GSF. 
7 -8:45 a.m. daily and 7:30 -8:45 a.m. on 
Sundays; Transmission 3, GSF, GSE 9 -11 
a.m., GSE, GSB 11 a.m.-1 p.m.; Transmis- 
sion 4, GSD, GSB 1:15 -5:45 p.m.; Trans- 
mission 5, GSB and GSD or GSA 6 -8 p.m. 

PHI at Huizen, Holland, now broad- 
casts on 11730 kc. from 8:30 -10:30 a.m. 
daily except Tuesday and Wednesday. 

s s 

VE9GW at Bowmanville, Ont., Can., now 
operates on 6090 kc. Monday, through 
Thursday 3 p.m.-midnight, Friday and Sat- 
urday 8 a.m. -12 midnight, Sunday 12 noon - 
9 p.m. 

s 
It is reported that VQ7LO at Nairobi, 

Kenya, Africa, now operates Monday -Fri- 
day from 11 a.m. -2 p.m., Saturday 11 a.m. - 
3 p.m., Sunday 10:50 a.m. -2 p.m. and in 
addition on Tuesday from 3 -4 p.m. and 
Thursday from 8 -9 a.m. From other 
sources come reports that it operates daily 
from 11 a.m.-3 p.m. only. The transmitter 
operates on 6060 kc. Has anybody any 
information? 
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8 Meter Police Radio 
(Continued from page 456) 

mately 8'fi meters. It was found that the 
active range could be fairly well controlled 
by changing the amount of power or watts used in the transmitter. The re- 
ceivers on the cars are of a new simplified 
super- regenerative type using 4 tubes, and they include automatic volume control. 
One of the clever tricks resulting from 
the use of these new style police car re- 
ceivers is that if the carrier wave fails, 
a hum is heard on the loud speaker in the 
police car, owing to the action of the automatic volume control in the receiving 
set. Thus the officers in the car are ap- 
prised of the fact at once that the trans- mitting station is "off the air." If this 
should happen at a regularly scheduled 
time period, one of the first assumptions 
would be that the receiver on the car was 
out of order and one of the officers would 
then procede to telephone headquarters 
from the nearest possible point. 

In the Newark test the 8% meter transmitter was located on the 36th story 
of a building located in the center of the city, the transmitter panel shown in the 
photo being located about 6 feet from a 
window. Feeder wires were carried out 
through the window and were suspended 
out over the cornice, up to a Rag pole 
on the roof. The antenna used was a Ifertzian doublet. 

Police officials from all over Essex 
County, New Jersey, witnessed the dem- onstration tests given by Messrs. Godley 
and La Port and they were very enthu- 
siastic over the remarkable showing made 
by these ultra short waves. It is inter- 
esting to note in passing that in the 
photo shown herewith Mr. Godley is seen 
in the act of giving actual police test 
messages over the 8% meter transmitter, 
and he is not merely "acting" for the 
benefit of the camera man. 

The Mitchell 7 -Tube 
Super -het 

(Continued from page 468) 
The complete circuit is shown in figure 

one and you will note that there is no 
driver or first audio stage. This was not 
found necessary, as the original receiver 
brought in all of the major "foreign" 
short -wave stations with enough volume 
to be heard all over the house. However, 
in the event that you want to include a 
first audio stage in the circuit, the wiring 
diagram for this unit is shown in figure 
two and should be connected into the cir- 
cuit at X in figure one. 

Perhaps you may want to include a 
phone jack in your super, in this case the 
connections are shown in figure three, 
and can be connected into the circuit at 
X in figure one, or at B in figure two. 

There is no filter choke used, as this 
function is performed by the speaker field, 
which can be from 1800 to 2500 ohms. 

The power transformer is a 650 volt 
unit delivering 100 milliamperes. It also 
has a five volt winding for the rectifier, 
and a 2.5 volt winding for the other tubes. 

Operating the Set 
The adjustment and operation of the 

"All Purpose" Super is simple and re- quires hardly any experience. If you will 
follow these instructions you should have little or no difficulty in getting the set 
to operate perfectly right away. 

Naturally, you should check all of the wiring and connections before you apply any of the voltages. Be particularly care- ful that all of the connections have been soldered correctly and that you have no "rosin joints." Then apply the filament 
voltage leaving the '80 rectifier out of its socket. After you are sure that the filament circuits are correct, insert the 
'80 tube in its socket and connect a pair 
of earphones to the output terminals, and 
then apply all of the voltages. Make all 
of the adjustments with phones. 

Adjust the plate condenser of the first 

I 
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SHORT WAVE MASTER "6" 
KIT FOR HOME ASSEMBLY 
Here is the Short Wave Receiver that sets the pace 
for 19341 The New Lafayette Master "6" Kit for 
home assembly will enable you to build a reliable 
S.W. Receiver which is highly sensitive -at a price 
which you can afford to payl It features a cabinet 
with all partitions welded in place as a complete 
unit and the latest R.F. and A.F. pentodes in T.R.F. 

regenerative circuit! Cabinet is black 
crystalline finish, 81l/2x82/4x121/2 ins. 
Receiver includes a Phonograph Pick- 
up and Headphone Jack. Either 450 
ohm A.C. or D.C. Dynamic speaker 
may be used. If you want foreign 
short wave reception that is worth 
hearing, the Lafayette Master "6" 
Kit is the answer! 

Short Wave Master "6" 
Receiver Kit $19.75 
Power Pack Kit $9.75 
Coils per pair $2.25 

Catalog 
Here's Radio's Greatest Book 
of Bargains! The most com- 
plete and all inclusive Cat- 
alog in the Industry! You'll 
find TUBES, SETS, SPEAK - 
E R S AMPLIFIERS, R E- 
PLACEMENT PARTS, KITS, 

etc., at lowest wholesale 
pleas, which are below to- 

day's Replacement quotations. You'll 
discover astonishing values in SHORT 

WAVE SETS CONDENSERS CONVERTERS, 
CRYSTALS COILS and EQUIPMENT. PUBLIC 
ADDRESS is featured, too, as well as LAFAY- 
ETTE RECEIVERS, TRUTEST PARTS, A.C. -D.C. 
RECEIVERS and many other specialties. Get 
your copy today -The coupon brings it. 

Ask Our Technical Dept. 
Make this YOUR headquarters. Bring your Short 
Wave problems to us. Our staff of trained tech- 
nicians is ready to help you- without obligation. 
Buy where you are assured of more than just lowest 
wholesale prices- Buy where service is promised and 
performed: 

MAIL COUPON TODAY! 

Y(HOIEÇAU RAN salt (004 .00 SIXTH AVE. NEW YORK,ri.Y. 

The "EAGLE" a new 

Here ,m L -t is a short wave receiver n,hnbnin g fentores ,.a, parable to those ill et -tiling nt n . h 
higher price. Unusually flexible, de-in/led for voutin- ,hot wave Iro,dea.t . 

1xt 
or ham band 

speadin truet.I v.1 finest ril 
o 

available. 
' 

7'hi- Receiver 
s 

it,-igued for the a te b.uerd.-irou of purchasing the finest shot wave r - r of its kind, and should not le rm nparrd with any of the "junk pile:' selling ut anywi,eres near the of the ' P.Aa1.E." 
Economical to operate. Montoya then 2 -v,.it 

tubes hih van lue operated from two dry cells on the filaments for eole,,,fed periods of time. 
Although the "EAGLE" is the ideal amateur re- 

etceiver 
Clint, hmtorea a. full baud spread, 

c.. it is not limind to Ilk purpose alone, but in l -,. efficient short wave I n.ad:o rt or 'adieu go, 
lar 

unusually 
receiver. While hell dial coverage on each han, Lund ea,, he mad, the "EAt:I.E" may be adinsted to 

cover t,nuouu ranee front apprnaimately IS to 200 meter. Thin is easily done lyr,,ntrolling the tank 
. condenser whih is operated front the front of nue panel. 

CROSS RADIO, Inc., 

Wholesale Radio Service Co.,- 
Dept. S.W. 123 
100 -61h Avenue, New York, N.Y. 
Gentlemen: -Please send me your 
new catalog No. 55 of more than 
50,000 items. 

NAME 

Address 

City 

sensational 3 -tube 
S. W. Receiver 

State 

$1195 
The only popular priced set having 

the band spreading feature 
CHECK THESE FEATURES! 

SCREEN GRID 2:r. R. r. sod d,,,.,,,r offering highest 
gm dole gain t Ili, it . 

PENTODE POWER AUDIO -233 
: 

r ilre in than obtained 
from Ps r'li" mio,- fon,.er mled- tages. Will operate ,ker n ,, otn+. 

TANK CONDENSER -i, operated from the front of panel and 'I U naves the necessity of lifting the cover. Npeedr 
i,, e1 at your finger ti The .yunrn ,NAi. ndenser wig., 

here gives murk liner aning than is Io,neible with the 
orddinary large condenser. 

BAND SPREADING CONDENSER -very small rapacity permits wide -t ealihrnt ion spread over o,lt ìlmle of ranges. This feature 
gives you really two receivers fur the price of one. 

DIAL-Latest de -ign, real r vernier control over any position of the foq,'em. ie+ cot.red. Absolutely will not jump or slip -very ragirtsl. 
REGENERATION CONTROL -Employ, condenser for stability, 

ruggedneas and velvet -like smoothness, not noisy like r,a.i- hmce.s, 
POWER CABLE- Elhoinate ia,s +ibil ivy of wrong connections and in.ores electrical contact. 
CABINET-Size O 7" x tit,' metal rornpae, hinged cover, v.talli.ed hotsh. Completely diiel.1, the receiver. .also e for portable u 
RANGE 15 to 200 meters-4 ping -in roil, are supplied with enrh receiver. 

The "EAGLE" completely wired and te..tr,l. Price.... $11.95 
C.,nn.l. t,. ..t of Tubes te-ted in receiver $ 3.00 

51 Vesey St., Dept. C, New York City 
Tel. Barclay 7 -0161 

The Official Short Wave Radio Manual 
is the most complete, up to the minute ONE VOLUME BOOK 
on SHORT NAVES ever published. It contains over 200 pages 
and over 1,000 illustrations. For full details about this book 

and our special offer see page 449. 
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THE FINEST S. W. GLOBE 

in rowan_ 

A Muts's-Sísced Globe for Short-Wave Fans 
Here, at last, is the most marvelous globe bargain of the world. It's a big fellow, as you 

can see in comparison with the standard telephone set. The globe measures 12 inches in 
diameter, and the total height, with pedestal, is 16 inches. The globe is printed in some 
fourteen different colors, and is waterproof, so that it can be washed without trouble. The 
"Meridian" in which the globe moves is made of highly polished and nickel -plated metal. 
while the base is a beautiful dull black. A simple lock "A," makes it possible for you to 
change the angle of inclination, for easier inspection and measurement. Only the best of 
material is used in the making of this globe. and this is the first time that a large globe of 
this kind has been sold at such an extremely low price. 

Only with a world globe of this kind la It posalblc to get a true picture of the relation of countries to each 

Other. air -line distant e.. etc. For instance. which Is nearer to New York -Moscow, Russia. or Rio or Janeiro. 
Brazil? Capetown, South Africa. or Tokio. Japan? Honolulu. Hawaii. or Lima, Peru? You will he amazed when 
you actually come to measure the distottee , This Is best done by st etching a string over the globe, in sorb a 

way that it passes directly over the two cities or two point a In quest loo. Not only is a (tat map Ieceld ire but. 
when It t 

n 

es to distance. it 1: all iiruiz. The true menanremrnte s be mode la on st. oa Thl globe le 

big enough to give your den or room a Paoli (tonal appearance; and those who own (heln would not part with theirs. 
JUST THE THING FOR A X -MAS PRESENT. 

The World Short -Ware Globe. as 111ua- 
tratwl, 12 -Inch diameter, 10 inches high. 
Authentic. up-to -date (published late 
1932) ; over 7.500 names amt plates - 
there have been 1362 official changes in 
the past ten years. Spelling 

e1 

forms to 
rulings of U. S. Department of Commerce. 
and (loyal Geographic Society. London, 
England. Names as they are spelled by 

HOW TO ORDER 
Send in.nr ,.J.....ona,.4 

hock rh., 41.,t.', 
), Enelu^., 

n$r,5- 

parr! nort rm. 

their local broadcasters. Washable lac- 
quer finish; movable-meridian style of 
mount Inc. Stuart modern base des lin In 
black, polished nickel meridian. All viola's 
are parked in a carton for safe shipment, 
and we guarantee delivery In perfect con. 
dit inn to you. List price, 
s l' ai Your Special Pelee ;3.75 

SHORT WAVE CRAFT 98 Park Place NewYork City 

TWO SPLENDID HOLIDAY ITEMS 
SOLAR RAY LAMP STOPPANI COMPASS 

8.,- 
t 

. 
r 

rein,;... ,, e 

l n, Oh 
l lv ., r III d boy a . 

for your henneñ LIMO for your 
home. The Solar-Hay 
Cnrba lamp pays for 

EEt.eu in a few treatment.. 
veryoin in too 

airing the health airing 
Ultra l'i.Aet Nags tlo,t 

you gel from the Sun 
during the s 

and which you ono-rd 
i the winter more 

than, t e .0 ¡Ohm 
time of the year. 
This i a LARGE 

i'hyo, usas) by 
1'h yair ion n who 

charge 95.00 fora treatment. Height 12 s§" 
u 

ve 11. 

Fare of lamp 10 Si". Width 10tí ". Depth x List price with Scree and Goggles, Comde 

. 
bt 

317.50. Our price prepaid 83.38. 
Large Professions! Model. Full descriptive circular moiled upon request. Our price prepaid $4.50 each. 

112 S. Chambers St., 
New York City 

A Precision Instru- 
ment made in Bel- 
gium. Purchased by 
the U. S. Govern- 
ment at more than 
$30.00 e a c h. 
Ideal for Radio 
Ex per imenters 
Laboratory. al- 
so may be used 
as a Galvanom- 
ter for detect- 
ing electric cur- 
rents in radio 
circuits. Ruby jew- 
eled, solid bronze, 4 

inches square. fitted 
in a hardwood case. 

GOLD SHIELD PRODUCTS CO. 

Intermediate transformer to about one - 
half of its capacity. Use an oscillator in 
making these adjustments. In the event 
that you have no oscillator, use some 
electrical appliance using a motor or a 
common door buzzer. Place this device 
very close to the set. You are now ready 
to proceed and adjust the other interme- 
diate frequency transformers. The I.F. 
tuning condensers should be adjusted for 
maximum volume; in other words, rotate 
these condensers by means of a screw 
driver or neutralizing wrench to the left 
or right until the signal or noise in the 
phones comes to its loudest point. 

When this has been done, tune the oscil- 
lator condenser until a hissing or rushing 
sound is heard. This will indicate to you 
that the oscillator is in tune with the 
intermediate frequency stages. You then 
disconnect the noise generating device. 
You are now ready to tune in a short wave 
station. When this has been done, adjust 
the I.F. trimming condensers again for 
best results. It should be noted that dur- 
ing this procedure, the plate condenser of 
the first I.F. transformer should NOT be 
changed or adjusted, therefore your ad- 
justments should be made with the re- 
maining five I.F. condensers. 

Those of you that are "old timers" can 
pass this along, but you fellows that are 
just "breaking into the game" should read 
this three or four times and remember 
that the secret to n successful job is 
SHORT LEADS, complete shielding, and 
a clean wiring job. Take your time and 
do a neat job, not only will it look good 
but it will work well. Make your leads 
as short as possible and make them clean 
and ship- shape. Don't have HOT grid 
leads running all over the chassis. Be 
proud of your set, and remember that the 
more time and care that you put into the 
set the more fun and pleasure you will 
get out of it. 

THE NEXT ISSUE 
Will Contain 

Descriptions of Many 
NEW 

SW RECEIVERS 
You Dare Not Miss! 

E. Including SUPERHETS, and a 
brand -new SUPER- REGENERA- 
TIVE circuit. Also Part II of Mr. 
Malsberger's series -"Smoothing Up 
Your Receiver Controls." Also 

plenty on 

TRANSMITTERS 

Alden 4 -Pin Plug -In Coil Data 
Meters 
Wave- 
length 
200-SO 

Distance 
between 

Grid coil turns Tickler turns 2 coils 
52 T. No. 28 En. 19 T. No. 30 En. ié" 
Wound Close wound (CW) 
32 T. per Inch 

80-40 23 T. No. 28 En. II T. No. 30 En. W' 
Wound C. W. 
18 T. per inch 

40-20 11. T. No. 28 En. 9 T. No. 30 En. 
3-32" between tarns C. W. 

20-10 5 T. No. 28 En. 7 T. No. 30 En. Sf' 
3-16" between turns C. W. 

Coil form-216" long by IN" ¡" dia. 4-pin Ixtse. 

List of Parts 
1- Chassis and Panel 
1 -Set Na -aid 2 winding, 4 pin S -W plug - 

in coils. 
1 -Set special 3 winding, 6 pin S -W plug - 

in coils. 
5 -Tube Shields, National ( Hammarlund). 
3-465 Kc. I.F. Transformers, National; 

(Gen.-Win; Hammarlund.) 
1 -2 gang .00015 variable condenser, Na- 

tional. 
(Continued on page 49R) 

Sá 

i- 
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TE CRAFT 

'S. Amateur Transmitters 
(Continued from page 471) 

for DECEMBER, 1933 

Appearance of the power -pack used with the Amateur Transmitter described this month by Mr. Victor. 
is oscillating. The tube should draw only 
20 to 25 mills, if a good crystal is in the 
holder. Now place the amplifier tube in 
its socket, but do not apply current. Re- 
move the antenna coupling coil. Now tune 

the amplifier tank until there is a rise in oscillator current. Then adjust the little neutralizing condenser until the amplifier condenser can be moved all over its rang', without causing a rise in the crystal cur- 

SW 

TO 
11011, 
AC 

4 MF 
(EACH) 

N 

SWITCH TO LEAVE FILAMENTS ON 
WITHOUT-HI I VOLTAGE WHILE 

LISTENING TO OTHER FELLOW. 1 

R 

C SW. 

Here are the simple wiring diagrams showing how to connect the essential parts used in building the power -supply unit for the Amateur Transmitter. 

Of rICIAL 
SHORTWAVE 

RADIO 
MANUAL 

LSPII MCSTÉa§ !1![p 
era CIJIDL 

fldPwfXrfilw 

495 

FREE 
1934 Official Short Wave Radio Manual 
1934 Official Radio Service Manual 

FREE WITH ARCO 
TUBE PURCHAS- 
ES, you may select 
a 1934 OFFICIAL 
SHORT WAVE 
RADIO DIA \- 
C'AL whüh 
sell: for $2.30, 
with your order 
amounting to $8.00 
If you prefer you can get 
FREE, the 1934 OFFII'I.1f, 
RA 010 SERVICE NI:tNUAT, tuj, which sells for 83.50 with orders tirlg to 810.00 both manuals Ó t rider, 01 817.(0. 

THIS OFFER IS SUBJECT TO WITH -' 
DRAWAL WITHOUT NOTICE. 

Complete Stock Ready for Immediate Shipment Order 
prices are F. 0 If. FAi 

n1 o(rlll" 
N,.nrk order. 

o forty read express or parcel port. No order for Ir nun $1.00 eceepre.L 

Vola Yon, Type nt. Deacriptio0 Cos UX- 201A 3.0 Detector Amplifier 8 .30 UX -226 -I.5 Amplifier (A -C Filament/ .30 U Y-227 -2.5 Detector Amplifier (A-C Hater) .30 UX -171 5.0 flower Amplifier 3í soil" 30 UX- 171A -5.0 Power Amplifier Si amp .30 UX -240 -..o Voltage amplifier detector .40 UX -120 -1.3 Power Amplifier .40 UX- 199 -3.3 Detector amplifier .40 UV -189 -3.3 Ietactor amplifier abort pm UV- 199 -3.3 With a,tandard 201A bac ,40 UX- 112A -3.0 Amplifier detector 4 amp .40 UX -112 -5.o Amplifier detector h amp .40 UX- 200A -5.0 Detector 
UY -224 -2.5 Screen grid it -F aniplifter(A -C Heater) .40 UX -245 .5 Power amplifier 1A -C Faameot) al" UX- 2016 -5.0 Detector amplifier 3f amp .60 UY -246 -2.5 Duel Chid Power amplifier (A -C Ill ) .60 UY -247 -2.5 Power amplifier pentode (A -C Fil ) .60 UY -257 -2.5 Power amplifier pentode (D-U Fil ) .85 WD-11 -I.I Detecor amplifier 60 WD-12 -I.1 Detector amplifier .60 UX -230 -2.0 Detector amplifier .60 UX -231 .-.!.o Power amplifier 
UX -232 -2.0 Screen gril radio frequency amplifier .60 UY -233 -'2.0 Power amplifier pentode .85 UX -234 -2,1) Sucrer -control R -F amplifier pentode, .85 UY -235 -2.3 Sliver -eon trol R- FAmp.(A-C Hestia)- .60 UY -236 -I.3 Sere. ..Chid R -F Amp. t A -C Hater). .85 UY- 237 -6.3 Detector amplifier (A -C fleeter) .85 UY -238 --43 Power amplifier pentode (A -(' Heater) .85 UY- 239 -0.3 R -F amplifier pentode( A -(' heater) .85 UY -SSI -2.5 Super-control R -F Amp.(A -C Heater) .60 2A3 - I.,...r nmplilier triode (A.0 Meurer, . 1.10 2A6 - To:: F5,10. and high Mu Tried, .85 247 - l'rntz,rid convener ,:1.(- Heater, 1.10 287 -2 1 Dupiez -Dúwle Fantods (A -C )lester. 

6A7 : Pentazri.l Converter :A-C Hwh..: 687 -.:, Millet- I'i,ol. Pentode A.( Il. ... 

42 
43 
44 
48 
49 
53 
55 
56 
57 
58 
59 

f 74 
77 
]9 

l 

'IY,.,de monliher IA, Reiter -_ '. I riple grid deli-con Ann, I t -(' lie t..- 
n Triple all l R- F..n:nlifier ifig il.: -2 .1 feint. arid pew.. Amn. IA-C' -.i T,IMs -arid detector ampli erl(4. 0 -I.3 Triple -grid R -P A -C R I... 5.3 Clam 8 Twin amplifier (A -C Heeler) SS a Duple, Diode Triode (A -C N 89 .3 Triple grid power Amp (A -C Heet , . PZN -.5 Power amplifier pentode (A -C Nnfero UX -210 -1, í ricer .oi tifiar pvRleror A -C Fil l UX- 222 -a .t, Rere grid radio burners oi Iffier UX -250 -7,5 Power amplifier (A -C Filament) UV-227A -2.5 Detector amlr.lifier (qu irk h (A C )tinter). UV- 224A -2.3 Rrr..n grid H -F amplifier (quirk heater) UX -162 -(J O Spnrton type power Amp. (A-C Fill 1.1X 183 Oo 171. Power o,, 1.13.4114 1( nirtnn detector A,,.. (A -C l I 02.585 -7 5 `P:Irtnn type ['nee. Amp. IA.0 Fl".) 

UX -401 1Il 3Krllogg typo 
pe (A-C Ilester) UX403 -3t.0 Kellogg type output triode (A-C Neater) 

1.10 
1.10 
1.10 
1.10 

as 
.85 
.60 
.60 
.85 
.85 

1.10 
.85 
.85 
.60 
.60 
.60 
.60 
.95 
.t3 
.85 
.60 
.95 

1.10 
1.10 

.8V 

.85 

.85 
2.10 
1.50 
2.00 

RECTIFIER AND CHARGER BULBS 
12.1 NHL Fortifier tube R.H. (Raytheon type) 1.79 g-10 Amp. trickle rh Roll, :Tonga.. type) 2.00 
'i,' 

.harcer Rn15 (TI, ,ar type 2.00 
i'. 4:1 

e Amp. rho R..Ih Tung.F tYpel 3.75 mP eh R..IIi IT:mear type, 7.50 UX.8d6 -2.5 Reif Wave Memory Rectifier (ha.y duty) 2.75 
UX- 260M -.. 3 11,1f 

{'rive 
Rectifier 

emory 
(A-C 

por 
Roder/ 

1.10 UX281MM 7.5 II,Ir Wove ,Aferenry Paper Reerifi.r 1.90 UX -671 -2.5 HAI( Wave Alne.my Vapor kertifier ..... 1.10 ux.280 -5.0 Frill Wave ReetiOer .40 5Z3 a.0 NoovvDutyy Full -Wave Rectifier 2323 50 Rectifier- dn,Aler (Neater) .95 UX -261 -7.5 11411 Wm Reerifiee 1.10 08.262 .5 Fill W1,. Memory Vopo, RenMAer. .65 UX -263 -f.0 Heavy dnev full wave mercury vapor rectifier - .6S UX.216B 7.5 1101f Wave Rectisn 
85 ÚM-M2 r5{.f Full 

1 Ñ.J., 
Rectifier 
nifier (I1 UX -872 -7101 Volt. Half W.0. Mercury Valor Rectifier.. 11Ó0 

Speeióeatlons d quotations on PHOTOELECTRIC 
CELLS. TELEVISION TUBES. TRANSMITTER TUBES, CRATER TUBES, HIGH VACUUM TYPE CATHODE RAY TUBES suitable for television and standard 

sad hlographic uses. SUBMITTED ON REQUEST. 

ARCO TUBE COMPANY 
40 Park Place Newark, N. J. 
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Np- 
NSA Í AD BIG BROADCAST F20 CA 

s -- / { ® ave2 3 o / ° t 
RIGHTNOW is the time of the year when millions of subscriptions to favorite magazines expire. 

RIGHT NOW is the time to renew your subscription when prices, for a limited time only, have been sensationally 

reduced. Ordering at this time will mean a saving of several dollars for you. 

In assembling these many combination subscription offers we have made it possible that our readers obtain standard, 

popular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers 

has this great combination of magazines been made available at the unusually low cost. NOW you should order - 
at money- saving prices. It is most appropriate at this time of the year to send your friend his favorite magazine. 

Read over the various combination offers, and see how we bring you double values for only half the price. Then 

order your magazines today. Prices are going up -this is your protection for one year. RIGHT NOW sit down 

and send us the list. If books are to be sent to individual people, mention specifically the name of the magazine 

and to whom and where it should be sent. Don't miss this wonderful opportunity. All prices quoted are for sub- 

scriptions in U. S. A. only. Canadian and Foreign subscriptions require additional postage. 
15 

OFFER NO. 1 
OFFER NO. 8 OFFER 

$2.50 Short Wave Craft $2.50 OUR PRICE 

Short Wave Craft $2.50 CUR .R1cE Short Wave Craft CUR PRICE 
College Humor 1.50 

Q S T 2.50 Christian Herald 2_00 $3.25 _ $3.75 $3.50 Regular Price $4.00 

Regular Price $5.00 7 Regular Price $4.50 OFFER NO. 16 

OFFER NO. 2 OFFER NO. 9 Short Wave Craft $z.50 OUR PRICE 

OUR PRICE 
1.50 

$3.25 Short Wave Craft $2.50 Short Wave Craft $2.50 iklC -E Shorland 

Radio -Craft 2.50 Photoplay $3.85 Regular Price $4.00 

Regular Price $5.00 $3.75 Regular Price $5.00 OFFER NO. 17 

OFFER NO. 3 OFFER NO. 10 Short Wave Craft 5250 OUR PRIG! 

Short Wave Craft $2.50 Short Wave Craft $2.50 OUR 'rkICE 
Silver Screen 1.00 - 

Regular Price Regular 

$3.00 
Radio News 2.50 Life or Judge (Only One) 150 Regular Price $3.50 

55.00 Re ular Price 54.00 $3.25 OFFER NO. 18 
Short Wave Craft $2.50 

OFFER NO. 4 OFFER NO. 11 k 3.00 

Mechanics 2.50 

Short Wave Craft $2.50 Short Wave Craft 52.50 OUR PRICE 
Regular 

Golden 

$5.50 

Everyday Science and Delineator I00 

$3.00 OFFER NO. 19 
Regular Price $3.50 Short Wave Craft 52.50 

Regular Price OFFER NO. 12 Review of Reviews 3.00 $4.25 
OFFER N 5 Short Wave Craft 52.50 

Short Wave Craft $2.50 
OUR PRICE Regular Price $5.50 

Pathfinder I.00 OFFER NO. 20 
Popular Mechanics $2.50 $3.00 Short Wave Craft $2.50 

$5.00 
Regular Price ;3.50 3.00 

Regular Price Nature - $4.25 
OFFER NO. 6 OFFER NO. 13 

55.50 
OUR PRICE 

Regular Price 
Short Wave Craft 52.00 OFFER NO. 21 

Short Wave Craft $1 

0 American Boy 2.00 

Popular Science $3.50 Short Wave Craft 52.50 OUR PRICE 

Scribner's 4.00 

Regular Price 
$3,3 5 Regular Price $4.50 

OFFER NO. 7 OFFER NO. 14 Regular Price $6.50 $5.25 
Short Wave Craft $750 OUR PRICE Short Wave Craft 52.50 OUR PRICE OFFER NO. 22 

I.50 Motion Picture 
$3.25 Short Wave Craft $2.50 OUR PRICE 

Modern Mecha ni. 
$3.3 5 Physical Culture 2.50 

$4.00 Rey'.ar Price N. $3.25 
Regular Price $4.00 

OFFER NO. 23 
Short Wave Craft 52.50 ' ; PRICE 

Boys' Life 1.00 

Regular Price $3.50 $3.00 
OFFER NO. 24 

Short Wave Craft $2.50 OUR PRICE 

Pictorial Review 1.00 

$3.00 
Regular Price $3.50 

OFFER NO. 25 
Short Wave Craft $2.50 OUR PRIG' 

Wonder Stories 2.50 

Regular Price 55.00 $3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

$4.25 

$3.85 

Regular Price 

es an Ideal 
if t forAnyone 
Perhaps there is some friend out of town, or right 
near you. to whom you swish to carry your remem- 

brance throughout the year. Then here is a good 

idea. Send him his favorite magazine, or one you 

know he will thoroughly enjoy. (You can even send 

a magazine subscription to your best lady friend.) 
A subscription to a magazine is always appreciated, 
and certainly brings remembrances. A courtesy 
card advising your friend of the kind donor will be 

sent to him or her bearing your name. Send one 

or more popular magazines to your many friends or 

relatives. 

All Subscriptions Will Be Mailed to 
You Without Delay -Use the Coupon 

When Ordering 
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GPTCOMBI1OW S 

0EPS TO CHOOSE Foy 
m 1.,wß ï avocóte a§ . thies 

The BIG 4.. Offer 
Grouped below are many of the outstanding magazines which can be taken in 
combination with SHORT WAVE CRAFT. The individual groups represent a sub- 
stantial saving over the regular newsstand rate of all the books. ORDER TODAY. 

Short Wave Craft 
Modern Mechanix 
Wonder Stories 
Christian Herald 

Short Wave Craft 
Popular Science 
Delineator 
Pathfinder 

Short Wave Craft 
American Boy 
Motion Picture 
College Humor 

Short Wave Craft 
Sc reen la nd 
Silver Screen 
Life or Judge (Only One) 

Short Wave Craft 
Golden Book 
Review of Reviews 
Nature 

Short Wave Craft 
Scribner's 
Nature 
Pathfinder 

Short Wave Craft 
Physical Culture 
Life or Judge (Only One) 
Boys' Life 

Short Wave Craft 
Modern Mechanix 
Pictorial Review 
Nature 

OFFER NO. 26 
I year 
I year 1 ALL FOUR 
I year , ONLY $6.00 

OFFER NO. 27 
year ALL FOUR 

I 

I year ONLY $4.50 
OFFER NO. 28 

I year 
year ALL FOUR 

I 

yea; ; ONLY $5.00 
OFFER NO. 29 

I year 
I year ALL FOUR 
' 

year) ONLY $4.75 I year 

OFFER NO. 30 
year ALL FOUR I year 

ONLY $7.00 
I year - 

OFFER NO. 31 

°r ALL FOUR 
I year 

I re 'a ONLY $6.50 ye 

OFFER NO. 32 
year 

1 ALL FOUR 
I 

' ear ONLY $5.00 
I 

OFFER NO. 33 

year 
year ALL FOUR I 

year i ONLY $5.60 

YOU SAVE 

$2.50 

YOU SAVE 

$1.50 

YOU SAVE 

$2.50 

YOU SAVE 

$1.75 

YOU SAVE 

$4.50 

YOU SAVE 

$4.00 

YOU SAVE 

$1.50 

YOU SAVE 

$ 2.40 

The BIG "Popular" Offer 

SHORT WAVE CRAFT for One Year and your choice of a 

subscription to any two of the publications listed below. 
each for one year, at the special combination rate of 

Motion Picture 
College Humor 
Sc reenland 
Silver Screen 

Physical Culture 
Boys' Life 
Pathfinder 

ALL 3 FOR 

$4.15 
McCall's 
Delineator 
Pictorial Review 
Woman's Home Companion 

THE 
PUBLISHERS 
WILL HAIL 

'THE A1444Z /NE 
DIRECT FROM 

THE /ROWN &HK 
TO YOU 

Your Choice of One or More 

of These Popular Magazines 

Everyday Science 

and Mechanics 

Radio -Craft 

Short Wave Craft 

Wonder Stories 

Popular Mechanics 

Radio News 

Popular Science 

Modern Mechanix 

Christian Herald 

Photoplay 

Life 

Judge 

Delineator 

Review of Reviews 

Natue 

Boys' Life 

Woman's Home 
Companion 

American Boy 

Golden Book 

Screenland 

Silver Screen 

Motion Picture 

Pathfinder 

College Humor 

Pictorial Review 

McCell's 

Physical Culture 

Scribner's 

Q S T 

Take Advantage of These Big 

Subscription Saving Offers - 
ORDER TODAY! 

SHORT WAVE CRAFT 
96 -98 Park Place. New York, N. Y. 

Fill this e..ri in of the . 'f n , ',o lo l.. Sob to fri.na. 
DO NOT DETACH FRb).1'iiTÌ)kR NÁii' biF rnl"PnN. IÌ.everel msil,.l 

aa. 4uul' pothis olr one Ì ï. o >< .en, Write on plain 
of 

Gentlemen: Enclosed you will find my remittance of S for which please send 
me Combination Offer No. , which consists of SHORT WAVE CRAFT and the fol- Flea.. send the to 
lowing magazines: r N.uw of magazine) 

Dome 

Address 

Name Address Ci.r State 

City . _. State Mention Out it Is sent by 

(For Canadian or Foreign Subscription rates on any combination offer, write for cost of 
additional postage.) 
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WRITE TODAY 
Enclose 4 cents for postage. Treatise 

sent by reto oil. 
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FREE! 
116 Page RADIO 

and 

SHORT WAVE 

TREATISE S 

Avail yourself 
now of the op- 
portuaity to re- 
ceive the free 
1938 Fall 
edition of our 

end 
Short Wave 
Treatise. No. 
26. 116 solid 
page 
use f ul in- 

¡or a t: 
radio uem., âia: 

gram , tlustratimU, etc. 
Considerably Imam. and 

Over 100 New Hook -Ups, more iaatruetive then our 
Etc. 1000 If u,trations. No.25 i.aue. If you had our 

treatise No. 25 and t 
d.. tally all our previou s isues.rou are familiar with the 
ty1, ' hook we pnhlirh but the new No. 26 -what a 
., b,k! 'rho entire editorial section is new from beginning 

to end an old word remains. Cons begile space has 
Insn devoted to artighes for the radio beginner. This 
alone is worth its weight in gold. Ti.. Superheterodyne 
priruiple is thoroughly explained in this issue in clear, 

node language.. No. 26 
U, 

i nor just another catalog. 
It contains more valuable and no --date information 
Wan can le fou nd in any radio text book on the subject. 

PARTIAL LIST OF CONTENTS 
F,rndomental Princird,s of Radio -Ohm's l.n,e- 

Ihf of Veo Tubes- Construct:na a Triple Tai, 
Ampli %err- Canstruetino n Tiny A.C.-D.C. Portable 
l:+.vir.r -All At t Super ?eterodynea- Eliminnti, 
Ilnnm.,. /r Static- 0.'141no0inp 7es -rube ,Sant II 

"g4,'.rfn,aei' neeeirer- rmsiodo 
,r 

r roed nod 

RADIO TRADING CO. 
look Park Place New York City 

No: No': 
this is not the sort of magazine that ou 
read and then discard. 

Readers keep their copies for years as 
a steady reference and thousands of let- 
ters attest to this. 

It is now possible to save your copies 
and for this purpose we designed a 

splendid binder for you which holds 
twelve copies. It is made of heavy sub- 

/stantial 
material and is covered with 

black grain leatherette. The name of the 
magazine is stamped in gold on the 

cover. 
An ingenious mechanical arrangement is 

provided which makes it possible to hold the 
copies Nat when reading roar the binder. 

SHORT WAVE CRAFT Binder 
ss described, prepaid in the United$1 25. 
States 1 

Canada and foreign countries 25c extra. 
We accept money order, check, stamps or 

cash. 
SHORT WAVE CRAFT 

I)8 Park Place New York, N. Y. 
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Amateur Transmitters 
(Continued front page 4951 

rent. Now apply voltage to the amplifier, 
and a spot will be found where a flashlight 
bulb connected to a loop of wire and held 
near the amplifier tank coil, will light 
brightly. The amplifier should now be 
drawing about 20 mills. (M.A.) Connect 
the aerial and load it up by varying the 
coupling adjustment and the antenna 
series condenser until the set draws about 
70 mills. Never draw more than that! 
For operating on either 80 or 160 meters 
the procedure is identical. If it is desired 
to use a 160 meter xtal on eighty meters, 
tune the oscillator on 160 meters and fol- 
low the procedure previously outlined with 
the exception of the fact that the amplifier 
coil is wound for 80 meters. It may be 
that it will not be necessary to neutralize 
when doubling, but a little experimental 
work with the transmitter going will show 
what gives best results. Remember that 
15 minutes with the monitor will tell you 
a lot more than several hours asking ques- 
tions over the air. The antenna used is 
the same as that described last month, a 
piece of wire 130 feet long, including lead - 
in, and a good ground connection. As al- 
ways I will be glad to answer questions, 
provided a stamped, self -addressed envel- 

ope is enclosed. Cheerio, and hope you 
have plenty of good QSO's. 

Parts List 
1 Crystal (Harrison Radio) 
1 Crystal Holder. 
1 Crystal Mounting. 
3 .00035 m.f. variable condensers; Harrison 

Radio Co., (National Hammarlund: Card- 
well) 

1 .00005 m.f. variable condenser; Harrison 
Radio Co. (National Hammarlund; Cardwell) 

3 .002 mica condensers; Harrison Radio Co. 
1 0001 mica condenser; Harrison Radio Co. 
1 50,000 ohm one watt resistor; Harrison Ra- 

dio Co. (Lynch) 
1 40,000 ohm one watt resistor; Harrison Ra- 

dio Co. (Lynch) 
1 20,000 ohm 25 watt resistor; Harrison Radio 

Co. (Lynch) 
1 25,000 ohm one watt resistor; Harrison Ra- 

dio Co. (Lynch) 
1 40 ohm C.T. resistor; Harrison, Radio Co. 
2 126 M.H. R.F. chokes ; Harrison Radio Co. 
1 Eby 6 prong socket; Harrison Radio Co. 
2 Eby 5 prong sockets: Harrison Radio Co. 
2 Eby 4 prong sockets: Harrison Radio Co. 
1 Power Transformer, Acratest 
1 Dual 4 nit. Condenser, Acratest 
1 150 M.A. 30 henry choke, Acratest 
4 stand -off plug -in insulators. Harrison Radio 

Co. (Johnson, Fleron. National.) 
Fahnestock clips; hardware, wire, coil forms, etc. 

The Mitchell 7-Tube Super -het 
(Continued frorst page 493) 

1- .000025 midget variable condenser. Na- 
tional. 

1 -.001 mf. padding condenser. Hammar- 
lund. 1- .00035 mf. mica condenser. 1- .00025 mf. mica condenser. 

1 -.01 mf. 400 v. coupling condenser. 
10 -.1 mf. bypass condensers. Flechtheim. 

1 -25 mf. 50 volt Electrolytic condenser. 
R. T. Co. 

2 -8 mf. Electrolytic condensers. R. T. Co. 
1 -10 millihenry R.F. choke, (Hammar- 

lund)'. 
1 -80 millihenry R.F. choke, National 

(Hammarlund). 
1 -High ratio tuning dial. 
1-5 prong socket Eby (Na -aid). 
3-4 prong socket Eby (Na -aid). 
5-6 prong socket Eby (Na -aid). 
1 -7 prong socket Eby (Na -aid). 
1- 10,000 ohm potentiometer- Acratest. 
2 -350 ohm 1 watt resistors, Lynch (In- 

ternational). 
1-400 ohm 5 watt resistor, Lynch (In- 

ternational). 
1 -500 ohm 1 watt resistor, Lynch (In 

ternational). 2- 25,000 ohm 1 watt resistors, Lynch 

(International). 2- 30,000 ohm 1 watt resistors, Lynch 
(International). 2- 250,000 ohm t watt resistors, Lynch 
(International). 1- Antenna -Ground terminal strip. 

1 -A.C. line switch. 
1 -650 volt C. T. power transformer, Ra- 

dio Trading Co. 1- Dynamic speaker and plug, with out- 
put transformer for '59 tube, R. T. Co. 

1 -A.C. line cord and plug. 
Necessary knobs, wire, hardware, etc. 

Tubes 
1 -'56 type 

Dyke. 
2 -'57 type 

Dyke. 
2 -'58 type 

Dyke. 
1 -'59 type 

Dyke. 
1 -'80 type 

Dyke. 

tube, Gold 

tubes, Gold 

tubes, Gold 

tube, Gold 

tube, Gold 

Seal, Arco, Van 

Seal, Arco, Van 

Seal, Arco, Van 

Seal, Arco, Van 

Seal, Arco, Van 

Choose the nearest standard size. - 
Editor. 

- COIL. DATA - 
DET OIL 

RANGE 
METERS ANT SEC 

IO - 20 4 TURNS 
CLOSE WOUND 

20 -40 

40.80 

80 -200 

7 TURNS 
CLOSE WOUND 

4 TURNS 
SPACED 3 /14" 
Ii TURNS 

SPACED '/8- 
7 TURNS 

CLOSE WOUND 
23 TURNS 

SPACED I/16" 
16 TURNS 

CLOSE WOUND 
SO TURNS 

SPACED t /52' 

WIPE 
USED 

ALL GRID 
COIL 

N2.24 D.SC 

ANT., PLATE 
AND PICK -UP 

COILS a 

N4 30 D.S.0 

OSC. COIL 

PLATE GRID PICK- UP 

4 TURNS 
CLOSE WOUND 

4 TURNS 
SPACED 3/16" 

2 TURNS 
CLOSE WOUND 

7 TURNS 
CLOSE WOUND 

IL TURNS 
SPACED '/8" 

2 TURNS 
CLOSE WOUND 

7 TURNS 
CLOSE WOUND 

23 TURNS 
SPACED ',6" 3 TURNS 

CLOSE WOUND 

16 TURNS 
CLOSE WOUND 

50 TURNS 
SPACED '/32" 

4 TURNS 
CLOSE WOUND 

PLATE 
COIL 

C.G. TO 5.0. 

/ 05C. COIL 

f( 44ár 

PICKUP 
COIL 

K TO I.11 

0410 
COIL 

P TO N 

Coil Data for Mitchell 7 -Tube Super -het. 
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Miles Socket Mike 
Patenti Pending 

IN ALL THE WORLD NO OTHER 
MIKE LIKE THIS! 

Miles Announces the Latest 
In Public Address Systems 

A SOCKET OPERATED SOUND 
SYSTEM! 

MILES SOCKET MIKE (patents pend- 
ing) will operate with 
(1) Any Standard Radio Receiver, 
(2) Any Standard Power Amplifier with 
built -in Speaker. 
MILES SOCKET MIKE AND SOCKET 
AMPLIFIER plug directly any 110 V A C 
Lighting Circuit. 
MILES SOCKET MIKE and RADIO RE- 
CEIVER or AMPLIFIER are operated as 
two separate units. They are designed to 
function at widely separate points within 
a building thus enabling you to speak from 
the bottom floor to the top floor or from 
room to room without the use of wires. 
Contact between MIKE and AMPLIFIER 
or RADIO RECEIVER is automatically 
established when you plug them in at your 
regular service outlets. 
Installation is virtually INSTANTANE- 
OUS. No wiring; No Temporary lines; no 
time lost; No mistakes; No installation 
costs; No additional equipment needed. 
Details on request. 
Miles Socket Mike Co., 244 West 23rd St, Dept. f, New Yak 

Let SLIDE RULES 

Do Your Dividing 
and Multiplying! 

Midget 5 in 1 Circular Type: 

Metal 4" Dia. 
Price $1.50 

Case 50c extra 
1.23 -T 150.41- 
1.24.-7 
'Fan 8°5' -7 
cot 794 -7 
43íX {s -1 
Log 56.25 - 
tic;, of 145.9 -7 
5.10 -II+ 1.78 -1 

Solve eneily all thew and dm.ns of other mathematical prob. 
lem. w' bout pencil and e by mono. of the .if.dew .vl.d. 
Rai.. Tbie rule solves probl.,. i vl.iplka.wn. division. 
addition. wbtr.mh.n, 

nay problem 
° ï. aw [ and 

..f number.. The -Tow tmaiw site the i ` rosi 
mue . ̀µmir of ail.. 1 st Ls of number.. Adds 

and 
tangent. 

rubtrae Marmon.. Approved by collages 

SPECIAL RADIO SLIDE RULE 
Price 75 cts. prepaid 

Short -Wave Type: Solves all "Coil Data, 
Condenser and Inductance" Problems. 

Dataprint Co., Box 322, Ramsey, N. J. 

The Adams.4 S -W 
Converter 

(Continued from page 471) 
dynes. This simplifies the task of tuning 
and also makes the adjustment of the 
"ganged" tuning condensers less compli- 
cated. 

Assembling the Converter 
Those who prefer to make the converter 

will find their work quite simple. First, 
mount all the parts on the metal chassis 
in the positions shown in the photographs. 
This will be found very easy, as the mount- 
ing holes are already drilled. It will be 
noted that many of the parts, such as some 
of the fixed condensers and resistors, are 
connected to the metal chassis. These may 
be mounted so that the grounded terminal 
touches the chassis and a drop of solder 
applied to assure a good contact. When 
the parts are all in place, the unit may be 
wired. This is done by soldering insulated 
wires to each of the parts as shown in the 
diagram. 

After the converter has been wired, it 
is ready for adjustment. This consists of 
turning the coil switch to the 80 -200 meter 
scale; connecting the converter to the 
broadcast receiver and tuning the latter to 
about 200 or 225 meters; turning the equal- 
izing condenser on the top of the inter- 
mediate frequency coil to a point at almost 
maximum -and then tuning in a station. 
After a station has been picked up, re -tune 
the equalizer on the I.F. coil for maximum 
volume, and then adjust the trimmers on 
the two tuning condensers to the best point. 
Finally, turn the equalizing condenser in 
the aerial lead (the one on the back of the 
converter) to the point where the volume 
is best. During all these adjustments, the 
converter and the broadcast set are turned 
on, of course. 

To connect the converter to the broad- 
cast set, it is only necessary to disconnect 
the aerial from the latter and connect it 
to the aerial binding post on the converter. 
Then connect two wires from the Converter 
Unit to the receiver aerial and ground 
binding posts. (The two binding posts on 
the converter for this purpose are marked 
"Receiver Aerial" and "Receiver Ground" 
on the diagram.)- Emanucl Mittleman. 

The List of Parts 
The following parts are used in the con- 

struction of the converter: 1- Powertone metal chassis and cabinet 
1 Slow- Motion Dial 1- Powertest 2 gang special S.W. condenser 2- Powertest 6 prong sockets 1- Powertest 5 prong socket 1- Powertest 4 prong Socket 3- Powertest Tube Shields 1- Powertest Special Power Transformer 2- Powertest 8 mf. Dry Electrolytic Con- 

densers 2- Powertest 100 mmf. Equalizing Condens- 
ers 1- Powertest .00014 mf. Variable Condenser 1- Powertest Special I.F. Coil (Shielded) 1- Powertest 200,000 ohm Volume Control 
and switch 1- Powertest 1. mf. Condenser 2- Powertest .1 mf. Condensers 1- Powertest .01 mf. Condenser 

1 -B. B. L. Special S.W. Coil Unit (With 
Switch)* 3- Binding Posts, Eby 1- Powertest Special Filter Choke 

1 -A.C. Cable & Plug 
4 -Knobs 2- Screen -Grid Clips, National 1- Powertest 2500 ohm resistor (1 Watt) 1- Powertest 2500 ohm resistor (1 Watt) 2- Powertest 10000 ohm resistor (2 Watt) 
1- Powertest 300 ohm resistor (5 Watt) 1- Powertest Special R.F. Choke 
1 -Type 56 Tube, Arco, Gold Seal, Van 

Dyke 
2 -Type 58 Tubes, Arco, Gold Seal, Van 

Dyke 
1 -Type 80 Tube, Arco, Gold Seal, Van 

Dyke 

This coil data can be found in the 25c 
treatise "Short Wave Coil Book," page 13. 
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QUALITY APPARATUS FOR 

Short Waves 
GEN -WIN SHORT WAVE COIL KIT 

These coils are to 
l 
.idered th fi y nest made. Each coil Is 

precision wound on a different colored bakellte form for 
quick Identification of wave lengths. Used and highly rec- 
ommended by all short wave experts. Range 116 to 22251 

meters, using a .00014 or .00015 mfd. condenser. Recom- 
mended for the following sets: "The Globe Trotter." "The 
Overseas." The Darle 12,500 \Ille Two Tube Receiver 
and Merle Three Tube Signal Gripper." "The Megadyne.'e 
4 Coll Enema! Wire S 4 Cell Litz Wire 

Kit 51.50 t Kit 32.25 
Broadcast Coll, (200 to 550 meten).__ ............. _...._...SSe 

POLICE AND SHORT 
WAVE ADAPTER 

Convert your broadcast net 
into hortwave yet tuning 
from 80 to 200 meter, 

Get exciting 
lle alarm. from f tl. thournd. 
of mile. 

eommu 
w hit 

Wan Mph ehl. 
A mt our phone 
and international 

to ns. The Meeeer 

wo little mosey. 
thrill 

dhd in jië, 
loot wicket. 

directly into the tis detecror 
tul.e in vo St o it uorertsin a. 
b. del numVe 1st. adv4. met. an 
model nu ether of at when ordering. 

No. 200 -for '27. '37 el WI and '56 Def. tube 
No. 201 -fer '24. 

'35. end '36 Det.$1.39 
tube 

ALL -WAVE COIL KIT 
Ranee 25 to 550 Meten 
e..mpriw.a 

n ßä ° wound 
R. 

having having 

nd rdi , eye- 

w)idrh tetoII. 

and d BROAD- 
CAST 

- 
CA6T PRO 
CRAMS own n Amb.w.- ^ Yother three nt threc covere 

into all wvreceiver. by re- 
Marine he toile. with them new 

EN -WIN ALL -WAVE rode. 
Coil. ils he had for use i h 
either 

may 
or .0005h1(d.mden.- 

wW 
cy rih when oded ng 

ew 
i mills. S,p.ratety Ifle 

All Ware Tuner (as 
illustrated) .__ 90e 

All Wave R. F. Coll..._.75e 

a..d n rt.rk or orda 
swi.ter lette, if it canar., rure.n<s 

GENERAL WINDING COMPANY 
254 W. 31st St. NEW YORK, N. Y. 

NEW AMAZING 
AERO 

INTERNATIONAL 
ALL WAVE 

11 TUBE 
SUPER 

De LUXE 
nere tßahI 
W ini, rd'i'tIon. NO 
plus in coils. Auto - 
matte volume con - 
trol -100Çó shielding -n e w sunerphonic 
tubes. Get ALL the 
programs - short 

ve std broadcast. 
Buy now at this re- 
markably Ime prier. 

Completely Assembled 
With 2 Matched Full 
Dynamic $75 
Speakers 

LL 
vN 

Tubes 5775 9 
AERO WORLD WIDE 

1 -Tube Short Wave 
$Gon Set for Head- 
s/cad phone operation 

Enjoy the thrill of listen- 
ing DIRECT to Buenos 
Aires, London. Berlin, 
Paris, and other broad- 
casting stations through- 
out the world. via 
SHORT WAVES. The 
AERO WORLD WIDE 
RECEIVER gets 15 to 
530 meters. For the last 

7 years this little wonder set has been one of the 
Interest sellers In the Short Rave field. 
complete line of radio sets and transmitting appa- 

ratus 

CHARLES HOODWIN CO. 
4240 Lincoln Ave., Dept. F17, Chicago 
Please tend your NEW 1933 FREE CATALOGUE. 

Name____.._......_..._...._... .2..22....2...._..._.........._ 

Street 
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AI 

VISIBLE 
INK SUPPLY.. 

iro 
[IKE N WAT 

Give both l and 
2 in the gift pen. 
To fill the Conk. 
ii.. NOZAC (no 

o wind it. 
V i. b)le ink chen.- 
ber tell. when. 
Proved by over 3 
year. of general sale 

end . $s.lm .,l Pencils $3.00 and mo .. Cl..... o on a Conklin 
ENDURA when you 
Atop for a rubber luck 

$5.011 and 
Pencil. $3.00 and 

more. 
Other reh.11, 

more. 
Conklin gift pen. in modern color 

bi. atl $2.75 and more. 
See Conklin. in all leading 

more. 

THE CONKLIN PEN COMPANY 
Chicago Toledo. Olio San Franel.eo 

PENSPENCILSSETS 
SATISFACTION GUARANTEED 

Short Wave League 

Members 
Identify Yourselves With the 

Organization 

In order that fellow members 
of the LEAGUE may be able 
to recognize each other when 
they meet, we have designed 
this button, which is sold only 
to members and which will give 
you a professional appearance. 

If you are a member of the 
LEAGUE, you cannot afford 
to be without this insignia of 
your membership. It is sold 
only to those belonging to the 
LEAGUE and when you see it 
on another, you can be cer- 
tain that he is a member. 

See page 451 

Lapel Button, made in bronze, gold 
filled, not plated, prepaid 75c 
Lapel button, like one described 
above, but in solid gold, prepaid_ S2.00 
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BOOK REVIEW 
THE INDUCTANCE AUTHORITY. by 

Edward M. Shiepe, B. S., M. E. E. Size 
9' "xlVej "- 52 pages, including formulas, 
diagrams and a wealth of carefully cal- 
culated graphic charts, which will enable 
the short -wave student to determine the 
inductance in microhenries of practically 
any conceivable size of coil, wound with 
wire from No. 14 enamel up to Nn. 32 
enamel. Published by Herman Bernard. 
Price $2.00. 

The author has performed a prodigious 
amount of mathematical calculation in 
working out these extremely valuable 
graphic curves, which should find a place 
on the book -shelf of every short -wave 
student. A special large chart measur- 
ing 16 "x23" accompanies each book, this 
chart having been carefully calculated by 
the author so that it provides straight line 
graphs showing the relations of various 
values of inductance, capacity, and fre- 
quency. This chart covers the values from 
.1 microhenry to 100 millihenries; lmmf. 
to 0.1 mf. and frequencies from 5 to 50,- 
000 kc. Unlike many previous attempts 
to provide this extremely important in- 
formation in graphic form, the author 
has taken all of the various factors into 
consideration, such as the capacity be- 
tween wires, effect of resistance on fre- 
quency, current -sheet effect, the shape 
factor for various coils, which depends on 
the ratio of the diameter to the axial 

length, and most important of all -the cal- 
culation of the inductance of coils with 
spaced windings. 

R 9 SIGS! ANGLE RADIATION, by 
Arthur L. Munzig, W6BY, published by 
the author. Size 51/a "x8 ". 96 pages, il- 
lustrated. Stiff paper covers. Price $1.00. 

This valuable book covers the special 
subject of how to radiate stronger signals 
with certain new types of antennas - 
those producing angle radiation. Among 
some of the subjects illustrated and de- 
scribed are wave propagation, ground 
wave and sky wave; the Kennelly- Heavi- 
side Layer; Refraction; Angle of Radi- 
ation; Critical Vertical Angle; Penetra- 
tion of the Kennelly -Heaviside Layer; 
Shielding Effects of Fog; Wave and cur- 
rent distribution in antennas; Feeder con- 
nections; Slanting antennas; Bent Hertz 
and Metal ball aerials. 

A later section in the book deals with 
the characteristics of harmonic antennas; 
directional characteristics, effect on angle, 
second harmonic antennas; fourth har- 
monic antennas, all the way up to the 
tenth harmonic antennas. Another section 
deals with two -wire R.F. lines, single -wire 
feeders and the new three -wire feeder 
systems. A valuable book which should 
be read by every short -wave fan who is at- 
tempting or is thinking of building a 
really efficient short -wave transmitter. 

New Super -het for 
Admiral Byrd 

(Continued from page 459) 
crystal and plug -in air -gap holder are 
used. 

Second Detector and Beat Oscillator 
The second detector is a '56 triode (V5), 

to the plate circuit of which is coupled the 
'58 electron -coupled beat oscillator (V7) 
for C.W. code reception or location of weak 
phone or broadcast stations. This oscillator 
is turned on or off by the upper left toggle 
switch (S10), and its audio beat note is 
controlled by the vernier condenser actu- 
ated by the lower left knob (C8). 

Tube V6 is a '56 diode A.V.C. tube, giv- 
ing the full benefits of automatic volume 
control for phone or broadcast reception. 
It can be cut out when desired for code re- 
ception by the lower right toggle switch 
(S8). The lower left center knob is the 
audio volume level control (Rl) and "on" 
-"off" switch (S9), while the lower right 
center knob is the sensitivity, or manual 
volume control (R2). The lower left tog- 
gle switch (S7) cuts off B supply to pre- 
vent blocking, when the receiver is used 
close to a powerful transmitter. 

Audio Amplifier 
The audio amplifier consists of a single 

'59 3 -watt pentode (V8), resistance coupled 
to a second or audio detector, and having 
an output jack on the rear of the receiver 
chassis for head phones or magnetic speak- 
er, and a four -pin plug for the eight -inch 
Jensen speaker furnished. Use of head 
phones cuts out the dynamic speaker. 

The power supply is conventional, using 
an '80 rectifier (V9) in a condenser input 
filter system employing two filter chokes - 
one in the chassis and the second, the five 
watt speaker field. Semi -self -healing dry - 
electrolytic filter condensers used. 

Throughout the design of the receiver, 
electrical symmetry has been rigidly held 
to in the placement of all parts, so that 
each circuit progresses through the short- 
est possible leads on into the next circuit. 
The result is absolute stability and the 
entire absence of regeneration, resulting 
in a most favorable signal to noise ratio. 

As for results, foreign amateurs and 
broadcast stations at excessive loud speaker 

volume are "duck soup" to the 5A single 
signal receiver, while selectivity can be 
made anything from 50 cycles and less to 
10,000 cycle band width by means of the 
crystal switch and selectivity control. 

Statement of the Ownership, Manage- 
ment, Circulation, Etc., Required by 
the Act of Congress of August 24, 
1912. 

Of SHORT WAVE CRAFT. published monthly at Mount 
Morrl . 111. for O,lotter 1. 1933. 
state of New Yolk t 

93. County of New York f 
Before ne. a Notary Public. In and for the Slate and 

tummy aforesaid. personally appeared Hugo Gent.+bark. 
who, having been duly scorn otrordink to law. deposes 
and says that he 1; thesnditnr of the SHORT WAVE 
C'RAF'T, and that the following Is, to the best or his 
kuoo9rdge and belief, a true statement of the ownership. 
management tams if a daily paper. the circulations. en.. of the aforesaid publication tor the date shown in th 
'bore caption, required by the Art of August 21, 1:112. 
embodied in seetlon Ill. Postal Laws :11141 Regulations. 
printed on me roi'Ne of this form. to ttlt: 

1. That the names and addresses of the publisher. 
edits.. managing editor. and business managers 

Publisher. Popular plank Culp.. 93 Park flare, New 
Tack. N. Y. 

Editor, Hugo Gentsbek. 9$ Park l'i're. Nov Yo:k. 
N, Y. 

Managing Editor, H. Wlttlnld lirror, 93 Park l'la, e, 
New York. N. Y. 

Business Managers, None. 
2. That the owner is: (If owmI by a corporation. Its 

name and 
names and 

be slued and also tmmrdi 
thereunder the names ono addresses of stakholdei .+ owning 

r holding one per cent or moro of total amount of stook. If not owned by it corporation, me names and address, 
of the Individual o must be If owned s bai a 
firm, tdress.y, or ally, unincorporated concern. its nail, 
and address. a well as those of each individual memo, r, 
must be given.) 

Popular hook Corp.. 95 Park Place, New p'u'ke N. Y. 
H. tern +bark. Ie( lart l'Wi.e. New York, N. Y. 
H. hat 

the 
Seeor, 9a l'art flare. New York. N. Y. 

:t. That the knmtn boor, hoiden. rent, and 0th r 
security holders boning or holding 1 prey cent ur more of 
total amount of bonds, gages, or other securities tut. 
(Ir there are none, so slate.) 

None. 
4. That the two paragraphs next above, giving the names 

of the owners, stockholders, and security holsters, If any. 
contain not only the list of stabholders a security 
holders sa they appear upon the backs of the rn span 
but also, In cases wham the slokhalder or security hold r 
appears upon the hooka of the as trustee or In any 
other & of relation. the name of the person or cor- 
that for whom such trustee Is acting. is alten; 
that ihi. said two paragraphs contain statements 

circumstances 
lug 

aMantb full knowledge and belief . to the and 
and condll Ions under will eh .she holders and sc uriIy 
hollers who to not appear upon the hooks of the rmnpaer 
as trustees, hold stock and s ccorl t le+ in a canari ty other 
than that of a bona fide owner; and this amant has no 
reason to believe that any other person. as +mi 'tutu. , 

atlnn has any interest di reel or 
as stated 

In the said 
stork, builds, or other securities than as .o statel by blur. 

IL GERNSR.SCK. 
E lltnr. 

Sworn to and subscribed before me this 2 day of October. 
1923. 
(SEAL) MA COYNE. 

Notary Public. 
(My commission expires March 30. 1931.) 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for DECEMBER, 1933 

Indexing S -W Stations 
VK3ML N4 13 
MELROURNE AUSTRALIA 

31.40 METERS 
01ST 9940 MILIS 

ADDRESS' GRO. BOX 12721- 
MELBOURNE AUSTRALIA 

SCHEDULE 1 WEDNESDAY a TO 4:30 AAA 
SATURDAY 5 TO 7:00 A.M. 

REMARKS: 

t oo,.lut9ui .,r. 

SUNDAY 
TIME ON THE AIR 

AM STATIONS 

2 

VK2ME 
VK ME 

3 

S 

s 
7 

NVJ.VK2ME 
VK2ME 
90KT019E(19). (25) VK2ME 

e pONT015E 09). (23) VK2ME 
9 pONT015E (25.2) 
to PUNTOISE (2 5.2212.78 .CT SAG 
11 10570155(25.21 019 2RO, CT3AQ 

NOON DONTOISE 125.2). DIS, WINE. 240. 
1057015E (25.2). D15. VK2ME 

2 025M. OscY. 

3 1000015E (25.5) 525M RAMT(32),2R0, OXY. 
4 LSYnQPONTO15E(25.{)RAIAT(32).2R0.oaA,OrY. 
5 105015E (25.5), 2 50.07A .OXY. 
{ DIA .OXY, PAPA. 
7 DADA, 14. 
e LSX,E AG, mum. 
9 
t0 
It 

MIDNIGHT 

CORRECTED TO JUL 1 1932 

Top -Goad style for station "Index" 
cards; Below -Handy "Time -on- the -Air" 
chart. 

Here are two "kinks" which have great- 
ly increased my pleasure in short -wave 

reception. 
The card title "VK3ME" is a sample of 

the one I make for every station listed. 
Of course, it's a bit of a trouble making 
them out, but when they're done they're 
well worth any effort expended. The dis- 
tance is not filled in except in the cases 
when I have the station. The addresses 
are put in when available. The schedule 
is taken from SHORT WAVE CRAFT. 
Every month when I read through the dif- 
ferent magazines and find some comment 
on how a station is being received, I put 
that under the "remarks" heading. In that 
way I am able to collect data and informa- 
tion from many sources and have it where 
I can find it when I want it. The cards 
are -filed by call letter for each country 
and the countries filed alphabetically. 

The card titled "Time on the air" sys- 
tematizes reception work. I have a sim- 
ilar card for each day of the week. When 
the new SHORT WAVE CRAFT comes out each 
month, I go through the station list and 
see that each station is down for the 
proper time. Station underlined are not 
on for the full hour (i. e.- Pontoise on 
25.2 meters signs off at 10:30 A.M.). When 
a station operates on more than one wave 
length, I put the first two figures of the 
wave in question in parentheses behind 
the call as may be seen from the sample. 
All seven cards are kept together in a 
pack and the proper one on top. Commer- 
oial stations which come in well are put 
in in red ink. By use of this card system, 
I can tell what station to look for at any 
time of the day. Some short wave enthusi- 
asts know the schedules of the various 
stations, but for those who can't put all 
their time on it, this system has its ad- 
vantages.- Carleton Lord. 

501 

O C T O C O I L S 
Go With Byrd to the South Pole 

COMMANDER BYRD will depend on OCTOCOILS to 
keep in touch with the world 

You can depend on OCTOCOILS to give you BETTER results. 
Beware of imitations -look for the word OCTOCOIL moulded on the form 

The New 
Price 

is now 
$2.25 
per 

set of 
four 1{ to 30 29 455 514110 103 4225 

Maras Mows Nam lle4n 

A Standard for Short Wave Set Builders Since 1928 
Now in use in more than SIXTY foreign countries. 

OCTOCOILS are moulded in genuine bakelite in four distinctive colors, green. brown, 
blue and red, and are wound with Nos. 12, 14, 16 and 25 enamelled wire. They plug 
into the ordinary four prong socket. These coils will also cover the 10 to 80 meter 
amateur band when used with .00005 midget variable condenser. Ask the HAM, he 
knows. At your dealer or all Kresge $1.00 stores -or sent postpaid anywhere on re- 
ceipt of price. Free two and three tube S.W. diagrams included. 

SHORTWAVE AND TELEVISION CORPORATION 
Division of General Elettroni es Corporation. 70 Brookline Ave.. Boston, Mass. Pioneer manufacturers of 
Television and short wave apparatus. Television and sound stations WIXA V, WIXAU, WIXG and Short 

Wave Station WIXA L -15000 watts 

Wave- 

length 
Range 

15 to 225 

meters 

Ir American or European Plan -Complete Garage Facilities 

Extraordinary Reduction In Rates 

AS LOW AS 

Without Meals 
$2.50 Daily per Person 

B'i)b Meals 

$5.00 Daily per Person 

.1111..®..,,,,,,-,n,11111.n..,,.,11111n111mIn m,11,,e1,,,,,,.e1. 111 e mmnnw e..mlie.i.,1,,,,,,,e,n11m, 

MAIO 

Hot and Cold Sea Water in all Baths 

10 lit ADAY 
BUYS A NEW 

REMINGTON 
PORTABLE TYPEWRITER 
Special 7 -Day Free Trial Offer 

Think of it! You can buy a new standard 
Remington Portable Typewriter for but l0c a 
day. Standard keyboard. Small and capital 
letters. Beautiful finish. Carrying case included 
free. Exceptional money -making 
opportunities. Write today. Say: 
Please tell me how I can get 
a new Remington Portable 
typewriter on your special 
7 -day tree trial offer for 
but I0c a day. Remington 
Rand Inc., Dept. SW -1 
Buffalo, N. Y. 

PHOTOELECTRIC CELL 
trot photoelectric cell. Suet the thing 

. env_ practical men. ele. Can be r óñ .0 that when light Mar 
Ìitht. ......i,lwt.t.d,.d, ,flaabn on H. will operate anything 
by lectrieity- .tart. nor radio. open. dr..r. em. 
Do.. not have tól 

motor. 
IM deck, 

can 
be 

lneed 
Television le bord on lbw cell. Has been tined in 

l' mill have hour. 
do funngy .r 

king nosh thin ol rIt- nata 
by 

t ling 
n d devising new urn. tole. 

p 

ratory or m- 
om-mower la 
rumple°. nob 
col ma of 

TELEVISION 
Fleet end eheepnt 
look televiekm 

doffered. 
Although i 

on en have 
el 

book. 
ewe binding difor 

over 
tedrand' embodies 

alla the facto of ele- 

prom beginninng I. the 

tel..LIon. cathode 
color 

tube. etc. Timely hint. 

P7i.e°anlrctl5 pea 
id 

WINSTON I COMPANY, Dot. t{, HARTLIND, WISCONSIN, 

50c 
Thee principle ha. t,. Pesters and 
been peeking. 
Th 

thoroughly 
alai comae complete in 

t4w which r opmmn or 
hirty m e of interesting dt work to ac- 

i*motile. g bbut ntlo. give tiny north y 
principle 

of the cell. and you do not work with na 
unknown'pieeeof app ran.. Remember. 

complete directions. hook -upa. the sae 
uses i. i t r to ensemble 

given 
. m nues. Price.cm- 

Add los for Dotage and tmekleg 519E 
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e or a your fir er Ii's 
aoPe - - - 

ELECTRIFIED DOERLE 
2 and 3 Tube Receivers 

These fans 
tell you how our sets 
actually performer 

THE OfCILLODYN6 
HOW IT WORKS 

I have constructed the OSCILLODYNE RE- 
CEIVER and boy! how it work.! 

The first day without soy trouble I received Spain, 
England, France, and other foreign coon the.. 
Amateurs! why I never knew there were that many 
until now. With the one tube O.dll dyne, I bring 
in stations on one plug-in coil than with a set 
of 

more 
dL+ on different short -wave sets. 

IF ANY ONE IS TRYING IIIS LUCK ON 
SHORT-WAVE SETS, IT WILL BE WORTH 
WHILE TO CONSTRUCT THE ONE TUBE 
OSCII.LODYNE. 

PAUL KORNEKE. JR.. N. S. Pittsburgh. Pa. 
A PEACH 

The O.cillody,. receiver. believe me is a "peach.'' 
I get short-wave stations from Germany. France. 
Spain end Italy -not to mention the American 

cluding amateurs all over the United States. n 
I heartily recommend this set to any Short-Wave 

fan. 
HENRY TOW NSEND, Ramsey, N. J. 

?HZ DozaLE azCEIVEas 
SOME LIST! 

Have just completed your Doer!. two -tuber. I re- 
ceived the hollowing on the loudspeaker: XDA. 
I.qA, G \111. VEt11,It, VEO(i%V. KKG, WIXAZ, 
W2XAF, W3XAL W3X,AU, WNXK, tV4XAly 
W9Xk', WUXAA, Bermuda. Honolulu. Budapest. 
Ilungary, and "hams" in 38 states. 

!MAUItICE KRAAY, It. F. D. I. Hammond. Ind. 
THIS IS GOING SOMEI 

T.sls y is my third day for working the Doerle t, 
and to date I have reteived over fifty statiom. Some 
of the more distant ones I shall list. From my hone 
in Maplewood. N. J., I received the following: WWII, 
Atlanta. G..: WGK, Ohio: WOBIIM. Ft. Wayne. 
Ind.: W'U.AYS, Elgin, Ill.: WSEitK, Girard. Ohio: 
and lest of all. XDA. Mexico: l'ZA, Surinam, South 
America: Tilt Cartago, Costa Rica; G2WM, Lei- 
cester. England. i have also received stations W DC 

PJU. which 1 have not found listed is the call 
book. 

JACK PRIOR. 9 Mos`wo 
d Terr 

Terrace, 
J. 

A DOERLE ENTHUSIAST 
1 have just completed my two-tube coed.. and it 

enrely i+ great receiver! 'er! It works fine on all the 
rebands. Nobody could wish for any I etter job 

than this one. I can get WSXK and WOXA.A to 
work on the loudspeaker at night, and the rode 
stations mime in with a wallop 1 .Lind them. 

Samuel E. Smith. Lock Boa 241. Grayling. Mich. 
FRANCE, SPAIN. ETC., ON LOUDSPEAKER 

I hatred up my two tule Userle Kit and I received 
Fence, (tome, Spain, Germany and England on the 

Lpeaker as well as over 100 amateur phone sta- 
tions. 

1 am very pleased with the receiver and would not 
part with it for anything. I have listened ton any 
factory built short-wave receiver, hut believe me, 
u.y DOERLE is the net for 

ARTHUR W. SNI rm. Springfield. Maui. 
REGULAR FOREIGN RECEPTION 

A few days ago, I purchased one of your TWO 
TUBE DOERLE WORLD WIDE SHORT WAVE 
RECEIVERS. I lust want to tell you that this set 
does all you claim. In the short time I have had the 
set. I have brought in stations in England. Germany. 
Fro and South America. 'M .-entry. England. 
and Na11011. Germany can be picked up daily with 
very strong volume. THE DOERLE IS A FINE 
SET. 

ARTHUR C. GLU('K, Brooklyn. N. Y. 
THRILLED BY DOERLE PERFORMANCE 
1 em very much pleased with the DOERI.F, 

radio I received: the local amateur stations come 
loud sod clear. The first foreign station I received 
V/4 DJ.A, Zeessen, Germany. I certainly received 

l t i station with thrill. Yours for 
IIANDOLPH GRAY, Quincy, Mass. 

Operates on either AC or Battery. 
Also designed for 2-volt operation 

Short -wave receivers have come and gone, but 
never have there been produced short -wave re- 
ceivers which have taken the entire country by 
stm'nl as halve the famous Doerle Receivers. 

And Now These Doerle Sets Have Been 
Completely Electrified 

Mr. Doerle rleeerilred his first receiver, the 
now f s 2 TUBE 12.500 MILE RE- 
CEIVER in the Dec.-Jan. issue of .short 11's.e 
emit, and his 3 TUBE SIGNAI. GRIPPER 
in the Nov. 1132 issue. 

If you are ader of this magazine. you 
ha. ndoubtedly been s tnorfsed at the nest 

umber of fan letters published in Short Wore 
Crate praising these re n to the skies -and 
for good r We have sold many hun- 
dreds of these sets. aid they are /still going 
strong. 

3-Tube Doerle Signal Gripper They are low -priced. yet null in hurt -wave s 
_ -..'. ._.. h... ins 

practically 
icall. all over the REGULARLY. 

in nrareiralb ANY LOCATION. 

in Thesetwotowivers EMeeiri')'I 
lll. :'- \rrl.n.l.rlx' -t CltltE.Nr CONSU- ui'TION TUBES. and are. therefore. mo., pnpelar With palm. living 

Ty 
rpi 

. i. ± .. "i i i 

merit, rn Fur the rhou.nml Ism however. s, y the benefit. o n we have developed the t and 3 Tulle A. ( ,. Doer!. t 

setTs 

i s. 

a 

se 

it 

employing 

"` 
the home tvp triple -grid ,,eben. 

d,n. n 
redly more rler l' Ä 

and infinitely, r 2 nitiv 
1 

than h original m. rk 
e Furh . m te tb. ,.d se merest. tit Demmer n ell. The -,,pore 2.5\it Err 

nd 
Doerle It r v em 1 

. 
- 

ns 
+ 5 

it. 
inl+ 

grnd 
den T h which is ranfb I.ple t the e output 1114. For ro operation on i 

" 
th 57 replaced w ith T] 

tune end t "0h:d' hi, 
n, :ác t 

Ill h inak dn"I Inc lot d =i + 
di, 

n l l°niTh 3Tube 0, 4044 ornn Grips. 
v ,Á 3. 7 be n 

ll 
e 
a 
uw.liTlnrrea k4 

rnv 
sep 

rd 
s 

^ 
d i\ n5d,r 

r 

uG 
i. 

n5S v ni ç 
e 

ee arht e 

Improved Circuit and Deana 

FREE 
CATALOG 

116 page Radio end Short 
Wave Treaties. 100 hook- 

y., 1,000 illustration.. 
Endo. 

t 
:c for pottage. 

Treatise en by w 
.nail 

$15.20 

Despite tine rem.rkohl pednrmance of the »to.. t,.,., worn. our ter l.ni.nl song felt titer they could obtain better rends. by makis .light modifi- 
d t Tide . istly t . of the 3 Tot sait r. Imtb he nee A t net " vnh models. In the 2 -v It n r.ael'. .h fins 

30 It nF. t r,pinr nd h' n 34. copiai i l 
+n 

r rid R. F.w nad" In he A. C model. . pe 5. i 1. -riel. high 
It. k'. tune ii. .plot' /. `Fur her thi.lat Mdel the An ruts/ e han clin .rd though the of inductive rnlm 
The dot nl toile of the 

us pe 
erh ha. t^r. - windings This means that the R. F. Stags a educonetynconpint to 

th 4 et .,,15th th. m it- ..divan 
n 

n h... not 4 r 
having w t 

li tint eitti the trli.hv fShort ,,roe Craft. e been siren 114 
right u ne /a. .ell the °theist Is.,.rte Res . i,,,,h the nrlie volta n,lrthe Ina .lA.` 
models-so o the ` "nÓ .ho tlun who. her wished t w of these fin. 

n s them with the slightest dodo nto tt heiruindnbut "whet they .adorn 
fine 

. lut Al the ovoid hog :' have h..n ironed out Inv u, tir such a war Ihst id, prao i, SÌ1' every 
location. anywhere. Ibey sal -da Amer stud.- 

Only First -Class Parta Are Used 
I. vy Ir ..iblr boy the ,. ud.r te n b.. e- admit this 

b úi n 'F r e ben 
n 

r ./omit-' ,n pert "ìL 
lower 

c the r of out ~ 
we have don ty' i n II n mtlr`n9ow ié. incidental t he ri rw r 

M.S. 

Ines enly the 
all 

let ynl h . H t .dandra 
m.e..1! 

These 
vota/ in, rodnenl br r sdrrgMy ti n'it`: i tt 

OIrreen 

'nm 
W.`n irnmd n 

dpi g le. ha r.r then e COVLU NOT GUAIIANTEE RESU1,T8! And alai. g nu. far 
e.Il yo ;e:rel kpricul .,il t'h'e result. obtainable . iah 0h.r receiver., rte/ the tenere Iram our ma 
.nort.W..e ran..md (.irndr pnntd In tar :./.ing damn, 

nr 

Our Own Tests 
Every n of these nn.rle rn.ivn.. cithnur n .std in our I.vtnr..ory ender a.IUal 

pilla We refrain from the g lis ..f . einicl, w ..I r. 
n eve loggd miring 

n.. 
th of o g gsg'e11 oddnn much rather undo 

,:new úaer.was :ñ el otthur.dsN o,:. 
twn.oa. non.. `o, oses ...te 

our FRONT VIEW showing general ap- 
pamphlet of Jet led n pearenco of Doerle receivers. 

We Actually Guarantee Results on These Sets 
These Are Fool -Proof Short Wave Sets -Set Which Work At Your Command. No Longer Is It 

Necessary To Be Sceptical About Short Waves. 

Special Doerle Designed Power Pack 
I. 1.vcryono knows that :w .t. C. ,I ..rt- wn....,.t .. , L.et..r t , r 

pack which supplies its sower! A {weer supply 
if 

.short -wave Iatwi,. 
constructed with c It must be [absolutely free f hum ther 
disturbances causal by tinsuIIicient filtering. mur wiring. or faulty equipment. 

This unit ha. a two-section filter circuit, u't, employing two -heavy duty 30 
Henry chokes and a tremendous amount of capacity. This assure. I'UIRE 
D. (t. with practically no ripple at all. 

The power pack supplies 250 volts at f8) mil for the elates of the tubes, 
22Iá volts for the screens. and 2.a volts at 5 ampere, for the filaments. These 
various are 

n 
voltage.. e obtained from convenient binding posts on the side of the 

Pack.Furti.ennore, provisions are made for energising the field of a dynamic 
speaker. Any speaker having a field resistance of front 1500 to 2500 ohms 
may be thus energised. All the component parts of lois pack are built into 
sturdy. n 

e 
tel hase which is black, crackle finished. The power transformer 

end one of the chokes ere the only units which are .,,,,untel on top of the chaasto. 
The park employs a type 280 full -wave retifier which is inserted in a . socket 
on top of the base. A convenient on -of switch is touted on the sideuThe 
peek is sold complete with four feet of connecting cant. terminating in 

a 
epeeist 

special Short- 
Belden soft rubber plug. Measures 7Sá" Tong n 4" wide a 4!:" high o Il. 

This ia Sold rr,edrb with MO tube. Ship. wt. 10 Ids. 
Wave Hum -Free A. C. No. 2149 Short -Wave Power Pack, including 280 tube 

e /C 
Power Pack. YOUR PRICE íe /a/ 

Radio Trading Company 
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The OSCILLODYNE 1 -Tube Wonder Set 
If you h,. ed a churl -wave set, this is the one 

which 
have 

start! c if, au the other hand, you . alread 
hardboiled short -wave fan and are aware of the shortcomings 
of the average short -wave set. the (leeiaodune will instill You 
with new confidence. It is a set which will convince you that 
foreign stations CAN b tuned in whenever they are on the air. 

We have acquired the sole rights from the publishers of 
Start liars Craft to t nufactnre exclusirde the Official 
OscGlpdene I Tube Set. as described in the April, 11133 e 
Read what the editor of Short Wave Craft says In that 

A REALLY NEW CIRCUIT 
We are pleased to present too enders a entirely new 

in radio circuits. Under the name of the "Osciloo-- 
dune," Mr. J. A. Worcester. Jr., han developed a fundamentally 
new circuit. This circuit which is of the regenerative variety, 
arts like a super- regenerative set although it does not belong 
in that class. It. sensitivity is tremendous. The editor, in 
his home on Riverside Drive, New York City, in steel 
apartment building, w able to listen to amateurs 

a 
the 

.idwest, using no aerial and no peened. With the ground 
ale number of Canadian slat' were bra 
with 

a 
aerial of 40 feet many foreign estation.gwere easily 

Pulled in. 
Bere, then, is ant which brings in stations thousands of 

miles away: a set which frequently brings in Australia, loud 
enough to rattle your phones, and with power to spare: set 
which, if you do not wish extreme distance, will bring in station- several ral thousand miles awn. without aerial or ground. 

ABSOLUTELY POOL -PROOF 
This set ell it, may be had either rotupletely , ...I 
thein kit f 

w 
The absolutely nothing to go w with 

Oerilfodyne. Simple directions and blueprints 
wrong 

you 
how to build and ousirate the net for best results. It may be 
used either on A.C. or with batterie.. If A.C. i employed, 
a type 227 tube is used in conjunction with a suitable A.('. 
power pack (such as the one listed on the opposite imite.i 
24 volts will le reuuired for the filament of the tube, and 00 
volts for the plate. If batteries are employed, a 237 tale 
should be used in oniunetion with either a storage battery 
or four No. 6 dry cells and two 45 volt B batteries, 

OseIlledyne Wonder Set 
Tite net inexactly as illustrated here, sire of aluminum panel 

is 6" high icy 45y" wide, bone 552" long by 452" wide. list 
of materials used: 
No. 2146. Official One -Tube Wonder Set, completely wired 

d tested as per abo. specifications. YOUR $7.20 P 
al.... 

No. 2147. Oncial One -Tube Wonder Set, but not wired, 
with bluetiri,, t connections and instractions for opera- 
tion, complete shipping weight 3 lbs. YOUR $6.35 
PRICE 

No. 2148. COMPLETE ACCESSORIES, including tloe 
hollowing: one 6 month guaranteed Neoutron No. 237 tube: 
one set No. 1678 Brandes matched headphones: four No. 6 
Standard dry cells; two standard 45 -volt "Il" batteries, 

plate shipping weight 22 Ilia. YOUR $S.S0 PRICE 77 

The Beginner's 
Ideal Set 

The Oscillodyne 2.Tube Loudspeaker Set 
No This receiver i.. one of the most powerful 2-tube nets built and when we 

flue -in say "powerful," we noun powerful! It eutoloys the name Oseillodyne eirresit 
Coils as the receiver listed above, but differs front that set mainly in that a tapper 

inductance coil covering the entire short -wave range is employed rather than 
a set of short -wave plug -in roils. Furthermore, a powerful stage of nude. 
frequency amplification has been added so that loudspeaker can be used 

The of 
on t practically 

inductance u oes away me i w y with the necessity for using plait -in roils. 

It is only with a set of the Oscillodyne type that a tapped inductance can be used as the 
"lox introduced do not seriously interfere with the operation of the wet. In other 

s, these very s sp "losses" my ell the different... between s or failure of 
nation. Under .ctual test. we have picked up signals half way Yound the world - 

12.A00 miles -on the loudspeaker. Station VK3ME, Melbourne, Australia, wan inter - 
epted and reproduced on the loudspeaker without interruption and with excellent fidelity. 

+huion EAQ. Madrid, Spain, and many other foreign stations were received regularly, 
night after night. There is no quesdonl'ut what this set will work in all parts of the 

country, under all conditions. 
Only parts of the highest quality-, such as llanu,,arlund condensers, lather wwibhee, Rim Kaech 

vernier dial., etc., have been ed. These parts are mounted on a sturdy cadmium- plated aortal 
chassis which measures 9 in. which x 6ti im wide 6 in. high 
No. 2197. 2 -TiI,. Oocilludyne Loudspeaker Set. Completely wired and tested. Shipping wt.,O Ibx. 

YOUR PRICE $11085 
No. 2199. Complete aeeexsnriex for ¿hie receiver, including I -type 56 tube, 1 -type 47, 1- special short -wave hum -free AC power pack. 

No. 2148; 1 -type 280 rectifier tube for the power pack: 1 -B. B. L. magnetic loudspeaker. Ship. wt., 1411,x. $11.50 YOUR PRICE 

This illustrate the rear of the net 

i l 
One Tube "Push, 
Pull" Ten Meter 

Transmitter 

2 -Tube, 12,500 mile 
Doerle Receiver Rear w, both A.C. and 
flattery Model look 
alike. 

Specifications of D o e r 1 e S e t s 
No. 2174. tit ttttbedt 2 T'.. 123m M,b 

,.. st 

6 1 4" wide. etSh.ipping wt.. 5 lb.. $10.4 S YOUR PRICE 
No. 2175. F,leetrifiml 2 Tub. 12,500 Mile Doerle Receiver in kit form. lees , 

YOUR PRICE 
inn blueprints.,d inatrurmuue, Ship t.. 5 lbe $Io.25 

No. 2176 Corselets set of tnhr. for above: either one -57 and one-56 for .. 

or one -77 and one -37 for battery operation. $1.90 YOUR PRICE 
No 2177 Electrified a Tube Doerle Signal Gripper. completely wired and tented: lee, rubes. 

5leseute. iOb4" long a 7" high a s 14" wide. Ship wt.. 7 lie. $15.20 YOUR PRICE 
No. ¿175. El 

instruction.: 
ert a Tubes Doerle Signal 

Gripper 
in kit form. including biueprriino 

YOUR PRICES 
to iI3I5 

No. 2179. Complete set of tuba: either one-SS one-57 and one-56 for A C. operation 

w 
une-78 one 77.- and one-37 for battery operation. 

$2.$2.110 YOUR PRICE 

BATTERY SETS 
No. 2140. TWO TFBE 12.500 MILE 2 -VOLT DOERLE SHORT WAVE RECEIVER. towelrt rly wired 

YOUR p.10Eand 
hated. Ship. wt. 5Ib. $990 

No. 2141. TWO TUBE 12.500 MILE 2 -VOLT DOERLE SHORT WAVE RECEIVER KIT. with hbO- 
«tlona and instrnetmn., Ship. wt. S lba, 

YOUR PRICE 
prnl coon $s.7O 

No. 2142. COMPLETE ACCESSORIES. including 2 No. 230 tube.: one art of Grande. Headphones. 2 N 
YOUR PRICE6 

dry cell.: 2 standard 45 -volt "B" b complete. Ship. wt. 221ba $5.50 
7Ó6 

2 PRICETIIREE 
TUBE 2 -VOLT DOERLE SET. eomplctely wired. ready to um $12.85 

No. 2144. THREE TUFF. 2 -VOLT DOERLE SET IN KIT FORM. with blueprint connections and i, 

YOUR PRICEstrurbn. 
ship, wt. 7Ib 

1 
. 1150 

No. 2145. COMPLETE ACCESSORIES. including 2 No. 230 tube.: and one type 34. one t of r 
Headphone.: No. n 

'might. 
5 ee.nA:,ml s.vel, "It" Lnnerin: I R. H.1.. 9 inert 5l 

Si YOUR PRICEepwkst. 
.o, ,,, ,.. isle,. 32lira $11.25 

Order From This Page Send money order or certified 
cheek. C. 0. D. only, if 20ry( remittance accompanies all ordern. Order NOW- TODAY. 

100A Park Place, New York, N. Y. 

Penological a d. this meter 
Sr! Eyll'LOI s ArSINGI.E Tl'IIE eIN 

10,11- l'l'1.1. ARKS Nt:Ey1F.NT. Heretofore 
the word 

of two t,. l 
automatically 

h . ontuie 
push-foal t 

It u the ddvent of the new type 53 tube.. kWh 
makes thin feat p rible. The tube is actually 
"TWO" when. lse eelolri 

Tide trens,niner ie high power soh. kn 
high p racy in idea short w 
ark. when properly tcoupled t tulle 

ouch s ogle- wire.IM.Her,. 
or r.nGoodie, '2e,,p4i i -antenna. it will. under 
I sv1,rebl Oren lit i..na, girdle the globe. The rice pit 

1 the l'reJ.tuned grid tuned data type 'J 
utilizes w solenoid of w.Id a ildwn a he 
in 

pi ot. mil. All component f the high. 
pomade ulct 

o e eR.Fl.I am ultra short 
work are fatal. wave 

ay be used for phone work. directly (without 
the he of a ,nierophose transforme, by hooking 

ogle button mks in mein with the grid return 
lent. 

Them ere 
wFortirs ds,e 

It 
Pam unit 

be rued na. muss. oarill.tor for motti-sts[r 
high, frequency t t to a OR two .ugh, unite 

and tot` miter rtr duce aremir,e 
m 
mar 1. connected 

amplifier t 
N.óeoliai51 n doses us he node 

when 

a ed an nn R.F. amplifier. Will work either 
wills batten.. or A.C. pottier pack. Requires 
350 v.Jt. "B" manly and 2 ti volt. "A: A key 

r p the cathode lead. wThe r ,t t ìn, 
hresd-M,srd tomanrt. 11" Ì ng a 6M' 

mi Ì .s rar' loch not. Fu. iahed complete with 
1 Is too, coils. Shp -fight. t pound. 

No. 10 -M Versatile 10 Meter Trans- 4.fe 
millet Less Tube. Your Price... T 

YOUR CHOICE 
of either one of books illustrated here- 
with -FREE OF CHARGE -with 
the purchase of any of the short- 
wave receivers listed on these 
pages. 

Book No. 866 explains in a 
thorough manner the ways 
and means of obtaining an 
amateur transmitting li- 
cense. Furthermore, all 
government rules regu- 
lating amateur trans- 
missions are reviewed. 
Book 830 is a compre- 
hensive compilation of 
the most prominent 
short - wave receiver 
circuits published dur. 
ing a period of two 
years. Build up your 
radio library with one 
of these books. 
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MAYO 
MICROPHONES 

At 

Your 

Distributor 

or 

Sent 

Postpaid 

on Receipt 

of 

Remittance 

$500 

NET 

TO THE 

TRADE 

11 E MAYO type "F" microphone formerly 
sold for $25.00. -It is now sold for $5.00 net 
to the trade. -It is a large, heavy, beautifully 

polished chromium plated, commercial type micro- 
phone two button. gold contacts, NEW SPE('IAI. 
HEAT TREATED DURALU\IINUM DIA- 
PHRAGM, on stretched cushion. Special prose -s 
long life carbon. Frequency response 30 to 501)0 
cycles. Furnished either 100 or 200 ohms per 
button. 

Used by orchestras, Hams, public address com- 
panies, broadcasting and all places where a high 
grade microphone is needed. It is equal to any 
$35.00 mike on the market, and is truly the best 
microphone value ever offered. 

If vott cannot obtain this microphone from your 
distributor send us your order, if you are not 
thoroughly satisfied return within tiii and 
we will refund purchase price. 

MICROPHONE REPAIRS 
Repairing microphones in part of our vat lien Our 

anplete eouipment 
s 

ml trained engineers Insure accu- 
rate repair: to a Iai.. or lyre or oderophone. 

OUR REPAIR PRICES ARE LOW 
FLOATING fLtl'RR.G',I FROM_..._.S1.00 to $2.50 
STRETCHED PIA PII HAG51 Fitt/M...12.50 to $4.50 
OTHER PRICES ON It EI)I'EST 
CARBON-it aerial processed for `'park Ing Your own 

microphone. enough to repair flee nderophones -50c, 
DISTRIBUTORS -Write tor our proposition 

MAYO MICROPHONES 
19 Park Place New York, N. Y. 

SHORT 
Leotone WAVE M. Ca 

Described in Nov. issue Short Wave Craft 
17 to 200 Meters! 
This newly designed 

receiver has obtained 
marvelous results. It 
is THE Receiver for 
Short Wave fana and 

EXPERIMENTERS 
that desire World - 
Wide Reception, Po- 

lice Reports and THE 
THRILL of distance. 

The Logone A C. lterelrer uses the following tub..: 
as It.I.'. detector. .'1: -1.1 A.F.. E -2nd A.F., 
und 00 Rertitler. ('"ntplele Kit of l'arts .1111 2 sits 
of eons la mils/ $1n.15 
Above Kit with tubes 14.85 
Completely .ire,/ KIT Cl,.. tlm,t 19. 15 
l'nmrdrirly tVired Kit s,i I, lobe- 21.91 
Foundation Kit. In. hulk, 1 mood ta,... I 
chassis and 1 .IiieldeI ...wanmrnt 2.45 

SPECIAL -SHIELDED S.W. BATTERY SET 
This Battery Sea Featured in September S. W. Craft 

Perfect performance assured -the set 
with a "KICK" using following tubes: 
1 -'30, 1 -'32, 1 -'33, 1 --'34 low cur- 
rent drain inexpensive Tubes. Complete 
Kit of parts with 2 arts of coils (8 coils) 
$8.95. Kit (with tubes) $10.95. Kit 
completely wired (less tubes) $10.05 - 
with tubes wired complete, $12.95. 

LEOTONE RADIO CO., NEW , o1:K.`N.Y. 

Patents -Trade -Marks 
All rases submitted given personal attention 

by members of the firm. 
Form "Evidence of Conception" and ins)nie. 
(ions "How to Establish Your Rights"-Free 

LANCASTER, ALLWINE !r ROMMEL 
Patent Law 081cas 

434 Bowen Bldg. Washington. D. C. 

Short Waves and Long Raves 
¡('1lntinurd iruul ¡iagr 

W2XAF- Schenectady, N. Y. 
W2XE -New York City 
W3XAL -Bound Brook, N. J. 
W3XL -Bound Brook, N. J. 
W8XAL- Cincinnati, Ohio 
W8XK- Pittsburgh, Pa. 
W9XAA- Chicago, Ill. 
W9XF- Chicago, Ill. 
W9XQ- Chicago, Ill. 
WOO -Deal Beach, N. J. 
WOU -Green Harbor, Mass. 

The above reception is far beyond my 
expectations. Have heard hundreds of 
"hams ", (in almost all districts) police 
and aircraft stations. For smooth tuning 
and results, it beats anything I have ever 
heard. I cannot say too much for S.W.C., 
the answer to a set-builder's prayer! 

FERNAND MAYBARDUK, 
236 E. 28th Street, 

Brooklyn, N. Y. 

(Some "log," Fernand, asid it speaks 
volumes for the Doerle receivers. Your let- 
ter is about the 16,000th one, so it seems, 
praising the well -known Docrle circuit. 
While the original copy of this magasine 
containing the description of the 2 -tube 
Doerle receiver is no longer in stock a full 
description with drawings and photos ap- 
pears in the book, TEN MOST POPULAR 
SHORT WAVE RECEIVERS. -Editor.) 

SAYS WE'RE WORTH "MILLION 
BUCKS" TO HIM! 

Editor, SHORT WAVE CRAFT: 
Several weeks ago after receiving veri- 

fication from short wave station XETE, I 
sent to SHORT WAVE CRAFT information re- 
garding XETE as to their hours of broad- 
cast and frequency used. I in turn wrote 
XETE thanking them for their fine card of 
verification. Also told of taking the liberty 
of sending to SHORT WAVE CRAFT infor- 
mation regarding their station so that 
readers and SHORT WAVE LEAGUE members 
could know of and appreciate their fine 
station and programs. 

Today I received another card from 
XETE: "Many thanks, Mr. Peil for 
your interest in XETE and for th? very 
nice and kind letters. We are at your serv- 
ice." Signed R. S. Bravo, Engineer in 
charge. Just a few words on the back of a 
QSL card, yet they mean so much. That 
touch of personal contact that makes up 
for many weary hours of listening and for 
those unanswered reports and letters. It 
gives one faith in these stations of today, 
for without them and the "amateurs," what 
would short -wave radio be- nothing but 
"commercial" and about as interesting as 
an old shoe. 

Guess I'll oil up this old pen of mine 
and send in a few more reports. 

It's a "grand and glorious" feeling, get- 
ting these stations and cards, and it's a 
great game, this radio! I wouldn't trade 
all the "fun" of it or all the good I get 
out of SHORT WAVE CRAFT for a million 
bucks -and that's straight! Incidentally, 
fellows, if you ever hear ole XETE at 
Mexico City, owned by the Edison Tele- 
phone Co., their P. 0. Box is 1396, drop 
them a line and there is a reward of a 

"keen" QSL card at least. 
EDWARD PEIL, Jr. 

Hollywood, Calif. 
(Merci beaucoup, Edward, for the in- 

formation regarding XETE, and we are 
sure that other short -wave readers will be 
interested in your letter concerning data 
on XETE. All readers interested in listen- 
ing to XETE will find them listed in our 
directory of short -ram' stations in the Oc- 
tober issue of SHORT WAVE CRAFT, and 
again in the December issue. -Editor.) 

2 -TUBE "DOERLE" ROLLS 'EM IN! 
Editor, SHORT WAVE CRAFT: 

I have built a 2 -tube "Doerle" short -wave 
receiver and it is a wonder! I have been 
using it for about two weeks and have 
"logged" the following stations: W2XAF, 
YV1BC, EAQ, FYA, DJA, W3XAL, W8XK, 
GSD, YV3BC, WEF and a lot of code and 
phone stations. It works without any 
noise at all, all the stations come in as 
clear as a bell on the phones, though I ani 
using a "B" eliminator. It is really a 
pleasure to use your circuits for their 
clearness and simplicity. They are all a 
hit! 

RAFAEL PEREZ, 
Munoz Rivera, No. 41, 

Rio Piedras, P. R. 

(Yes, the "Doerle 2- Tuber" seems to have 
made many thousands of friends, Rafael, 
and we are glad that you have it working 
without any noticeable noise, especially in 
the tropical climate in which you live. 
Thanks for your recommendation of our 
circuit diagrams; we are constantly en- 
deavoring, to the best of our ability, to 
make them clear and simple. We shall be 
pleased to hear from you again some time 
and would appreciate learning how you 
received the DX short -wave stations 
throughout the year in your location. - 
Editor.) 

"GLOBE TROTTER" NAILS THE 
"DX" STATIONS! 

Editor, SHORT WAVE CRAFT: 
I am a reader of SHORT WAVE CRAFT. It 

is the best magazine out. I would like to 
put in a word for the 2 -tube "Globe Trotter" 
that was described in the 1932 November 
issue. The result was a "knock- out!" I 
have received EAQ, Spain, I2R0, Rome, 
FYA, Paris, VIT, Bermuda, LSN, Buenos 
Aires, LSR, South America, VE9JR, Win- 
nipeg, Canada, G5SW, England. JIAA, 
Japan, and over a hundred amateurs, 
phones, all received on a RCA -100 -A loud 
speaker! 

JOHN KERTASZ, 
16 Paradiso St., 

S. Norwalk, Conn. 

(F. B. (fine business) John, using only 
2 battery tubes in the "Globe -Trotter" 
hook-up -and all received on a loud speaker 
at that! While the reception of such dis- 
tant stations as those in Europe and Japan 
on a loud speaker, using only 2 small bat- 
tery tubes, is done fairly regularly by those 
who have had a little experience in short- 
wave reception, still it is not the "easiest" 
thing in the world and we doff our hats to 
yon. Ordinarily speaking, if we had to 
produce results like those you describe, we 
would certainly wish to have a little more 
power, at least for "loud- speaker" results. 
-Editor.) 

W2AMN'S SETS A HIT! 
Editor, SHORT WAVE CRAFT: 

It is with much pleasure that I write and 
tell you of the remarkable results I have 
gotten from the 2 -tube "Band- Spread" re- 
ceiver designed by C. W. Shulrrt, W2AMN, 
which I made up from his article in your 
valuable magazine of a few months ago. 
I must say that it is a wonderful little 
outfit and really does more than the writer 
claims for it! 

I use this receiver on 80 meter band 
mostly and, Man! how it does bring 'em 
in -and not a bit broad! I have no diffi- 
culty in hearing 6's and 7's during early 
A. M. on 80 and -10 and 20 meters work 
out equally as well. 

On 20 meter coil I heard British stations, 
and Germany, Italy and many others. I 
hear them consistently, I mean, and inter- 
ference from static is very low, in fact, 
it is the finest little "all- around" outfit 
I could wish for. This receiver tunes so 
nearly equal to a superhet, that it is "F. 
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DATAPRINTS 

r' 

k=1 

? / Just the 

' ? Technical 
I 

,I 
Information 

You Need 

To Build 

Electrical 
cD e`er Apparatus 

oataprint containing data for 
nstruttmg this 3 ft. spark 

Dadi n. Tesla coil. Requires I 

K. W. 20.000 volt transformer 
as "exciter ": see list below. 

$.75 
Includes condenser data. 

OTHER "DATAPRINTS" 
TESLA OR OUDIN COILS 

34 Inch work. data for building, Including 
condenser data $0.73 

a Inch spark. data for building. Including con- 
denser data; requires 4. K. W. 15.000 volt 
transformer: 

s 

ee list below 0.73 
ViMrtt type. high frequency roll dosa; 110 

volt A.C. or D.C. type; 1' spark; used for 
'violet ray" treatment nd ' S:xperin,ents" 0.50 

How to operate Oudin roll front vacuum tube 
oscillator 0.51 
Inch spark Tesla coil; operates on Ford ig- 

nition roll 0.50 
:t Irait spark Oudin coil: 110 volt A. C. "Kirk - 

Coil" 0.50 

TRANSFORMER DATA 
Any sn.c, 200 to 5000 watts. II primary and 

I eca,0dary voltage data supplied- specify 
watts d voltage desired. $0.60 

1 tse. 20,000 -volt transformer data. 110 -von, 
nn -ryrlc primary. Suitable for operating 3 R 
(1,1,11,1 roil 0.50 

ls knv. 15.000 -volt transformer data, 110 -volt 
60-cycle primary. Suitable for operating 8- 
inch Oudin roil 0.50 

Electric Welding Transformer (State secondary 
voltage/ 0.50 

Induction Colle -1 to 12 inch spark data 0.50 

MAGNET COIL DATA 
Powerful battery electro- magnet; lifts 40 lbs $0.50 
110 Volt U.t'. magnet to lift 25 Its 0.50 
110 Volt D.C.. 300 Ib.. Lift electromagnet . 0.50 
110 Volt D.C. solenoid: lifts 2 lb. through 1 inch 0.50 
110 Volt D.C. solenoid, lifts 6 lb. through 1 Inch 0.50 
12 Volt D.C. solenoid. lifts 2 Ib. through 1 Inch 0.50 
I . C. Solenoid. powerful. 110 -volt. 80 -cycle 0.50 
MOTOR -I 10 A.P., 110 volt A.C. 60 cycle 

(suitable for driving 12n fan or Iieht MM.- 
rates). ronstruct tonal data 0.50 
1200 cycle Synchronous motor 0.50 
80 cycle Synchronous motor 0.50 

TELEGRAPHONE- Retorde Voles er 
"Code" signals on steel wire by mag- 
netism. Code eon be recorded 'last" 
dand 

translated "slow ". Construction 
ab (special) $0.50 

CLOCKS -Electric chime ringer. How to 
make une to at on any ordinary clock 0.50 

MISCELLANEOUS DATAPRINTS- 
t:lertric Ire Skates -now to t - 0.50 
How to Thaw l'nws by Electricity ilncludina 

2 K. W. 110 vt. to IN si. transformer data) 0.50 
21 motor circuits-hook-nog 0.35 

n practical telephone hook -ups 0.35 
I easnre Locator 0.50 
Ina mechanical movements for inventors 0.50 
r..larirrrl Relay -t'ltra Sensitive 0.50 

I- !retro- mrdlcal coil (shocking coil) 0.50 
(t'eut- tVheels -]tow to build. and Light your 

house 0.50 
Model Ship plans 0.50 
Publie Address System 0.50 

20 "Electrical Tricks" for LODGES and 
PARTIES $0.50 

'w To Fry Eve, on Cake of Ice Electrically.... 0.50 
Rescinding' Small Motor Armatures 0.50 

Omer DATAPRINTS on-Centrifugal Pump for 
null Fountains. etc: Model Electric Train -will 

rrry child: Compre - -rd .tir power plant for model 
plane:: elr. Write for prim.. 

(20% Discount on all orders fco 33.00 er Mors, 
No. C.O.D.) 

The I1AT:APRINT COMPANY 
Lock Box 322 RAMSEY. N. I. 

B." Also is economical on current, using 
but 2 tubes. 

Mr. Shuart's article in July issue of 
SHORT WAVE CRAFT, the 2 -tube converter 
is most interesting and I hope to build one 
of these converters soon. 

Your magazine is one of the most inter- 
esting S.W. magazines I have ever read and 
I wouldn't be without it and always look 
forward with much pleasant anticipation 
to the 5th of the month when it is issued. 

Give us plenty of "W2AMN" articles. 
They are the best and most interesting of 
all. 

EVERETT H. GRAY, 
Sloatsburg, N. Y. 

(Great work, Everett, and the 2 -tube 
"Band- Spread" Receiver described in our 
February issue, seems to have made a big 
hit, especially with the short -wave "hams," 
for the excellent reason that it enables the 
operator to spread out the stations on the 
"ham" bands. Mr. Shuart's sets are al- 
ways designed with the idea in mind that 
they should appeal to the short -ware "ham" 
as well as the general "fan," the latter pre- 
sumably being mostly interested in hear- 
ing "foreign" short -wave broadcast sta- 
tions, such as EAQ, et al. 

TOO MUCH "RE- HASH" OF OLD 
CIRCUITS! 

Editor, SHORT WAVE CRAFT: 
Present day radio is running on the dis- 

coveries that were made and the momentum 
that was gained during those pioneering 
days when Hugo Gernsback was publishing 
the Electrical Experimenter. (It's about 
run down, now.) 

You know this to be an absolute fact, 
although you may not like to admit it. 

When the present crop of radio- experi- 
menters, and self -styled "Radio Engineers" 
acquire enough intelligence to break away 
from the constant "hashing and re -hash- 
ing" of old -time dust covered circuits, and 
break into original thought; then, and then 
only, will "epoch- making" discoveries be 
made. 

Of course I realize that you have to 
"feed pap" to your contributors, as it is a 
good business policy. But the fact remains 
that practically everyone of the loudly - 
heralded "marvelous discoveries" that have 
been announced lately, can be traced back 
to its origination many years ago. 

Of course the "Radio Engineers" are 
left out of this, as they invariably crib 
their ideas from the amateur-experi- 
menters, and also they have an inexhaust- 
able supply of material to revamp, in the 
back copies. 

I suppose that "business policy" will pre- 
clude the publishing of this letter, but it 
might be beneficial in shaking some ama- 
teur loose from the cobwebs of the past. 

For instance, these mysterious oscilla- 
tions that are coming in from space - 
Hiram P. Maxim claims that probably 25 
years more of experiment will enable the 
radio- engineers to separate them, Ha! Ha! 
25 years is too short a time for the R.E.'s. 
They will need that many centuries, unless 
the amateurs help them. 

It would be like old- times, to see this 
in print, and then hear the readers "Rave." 

LESLIE HULET, 
406 West 46th St., 

N. Y. City, N. Y. 

(Yep! There's a heap of truth in what 
you say, Leslie. We're waiting, patiently 
waiting, for that genius (he's probably 
rattling a key on some attic transmitter) 
who will show us a really "new" short -wave 
circuit! Dollars to doughnuts it'll be some 
amateur who'll discover that new circuit! 
So -o -o Amateurs, get the old "think tank" 
busy -maybe there's an idea there that you 
overlooked. (By the way, as you are an 
old time radio man, why don't YOU work 
up something new ?) Who said every S -1V 
circuit had to have a tickler? Why must 
every super -regenerative circuit have a 
peanut whistle or a steaming noise as a 
"back- ground" for the signals? These and 
dozens of other problems await the on- 
slaught of keen minds. Let's Go!- Editor.) 
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Announcing 

The New 1934 

Improved 

Prizewinner 

$12.95 
complete wwitl, four coil. 

Verified Worldwide ReenpeIon 
Completely self Powered Latest lype 77-43 

and 25Z5 Tubes -15 -200 meters 
PROVISION POR HKAD PHONZS AND 

PSAKZR 
(- o,uplet.. bit 
of lump,ve,i 
Prise i parts. 
cal with tho.e 
used in built- 

n noslels, in- 
cluding hard - 

r 
hook- up, 

t 
/lads n, dial. 4 

coils 

Assembled, ired, tested and 
enclosed in Luutihd, crackle 
finish cabinet, hinged cover 

ready to plug Into your line $12.95 
Kit of RCA or Arcturus tubes to match $3.75 
Broadcast coil for covering front 200 to 500 meter $0.90 
220 V. A. C. or D. C. Adaptor $1.75 

. of for pin i .,r o rah, . 

ALAN RADIO CORP. 
01s/ Cortlandt St., New York City 

LEAGUE MEMBERS 
Turn to Page 451 and read the 

special offer. Take advantage of 
this today. 

RADI OP 934 
NO SERVICEMAN DEALER 

OR SET BUILDER CAN AFFORD 

TO BE WITHOUT THIS BOOK 
Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
m o s t complete 
line of radio re- 
placement parts 
for any service re- 
quirement. Fea- 
tures latest type 
set- building kits, 
test instruments, 
Long and Short 
Wave Radios, 
Sound Systems, 
etc. Write for this 
FREE Catalog to- 
day! 

ALLIED RADIO CORP., 
Ucpt. L, 833 W. Jackson Blvd. 
( .htcago, Illinois. 
Please send me FREE your New 1934 
Radio Book. 
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BOYS! THROW YOUR VOICE SOLAR TELESCOPE 
T J, Into a trunk, under the bed or 
? %' anywhere. Lots of fun fooling 

teacher, policeman or friends. 

THE VENTRILO 

$1.25 NEARLY 3 FEET 
LONG 

a little instrument, fits in the 
mouth out of sight, used with 

above for Bird Calls. etc. Anyone can use it. 
Never fails. A 16 -page course on Ven- 

triloquism and the Ventrilo. All for 10c postpaid. 

All ram Nee - 

1 O eumyler Only 
Runs 

on \ No. h _/ 
Dry 
Bat- 
tery 

ELECTRIC MOTOR 
An Eleetrit Motor for Only 10 cents. 
Sound: almost untie Resettle but It 
io pettedly true. For ONLY 10 
vents we send you all the parts 

naessary parked in a neat box with 
full printed and illustrated direc- 
tions for assembling. No trouble 

at all putting the parts to- 
gether. In fart it is FIN. 

Just follow a few simple 
instructions and in a 
few minutes the motor 

is ready tu run. loe postpaid. 

LOOK 35¢ LOOK 
WONDERFUL 
INSTRUMENT 

in I.id. l'wi.ug 
and interesting. Lots 
of pleasure ao well at 
very useful. Can be 

tired as a alagnirving Glass. 
Opera Gla.,. a Stereo -rope, 

a Burning Lens, a Reading Cla -s. a Tele- 
scope. a Compass. a pocket Mirror. and a 

-- Laryng"scope for examining eye. r v, rose and throat. It 
I: w.rlit all the rod to lh ale even one painful cinder in 

Ids fiat and fits the pocket. Price. 35e, or 3 for 51.00. 

Make Your Watches, Clocks, Etc., 
Visible by Night Tt m, law, duos, , in lba.TZiibe 

Y B come. Bodom.... r up i.bl. ile M s pia, lime est any mud to e able it rlec 1, wh,eb,.,ptad stS. THE of any oriels. NIG et ORE light. 
d.Tae o NES.l, 

Quite 
ra the outs THE THE 

it. 
lip MORE RIL- 

yNT T {e NEIL 
clock 

qui e.i 
amble 

A °,e °me nn do ir. u hone e plod rl. utl 
(u ,our . r iy sou to 1.11 the tch. ha. You eon e 

other 
Duali hut. tb 

Ma . oc ° of your light, ac buret and eo sei o otsu .meteo 
mate own l 

addle.. 
C L pe R Bottle e sufficient M 

.. ,. rl at roll mtriÌna FÄ.á 3de.°mt.ert <r aim and $1.00 p peri. 

BIG ENTERTAINER 
180 Jokes and Riddles. 34 

Magie Tricks. 54 Parlor Cames. 
73 Toasts. 15 Tricks with Cards. 
50 Money- making Secreta. ,1u 
Funny Readings. 3 Monologues. 
21 Puzzles and Problems, 5 
Comics Recitations. Cut -outs for 

Checkers on hers, Dominoes, Fox and Geese, 9 Men Morris, 
Spanish Prison Puzzle. Came of Anagrams, etc. All foil.% postpaid. 

HYPNOTIZE J` 

Iil 
J 

ll/, ì, 
This brook tell. 

^. E Ir 
n eh" itvn 

how en 
t,.onre.nea no. 
d »o rbow to 

i 
bo' n ai. 

how hop not- 
elet.. illt.i nod Áabir moms. 

" l ^ .h a. 
A rototarte Demeter 

.in n° ONLY 
1Óe Postpaid 

GOOD LUCK RING 
Ve , costal sad ico na and id er o d two brilliant, Moraine gems 

1. out or ohe m., a.id to 
Isom good luek.O.lr 2On Pee. 

COMPLETE HYPNOTISM, 
i .1 rat e. .r. rie liso. usta 

ÓverlW pnteT \'asole n rlem.r 

TELL YOUR OWN FORTUNE 
rl, rie er i.I aio. dream MONEY MAKING SECRETS. Odds oppor .\ ml Leann. truer. tunnies for e rno.. 64 p.a opyriabnd 

l'I.. Lose .. r rosica. book chockfull of money -making ideas -term, 
w illo .. berte in h.o er formulae winkles, trade Marais, ere. 

apit beir1r e home inspire time. Óe po4LL 

I ;' 1, l , it, 
f 
( ,/ 

a.es w ' 
PLAY PIANO 
INONEHOUR 

With this VAMPING 
BOARD. No teacher needed. 
Bw r I . m le. lac P eve, 
t'eus ri °copy. rl ht oser 
the tu 

thousands 
o rem, 

away to ihouwnda f mom, oc. 
balled., e..lt lot trot , toe, ate. k Reed,. 
musio required. After u y 
ew times, the Board may 4 

dvpnned peut fie ee 

{-MONOTE NARMOOICA COURSE. A 
new uy sea-teaching method. Tembo bow 

tÌpl.>. to the toes., tremolo. IWIy 
lwtrated. film IS. potin4. 

Inn mn mane. me tir 
r brnf"N1 

l 
.let 

fil ,Irn 
u liter dr,rrm n t, end e 

Price ili: 

INS CARO -TRICq d Weight of band. 
Contains all the toted 

saand 
best tard trick. 

.a performed 
tric d by nMo:ma3 nblen Prim. 2Se aed. 

FORTUNE TOLD tie CARDS PERFORMING 
.I,., I l aly aloe. 

re1. Crammed 
fu il from clever to 
raver with coo 

°"rPPRoI 
PRICE 

4 

std p. accepted. 

I ATE ST 

CATALOG 

10c pd. SKELETON 
A jointed dN of 

skeleton 
il darom to music sad 

perform rót done d meem., 
behile 

Me oprator may 
muse dictaste trozo it 

MOP. . Prleel0e.3ter2Sceed. 
NOW TO PITCH. Book comorse lawns 

by leedi, ynitehen. w in le lao. 
te llr r o . ru25e postpaid. 

JOHNSON SMITH & CO., -R°;t ;v,;, 
Amoy gSbar Lase Ed1twed cloth bleeding Rigger cod better nma ó i beak 

Re alee in e.N.ece. O I the imam t l h =see. 

The new Excelsior Solar Telescope is a large and serviceable instrument, nicely made and accu- 
rately fitted. When extended it is almost three feet in length, and when closed measures not quite 
twelve inches in length. Telescopes of this size usually sell for many times this price, but by 
importing them direct from a large European manufacturer, we are enabled to offer them to our 
customers for ONLY $1.25 each, at which price they ought to sell readily. The lenses are well 
made, the aides are brass bound, and the four sections are perfectly fitted. Here is your chance to 
Attain a Telescope for a nominal sum. It will be sent postpaid to any address upon receipt of 

$1.7- ire any convenient form. Post:.w -tamps accepted if more convenient. 

Blank Cartridge Pistol 
REVOLVER STYLE 

Well made and effec- 
tive: modelled un latest. 

type Revolver; appearance 
alone enough to scare a 

burglar. Fires ('al. 

Blank Cartridge.- obtain- 
able everywhere. Price 50e. fir better make and 
superior finish $1.00. Blank Cartridges 50e per 
100. Holster (Cowboy type) for Blank Cartridge 
PIStol 50e. Shipped by Express only. Cannot Qo by parcel 
post. 770 page Cumlrrp of firearms, sporting goods, novellieS. 
ele., ¡tir. 

Prices 
50c 
$100 

: 1 

BAG O' 
15c 

TRICKS 15c 
It is great tun mys- 
tifying your friends. 

Gel this Bag O' Tricks 
and be the cleverest 
fellow in you r dis- 
trict. Contains appara- 
tus and direction, for 

FOUR FIRST CLASS 
Tltll'RS, i n c l u d i n g the 

MAGIC l'Al1ULh: Imystify 
your friends by making 

match 'tick jump from 
e hole to the other). 

of h e TANTALIZING 
CROSS THICK. IIINUU 
]I v' S T I t- SQUARE 

TRICE. and the NIT/S- 
PURIOUS II .t T T I. N G 

STACK TRICK. Full instruc- 
tion, with each trick. No skill 

Trilli letl. Everything complete for 
150 postpaid. 

Electric Telegraph Set 15c 
Bore you are boys) A priva. elecr,rc tel 

graph ra ui your own for iecl Lot. of fun send. I g sotaaa.. your friends. Cat two se Me 
hook them up se shown n the directions, for 
two-way for 

\1I 1I *s receiving. sNo trouble at all to 
per.tewithtl se 1 nstructlons t I 

that unp 'n es et. 
Operates. u y standard 

obtainable 
outfit t you 

can learn e. L'yt and ...... tel% receive ..atm tir the "`p, i`I_ 
Morse International Coda, 
and e vert abort time :rOiY'O.eSH j, y 

7 

MAKE YOUR OWN RADIO 
Laio, the sep. 

be bail 
keg 

port. laine pew.. Il. py- 
t ghted book 'EFFICIENT 
RADIO BETE. 
and operate te rosi MM. Radio Beta: the m.M.Ws for which me be 

GoPurchased for men mina. Also MW bow to build. 
rt -ose Receiver for bringing la foreign Ratite. 

Polies eau.. ship at ma. ere. ONLY lee. Peano M, 

SILENT DEFENDER 
Used by pc. 

lice officers. do- 

night9 watch- 
men 

a 
and others 

as a means of 
self -protection. 
Very effective. 
Easily Sta the 
hand, the an- 

gers being grasped In the four holes. Very 
useful in an emergent Made of alumi- 
num they arc very light, weighing less 
than 2 ounces. Randy Docket sire 
always ready for instant use. PRICE 
2Sc each, 2 for 45e Id. cad. tor. 

WONDERFUL X -RAY TUBE 
A wonderful little instru- 
ment producing optical 
illusions both surprising 
and startling. With It 
you 

pparently he b 
what is 

ones of 
701V fingers: the lead In s lead pencil, the 
interior opening In a pipe stem. and many 
other similar Illusions. PrIca lee, 3 for 2Se. 

Exploding Matches 
Mon fan than fighting with 

your wife. They look t like i dingy hes but mantle e y _ with .lord bang when lit. 12 
m.tohes M box. PRICE 10e 
pee ho Nome.. Not 

s w 750 

Shipped by Roper only. 
syllable. 10c 

ITCHING Powder 
tieeso lok¡ (h. intent. dia. 
eomntare of root victim. M Ó e.or na.but them lams 

une: ant fir and is t_ t to neerar> to tut tit 
Mll rollregpIs to deposit. lit- 

n° beniad ego e powdeel 

rest. The remit I. vino o,. :rá <,iL osome 
tcE atlll.um.m 1OCboa ahooet 

forr250 or Yéé ó., donen. ,éñiówd tir Erorea. 

ANARCHIST BOMBS 

part Open 
sue tyro 

/, Sets 'morns 
ed wooden Op.I lone 

A f 
osi 

e i 

Sod clew construction 
roughout. emend.. 

With 
aen 

key. punur. 

Western °1Unio. 
hlank., parked in 

neat 
ilos aiedk 

ALLetrFOR 
tSe twirhout 

.liter ) post. 

Thetas 
Electrician 

10e 
Add loo for 64 

hook all 
ut leetnieitr 

tforrboya. Tell. how 

éu. teiegr ph: man 
titis. .1reime belle. 
I:mm.. eut.. et.etr,. rn. 

alma PRICE log ppd. 

NOVELTY FRENCH PHOTO RING 

A classy looking ring, 
with imitation platinum 
finish, set with large imi- 
tation diamond. In the 
shank of the ring is a 

mall microscopic picture, 
almost invisible to the 
naked eye, yet is magni- 
lied to an almost inert - 
dible degree and with % astonishing clearness. 
There are pictures that should suit all 
tastes, such as bathing girl beauties, 
pretty French actresses in interesting 
poses, also views of places of interest in 
France, Panama Canal and elsewhere; others show Lord's 
Prayer or Ten Commandments in type. State wishes and 
we will try and please you. PRICE 25e. 3 for 65c. 
or $2.25 per doz. postpaid. 

I O..o.f these 
alma 

wish 

emote will came mor 
han 10050m et bee.. The smell entirely 

isappear. In abort time. loe. r Box. a toe. 
B ones. r sä7.5Ó per 

Boxes. Bb DDtd 
by F.a re Not Prepaid. en.id. 

SNEEZING °POWDER 

PRICEI 
Eapre \ot 1Protio,I. - cor. 

-COMICAL t r 
MOTTO RINGS 

this derson the bak o1 
amount 

u°,, 

band and blow it into the sir, 

kad 
watch them mimeo without 

nowing hen why. It 
mpk ÿ k to pear heir r 

t 
the mad route, 

i 
hut think tbey 

sabar.°°Between °the ocht. 
anemias Yoe ooumeu 'l and 

haying the time olf your lip. 
sae ride., 

ere is °i withering of p gels, it i. the meta,., 't, ew, 
3 tar Sto. 75. w as... SltIpad r 

L,te of harml.,, rue sad 

tome. 
Made 

ei tpplaainnid 
nuúb (to nmmble. th 
numliluwith 

. 
wording 

Price 21e. ea. P.tp.te. 
cf]AMA'rp MAGIC 

TRICKS 
LAVE Do 

book 

1 \fil ytthord ,cm(d,Émde 

r dr, r (Imam rhbeie Bos.implr 
I ' that child pr- 

fdÌUS. `8 n . Profusely 
posted. . 

> addnw for alY any 
3 P.. M 

21e ea... v _ 
.....e. .r,l... aa _ sporting °°° : ».::me, ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO paetai mod M..el.m Meha turleaaRa 1 Ñe and planta me, M.a o,Mr, e.aa ^te. JOHNSON SMITH & CO °t W 6717111:"."="'7:7111':"= 

e Il . w o1 Exchange. 
.11 l.rrmorl.,. . sas Racine, . Mara. mod P Nelae .e 

J 
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Chimneys as Aerial Supports 

Upper Left -Iron clamp aerial support 
for chimney. Lower Left- Substitute for 
iron clamp made from wire. Above -How 
aerial wire is supported above roof be- 

tween chimney and gutter insulator. 

THE accompanying diagrams illustrate 
three ways of anchoring an aerial sup- 

port to a building chimney. In the one 
case, a band of iron or other metal is bent 
by means of a hammer and anvil or with 
the aid of a vise, so as to encircle the 
chimney, a flat iron bar being secured 
across the two ends of a U- shaped mem- 
ber by means of bolts as indicated. A 
strong iron ring is held by means of a 

bolt in the flat bar of the chimney clamp. 
The second illustration shows a simple 

method which provides a substitute for the 
scheme just discussed; here an iron wire 
or other cable is passed around the chim- 
ney, with suitable metal or other plates 
placed at the four corners as illustrated, 
the cable then being twisted tightly as the 
picture shows. Suitable insulators are at- 
tached to the wire or cable left projecting 
from the band or clamp which encircles 
the chimney. 

The third picture shows a side view of an 
antenna supported from a chimney in the 
fashion already described, the lower end 
of the antenna being secured to an insul- 
ator having a short metal arm which 
clamps to the rain gutter or other part of 
the roof. The lead -in wire is secured to 
the antenna or in fact, may be an exten- 
sion of it, and is arranged in the usual 
manner, taking pains to keep the lead -in 
wire proper away from the building at 
least ten inches by means of stand -off 
insulators. 

Home -Made QSL Cards 
IT is the wish of many hams to snake 
their own QSL cards. They may want a 

special kind of letters or design on the 
card, all of these things are possible, if 
the method I use is followed. The cards 
can be made in any quantity and in black, 
brown or in several colors. The method is 
as follows and is very simple. 

Colorless gelatine is bought from a Drug 
Store, enough for a surface 6 in. by 4 in. 
can be purchased for a few cents. The 
gelatine is dissolved in double its amount 
of hot water, until a tough, viscous mass 
is obtained. Pour this mass of gelatine 
into a shallow box or tray which can be 
made of tin or cardboard. The box need 
not be more than a half inch deep. The 
gelatine will need a little time to harden 
so we can prepare the print while it is 
cooling and hardening. 

The ink, with which all of the drawing 
and writing on the QSL cards must be done 
with is sold at book stores under the trade 
name of hectograph ink and is very 
cheap. A small bottle of ink will make 

WOtO____uR.FOWL CWNRD WOOD WR._-__AT---..M. 
QSA___.R_.MOD TONE. ORM.OR 

WCBGBA 
CU AGIR r3 
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several different forms of QSL cards. 
The writing and design is first made with 

this ink on a smooth sheet of paper and 
allowed to dry; the sheet is carefully laid 
on the gelatine surface, and is left there 
for about a minute. When the sheet is 
lifted you will see the writing and drawing 
lying on the smooth gelatine surface, show- 
ing dully. 

The printing is done as follows, the gela- 
tine surface is inked by means of a little 
rubber roller and the ink used is known 
as lithographic ink and may be obtained 
from a printer. 

The dull inked surface on the gelatine 
takes on the ink; while the other parts 
repel it and does not take on any color. 
When the lithographic ink is rolled in, you 
can see the design of the card well defined 
but reversed. 

In the printing use a smooth finished 
card for the best results, the lc postcards 
that can be bought at the post office will 
work nice. Lay the card on the gelatine 
surface and press it on well and after a 
few seconds time take it off. On it you 
will find a well defined design of your QSL 
with all of the lettering very distinct. 

Before the second and each successive 
print you must roll the gelatine with the 
inked roller. 

If you want to make a card in two or 
three colors you will have to have a dif- 
ferent tray for each form or design and 
color. Print first one color and then the 
next, giving the cards time to dry between 
each printing. 

The sheets of gelatine can be melted and 
used over again. A good Ham with an eye 
for business could make a nice cartoon on 
cards and sell them to other amateur oper- 
ators. -Clyde Holtsman, W6GBA. 

Short Wave Equipment 
National SW -3 AC or DC models -loss 

tubes and coils $17.70 
National "FB -7" S.W. Receiver -air di- 

electric tuned 1.F. -less tubes and 
coils $34.20 

National "FBXA" S.W. Receiver, with 
crystal and air dielectric tuned I.F 
less tubes and coils y47.70 

National "FB -7" S.W. Receiver -not air 
dielectric tuned I.F. -less tubes and 
coils $29.70 

Hammarlund Comet "PRO" S.W. Re- 
ceiver -with coils less tubes $88.20 

Bliley Crystals: 40, 80, 160 meter, un- 

Bliley Crystal Holders S 1.50 
Crystal Blank. -X -cut $ 1.00 
210, 281, 250 types. guaranteed $ 1.19 
R66 M.V. Rectifiers. guaranteed $ 1.40 
Hytron H.D. 866 m.v. rectifiers, guar- 

anteed s 2.98 
Readrite D.C. milliammeters, 0 -15 to 

0 -400 m.a s .65 
OCTOCOIL S.W. Plug -in Coils -kit of 4 $ 1.45 
Short Wave Coils -small plug -in type, 

kit of 4 $ 1.15 
Lynch Cage- Aerial Spreaders -kit of 10 $ 1.47 
Lynch Transposition Blocks -kit of 10 $ 1.47 
NA -ALD porta in stock -write for prices 

Maurice Schwartz & Son 
I10-712 Bro.od.e.,r s,h.n., t0dr. N. Y. 

3 TIMES * 
W'th BYRD * 
Byrd sails for Antarctica, Ellsworth de- 
parted some weeks ago -each prudently 
fortified against disaster by employment 
of the most dependable equipment pro- 
curable. 
For the third time CARDWELL condens- 
ers have gone with Byrd on Polar ven- 
tures. First to the North Pole, then to 
the South Pole and now again Southward, 
with both Byrd and Ellsworth. 
CARDWELL condensers are fine, sturdy 
instruments; no glitter, no gadgets but 
how efficient and dependable when the 
going gets tough and hope lies only in the 
radio and -Providence! 

Send for literature 

TheALLEN D.CARDWELLMfg.Corp. 
S5 Prospect Street Brooklyn, N. Y. 

We've taken the "bugs" out of 

TRANSPOSITION INSULATORS 
These two views show the 
uniqu shape of our new 
No. 31 Transposition Insu- 
lator. If eliminates sharp 
kinks in the wires. reduc- 

IJ ing strain on leads and 
insulators. Skeleton shape 

for light weight and 
greater insulation. Eas- 

no and 1tr- ` glared all over. Use 
them in transmitting and 
receiving antennas. 

List Prism 20e 
Afmoel pool pd bers -u.o.d diwmani.. Bulletin 593.3 FREE 
des ribinii he., and numerous other JOHNSON rnduec 
E. F. JOHNSON Co., Waseca, Minn. 

GET THE Bili RADIO CATALOG 
THE RADIO SUPPLY WORLD IN 14$ SIG PAGES 
Just out for 1934. Make your request for It on your 
Dealer's. Service Slane. ',hoot's. Exper ltnenter'a IT 
Amateur's letterhead. Order front Anterlea's IA real 
Radio Ilouse In Anterlra'a Itandiest Shipping l'oint. 
BURSTEIN - APPLEREE CO. 
Dent. C -1 Iola ' Menee st. Kansas City. Me. 

THE INSTRUCTOGRAPH 
TearA.... .. 

Ti,. Scientific, easy and quick .ay to I.... a Mt code Send post curd today for literature a 
Machines, taper and complet. i..oucuonrfor 

.al a. or rent. Terms lo- . 1400 per rond.. 
Rental may be applied purchase mice d 

desired. Rent for month. If tes Inammopwph `\ meets requirement, bur n II not semi 

s.craa ea co t MIMIC nut. aaaoo 
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"HAM" ADS 
Advertisements In tills section ere inserted at $e 

per word to strictly amateurs, or lac a word (8 
words to the line) to manul acturers or dealers let 
each Insertion. Name, initial and address each 

count as a word. Cash should accompany 'Ham" 
advertisements. Advertising ter the January issue 
should reach us not later than November 10. 

TRANSMITTERS, RECEIVERS -$3.95 UP. 
Bargains in ohmmeters, capacity meters, mon- 
itors. etc. Free "Ham" sheet. John Penn, 817 
Overton. Newport. Ky. 

QSLa 75c A HUNDRED: 2 COLORS. W9DGH, 
1816 Fifth Ave.. N., Minneapolis, Minn. 

SEND STAMP FOR LIST OF PARTS FOR 
trade. G. Fredericks, Old Fort, Ohio. 

LOW =LOSS PLUG -IN COILS. ANY CIRCUIT. 
Write for particulars. M. Carney, 2041 So. 
Kennison Drive, Toledo. Ohio. 

QSL CARDS, NEAT, ATTRACTIVE, REASON - 
ably priced, samples free. MILLER, Printer, 
Ambler, Pa. 

QSL's NEATLY PRINTED TWO COLORS; 100, 
'15c; 200, $1.35. ,Paul E. Field, Payette, Idaho. 

FOR SALE: LEUTZ SPECIAL SHORT WAVE 
Receiver 15 -200 meters, 6 pairs coils, factory 
rebuilt last August to use 4 -58's, 3 -56's, 2 -50's, 
2 -81's, band spread, phone jack, high and low 
impedance outlets, tubes, and 12 -inch dynamic 
speaker new last August. Cabinet satin, ¡e 

aluminum, 30 x 12 x 12. power supply same 
13 x 8 x 8. Wholesales for $180. Sell $90 
cash. Complete with tubes, speaker and two 
extra 50's and 81's. Need money at once. 
Roderick MacDougal, Yale Medical School, New 
Haven. Connecticut. 

FOR SALE: ONE TUBE EXPLORER SHORT 
wave receiver. Will sell cheap. Write for par- 
ticulars and list. J. M. Anderson, Centerview, 
Mo. 

TRADE 16 GAUGE DOUBLE BARREL HAM - 
merless shotgun for tube and radio tester. 
Ernest Blizzard, Gassaway, W. Va. 

MAKE BIG MONEY, BE A SAFE EXPERT. 
Wayne Strong. 644 West Elk, Glendale, Calif. 

SHORT WAVE SETS, KITS, SUPPLIES. 
Wholesale catalogue 5c. Federal Telegraph. 
4224 Clifford Road, Cincinnati. Ohio. 

QSLa, SWLs. $.75 HUNDRED POSTPAID. 
Stationery. W9ECI R3, Clayton. Mo. 

PLUG -IN COILS. SET OF FOUR WOUND ON 
bakelite four prong forms. 16 -210 meters 50c. 
Noel, 809 Alder, Scranton, Pa. 

TUBELESS CRYSTAL SET, SOMETHING 
new. Separates all stations, operates speaker, 
760 miles verified. Blueprint 6 others, 25c coin. 
Modern Radiolabs, 151 -A Liberty, San Fran- 
cisco. 

CRYSTALS: 95c IN 80 OR 160 METER 
bands. 40 meters at $2.00. Ground to your 
approximate frequency and calibrated to within 
0.05 %. Blanks 3 for $1.00. Over 500 sold 
month of September. Get yours while prices 
are still low. Fully guaranteed. White Radio, 
Sandpoint. Idaho. 

WOODWORK WITH HIGH GRADE FURNI- 
ture finish -years experience. Specializing in 
servicemen's test panels and racks, and panels 
for "Hams." Cut and drilled your specifications. 
Prompt quotations. W4CJH, Hickory, N. C. 

WESTINGHOUSE MOTOR GENERATOR 110 
volts D.C. output 14 volts 71/2 amperes $10. 
Westinghouse dynamotor 271/2 input to 350 
volts, $10. General Electric 24 to 750 volts 
$25. Henry Kienzle, 501 East 84th Street. 
New York. 

KRUSE'S RADIOPHONE GUIDE sums up two 
years of successful trouble -shooting in ama- 
teur and commercial voice stations. Yours for 
35c. Robert S. Kruse, RFD No. 2, North 
Guilford, Connecticut. 

BARGAIN CLOSEOUT GENUINE FORMICA 
panels in original factory envelopes. While 
they last, black 85c, walnut and mahogany 75c 
each. Postpaid anywhere in U. S. Panels II. 
inch thick, seven inches wide, eighteen, twenty - 
one, twenty -four, and twenty -six inches long. 
Please remit with order. W4CJH, Hickory, 
N. C. 

DIZZY CARTOON FOR QSL OR SHACK. 
Send $2 with your rough idea for large orig- 
inal pen drawing. W1AFQ, Harwich, Mass. 
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Easily Constructed "Break -in" Relays 
THE relay shown in the sketch was con- 
structed from parts found in the work- 

shop "junk pile" and its cost is practically 
nil. This relay is a sensitive device and 
can be operated on run -down "B" bat- 
teries for several months. The three major 
parts used in its construction are one good - 
sized "safety -pin," one set of magnet -coils 
removed from discarded loud -speaker, and 
a length of brass strip. 

The drawings clearly show the forma- 
tion of each part in their mounting. The 
particular magnet used in this relay was 
taken from an old R.C.A. "horn" type 
speaker and has a resistance of 2,000 ohms. 
The entire relay is mounted on a piece of 
3/16" bakelite measuring 2" by 3 ". A good - 
sized "safety -pin" being obtained, remove 
the point from one side and the clasp from 
the other, leaving about s of an inch of 
the clasp bar remaining, and about one 
inch of the other side, that is, the side 
having the point. Form an eyelet in this 
side and bend at right angles to the main 
bar. Now bend the entire pin in the shape 
of drawing A. The next operation is to 
cut a piece of iron about 1/16" thick, d/a" 
long, by I,4" wide and solder this as shown 
in Fig. 3 to a piece of brass strip 1%" 
long, 3/16" wide and 1/16" thick. Now 
solder the pin formed as in Fig. A to the 
assembly shown in Fig, 3. This is known 
as the armature of the relay. Fig. 1 shows 
the lower contact bracket with adjustable 
screw and Fig. 2 is the backstop for the 
armature. Assemble these to conform with 
the drawing and we have a complete relay 
which is very small in physical size and 
very accurate in operation. Incidentally 
this relay will follow an automatic "bug" 
key at full speed. 

Fig. B shows connections for a "break - 
in" system. When the key is closed one 
relay closes, putting the transmitter "on," 
the other relay short -circuits the receiving 
antenna and ground, thus eliminating some 
of the racket from the transmitter, which 
usually exists in the receiver when the an- 
tenna is not grounded and the transmitter 
in operation. 

These same connections are used when 
the transmitter is going to be used at 

some point remote from the receiver, which 
is practical when one wishes to keep the 
operating room in complete order and over- 
come the complexities of running feeder 
systems from antennas which are located 
In a,position where it would be impossible 
to have an operating table. 
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Simply constructed "break -in" relay for 
use in "Ham" station. 

Short Wave Reception in England 
BY "MEGACYCLE" 

RECEPTIVE conditions on the wave- 
band 12 -100 metres must necessarily dif- 

fer considerably in America from those 
obtaining at any given time in England. 
This fact is known to English short -wave 
broadcast listeners by the reports appear- 
ing in American journals and which find 
circulation in England. American listeners 

SHORT WAVE 
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Rule 
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ANSWER FACTORY HAS SOLVED MANY 
transmitter and receiver problems. Describe 
yours and ask for quick quotation, on required 
advice or diagram. Robert S. Kruse, R. F. D. 
No. 2, North Guilford, Connecticut. 

do not have the same opportunity for corn- 
paring their results with the results ob- 
tained outside the North American conti- 
nent. It is therefore confidently antici- 
pated that this log of short -wave broad- 
casting reception compiled in London for 
the period August 13th -September 3rd will 
be of assistance to you, as an American 
listener. To derive full benefit from these 
reports -which will be continued as a regu- 
lar feature if sufficient interest* is shown -it is essential that a really detailed log 
book be kept regularly, showing all short- 
wave telephony heard. When it is remem- 
ber that these notes must of necessity be 
prepared some considerable time before you 
actually read them, to ensure publication, 
the keeping of an efficient log is seen to 
be of paramount importance because you 
may have to refer back to reception which 
took place two or even three months pre- 
viously. 

Before giving the actual reception rec- 
ord it is important to note that, in gen- 
eral, little mention will be made of U.S.A. 
short wave broadcasting which are of minor 
interest to you as DX fans, but attention 
will be mainly confined to recording of 
reception from stations situated outside the 
North American continent. In this way 
you will be in a position to judge, just what 
stations are definitely in regular operation 
and which up to date you have failed to 
log. Consequently a regular "watch" can 
b a kept which may ultimately be rewarded 
ir you want more of these articles Just write a post 

card and say "want more," end address It to Editor 
"Megaryrle," SHORT WAVE CRAFT, 98 Park 
1'l err, \. T. ('Ill. 
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SXwe 
THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY. foremost educational sex mxpaziur, is 
written in simple language and can be read by 
every member of the family. It is Instructive. en- 
lightening -not a risque book -contains no Jargon. 
Devoted to Science of Health Hygiene. 

Contains 25 Important articles on Sex Science, 68 
paces, with al trait ive two -rotor cover. Il ere are 
few of the more Important articles: Sex Prohibition; 
The Mechanics of Conception: Teat -Tube cables; 
Sexual Stimulants; Mannish women and womanish 
Men; Painful Menstruation; The Church and S 
1.galized Abortion t; Sex Life of Middle Age; Sex 
and Smell; Nudism Restores Balance. 

Get a copy of SEXOLOGY on any newsstand, or. 
if your dealer cannot supply you, send 25c U. S. 
cash or stamps for copy of the current Issue. 
SEXOLOGY 23 West Broadway New York, N. Y. 

THE MARVEL OF THE AGE 
TRIMM FEATHERWEIGHT 

Headphones specifically 
built for Amateurs. 

24,000 ohms impedence 
Really enjoy HAM ra- 
dio. Leave the phones 
on continually. Wear 
them in bed. Relax! 

Be comfortable! You will find more DX 
stations on your receiver when weak sig- 
nals become prominent. 

On sale at all leading Ham supply stores 
or write for information. 

TRIMM RADIO MFG. CO. 
Earphone Specialists 

1528 Armitage Ave. Chicago, U.S.A. 

VEST POCKET SOLDERING IRON 

Smallest good iron now on the market 
will do the work of irons twice its size. 
Only 10 inches long 1F2 inch in diameter. 
By using the highest grade elements, it 
heats up in half the time of ordinary 
irons. Guaranteed to give satisfaction oê money back. We issue no catalog on 
this item. 
Enclose $1.00 and iron will be sent post- 
paid in U. S. 10e extra in Canada. 
GOLD SHIELD PRODUCTS CO. 

112 S. Chambers St.. New York 

SUPER TESTING KIT! 
Penell Type Handles 

with intend..arable 'tin End. Rit 
replete with 2 Plat -ln- 

, 2 Alli.tor t'Iico. 2 
Needle l'oint l'hone Tits., 

Tand 
2 Spade Luge, Lung. 

hin Pencil -Type handles 
for easy testing in tight 
places. Ideal for testing 
Long end Shortwave Sete, 
Coils, Condensers, Eta. 
Complete Lit. Write for 
free catalog. 

INTRODUCTORY PRICE NOW $1.00 PREPAID 
AMERICAN RADIO HARDWARE CO. 

135 Grand Street New York, N. Y. 

NEW & MODERN AMPLIFYING EQUIPMENT 
"Power with Quality" 

DYNAMIC UNITS-HORNS-AMPLI- 
FIERS-EXCITERS-HIGH FRE- 

QUENCY UNITS etc. 

New Catalog-Write for it TODAY 

MACY ENGINEERING CO.,145039th St. Brooklyn,N.Y. 
CHICAGO -18105. Mich. Aye. RAN FRANCISCO -7 Pront St, 

DALLAS -321 N. Bishop St. (Stacks at DN1u and Brooklyn) 

gávDO TELEVISION 
and other types Television at W9XAL. Thom 
training qualifies for 1st class license. 959 
grads passed federal exam to date- Pracneat 
experience nn experimental visual station 
W tXAI Medium and ousel-optic frequencies, 
Studios atop skyscraper. Plasasatmt bureau.. 

FIRST NATIONAL TELEVISION. 
3014 Power S. Light Bldg., Kansas City, Mo. 

by a new low -power European or Asiatic 
transmitter being "caught" for your log 
book. This briefly is the primary object of 
these notes. 

Speaking generally the 25 metre band 
has been the most productive of pro- 
grammes having real entertainment value 
for the period under review August 13th - 
September 3rd. The 31 metre band has been 
variable but at times really phenomenal 
signal strengths have been obtained from 
stations which normally produce quite mod- 
erate signal levels. The 19 and 16 metre 
bands have been on the whole very poor, 
whilst the 13 metre band, with the excep- 
tion of a number of South American tele- 
phony stations, has been devoid of interest. 

The star performer for the period has 
been the Zeesen transmission DJD on 25.51 
metres which could be relied upon to oper- 
ate a moving coil speaker practically every 
evening from 17.00 to 24.00 GMT.t On 
Saturday, August 19, at 21.00 GMT, DJD 
was relaying a particularly beautiful mu- 
sical concert inspired by the Bayreuth Mu- 
sical Festival. The Zeesen transmitters 
evidently looked upon this programme as 
something special because the 31 m. trans- 
mitter DJA and the 16 metre transmitter 
DJE were received at the same time and 
with equal strengths, a rather remarkable 
occurrence. 

s 
The Rome transmitter on 25.4 metres has 

similarly been very reliable every evening 
but is occasionally marred by a rather bad 
modulation hum. The French Colonial 
transmitter FYA on 25.63 is of such a 
variable nature, although only a few hun- 
dred miles distant, that beam transmission 
or variation of power is strongly sus- 
pected. On August 15, 16 and 17, FYA Wa< 
badly jammed by a commercial code trans- 
mitter PJZ (Curacao) on 25.6 metres. Any 
listener who has a note of this interfer- 
ence in his log and cannot read code is 
now satisfied. 

The Pittsburgh transmission on 25.27 
metres WBXK has been the star of U.S. 
reception but no trace of W1XAL (25.45) 
or W2XE (25.36) has been heard lately. 

The British Empire transmitters on the 
25 metre band are received nightly but as 
the signal is apparently a combination of 
ground and sky wave intelligibility is nil 
due to high speed "fluttering." 

On the 19 metre band the Vatican City 
transmitter HVJ is received very consist- 
ently on the 10.00 -1015 GMT transmission 
daily. Besides this transmitter DJB Zee - 
sen is the only other European 19 metre 
transmission of any value at this time of 
year and as a matter of fact Europe is 
very poor in transmitters in this particular 
channel. 

It is worthy of note that W2XAD is re- 
ceived very irregularly just now and often 
fades out completely in a few minutes and 
is never heard again until the next evening. 
One is inclined to attribute these "failu 
outs" to breakdowns so suddenly do the; 
occur. On Sunday, August 13, JNJ (21.6 
and WJX (20.44) were received at R 
both on code whilst no trace whatsoever s. 

W2XAD was to be had -not even the car 
rier. 

On the 48 -50 metre band really enjoyall, 
reception has been obtained nightly fr., 
OXY (49.4), Denmark, although at tints 
a most objectionable heterodyne is present 
throughout the evening on the transmis- 
sion. This is due to an experimental trans- 
mission from Vienna UOR2, also 49.4 me- 
tres, which operates irregularly with a 
power of 20 watts. The programmes from 
OXY are of course the regular Kaluntlborg 
transmissions on 1153.8 metres being re- 
layed. On Thursday, August 24, it is seen 
from the log book that signal strength was 
R9 so that mention should be made that 

1G. M. T. means Greenwich Mean Time, which Is 5 

hours ahead of Eastern Standard Tinte. In example 
when It is 7 p.m. In New York City, It Is 12 p.m, mid- 
night In London. 
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-. ^e1 ALDEN PRODUCTS CO. 
$A-A1.11 Dept. SW 12 715 Center St. 

BROCKTON, MASS. 

WHOLESALE 
Bargain .Sheol 

PRE -INFLATION PRICES 
626 S. Broadway, 
New York, N. Y. 

WHOLESALE MERCHANDISERS, Inc. 

Be A 
Radio 
Operator 4041611 
Learn at Home 
It's Easy 

With The Te ep e 
New Master 
Code Teaching Machine 

Realise the advantage and sireeso that cameo with being 
Radio Operator qualified to fill the higbest-pnid join. TELE- 
PLEX teaches you ,n,ickly at home. No experience necessary. 
We furnish Complete Code Course a d lend you the 
Nato M Teleplea. (muide you step by step. Personal 

l 
nstmctiun. TELEPLEX has instmrtwi more students in the 
ode during the hat ten years than all ether systems rom- 

bined. t-se,l by C. H. Army and Navy, It. C. A. A. T. A T. 
Co. and principal schools. Get started NOW! Easy terms. 
Write today for folder SW -12 giving full details. 

TELEPLEX COMPANY 
New York, N. Y. 76 Cortlandt Street 
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A 
WATCH 

VISIBLE 
INK SUPPLY 

Santa himself want a Conk. 
Iin NO7,AC (no 
smelt) th i. year. 
1 -Yon wind it 
to 611 it. 2 -Yarn 
look at it to se 
when . - . Tented 

r 
r. 

proved b, 
over three yea 
of genera l ale 
and use. $5 anti 

Pencils $3 more. 
more. If you 

prefer tete rubber 
sack 
the Conkli.r EN- 
DURA. $5.00 and 

more. Pencils $3 and 
Other Conklin 

gi ft pen. for writers of 
all ages available 3 

modern color combin 
(ions. $2.75 and more. 

Pencils $1.00 and more. 
THE CONELIN 
PEN COMPANY 

Toledo, Ohio 
Chicago San. Francisco 

PENS.PENCILSeSETS 
SATISFACTION GUARANTEED 

Practical 
Christmas Presents 
, l'01'l'ANI COMPASS (Purchased by U. S. Goner,. 

rat at $30.00.1 Solid Bronze. 400 degrees. jer, 
vled, in hardstoal rase. $4.50, postage prepaid 

SOI.AIt RAY carbon Health lamp, Professional tall, 
Ihusiei. Every home should have one. Saves doa 

lots' bills. $3.75. 

ItA %(11t ItLADES, best quality, double edge, wort 
_., a package. guaranIced to glee .sat Is! act Ion n 
n b.,rk, 5 blades In a carton, 10 cartons or _u 

blades 
)' 

for SI.00. parcel post prepaid. 

,,. RAGE TROUBLE LAMP wire rage with 11001, 

rubber handle with pu h and pull switch, 20 f,. 
oral (worth $2.501. 51.00 parcel post prepaid. 

vvc lour nn r.d.,L -ae 

GOLD SHIELD PRODUCTS CO. 
112 Chambers St., S , New York City 
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Fleron - Wallace Short Wave 

Doublet Antenna Kit 
0 -,.v- 

Content 
200 ft. No. 14 
Solid Enameled 
Wire Copper 
Aerial Wire. 20 
No. M4 Flerun- 
N'nllaeo Trslo- 
Isoition BI s to. 
3 No. 33 "'rurale 
Clans In,.na- 
tors. 1 32 -targe 
(rook of Dia- 
grams and In- 

Most h.yor:,lde Sr Iona- 
requenries 
and all wave 
receiver, i.r,d- 
in n.atruLtiun, 
eliminate. 'T.t.Tr.- 

Adopted by Don C. fermate (Hoover Cup winner, after 
tr-to on hundreds of aerial. for S.W. work. Cron Ietewlth r= on Closed Transposition In, ht and complete dia- 

and directions for the br r r:dlation+. No. 405, 
Lint Price $4.95. 

Code Practice Set 
Every ye:,r top ot 
lays inter. A '..,.I. Radio 
and /Wait ., lenra the .ie. 

Fletan Code Practico Set starts 
them off with a real inntru- 

Meat at a low price. Coe. 
sots of Flamer, Round - 

er and High 1'iteh 
Busser. Really 

three seta in 
one. EquiDpe.l 
with clips for 
connection to 
second set. 

Packed i net to 
carton with 

bulb anddi tuna, 
lens batteries. 

FLERON 
CODE 

PRACTICE SET 

Important Features: 
I. Pocket sine -.lips right In. 
2. Key in correct practice position. 
3. Uses 2 Fla.hlight Cella, obtainable anywhere. 

Send for Complete Catalog on Aerial Accessories. 

PRICE 

$1.30 
witM,nt 
Battedc. 

M. M. Fleron & Son, Inc. 
Dept. C TRENTON, N. J. 

BEGINNERS! I 
OPERATORS 

Over 45,000 of World's 
Best Operators say t here 

is Nothing like 

CANDLER 
TRAINING 

If you want to learn to do Ixdancerl 
work and copy behind at 30 to 45 wpm 
-write Candler. 'I'he Candler Nigh 

Sprssl Method of Radio Telrgr :mhing 
trains your Mein. m rv.I,.. ,,.I 
to co- ordinate in dial, 
and accurately. It :- 

tific method of tel,.c,t'hs 
recommended by more than 45,141'1 
cesshtl Radio and Morse Op,',' 
whom it has developed. 

Telegraph Touch Typewriting 
mrthal especially for operators. 'I r. 

you to use mill in receiving. 
Beginners who want to learn code e.. 

and quickly need Junior Course. S 
three -fourths of your limr and more 
than half of the cost. FREE AD1It'G. 
Beginners and others. If you wort n. 
become a fast and capable opera, 
write Caroller. Get the benefit on 

20 years' experience in developin: 
perm. Your questions 
promptly and personally. N,' 
14,0 loll 
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evening in sonic American "log" books. 
Moscow Trade Unions station is of course 
well known to U.S. listeners on his 50.0 
metre band continues to give excellent en- 
tertainment on his regular Monday, Thurs- 
day and Saturday schedules at 21.00 GMT.# 
Incidentally a new Moscow transmitter on 
the 25 metre band has made his appearance 
during August but is not listed. A careful 
watch should be kept between 21.00 to 24.00 
GMT nightly. 

VQ7LO Nairobi on 49.5 metre is a sur- 
prisingly difficult transmission to catch in 
England due probably to the low power 
of 500 watts used. This station was logged 
for the first time by the author on August 
24th at 19.00 GMT and was held for five 
minutes. The return to winter conditions 
should see a little more regular logging 
of this transmitter. ZTJ Johannesburg on 
49 metres has not yet been logged in the 
course of three years regular listening. 

Casablanca (North Africa) CN8MC con- 
tinues regularly on his Monday and Tues- 
day schedules 20.00 -21.00 GMT but is ruined 
by being badly "over- modulated." A code 
transmission jamming him has not yet been 
identified. Barcelona EAJ25 on 50 metres 
is heard well most Saturday evenings 20.00- 
21.00 GNT. but is badly heterodyned by 
an unknown transmission probably Bucha- 
rest also on 50 metres and with an input 
of 300 watts not yet logged by the author 
but listed. 

The South American transmissions en- 
joyed last winter on the 50 metre band are 
conspicuous by their absence just now and 
only once on the evening of August 25 was 
YV1BC 49.08 metres received. 

Similarly FIQA Madagascar (52.7) ZGE 
( Malay States) 48.9 in. have yet to be 
logged by the author. 

Incidentally Khabarovsk RV15 on 70.2 
metres is very rarely heard if at all in 
England although in Central Europe it is 
believed reception is fair. It might be 
worth while Pacific Coast listeners keeping 
a watch on this wave length. 

Rabat (North Africa) on 37.33 metres is 
received (luring the summer at great 
strength on the Sunday schedule 19.00- 
21.00 GMT, but the transmission on 23.29 
metres at 12.30 GMT -16.00 GMT on Sun- 
day's is generally spoilt by excessive fading. 
Vli2M E Sydney was heard weakly for the 
first time for two years on August 20 at 
66.00 GMT but soon faded out again. EAQ 
Madrid on 30 metres has been easily the 
star performer on this band during August 
and particular mention must be made of 
his signal strength on Tuesday, August 15, 
although curiously enough CT1AA was un- 
obtainable at that time. 

The "Empress of Britain" GMBJ on 
17.81 metres was heard on August 14 at 
22.05 GMT apparently in two way conver- 
sation with Montreal. No indication was 
obtained of her position at the time. In- 
cidentally IAC Cuntrano, Italy, on 16.8 
metres has also been heard late at nights 
23.00 GMT calling the "S. S. REX" and 
badly' interfering with W3XAL Bound 
Brook on 16.87 metres which is received 
here irregularly but best of all towards 
midnight. Code transmissions from the 
numerous South American stations between 
13 and 16 metres are sometimes quite phe- 
nomenal as regards signal strength late at 
night around 23.00 GMT. This is of course 
contrary to the generally accepted theory 
for that waveband. The Pittsburgh trans- 
mission on 13.93 metres has been heard in 
the afternoons in England during August, 
but so far the author has failed to log the 
transmission. The British Empire trans- 
mitter on 13 metres is not yet operative 
so it is useless for American listeners to 
keep a watch at the moment on this wave. 

tin Continental Europe 21 hour clock dial Is used, 
ohrre 12 p.m. midnight is 21 o'clock ; 12 31. (noon) Is 
12 Odork: ii P Ill. Is 20 o'clock and 11:59 p.m. Is 23 
hr:. 59 inIn4.. and It It commonly written In radio mat- 
ter. tt Minot punctuation between the hours and minutes ith a cipher lzern) In the 9rv1 podtion indicating the 
hour. there as neees.nry. a Then writing 54 minuses past 1 
which 11s ' ritten 0151. Following this style the 22 hrs. 
and 59 minutes quoted obate is written 2359 o'clock, M. 

Did You Get "KEY KLIXrr? 
Thousands of ama- 
teur radio items, at 

the lowest prices, are 
contained in this FREE 
Big 192 Page Book. 
Contains interesting er- 
t i c l e s by McMurdo 
Silver, Arthur H. Lynch, 
I. A. Mitchell, Henry 

McArthur, and many others. 

AMERICAN SALES COMPANY 
Wholesale Radio Distributors 

44 W. 18th St., N. Y., N. Y. 
The Oldest Amateur Supply House, Est. 1919 
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900a new,- u v SERVICEMEN sE ÑuA` 
M! 

A 128 t. 

t t book 
be an itolia- 
Penen ble 
guide 

e 
to the 

re he buys it. 
Also short w hook -ups: 
Amplifier Hook -ups: Chart.: 
Trouble Shooting: Tube charm - 
teristica, and many others. 
Worth more thon 4 time... the prive. 

OSTPAIO 

The "ADAMS" 4TUBE SHORT WAVE 
CONVERTER 

Aa de,eril.ad by Emanuel 0[ittleman. 
Complete Kit, leu tube. $17.95 
Wired. leu tube. 20.95 
Kit of tubes 2.75 

85 CORTLANDT ST., N.Y. N.Y. ps:ii 

"ALL EXPERIMENTERS 
Here is Your Book at Last!" 

EXPERIMENTAL RADIO 
By Prof. It. R. Ramsey. Ph. D. Mem- 
her Ina. Radio Eng..; An:. I'hr.. Soc. 
125 I,n experiment,. on radio theory 
and rartiee. Short w In -eher 
wires: Standing wave,. in .pore. Tele- 

o"A Royal (toad to Knowledge- 
Sei. Am 

FUNDAMENTALS OF RADIO 
(373 pagan, 402 figure.) Same author. 
Mutrot radio espinined with n 

, of mathematic.. "A hit-the-point 
Ise,k" Jo, 

' 
W. toe Estes. "Prof. 

Ita .ey i. the clearest radio writer in 
the world today." Seattle ilsm. 

Experimental $2.75. Fundamental.. $3.50. Your 
cheek brings the books postpaid. C.O.D. if rau wish. 

RAMSEY PUBLISHING CO., Bloomington, Indiana 

l 
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A Crystal. Pentode Combination 

Cl 

Lt 

L2 

L3 

FIXED 
CARBORUNDUM 

CRYSTAL 

TI 

L4 T2 PENTODE 

33, 

M I I I I TICK <t 
GNO C- C+ 

Cl 
C2 
C3 
C4 
C5 
CG 

.00003-MF. 
1-MF. 

.00014-MF. 

.00025-MF. 
.1 -MF. 
.0001- MF. 

A-I- A B45V. -8"135V: 

TL 3:1 A.F. TRANSFORMER.. 
T2 1:1 A. F. TRANSFORMER. 
LL REGENERATION COIL. 
L2 GRID COIL; L2 IS ALWAYS 1 TURN 
1-3 J FROM GRID TERMINAL OF COIL. 
L4 85 MILLIHENRY R.F. CHORE 
R. 1- LO 014M RHEOSTAT 

OUTPUT l 

A novel receiving circuit utilizing crystal detector; the 32 tube acts as R.F. and A.F. 
amplifier. 

MOST short -wave fans know about the 
"crystal- clear" reproduction of the crys- 

tal detectors, but because of the impos- 
sibility of obtaining regeneration, which in 
the fan's lingo means poor sensitivity, 
many a fan has been willing to sacrifice 
that crystal's tonal beauty to a poorer but 
more efficient and more sensitive detector 
-the regenerative vacuum tube detector. 

In the accompanying diagram, however, 
is shown a circuit for using two 2 -volt 
tubes in a "crystal- pentode" combination 
short -wave receiver, that enables the 
builder to obtain the advantages of the 
crystal's pure reproduction, plus the re- 
moval of its greatest defect -its inability 
to regenerate and plus sensitvity to the 
brim. 

As shown in the diagram, the '32 tube 
performs a triple function. First, it acts 
as an R. F. amplifier; then it brings about 
regeneration and its last function is as an 

A. F. amplifier. Its output is fed to a 
'33 pentode and of course the output of this 
tube is enough to drive your magnetic 
speaker, on a program from VK2ME, suf- 
ficiently loud to wake -up the family. 

Remember that the '32 tube acts both 
as an R. F. and as an A. F. amplifier; cor- 
rect grid biasing should therefore be used. 

The plug -in coils are wound on 5 -prong 
tube bases. 5 -prong commercial coil forms 
may also be used. The tickler coil takes 
two prongs, while the beginning and the 
end of the grid coil take another two. 
The remaining prong takes the 1 -turn grid 
tap for the fixed crystal carborundum de- 
tector. These coils are all wound in the 
same direction. Use coil data from past 
issues or from manufacturer's data sheets 
for winding tube base or commercial coil 
forms, to suit the capacity of your par- 
ticular tuning condenser. Herminio Al- 
varez, Sta. Rita Hall, Manila, P. I. 

$ 20.00 Prize Monthly For Best Set 
THE editors offer a $20.00 monthly prize 
for the beet short -wave receiver submitted. 
If your set does not receive the monthly 

prize you still have a chance to win cash 
money, as the editors will be glad to pay 
space rates for any articles accepted and 
published in SHORT WAVE CRAFT. 

You had better write the "S -W Contest 
Editor," giving him a short description of 
the set and diagram, BEFORE SHIPPING 
THE ACTUAL SET, as it will save time and 
expense all around. A $20.00 prize will be 

paid each month for an article describing the 
best short -wave receiver, converter, or 
adapter. Sets should not have more than five 
tubes and those adapted to the wants of the 
average beginner are much in demand. 

Sets must be sent PREPAID and should be 

CAREFULLY PACKED in a WOODEN box! 
The closing date for each contest is sixty 

days preceding date of issue (December 1 for 
the February issue. etc.) 

The judges will be the editors of SHORT 
WAVE CRAFT. and George Shuart and 
Clifford E. Denton. who will also serve on 
the examining board. Their findings will be 

final. 

Articles with complete coil. resistor and 
condenser values, together with diagram, 
must accompany each entry. All sets will be 

returned prepaid after publication. 

REQUIREMENTS: Good workmanship al- 
ways commands prize- winning attention on 
the part of the judges: neat wiring is prac- 
tically imperative. Other important features 
the judges will note are: COMPACTNESS, 
NEW CIRCUIT FEATURES, and PORTA- 
BILITY. The sets may be A.C. or battery - 
operated. Straight Short -Wave Receivers, 
Short -Wave Converters, or Short -Wave 
Adapters. No manufactured sets will be con- 
sidered; EVERY SET MUST BE BUILT BY 
THE ENTRANT. Tubes, batteries. etc., may 
I e submitted with the set if desired. but this 
is not essential. NO THEORETICAL DE- 
SIGNS WILL BE CONSIDERED! The set 
must be actually built and in working order. 
Employees and their families of SHORT 
WAVE CRAFT are excluded. Address let- 
ters and packages to the SHORT WAVE 
CONTEST EDITOR, care of SHORT WAVE 
CRAFT Magazine. 96 -98 Park Place. New 
York, N. Y. 

Practical Radio 
Engineering 

An opportunity for RADIO 
MEN to enlarge their scope of 

training 
Whether elementary radio prin- 
ciple: or :ulvaneed .cubirrt:. 
sound application. Or practical 
radio engineering. Itt'A Insti- 
tutes is prepared to gire you the 
ln,truetion you need. 

Resident schools New York and Chino 
with modern standard equipment 

Extension Courses for Home Study 
under eo enlent nhlldatlnn" plan. 

Illustra tad Catalog on Iteque,t 

R. C. A. INSTITUTES, Inc., Dept. SW -12 
75 Variek St.. New York -1154 Merchandise Mart. Chime 

International "Professional" 

OVER 100,000 MILES 

i,i ' ït. IeI .,.1 l u. ie.f 

Postal Radio ...sets.. 
135 Liberty St.. Nev. York 
Gentlemen: 

Just dropping a line to let you know that in the 
first few days after purchased the International I have 

fired over 30 foreign motion:, totaling over 100,000 
mite.. The m i. Ita,rtant etatio,u logged are PTA. 
YE9JR D , GS, DJU, 12RO GSE, RMC, :T 9G W , 

Falls, YE3 ?tE 
f 

GSB, f)JA. K2MF and 
For consistent l,nea 

i Ìthe an htr 
r1. l 

rn.tior,d 
P t. ,. .,yo the 

r.hdt 
., u,.it> .Vryny Mr .1 I r 14.1 \t.a l.i.e Insnranee C. 

FPOSTAL RADIO CORP. 17ÑEW (,so 

Aipl \AI. "ÌPÑtcl 
yner, tree di.rann. and rireularofINTF.R- 

n..ner that ego he purchase.! , kit nr laboratory constructed form 

NA$1E 

AtnaEad 
CITY . STATE....... ... 
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/04 ESSENTIAL BOOKS 
'ROUND THE WORLD FANS USE THESE GREAT SHORT WAVE BOOKS 

These great books contain everything on short waves that is really 
worth knowing -they are books which have been most enthusias- 
tically welcomed by short -wave fans. The cost of the books is 
extremely low in comparison with the valuable material which 
they contain. 

Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

10 
MOST PoPUiAR 

HORT WAVE 

RSECEIVERS 
HOW TO MAKE AND 

WORK EM 

U,1*I 
WAVE 
OAFT 

9e PAM curt hn. sopa 

40 PAGES 
OVER 75 ILLUSTRATIONS 

IMPORTANT 
THERZ 15 NO DUPLICATION BETWEEN THIS BOOK 

AND OUR OTHER VOLUME- HOW TO BUILD AND 
OPERATE SHORT WAVE RECEIVERS.' ALL THE MATE 
RIAL PUBLISHED IN THE NEW BOON HAS NEVER AP- 
PEARED IN ANY BOON BEFORE. 

Thi, new volume is a revelation to 
those who wish to build their own 
la .rt wave receivers. The editors of 
11, il[T tt'AV1 ('RAFT' have 

ed ten outst..tiling short wave 
and these are described it 

ie 
i, volume. En, receiver 

illustrated with a complete 
'u t. pictorial representation, 
tographs of the set 

e 

lete, 
,,k rap and all worthwhile specifira- 

Everything (non the simplest 
ode set to :otde T. R. F. re- 

is presented. Complete lists 
.d parts are given to make each s et 

ndrte. Vi shown how to 
operate the receiver to its m emu 

de nr y. 

CONTENTS 
The Doer. 2-Tuhe Receiver That 

Reaches ne 12.500 Mae Mark, by 
Walter C. Doerle. 

r u.F rcn,..d,. . AV Row ;..r Lnrimg two 
.d T H R. Frequency. h.- 

.. rd E. Denton end H. W. . 

, de Luse S-W Ìt er. by Edward 

I . Binne.eg 2-Tube 12.000 Mile 11\ 
. by A. Bie,c.r[. Jr. 

.II , t Wu. Hlrei.ec in your 
-c ' 

Slow 
lingo Gerrisbark a 

...II E. Denton. 
All-W.ve keeìvs,. 

Ii(i,l,uJ E. 1t.un.n. 
Ir.. De ' hteud.By:' Ly Clifford F. 

ta dhy" Electrified. 
Short-N'ave NIEGA UI'NE. by Hug. 
ek. 

OAT-POCKET ah,.r, Wave Receiver. 
I o: .Hulk wad nliflnrd E. Ueeen. ,e' Ty 

It 111 I l T I 

' E. Denton. 
I...- WW 1E\TOUF.-[. by il. C. ('i.in. 

M E. 
I., Martin', Idea .f A (:000 `:.N' 

RECEIVER. by Lou4 Al.rtin. 

25c 
How to Build and Operate Short Wave 

Receivers 
in the beat and most upto -date hook on 
the subject I t in edited and prepared he 
the editors of SHORT IIt1' WAVI.; 
and contains a wealth of material in the 
building and °Destine , not only if 
typical short-wave receivers, but short- 
leave a well. Dozens of 

t -wive set, are 
s 

found in this book, 
which contains hundreds of illustration.. 
actual photographs of sets built, hookups 
and diagrams galore. 

The hook conies with a heavy colored 
rover, and in printed throughout on hrt- 
elnxs paper. No expense h, been spared 
to make this the outstanding volume of 
its kind. The book n,easmre, -brxul 
inches. 

Thin hook is sold only at such a ridicu- 
lously low price because it in of nit. to 
put this valuable work into the 

our 
d 

every short-wave enthusiast. 
We know that if you are t all inter- 

ested in ahurt waves you will not wish 
to do without this book. It is a most 
Important nd timely radio publica- 
tion. 

Over 150 Illustrations 
72 Pages 77110 Inches 

50c 

11OW TO BUILD 
ANI) 

OPERATE 

SHORTWAVE 
RECEIVERS 

0 
Et 01 ,10 O I,r 

SHORT 
WAVE 
CRAFT 

Sn te at 
. 
NEN MURK ol:izs . 

There is not a short -wave fan, experimenter or interested radio - 
minded reader who will not want these books. Right up- to -the- 
minute with new material on outstanding developments in the 
short wave field. The books are authoritative, completely illus- 
trated and not too highly technical. 

The Short Wave Beginner's Book 
Ilene in a book that will solve your short wave problems-leading you in easy stages from 

the simplest fundamental+ to the present stage of the art se it is known today. It in the only 
low -priced reference book on short 
wit, es for the beginner. 

l'he book is profusely' illuxtnted 
with. all sorts of photos explanations 
and everything worthwhile knowing 
about short waves-the hook is not 

It hum no mathematic., 
ta"Ligl- fnlutin,f' 1 nguage and no 

chnicuh ,. sho 
how to interpret a diagram and a few' 
simple set are also given to nhow 
you how to go about it in making 
them. 

It abounds with many illustra- 
tions, photographs, simple charts 
h,n kaps, et,.. all in simple language 
It also gives you a tremendno- 

unt of very important informs 
tion which you usually do not find 
in other books, such as time conver- 
sion tables, all shout aerials, n 
elimination, how to get verification 
cards rom foreign stations, all about 

radio tubes, data,. oil winding and 
dozen of other , 

Partial List of 
Contents 

r. benlalie 
e- wnu ,,' ,6e 

. Ne Aerh.-,he point.. hat doer- 
...ea ., 

Jr,from r eeLe .in 
for reducing Mao 

oÌteg 
Short-Wave 

,plen nUil, 
Amplifier-hur 

.,tl,e. >'the tncreued by adding an 

Tu Tune Shnrt-Wave Set -telling 
n good results. 

in 
apt 

ho 

. 
nera Short Wave He- 

.11. Amplifier. 

, 

for H. W. Receiver.. 
to Connie the 

; 
ee.ke. 

the 

` 
,nie-for greater nxom nt 

hmW al,L Imcyde Chart. 
n -to oasis, u, the construe? ion ,A 

TE 
SHORT 

il 

WAVE 
BEGINNER'S 

BOOK 

W>f V 

40 PAGES 
OVER 75 ILLUSTRATIONS 

25c 
How to Become an Amateur Radio Operator 

Mow to Become 

AMATEUR 

ÀDIOaOPERATOR 
orid s, 

U.S. CO, ernment License 

9t PARR PIAt E 

,,,,to.. 
SNORT 
WAVE 
(RAIT 

We 
e 

nae Lie t. Myron F. 

s 

this b,ekn`r Ì h41 d`nl e 
ne 

,h e 
amateur held have made him ' 1 Ì lh'li, For he . Ì rlrÑt tl t lC.A . 

roher d the I.H.E. .Ie,itueetÌdeRadio 
.ng,nmer`r.,. ala the V N'vrlcr Operatori 

Ìfw .nd to heroine 

:tl u b,r lthi.pù e 

u 
bcr ,,d code operator. 

etnkenl 
w 

"nk 
e 

`Ìm 
,wLw 

H 
,.151Y 

.n 

Partid List of Ceatats 
Wray. uf Iecir,, ,dr. A aynem of *ending 
anti ..p. with new-wary .JI sun- 

at, *%work 
.pprdved 

",i,atve dehni,k,n. of 
n,dh, terms. units and hose. hr ' l r w np tM 
commonly- used t ree Ì radio equipment. T This 
Ip e 

`re.,u 
working , ul 

d 
uteradi o 

operator. (r 
^phic 

Abuts * s t indicate 
th 

d. ins1 
...U.( n . 

,en rÌl rdb 
theory K rlv teMi. th eg 

n 

The el theory is briefly :dthe 
e r Ì eie. 

á 
knÌIam d la electric 

Hue uw in radio are roi"i:} ë typed 
Aerie r are ony ed. p :i p . of 
modern 

, 
that . 

lñe 
g used with 

y 
e,n t« 

v 
Án 

o,d Á,. , build and w 
n . n 

eau ieÄt '. 
D4 m 

h e 
e, 

amo 
f.h 

r 1 Ìn mot* equipment t .a v ,e 

hr With nirny io l,en. lingerie* eHegulaion Hat :IUD- 
Appendix which contains aÌUniur.rnu i"ntnlr'" .4nW. eonver.wn .w the 

or reference purpose*. etc. 

Over sto Illustrations 
72 Pages 7x1e Inches 

50c 
All the books shown 
on this page are pub- 
lished exclusively by 

SHORT WAVE 
CRAFT 

9/ -9s Park Place, 
New York, N. Y. 

CLIP -MAIL 

SHORT WAVE CRAFT 
96-9s Park Place, New York, N. Y. 

( I How to Make and WorkkThom 
Receivers. 

How 
( I The Short Wave beginner'. 

25e each 
Nam. 
Address 
City 

for which you are Io send 

t h 

ild and Operate Short 
Receivers 

t ) How to Become en Amateur Radio 
Ope 50c 

State 
(Bend re,,,ìuaner in form of el.eeI. cr o,,, ner order. If letter contains rash or unu.ed C. S. Postage 

Stamp, register it.I 

These Books are 
Authentic For 
All Short Wave 
Work and LOW 

in Price 

COUPON TODAY! 
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PRECISION H.F. PARTS 
for Amateur, Experimenter and Constructor 

ACSW -58 RF TUNER COIL AND TUBE SOCKETS 

These new NATIONAL Isolantite 
sockets, designed specifically for 
short-wave service. will reduce losses 
at this point to a n ininmm. Made 
with convenient prong -guiding chan- 
nel, and In i, 5, 6 and 7 -prong 
styles. 

R.F. CHOKE COILS 

MIDGET H.F.R2 
CONDENSERS 

National Co. makes a 
iull line of 52 different 
models of short -wave 
and ultra -short -w a v e 
ariable condensers. All 

midgets have Isolantite 
stator insulation, no shorted -turns, constant 
impedance rotor -connections to eliminate crackle 
and noise, mechanical rigidity and electrical 

stability. Fully listed in Catalog No. 220. 

To those who prefer TRF, the 
ACSW -58 offers extremely low 
background noise and high usable 
sensitivity, together with tin- 

t equalled flexibility and ease of 
control. The thoroughly engi- 
neered circuit employs five tubes 
with push pull output. A D.C. 
model, T plc S \V -34. is available. 

AIR DIELECTRIC 
S H I E L D E D 
PADDING CON- 

DENSER 
: \luunl Is -trial! as a wal- 
nut. the National Air - 
Dielectric !'adding Con- 
denser Is designed to re- 
place Ile Inefficient mica 
condensers commonly used. 
Isolantite Insnbnisl. and 
thoroughly shielded. if ec- 
cuples a space 1% Inches 
in diameter and 114" Idgh. 
It is described on I'age 15 
of the General Catalog No. 
L9u. 

DESC0.lirlvE 
V0.10E Llsl EUELETM 

NO. 110 

< 

i 
z 

i 
4 

4 

O 

z 

I 

< 
z 

NATIONAL 
RADIO PRODUCTS 

STANDARD R -39 
FORMS 

These forms are made 
of R -39, the special high - 
efficiency dielectric for 
short -wave work. Re- 
duces losses -will not de- 
teriorate. Made in 4, 5 and 
6 prong models. Fit NA- 
TIONAL sockets. 

FB -7 SHORT -WAVE SUPER 
P Flt -7 you will 

.hurt-wane super - 
on 

with 
i..'4 Vopular net 

only with the rrpericwith a hort for wham it 
was designed -het with shun -wove 

Tao listeners everywhere. wo stages of high -gala 
I.F. amplification iglu tuned circuits, give very 
high sensitivity and selectivity. class A Pen- 
tode audio output aistirei ample volume and 
Ilia llty. Full range 9 to 200 meters. Our 

rdag give; all tine feat urea -many of them 
cv itntre -of this outstanding receiver. 

PRECISION TYPE IN 
SHORT WAVE DIAL 
One phrase, "Precision 
high Frequency Dial" de- 
scribes the character and 
purpose of this thoroughly en- 
gineered product. "Precision." be- 
cause of Its accuracy Makes tun 
hi': easy and calibration author - 
itative. nod "High Frequency." 
because every detail has been de- 
signed to fit It for this most dif- 
ficult service. Thorobred in ap- 

pearance as well as action. it will Improve the nppenr- 
ente of pour receiver as much as it will Improve the 
accuracy or 3 m n.ntoeter. 

FRONT -OF- PANEL -CHANGE 
COIL FORMS AND SOCKETS 
I: rl n:; your short -wnvc receiver up 
1 date with toils wound on NA- 
'l' I I 'NAT, 'l ego la r and Band-Spread 
t'dlFonna with grounded and 

shielded cast -metal landlcs. and light- in- nlr- dielectric 
podding condensers: -as used in F1t -T and Fn -x Re- 
ceivers. Th.,. forms are made to lit the NATIONAL 
slaeial 6- prong frontuf -pn1 toll- socket with aluminum 
shield otnl i- ni.nml brndnnl strip. 

TYPE R -100 
R.F. CHOKES 

And completing the 
NATIONAL line 

of High Performance R.F. 
Chokes, the type R -100 is par- 
ticularly effective for short wave 
receivers. 
Rating: 125 milliamperes, 2% 
millihenries, 50 ohms D.C. re- 
sistance. 

SEND COUPON 
TODAY 

Clip the coupon below. It will 
bring the NATIONAL General 
Catalog No. 220, containing 
complete information and prices 
on National radio products. 

NATIONAL COMPANY, INC., 61 Sherman St., Malden, Mass. 
Gentlemen: Please send me your new catalog No. 220, giving prices and particulars of NATIONAL RADIO PRODUCTS. I 

enclose 6c in stamps to cover mailing costs. 

Name Address SWC -12 -33 
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saved /z by 
buying direct 

from the 
Midwest 

Laboratories i 

r-Y-es, and i+ 
gives you 

WORLD-WIDE 
`Reception ! 

9szcci2q I-P?eur 
SUPER l!e/icre 

XIX 

Near 
FREE 

(ATAL06 
\ 

WR/TE 
TODAY / 

...%- 

TT 
HOUSANDS of satisfied cus- 
tomers have saved from % to 

12 on their radios by buying direct from 
Midwest Laboratories. You, too can make 
a positive saving of 30% to 50% by buying this 
16 -tube DeLuxe ALL -WAVE radio.. finest develop- 
ment of Midwest's 14 years experience as leading radio 
manufacturer...at the sensationally low direct- from -labora- 
tory price of only, $49.50. You'll be amazed and delighted at its 
super performance! It brings in broadcasts from stations 10,000 miles 
and more away. Gives complete wave length coverage of 9 to 2,000 meters 
(33 megocycles to 150 KC). Send for the big FREE catalog today t 
This Bigger, better, more powerful, clearer- and wcrld's finest stations as: DFA, Nauen, 
toned, superselective radio has FIVE distinct Germany -iIEN, Moscow, Russia-EA Q, 
wave bands: ultrn short, short medium Madrid ,Spain- 12RO,Rome,Italy- VK2ME, broadcast and long...putting whole world of Sydney, Australia. Never before so much ra- 
dio at your finger tipa. Now listen in on all dio for so little money. Don't buy any radio 

S. programs...Canadian, police, amateur, until you learn about this greatest of radio 
où.mercial, airplane and ship broadcasts... values. Send today tai money -saving facts! 

40 NEW 1934 FEATURES 
Try this Midwest radio...In your own home Automatic SELECT -O -BAND (exclusive 
...for thirty days before you decide. See with Midwest), simplifies short wave tun - 
for yourself the 40 new 1934 features that ing, instantly pointing out wave length of 
insure amazing performance. For example- the station. 
Other features include: Amplified Automatic Volume Control, 16 New Typo Tubes, Bal- 
anced Unit Superheterodyne Circuit Velvety Action Tuning Super Power Class "A" 
Amplifier, 29 Tuned Circuits, New Duplex- Diode -High Mu Pentode Tubes, No -Image 

Heterodynes Full Rubber Floated Chassis, Vari- 
able Tone Blender, Centralized Tuning, 7 KC 
Selectivity, New Thermionic Rectifier, Totally Sci- 
entifically Shielded (coils and switch catacombed), 
etc. These and many additional features are usu- 
ally found only in sets selling from $100 to $150. 

WORLD'S GREATEST 
RADIO VALUE 

WONDERFUL 
FORE GN RECEPTION 

NEWBERRY, 
S. C. - My 
Midwest 16 is 
the finest radio 
I ever heard. 
I have tuned in 
"everything" 
In United 
States. Canada 

l and Mexico. Bave picked 
up stations in South Ameri- 
ca, England, France. Spain. 
Germany, Italy. Also air- 
plane and ship transmitters. 
police stations, and r t er- 
oua "ham" phone an . code 
transmitters. 

W WBUR Low°. JR.1i 
796 Pope rit, 

TERNS 
AS LOW AS - 

DOWN 

DEAN DIRELI WITH IIIARORATORIES 
Increasing costs are eure to result in higher rnrbo 
prices soon. Buy before the bigadvance...NOA, 
while you can take advantage of Midwest's 
amazingly low prices. No middlemen's profits 
to pay! You save from 3070 to 50% when you 
buy direct from Midwest Laboratories.. . you 
get 30 days FREE trial -as little as $5.00 down , 
puts a Midwest radio in your home.Satiafaction v 
guaranteed or your money back! FREE catalog TO shows sensational radio values. Write TODAY I 

E 

e 

wh'h 
New 

e /axeAudi/orium Type 
SPEAKER. 

BIG FREE CATALOG 
The 24 -page catalog shown above pictures the per- 
formance curves of this super radio. It illustrates a 
complete line of beajtiful, artistic, de luxe consoles... 
in the new modernistic designs. .. priced to save 
you 30% to 50 %. You can order your R 
Midwest radio by mail with as much certain- 
ty of satisfaction as if you were to select it per- 
sonally st our great radio laboratories. 
Write for your FREE catalog NOW I 

RUSH THIS COUPON' FOR 
AMAZING 3O -DAY FREE TRIAL 
OFFER AND NEW 1434 CATALOG 

MIDWEST RADIO CORP.: 
DEPT. 351 - CINCINNATI, OHIO, U. S. A., 

Estebllshed 1920 Cable Address Mireco ABC St Edition t 

MIDWEST RADIO CORP., AGENTS! 
Dept. 351 Make Easy 
Cincinnati. Ohio. Extra Money 
Without obligation on my part send me Check Aere 
your new FREE: 1934 taralo,;. and corn - 

Irte details of your liberal 30-day Dewll, 
'ItEE trial offer. ThlalsNOT an order 

Nam. 

Adana. 

City St t... 

-1 

r 
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