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Most efficient televisor produced for home use. 
Equipped with Duraluminum lens disc 16" diameter. 
Each of its 60 lenses accurately adjusted focally 
to produce clear, definite images on screen. Disc 
driven by heavy duty Synchronous motor, with 
switch and framing device operated from front panel. 

The Rawls Short Wave Unit in connection with the 
broadcast receiver has been especially designed for 
long distance short wave reception from 15 to 200 
meters, Super Heterodyne Circuit incorporating 9 
tubes in the combination. The use of the new multi 
mu and pentode tubes give exceptional tone and 
power. To switch from one short wave band to 
another, it is unnecessary to change coils -just the 
click of the panel switch and the change is made 
automatically. 

give the public the very latest in television 
our engineers have produced the "Ultimate in 

Television and Radio"-Model TV85. . . . 

in the television field they were 
quick to grasp the need of a set capable of 

producing a picture large enough for a group to 
sit by and enjoy. 

longer is it necessary to peep into a small 
aperture -one person at a time. The TV85 

projects a picture on a screen in the panel of set. 
Invite your friends -any number of people can 
enjoy the program. 

addition it is now possible to get the added 
thrill of LISTENING TO AS WELL AS SEE- 

ING your favorite artist on the screen . . . and 
the TV85 is not only a television receiver . . . it 
is also the latest in combination ALL WAVE 
RECEIVERS.... Covering bands from 15 to 550 
meters. 

in a beautiful console cabinet that 
will fit the appointments of the most preten- 

tious home. . . . TRULY the last yord" in TELE- 
VISION AND RADIO. . . . 

ktarw4 

of the thrill of reaching out with just a 
turn of the dial to that unknown, unexplored 

region of short waves . . . just beyond the range 
of your present receiver. . . . 

means absolutely nothing . . . FOR- 
EIGN BROADCAST . . . an exciting chase 

through the underworld of a distant city hot on 
the trail of a murderer, thief, reported clearly by 
the police department. You don't have to strain 
to listen ... signals come in as loud and clear as 
your local broadcast. 

to AMATEUR STATIONS all over the 
world. 

the progress in the field of Aviation. 
Planes are timed and reported exactly the 

same as on the most modern railroad . .. Dallas, 
Texas, reports No. 622 overdue . . . quickly the 
entire country is on the quévive searching for the 
missing plane. 

A six -tube receiver, designed to give the ultimate 
in tone, selectivity and power. Uses the following 
tubes : two 235 Multi Mu, one 224A Detector, one 227 
and one 247 Pentode output with 280 rectifier. The 
tone quality of the set is due to the accurate match- 
ing of all parts. Its eight -inch Dynamic speaker 
handles, without distortion, the tremendous output 
of the pentode tube. Designed especially for recep- 
tion of the synchronized voice with television image. 

The television receiver is the most important re- 
ceiver of the combination. Eight tubes T.R.F. cir- 
cuit, using two 235 Multi Mu in RF circuit, one 
224A Detector, one 224A, one 227 and two 246's in 
audio circuit, also with the 280 rectifier. Very 
careful attention has been given the audio amplifier 
and its frequency response is flat from 15 to 
75,000 cycles, which is necessary to give clear, 
definite television images. Its two 245 tubes are so 
connected to supply the undistorted output and 
current necessary for proper operation of the 
Rawls crater point lamp. 

is positively thrilling ... and don't forget all 
this time you are comfortably seated in your 

favorite chair surrounded by your family and 
friends . . . enjoyment for them all. . . . 

to date . . . order your Rawls TV85 
today . . . costs no more than a good single 

purpose receiver, yet it provides thrills that 
you've never experienced. 

List Price 

Dealers' franchises will be valuable. Write us of your qualificatiqns for exclusive contract. 
If there is no dealer in your community handling the complete Rawls television set, write us direct. 

W. C. Rawls & Company SW Bankers Trust Building 
Norfolk, Virginia 

Gentlemen : Please send me complete 
information about your dealer's fran- 
chise. 

Name 

Address 

City State 

RYBII2A 
RYBI20 
RYBI7IA 
RYBI99 
RYBI99 
RYB200A 
RYB20IA 
RYB2I0 
RYB222 
RYB224A 
RYB226 
RYB227 
RYB230 
RYB23I 

S.W. 

Amplifier $1.50 RYB232 2 -Volt Screen Grid 2.30 
Amplifier 3.00 RYB233 2 -Volt Pentode 2.75 
Amplifier .90 RYB235 21/2-Volt Multi -Mu 1.60 
Detector Amplifier 2.75 RYB236 6.3 -Volt Screen Grid 2.75 
Detector Amplifier 2.50 RYB237 6.3 -V. Heater Amp. & Oso'r... 1.75 
Detector 4.00 RYB238 6.3 Pentode Amp 2.75 
Detector Amplifier .75 RYB239 6.3 -V. Radio Frequency Pent.. 2.75 
Power Amplifier 7.00 RqYB245 Power Amplifier 1.10 
DC Four Element Tube 4.50 RYB247 2Y2 -Volt Pentode Amp. 1.55 
Four Element AC Tube 1.60 RYB250 Power Amplifier 6.00 
AC Amplifier .80 RYB280 Full Wave Rectifier 1.00 
AC Detector 1.00 RY8281 Half Wave Rectifier 5.00 
2 -Volt General Purpose 1.60 RYB55I 21/2-Volt Multi -Mu 1.60 
2 -Volt Output ... ::...... 1.60 Rawls Teletron Crater Point....10.00 

;. AWL AND comeAbil. 
BANKERS TRUST BLDG. NFOLIIC, VIRGINIA 

0111 
"Originators of Rawls 
Yellow Base Tubes" 
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IF yoiiïe in Radio now 
spare time orfull tùne -- 

it will show you how 
my improved training 
can help you make 

fill! more in on eq 
you're not in Radio 0 

this bookwill show you how 
you can get in quickly . 

Radio's continued development and new 
uses in Radio principles will open hundreds 
of new, good jobs for the well trained man. 
Broadcasting Stations, Radio Dealers, Job- 
bers and Manufacturers, Shipping Com- 
panies, Aviation, Talking Movies, Research 
Laboratories, and many other sources of 
good jobs employ men well trained in Radio. 
Besides, there are almost unlimited oppor- 
tunities for a profitable spare -time or full - 
time Radio business of your own. Many 
have jumped from $25, 35, and $40 a week 
to $60, $60, $75 and even $100 as a result 
of taking my Course. My book proves this. 

I Will Train You Inexpensively 
At Home In Your Spare Time 
Hold your job until you are ready for an- 

other. Give me part of your spare time. I 
will give you the training that has raised 
the salaries of hundreds of men. I send you 
home experimental outfits that show you 
how to do experiments, build testing equip- 
ment and make tests that make clear the 
basic principles of whatever branch of Radio 
you enter -and show you how to service 
practically every type of set made. 

Many Have Made $200 to S1,000 
In Spare Time While Learning 
The day you enroll I will give you in- 

structions, which you should master quickly, 
for doing 28 Radio jobs common in most 
every neighborhood. Nearly every one of 
the sixteen million Radio sets now in use 
need $2 "to $10 servicing a year. Get some 
of this money for yourself. I will show you 
how to do it. I will give you the plans and 
ideas that have made $200 to $1,000 for 
many of my students while they are taking 
my course. Read their letters in my book. 

Find Out What Radio Offers You 
GET MY NEW FREE BOOK 

It tells you where the good Radio jobs 
are, what they pay, how you can fit yourself 
right at home in your spare time to get 
into Radio. It tells you about my iron -clad 
Money -Back Agreement and the many extra 
services and materials N. R. I. gives its 
students and graduates. It shows you what 
others who have taken my course have done 
-are making -what they think of it. There 
is no obligation. Send the coupon today. 

J. E. SMITH 
President, National Radio Institute the 
man who has directed the Home -Study 
Training of more men for the Radio In- 

dustry than any other man in America. 

I Help You Specialize 
Through My Five 

New Advanced Courses 
My training not only gives you a thor- 
ough knowledge of Radio -all you need 
to get and hold a good job -but, in 
addition, you may take any one of my 
new advanced courses, without extra 
charge. They are: 

I. TELEVISION 
Theory and Practice 

2. AIRCRAFT RADIO 

3. BROADCASTING 
Commercial and Ship 
Radio Stations 

4. SOUND PICTURES AND 
PUBLIC ADDRESS SYSTEMS 

S. ADVANCED RADIO SERVIC- 
ING AND MERCHANDISING 

"Rich Rewards in Radio" gives you an 
outline of these courses. Get a copy. 
See how valuable this new idea in 
Home Study Training can be to you. 

7 Years 
Previous Experience 

"Dear Mr. Smith: Before 
taking your course. I had 
worked at Radio for over 7 
years. But I realized I 
needed better training to 
succeed in the Radio game. 
Every part of the course has 
been very clear. teaching me 
what I could not have 
learned otherwise. In 9 
months I made $3,500." - 
C. J. Stegner, 28 S. San- 
dusky SL, Delaware, Ohio. 

Former Service Man 
Increased Salary 

"Dear Mr. Smith: I had been 
doing service work before tak- 
ing your course. Now I am 
serving in the capacity of Field 
Engineer for the Central Public 
Address Systems, a position I 
feel I can serve well, due to 
your thorough training. Com- 
pensation is expected to run 
about $3.600 to $4,000 per 
year." -- Paul E. Reiss, 9016 
Regent Place. E. St. Louis, Ill. 

Have YOU read my new book giving an outline of 
National Radio Institute's improved training in Radio? 
If you haven't, send for your copy today -it's free. 
No matter what kind of a job you may have in the 
Radio industry now, unless you are at or near the 
top, I believe my training can help you get ahead - 
make still more money -get a still better job. How- 
ever, I'll let you decide that for yourself after you 
have read my book -just let me show you what I have 
to offer. Many others in Radio -amateurs, spare -time 
and full -time service men, Radio dealers, fans, custom 
set builders -have found the way to more profit and 
more money through this course. You will find letters 
from them in my book. 

See What I Offer Men Who Are Now Or 
Who Want To Be Service Men 

While my course trains you for all important 
branches of Radio -I am also giving extensive, thor- 
ough, and practical information on servicing almost 
every type of receiving set made. The experiments I 
show you how to perform with the Home Experimen- 
tal Outfits I send you make learning at home easy, 
interesting, practical. This information is of special 
help -real money- making value -to those who are now 
service men or those who want to be service men. 
This part of my training, however, is only one of the 
18 features that I am offering men and young men 
who want to get good jobs in the Radio industry -or 
who are in Radio and want to advance. Even though 
you may have received information on my course 
before, unless you have gotten my newly revised book 
as pictured above, write to me again -see how N. R. I. 
has grown and improved, too. Hundreds of men in 
Radio owe their success and larger income to it. Send 
the coupon today. 

J. E. SMITH, President 
National Radio Institute, Dept. 2FB3 
Washington, D. C. 

Dear Mr. -Smith: Send me your free book, 
"Rich Rewards in Radio." I want the facts on 
the opportunities in Radio and your revised and 
improved course. I understand this does not obli- 
gate me and that no agent will call. 

Name Age- 

Address 

City/ .State 
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OPPORTUNITIES 
are many 

67 

for the Radio 
?rained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't be r 

satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio -the fastest - growing, biggest money- making 
game on earth. 
Jobs Leading to Salaries of $50 a Week and Up 
Prepare for jobs as Designer, Inspector and Tester -as Radio Salesman 
and in Service and Installation Work -as Operator or Manager of a Broad- 
casting Station -as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work- HUNDREDS of OPPORTUNITIES for a 
real future in Radio ! 

TenWeeks of Shop Trainin, 
We don't teach by book study. We train you on a great outlay of Radio, Tele- 
vision and Sound equipment -on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you - 
RIGHT HERE IN THE COYNE SHOPS -the actual practice and experience 
you'll need for your start in this great field. And because wecut out all useless the- 
ory and onlygive that which is necessary you get a practical training in 10 weeks. 

TELEVISION a nd TALKING PICTURES 
And Television is already here! Soon there'll be est Television equipment. Talking Picture and 
a demand for THOUSANDS of TELEVISION Public Address Systems offer opportunities to 
EXPERTS ! The man who learns Television the Trained Radio Man. Here is a great new 
now can have a great future in this great new Radio field just beginning to grow! Prepare 
field. Get in on the ground -floor of this amaz- NOW for these wonderful opportunities! Learn 
ing new Radio development! Come to COYNE Radio Sound Work at COYNE on actual Talk - 
and learn Television on the very latest, new- ing Picture and Sound Reproduction equipment. 

Many Earn While Learning 
You get Free Employment Service for Life. And 
don't let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old ! Coyne Train- 
ing is tested - proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 
H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 
S00 i?Paulílla St., Dept. A2 -2K, Chicago, Ill. 

All Practical Work 
At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don't 
waste time on useless theory. We give you the prac- 
tical training you'll need -in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facts - - - - -- 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. A2 -2K, Chicago, Ill. 

Dear Mr. Lewis:- Send me your Big Free Radio Book, and 
all details of your Special Offer. 

Name 

Address 

City State .. 
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¶7/IeIcs:oll 
CANT,&d 

tet Enjoijable Prígrams 
Every day of 

E. H. SCOTT 

Pioneer Designer of 'round the 
world broadcast receivers. 

11 ANY prominent radio engineers STILL contend that aependable daily reception of extremely distant foreign stations is impossible. 

"It can't be done !" they shout. They insist that the distance is too great - that atmospheric conditions are too variable -that signal strength is in- sufficiently constant -that if foreign reception is to be obtained at all, an ideal location must be had -and, last, that there is no receiver generally available today that is sensitive enough to bring in foreign stations regularly. 
Many of those making these statements are receiver manufacturers ; men who have been forced to conclude that mass production methods canno 

produce receivers ca 
gable of regular foreig 
reception. Seeming dis 
belief in the practicabil- 
ity of foreign reception 
is therefore the result 
of someone's failure. 
The only reason for sin- 
cere disbelief is igno- 
rance of the facts. 

You are entitled to 
the truth. It is your 
privilege to know the 
FACTS, because the 
most interesting -the 
most enjoyable world 
of radio is to be found 

between 15 and 200 meters. Hence, I have written this answer to disbelievers and to the unadvised, and I am spending my own money to publish these four pages of FACTS. 
You will find in them a full explanation of what foreign recep- tion is ; how regularly it comes in ; what the programs are and how they sound. In addition you'll find undeniable PROOF that the Scott All -Wave 15 -550 meter Superheterodyne is certain to give you enjoyable round the world reception every day of every month of the year. Yes, EVERY day, even during the summer months ! I say, "You CAN do it 

ge s 

t 

Seven years ago, newspaper and magazine 
editors gave columns and columns of space 
to the amazing performance of a thereto- 
fore unknown receiver. They heralded the 
advent of transoceanic reception, on the e 

broadcast band (200 -550 meters) as the 
greatest radio achievement of the age. 
'They named the receiver "World Record 
Super," because it brought in 117 pro- 
grams from 19 stations, ALL OVER 6000 
miles away, and WITHIN THE SHORT 
SPACE OF 13 WEEKS. 

This receiver was the work of E. H. 
Scott, who believed that a radio set designed in accord 
with certain advanced ideas of his own, and engi- 
neered to micrometric precision, would do things no 
other receiver was ever able to do. These sets were 
built in the laboratory. Not even a screw was touched 
by an unscientific hand, and the radio industry was 
given a new target. 

During the following years, E. H. Scott set still higher standards for radio's performance. Today, as the culmination of these efforts, he offers the Scott All -Wave, a hand -built instrument of scientific preci- sion that is sold with a guarantee of regular, 'round 
the world reception, or YOUR money back. 

ACTUALLY - 
the whole world 

on a dial. 

n 
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4 Pages of 

PROOF 

from dozens of Foreilan Stations 
Every month of the Year 

Program Returned to Australia by Phone 
The engineer of VK3ME was curious to know with what quality 
his program was received in Chi- 
cago. He realized, of course, that 
clarity was sufficient to permit log- 
ging of details, but beyond that he 
was skeptical. So on January 23rd, 
1932 Mr. Scott telephoned VK3ME 
from Chicago, and while VK3ME's 

program was being received, Ithe telephone mouthpiece 
was pointed toward 

dit 
oq 

Reception from VK3ME sent back to Melbourne, Australia, 
by telephone from Chicago by E. H. Scott. 

The AUSTRALIAN TEST 
first proved regular reception possible 

For a considerable period, short wave broadcasts from England, 
France and Italy have been picked up by the broadcasting chains 
in this country, on highly developed laboratory -type short wave 
receivers and re- broadcasted on the 200 -550 meter band to listen- 
ers inAmerica. The fact that these broadcasts were always planned, 
weeks in advance, convinced us that their reception was contem- 
plated with absolute certainty. Why, then, couldn't all foreign 
broadcasts be depended upon? To ascertain whether or not they 
could be, we selected the station farthest from Chicago that broad- 
casted regularly, and set out to see how many of its programs we 
could pick up with the Scott All -Wave. 

All Programs Recorded 
VK3ME at Melbourne, Australia, is 9560 air miles from Chicago. 
This station broadcasts two times a week on a wave length of 
31.55 meters. The reception test was begun June 6th, 1931. Ten 
months have elapsed, and every broadcast (excepting three) was 
received with sufficient loud speaker volume to be clearly heard and 
logged. The three programs were missed only because an illegal 
code transmission interfered. 

Each broadcast from VK3ME has not only been clearly heard, 
and its reception verified by the station, but they have all been 
recorded just as they came from the amplifier of the Scott All - 
Wave on aluminum discs. These recordings are available to anyone 
who wishes to hear them. 

41FlsouaN 

the speaker and the program 
sent back to Melbourne- another 

9560 miles, and with perfect clarity 
as verified by the engineer's written 

acknowledgment. 
This 10 month test on reception from a point 

nearly 10,000 miles away, proves, beyond any 
doubt, that enjoyable foreign reception can be 

depended upon, IF the receiving equipment is competent. It 
PROVES that DISTANCE is no obstacle ! And it PROVES that 
variable conditions of the atmosphere are not insurmountable 
obstacles! To further substantiate our contentions we began a 
test of VK2ME at Sydney. VK2ME's acknowledgment of this 
reception is reproduced below. Both of these tests PROVE that 

there IS a receiver having 
more than enough sensi- 
tivity to detect and repro- 
duce the broadcast from 
foreign stations regularly 
and with adequate volume! 

WESTERN 
UNION 

6+117,0 71D 3 .. 
CAVE PIA PCA.CD SYDNEY SB DUPLICATE T /ITSO 

LCO E E SCOTT RADIO LABORATORIES. 

4450 RAVHRSDOOD AVE CESCA00 YLL. 

TOOK MEOW REPORTS RECEPTION TOOK JOLI BYRE TTIRTYOK 

TO TNENTP IPTV JANUARY TBIRTT710 INCLUSIVE CONFINED) STOP 

CONORATOLATIOSS TOUR CONSISTER RECPPrIOE WM STATION OD 

INTERMIT G0 IEPORS TOO SAVE COIPIL® STOP YOUR RECORDS 

NON ADMITTED AUSTRALIA FR/M. 

TIOK. 

Scott All -Wave 

Other Owners Do 
Even Better 

This remarkable perform- 
ance was not a stunt. It 
was not a freak happen- 
stance occurring to one 

ideally located and installed. To the contrary, it 
appears as mediocre performance when compared to the 9,535 
logs of foreign reception sent to us during January, February and 
March from Scott All -Wave owners located in all parts of the 
country! These logs, constituting further proof of the practica- 
bility of foreign reception, are discussed on the next two pages. 

(Turn the page, please); 
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9535 Detailed Logs 
by SCOTT 

tell What /ou heall See preceding pages 

Clarity 
TITE detail contained in this log, submitted 
by Mr. Roye Bilheimer of Pennsylvania, 

demonstrates the clarity with which the Scott 
All -Wave brings in foreign stations 10,000 
miles away. This log was made Feb. 28, 1932, 
and while only 30 minutes of it are shown 
here, the log, as submitted, covered the entire 

consecutive hours of the broadcast. 

6:00 a.m. E.S.T. -- Chimes are heard striking the hour of 
9:00 p.m., and you say, "Just 9:00 o'clock, Sunday 
evening." You go on to say, "VK2ME, 47 York Street, 
Sydney, Australia, would be pleased to receive reports 
from those overseas relating to the reception of these 
programs. Our next record is rather an interesting 
broadcast. I am going to play for you, a recur) 
recorded in Chicago. This record was picked up by Mr. 
Scott of Chicago, art ardent listener of VK2ME. It was 
then recorded on his home recording set, on aluminum 
discs. and then sent to VK2ME, and we will now play 
this record over for you. which will give you sofas idea 
of the reception in the United States, especially in 
Chicago. This is a musical selection by the Band of 
His Alajesty'ss Guards. Stand by a sec- 
ond, please.- 

6:05 a.m. E.S.T.- VK2MfE, Sydney, Australia. The record 
you have been listening to was one made in Chicago by 
Mr. Scott, an ardent listener to VK2MS. The original 
recording was transmitted same time ago and Mr. Scott 
received that recording. and cut in the record on his 
home recording set. and forwarded this to VK2ME. 
That was the record which has just arrived in Sydney 
and we have just played it for you. to see how you will 
receive it. I shall now play for you the laugh of the 
"Kookaburra," that was also picked up in Chicago by 
the same gentleman. 

6:061/4 am. E.S.T. -Laugh of the 'Kookaburra." Now you 
say. That was the laugh of the 'Kookaburra,' repro- 
duced in Chicago again after receiving the original 
recording from VK2 '.IE. We should be glad to receive 
reports from other listeners as to how they receive these 
recordings." A talk of the day is entitled "Australia 
Commences the Travel Idea. prepared by Charles 
Holmes. Director of the Australian National Travelers' 
Association. Now you continue with the talk: 

"Set in the sunshine of southern seas, Australia is the 
world's littlest continent. Australia is a continent that 
is different from other lands in its appearance, its geo- 
graphic formation, and Its strange animals. as well as its age -old peoples. Then, too. the remainder of the 
native race that originally inhabited Australia are a 
stone -age people, but new I wish you could see them in 
the Government Reservations. and in the far -back places 
of the continent, where many still lead their primitive lives. 

6:12 a.m. E.S.T. - They were entertained by Australian 
aborigines who are located in a settlement there. They were amused to see them throw their boomerangs. that strange wooden weapon which, when thrown by a person. returns to the thrower, and the visitors had an amusing 
time practicing among themselves. Rudolph Friml gazed at a group of black fellows who were playing a tune with 
the leaf of the eucalyptus tree, "Rose Marie," from the 
famous play he had written. 

6:14 a.m. E.S.T. -You are now speaking of native bears, 
and say: "Here the visitors saw the quaint and lovable little bears. 'Living toys,' one visitor called them. One 
gentleman wanted to buy them outright, so enthused was 
he by these little native animals. Some of the ladles brought honey and candy. and were greatly disappointed when their gifts were refused by the bears. They prefer 
to get their own sweets from the eucalyptus tree. 

"Australia welcomes the visitor. We want the world 
to know us better, and we. ourselves, seek a greater 
knowledge of people of other lands. In these days, travel is more than a great pleasure maker -it is a great peace maker. and that is what the world today is 
most In need of. This concludes my short talk. entitled 'Australia Commences the Travel Idea,' prepared by Charles Holmes. Director of the Australian National Travelers' Association." 

6:15 a.m. E.S.T. -The Band of His Majesty's Air Force will play "Washington Braves," arranged by Victor Herbert. 
6:18 a.m. E.S.T.- VK2Af5. Sydney. Australia. You now give the time as 19 minutes past 9:00 Sunday evening. Contralto solo, "God Shall Wipe Away All Tears," by Sullivan. 
6:22'/= a.m. E.S.T.- VK2 \fE, Sydney, Australia. An or- gan solo. ".lust Imagine." by Leslie James. 

This is coming through with fine volume and clarity, although the weather here is very bad. It is very foggy and rainy. 
6:25 a.m. E.S.T.- VK28rs Sydney. Australia. The time is 28 minutes past 9 :00 Sunday evening. You now announce the nert selection. a waltz. 
6:3O'/s a.m. E.S.T.- VK2AfE, Sydney, Australia. The band of His Majesty's Guards directed by It. G. Evans, 

playing "Intermezzo." by Reeves 
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9,535 Detailed logs 
of foreign programs 
have been sent to us 
since January 1st, 
1932. All of these 
logs are complete-. 
proving that the re- 
ception was not only 
heard, but that the 
clarity was perfect. 
Two of these logs are 
reproduced (in part 
only, for lack of 
space) on these 
pages. Think of it! 
9,535 logs from 186 
stations in 40 differ- 
ent foreign countries! 
It is difficult to un- 
derstand, how anyone 
after reading these 
logs, could believe that dependable, day in, day out foreign reception is anything but a complete, and thoroughly satisfactory actuality. 

What Countries Will You Hear? 
Any Wednesday, Saturday or Sunday morning you can tune in the Australian sta- tions and listen to a three hour program, in English, of course. Then if you wish something with a decidedly foreign flavor, you can dial Saigon, Indo- China, and listen to the weirdest, Eastern music you have ever heard. 

Right after breakfast, most any morning, you can tune in the Radio Colonial at Paris, France -or Chelmsford, England, from which station comes an English version of the World's latest news. 
From 11:30 A. M. until 5 P. M. you have your choice of musical programs, talks, plays, etc. from Italy, France, Germany or England. In the late afternoon, the offerings from Portugal will be found very entertaining. 
In the evening you may have your choice of a dozen or more different stations including Colombia and Ecuador in South America. Then, too, there is Spain, and Cuba. , , P , 
Is this a119- Indeed not !-These are just a few of the many foreign stations that will be found on the dial of the Scott All -Wave. A complete list showing the exact 

time to tune dozens of foreign stations, is furnished with the receiver. 

What Will You Hear? 
From a large number of these foreign stations you'll hear news in English, and you'll delight in the variety of aspect the different countries give to an item of international interest. 

You'll hear music from everywhere. Weird chants from Indo- China, and in con- trast, a tango from the Argentine. From Rome you'll hear the real Grand Opera - you'll hear the voice of the Pope, the Vatican Choir and solo voices mellowed in Italian sunshine. From Germany you'll hear political speeches, music and news. From France, Spain and Portugal you'll hear a wonderful musical program that will thrill you hour after hour. From England you'll bear plays- drama -comedy and musicales; delightful presentations, refreshingly different from those to which you are accustomed. You'll never tire of foreign reception, because it never loses its novelty. 

Will the Reception Be Clear? 
Foreign stations are tuned easily and smoothly with a Scott MI-Wave. As the dial is turned to the correct spot, the station comes on, in most cases, with the same naturalness, clarity, and roundness of tone that characterizes domestic reception. 
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of Forei0 Reception 
Owners 
andllow«oulzeaìiíl 

Usually, you can have more volume than you wish, which means simply that the 
sensitivity may be lowered beneath the noise level, thereby permitting the program 
to come through with truly enjoyable bell -like clarity. There's no doubt about it. 
Dependable foreign reception is here; yours to thrill to; yours to enjoy as you have 
never enjoyed radio before. 

Read These Logs 
The log reproduced at-the right represents one day that E. B. Roberts of Massa- 
chusetts spent with his Scott All -Wave. During the day he journeyed from France 
to England, to Italy, back to France and in the evening to South America. The 
other log is that sent in by Mr. Roye Bilheimer of Pennsylvania who made a point 
of logging every word put on the air by VK2ME, Sydney, Australia, February 28, 

1932. If you have any doubt concerning the authenticity of these two logs or 
the others sent to us, see the auditors' report herewith. Read these logs -then con- 

sider that 9,533 more detailed logs bear witness to the new world of radio pleasure 
opened to YOU by the Scott All -Wave 15 -550 meter Superheterodyne. 

THE SCOTT WELLINGTON 
Typical of the many excellent models of Scott Con- 
soles, the Wellington is a beautiful example of deluxe 
cabinet artistry. Fashioned from burl walnut and 
finished to go with the finest furniture. The center 
drawer contains the optional phonograph equipment, 
which, when wanted, is supplied with an automatic 

ten record changer. 

Prove to yourself the 
practicability of 

Short Wave 
foreign reception 

These four pages have told the 
story of short wave foreign recep- 
tion in no uncertain terms. They 
have PROVED that clear, enjoy- 
able reception of foreign stations 
can be enjoyed by anyone irre- 
spective of the state or country in 
which he lives. And we want to 
prove to you, right in your own 
home -that YOU can tune 'round 
the world whenever you choose and 
enjoy every program you hear. To 
do that, we'll build a Scott All - 
Wave 15 -550 meter superhetero- 
dyne to your order ; we'll test it on 
reception from London, Sydney or 
Rome -and give you the exact dial 
readings. If you don't get enjoy- 
able foreign reception from these 
stations -if the receiver does not 
eclipse every statement made for 
it, you may return it and your 
money will be refunded. The cou- 
pon below will bring full particu- 
lars of this offer -also the techni- 
cal details of the Scott All -Wave. 
Clip the coupon -mail it now. 

The E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave., Dept. SW 62 Chicago, Ill. 

The E. H. Scott Radio Laboratories, Inc., 
1 4450 Ravenswood Ave., Dept. SWC 62 

I Chicago, Ill. 1 

I Send me full particulars of the Scott All -Wave ; 
Superheterodyne. 

I 

1 

Name 

IStreet . ..... ....... »...._. _.... _ .... .. _ .- .»» .. » ». 
1 

I 

1 Town State 

*AUDITORS' REPORT 
We hereby certify that we have 

examined and counted 9,535 logs of 
programs reported by purchasers of 
Scott All -Wave Receivers from 186 
stations, foreign to the country in 
which received, during the months 
of January, February, March, 1932. 

CHESNUTT, MURPHY, POOLE & Co. 
Certified Public Accountants 

News and Music From Four Foreign 
Countries Received in One Day 

HESE logs, made March 7, 1932, and sub- 
mitted by E. B. Roberts of Massachusetts, 

indicate the variety of foreign programs 
that may be heard with a Scott All -Wave. 
For lack of space, only a portion of each log 
appears here. 

NEWS FROM FRANCE 
STATION RADIO COLONIAL -PONTOISE 

8:441/2 a.m. E.S.T. -"This is Radio Colonial from Paris 
calling. Wavelength 19.68 meters." 
News in English from the Continental Daily Mail, Great 
Britain -The financial recovery of Great Britain has 
aroused the interest of the world. 

8 :45 a.m. E.S.T. -Chimes. 
From N. Y., Sunday -The U. S. view Is that the world 
economic crisis is behind. Sterling reflected by rising 
to a new high. 
From Geneva, Sunday -Small nations are not willing 
that the League's authority be flaunted even if the 
larger nations are. 
From N. Y., Sunday- Bulletin on the death of Band- 
master Sousa. 

8:51'/2 a.m. E.S.T. -From Berlin. Sunday -Speeches regard- 
ing the election next Sunday. Will Hindenburg or 
Hitler be elected only question. 

8:55 a.m. E.S.T. -From N. Y., Sunday -The Lindberghs 
have turned to the underworld for help as the author', 
ties seem helpless. 

NEWS AND MUSIC FROM ENGLAND 
STATION G5SW-CHELMSFORD 

1:15 p.m. E.IS.T.- Chimes. 
1:15' /2 p.m. E.S.T. -This is the British Broadcasting Corp. 

calling short wave listeners of the British Empire 
through G5SW. G5SW broadcasts on a wave of 17,550 
kilocycles or 25.53 meters. 

1:16 p.m. E.S.T. - Programs to be radiated today. 
1:17 p.m. E.S.T. - Programs to be radiated tomorrow, March 

the 8th. 
1:18 p.m. E.S.T.-News Bulletins for the Middle Zone. 

World copyrighted. 
Briand died today. An ardent advocate of peace. 
Bulletin regarding the Indian Budget. 
Far East Bulletin -Dr. Yen announced that China is 
ready to enter- negotiations to restore peace. The Jap- 
anese have no intention of advancing further. 
Bulletin regarding the kidnaping of the Lindbergh 
baby -no news as yet. 

NEWS AND MUSIC FROM 
ITALY- 

STATION 1280 

2:49 p.m. E.S.T. - Telling in Italian of the results of the 
six -day bicycle race in Madison Square Garden, which 
was won by the team of McNamara- Peden. 

2:52 p.m. E.S.T. -Now talking about Primo Camera and 
Young Stribling. 

2:54 p.m. E.S.T. -"Raddio Roma- Napoli." 
News bulletins from the IT. S. A., Shanghai and Tokio. 
News regarding the Lindbergh baby. 

2:59 p.m. E.S.T. -Announcement. 
3:011/2 p.m. E.S.T. -Announcement. Gave names of Italian 

cities. Music by orchestra between announcements. 
3:02 p.m. E.S.T. -Orchestra selection. 

MORE MUSIC FROM FRANCE 
STATION RADIO COLONIAL -PONTOISE 

3:57 p.m. E.S.T. -"The Marseillaise." 
3:59 p.m. E.S.T. -"Hilo, Hilo, Ici. Pares. Station Radio 

Colonial." 
4 :00 p.m. E.S.T. -Piano and violin selection. 
4:06 p.m. E.S.T. - Announcement. 
4:08 p.m. E.S.T.' Instrumental selection. 
4:15 p.m. E.S.T. -Announcement. 
4 :16 p.m. E.S.T. -Cello solo. 
4:21 p.m. E.S.T. - Announcement. 

MUSIC FROM BOGOTA AMERIICA- 
TATION HKF 

COLOMBIA 
8:25 p.m. E.S.T. -Vocal solo. Man singing native selection. 
8:28 p.m. E.S.T. - Announcement. 

Baritone solo, with choruses singing. 
8:33 p.m. E.S.T. - Announcement. 

Vocal duet. 
8:46 p.m. E.S.T.- Announcement. 
8:47 p.m. E.S.T. - Native instrumental selection. 
8:50 p.m. E.S.T. - Announcement. 
8:53 p.m. E.S.T. -Dance music. Waltz. 
8:57 p.m. E.S.T. - Announcement. 

Baritone solo. 
9:02 p.m. E.S.T.- Announcement. 
9:03 p.m. E.S.T. - Native dance selection. 
9 :06 p.m. E.S.T.- Announcement. 
9:00 p.m. E.S.T. -Station announcement. "H$F. in Bogota. 

Colombia, South America." 
9:10 p.m. E.S.T. - Instrumental selection. 

Volume very good. Some fading. 
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IMPORTANT. -This 
THE RADIO HANDBOOK, by 
,lames A. Moyer and John F. Wo- 
strel, Flexible covers, size 51 /2x8 ". 
886 pages. 650 Illustra- $5 00 tiens, Price 
Comprehensive data on short -was o 
apparatus, vacuum tubes, ntwlern 
radio receivers and transmitters, 
photoelectric cells, television, sound 
motion pictures, tables. graphs, dia- 
grams, etc. No radio titan should 
miss it. 
RADIO FREQUENCY ELECTRI- 
CAL REQUIREMENTS. by Hugh 
A. Brown. Clout covers. size 6x9 ". 
386 pages, 235 illustra- $4.00 
tions. Price 
One of the few great books on this 
important subject. Everything from 
therntionic -tube coefficients to piezo- 
electric measurements. 

PRACTICAL TELEVISION, by E. 
T, Lerner, Cloth covers, size 5 %x 
8sí, ", 223 pages, 127 Il- @ 
lustrations. Price 4,3.75 
This book explains television in full, 
including elementary principles, 
photo- electric cells, and all import- 
ant types of television sets as well 
as basic principles of optics, images, 
mirrors, lenses, etc. 

TELEVISION, Its Methods and 
Uses, by Edgar H. Felix. Cloth 
covers, size 5 4x7%, ". 272 
pages, 73 illustrations. $2.50 Price G .7 
A practical complete cross -section of 
television today. One of the very 
best books on this important art in 
Print. 
MAGNETIC PHENOMENA. by 
Samuel Robinson Williams. Cloth 
covers, size 6x9 ", 230 pages. 150 
illustrations, and numer- 

$3.00 eus tables. Price 

All electric motors, coupling coils. 
magnetic and dynamic loudspeak- 
ers, transformers, choke coils, etc., 
are dependent on magnetic phenom- 
ena. This fine book is complete on 
the subject. 

HOW TO BUILD AND OPERATE 
SHORT -WAVE RECEIVERS, by 
the Editors of SIIORT WAVE 
CRAFT. Stiff Paper covers, size 
7%x93/4,", 76 pages, 250 Illus- 50c trations. Price prepaid 
The greatest book on building and 
operating short wave sets and con- 
verters in print today. No better 
book printed. 

CINEMATOGRAPHY. by James R. 
Cameron. Stiff corers, size 72%5 ", 
240 pages, 150 illustra- $350 Lions. Price .1 
Everything on the subject from "si- 
lent" and "talkie" 16 mm. film to 
its manufacture and to the final 
projection Is in this marvelous 
volume. 
QUESTIONS AND ANSWERS - 
Sound Motion Pictures, by James 
It. Cameron. Cloth covers, size 731 
x5 ", 250 pages. $3.50 Price 
Tite most Important book on the technical subject of "Talkies." 
AUDELS RADIOMAN'S GUIDE. by Frank D. Graham. Cloth covers 
(flexible), size 5z6% ". 220 pages, 
300 illustrations. $1.00 Price 
A practical. concise book present- ing the theoretical and practical in- formation for the proper operation. 
maintenance and service as applied 
to modern radio practice. 

THE RADIO AMATEUR'S HAND- 
BOOK, (New Revised Edition), by 
A. Frederick Collins. Cloth covers, 
size 5%x73/4", 394 pages, $2.00 
116 illustrations. Price.. 
If you wish to become a radin 
amateur (radio ham) this book tells 
you how. Everything in receiving 
and transmitter sets and how to 
build them. 

list is changed every 
RADIO SET ANALYZERS AND 
HOW TO USE THEM. by L. Van der 
Mel. Stiff Paper covers, size 6x9 ". 
68 pages, 45 illustrations. 
l'rice prepaid .7 Oc 
The first book giving the fundamen- 
tals of radio servicing design in a 
manner which is clear even to the 
tyro. No service man can be with- 
out it. 

RADIO AND ELECTRONIC DIC- 
TIONARY, by Harold P. Manley. 
('loth covers, size 6x9 ", 300 pages, 
530 illustrations, 
Price prepaid $2.50 
A fully - indexed volume, which 
places at your finger -tips definitions 
of 3,800 radio words and phrases; 
of inestimable value. 

FOUNDATIONS OF RADIO. by 
Rudolph L. Dungan. Cloth covers, 
size 5t /2x8 ", 2-16 pages. 145 illustra- 
tions. Numerous tables. $2.50 Price 7 
This textbook gives you the funda- 
mentals of electricity as applied to 
radio. It equips you for further 
study in the field of radio. 

EXPERIMENTAL RADIO ENGI- 
NEERING, by ,lohn li, Morecroft. 
Cloth covers, size 6x9 ", 316 pages, 
250 illustrations 
Price $3.50 
A student's book devoted to the 
principles of radio apparatus; in- 
tended to accompany a course in 
electricity. The best of its kind. 

TALKING PICTURES, by Bernard 
Brown, Cloth covers, size 5 1/2x8 1/2", 
327 pages, 161 illustra- $3.00 
Lions. Price 
The non- technical man reading this 
book feels that he has been trans- 
ported to a wonderland: technicians 
refer to it time after time. 

CONQUEROR OF SPACE -The Lite 
of Lee de Forest, by G. Carneal. 
Cloth covers, size 5 %x82/2 ", 296 
Pages, illustrated. $3.00 Price prepaid 
Titis is a biography of the "Father 
of Radio." De Forest is the most 
important figure in the development 
of modern radio. 

THE RADIO MANUAL, by George 
E. Sterling and Rub't S. Kruse, 
E.E. 2nd enlarged edition. Flex- 
ible fabrikold covers. Size 5%x8", 
805 stages, 348 illustra- $6.00 
Hons. Price 
A complete Radin Course for the 
operator, the technician, the ama- 
teur, the student and experimenter. 
Everything imaginable in the whole 
radio art is covered in this great 
book -the "radio bible' of the ama- 
teur. DON'T MISS THIS. 

RADIO AND ITS FUTURE, by 
Martin Codel. Cloth covers, size 6x 
9 ", 349 pages, 8 plates. $4.00 
Price 
Vivid chronicles of radio broadcast- 
ing, communications, industry, reg- 
ulations, etc. If you are in radio 
you MUST have this book. 

SHORT WAVES, by C. R. Leutz 
and R. B. Gable. Stiff Covers. Size 
6x9 ", 384 pages, 258 illus- $3.00 
trations. Price, prepaid.. 
The biggest and most complete book 
on short waves. Covers every imag- 
inable phase, Including S.W. Super- 
heterodynes. The authors are fam- 
ous S. W, authorities. 

month to include the 
RADIO FREQUENCY MEASURE- 

MENTS, by E. B. Mnullin. Cloth 
covers, size 6x9", 487 pages, 289 il- 
lustrations. 
Price prepaid $12.50 
This large volume answers all ques- 
tions which arise in the design and 
construction of R.F. circuits of every 
possible type. The greatest and 
most authoritative book of its kind 
in print for radio students and en- 
gineers. 

RADIO MOVIES AND TELE- 
VISION, by C. Francis Jenkins. 
Cloth covers, size 91/2x6 ", 144 pages, 
profusely illustrated, 
Price $1.00 
A complete volume by the master 
of television, giving everything in 
television, including constructional 
details for building your own tele- 
vision sets. 

RADIO VISION, by C. Francis 
Jenkins, Cloth covers, size 9 1/2x6 ", 
111 pages, profusely illustra- ant trated. Price prepaid 7 
An excellent hook, The Jenkins tele- 
vi +ion system, as %veil as many 
other modern television systems fully 
described, 

A POPULAR GUIDE TO RADIO, 
by 11. Francis Dashiell. Cloth cov- 
ers, size 5!y01 /2 ", 286 pages. pro- 
fusely illustrated, $3.50 Price prepaid 
The fundamental principles of ra- 
dio. From crystal rectifiers to the 
latest electron tubo amplification. 
etc. 

How to order 
We cannot ship C.O.D. Our 
prices are net, as shown. 
Some of the books include 
postage. Those that do not 
will be shipped by express 
collect If sufficient postage is 
not Included by you. 

RIDING THE AIR WAVES, by 
Eric Palmer, Jr. Cloth covers, size 
7 %x5 % ", 328 pages, $2.00 
No radio amateur or "ham" can 
afford to be without this book. 
written by the author of "Around 
the World with 5 Watts." 

Price 

SOUND P I C T U R E S AND 
TROUBLE SHOOTERS MANUAL, 
by Cameron and Rider. Cloth cover, 
size 8x51/2", 1120 pages, $750 profusely illustrated, Price 

The standby of every operator, It 
the most thorough book on the sub- 
ject. 

TELEVISION TODAY AND TO- 
MORROW, by S. A. Moseley and 
H. J. B. Chapple. Cloth covers, size 
8x5 % ", 130 pages, profuse -$250 ly illustrated. Price prepaid .7 
A most up -to -date work on televis- 
ion describing in detail the appar- 
atus used by Baird. 

S. GERNSBACK'S RADIO ENCY- 
CLOPEDIA (Second Edition). Red 
Morocco Flexible Binder, 352 pages, 
2201 radio definitions, 1253 illus- 
trations, 34 tables. $3. Price J 1..7 
The most comprehensive encyclopedia 
of its kind in print. Remarkably un- 
to -date in every way, with marvel- 
ous illustrations. 

ORDER DIRECT 
FROM 

THIS PAGE 

RADIO PUBLICATIONS M I]r 

latest books. Note 
D RAKE'S CYCLOPEDIA OF 
RADIO AND ELECTRONICS, by 
Ii. P. Manly, Cloth covers, size 
6x9 ", 1050 pages, 1080 illustrations. 
New 1932 Edition. 
Price $6.00 
The largest work of its kind ever 
Put between two covers. New and 
up -to -date; a standby for every 
radio man. 

RADIO TROUBLE SHOOTING, by 
Ennor R, Haan, E.E. Flexible cov- 
ers, size 6x9 ", 323 pages, $300 257 illustrations, Price, .. J . 
An intensely practical handbook for 
all radio service men and operators. 
Up -to -date in every respect, 

FUNDAMENTALS OF RADIO, by 
R. lt. Ramsey, Professor of Physics, 
Indiana University. Cloth covers, 
size 9%x6 ", 372 pages, il- $3 50 lustrated. Price, prepaid. 

The backbone of the radio art. This 
book gives you the foundation on 
radio from A to Z. 

OFFICIAL RADIO SERVICE MAN- 
UAL, Volume I, by Hugo Gerns- 
back and Clyde Fitch. Flexible 
loose -leaf binder, size 9x12 ". over 
2,000 illustrations, 650 pages, 
COMPLETE WITH SIX SUPPLE- 
MENTS. 
Price prepaid $4.50 
Tite Service Man's Bible. Greatest 
hook ever published on the subject. 
Contains all old circuits of every 
imaginable commercial radio set up 
to 1931. 

OFFICIAL RADIO SERVICE MAN- 
UAL, Volume II, by Hugo Gerns- 
back, C. E. Denton and C. H. W. 
Nason, with 1932 Free Supplements, 
1000 pages, 2000 illustrations. 
Flexible Loose -leaf Bind - 
er,size 9x12 ". Price,prepaid $4.00 
The talk of the radio industry. 
This marvelous volume contains 
everything in radio, circuits, and 
radio developments, for 1932. Not 
a Ilne of duplication between 1931 
and 1932 volumes. (Vol. 1 and Vol. 2. ) 

ELEMENTS OF RADIO COMMUN- 
ICATION, by Professor John H. 
Morecroft, Cloth covers, size 9x6 ", 
270 pages, 170 Illustra- $3.00 tions. Price 
An authoritative volume embracing 
every imaginable phase in radio 
communication. 

RADIO SERVICtá M4.10S 'IANJY. 
BOOK WITH ADDENDA DATA 
SHEETS. Flexible covers, size 9x 
12", 200 pages, 400 ills- 
t ations. Price p epaidU. $1.5 
The Service Man's standby. Con- 
tains the latest practical informa- 
tion on radio servicing. 

RADIO TELEGRAPHY AND TELEPHONY, by R. L, Duncan 
and C. E. Drew. (New Edition.) 
Cloth covers, size 9 %x6 ", 950 
pages, 468 illustrations. $7.50 Price 
Everything from Ohms Law to vac- uum tubes and detectors, to eecil- lographs and radio compasses thor- oughly treated in titis great book. 

PRACTICAL RADIO CONSTRUC- 
TION AND REPAIRING, by J. A. Moyer, S,B., A.M. and J. F. We strel, Cloth covers, size 8x5 ", 351 pages, 163 illustrations. $ 2 50 Price G 
A handbook that every radio set tester and general student muet have. The diagrams alone are worth the price of the book. 

0 

WE herewith present the most 
complete collection of recent 

important radio books. We have, 
after an exhaustive study. selected 
these volumes because they repre- 
sent the foremost radio books of 
their kind in print today. There 
is such a great variety that we 
are sure it will satisfy any taste 
as well as any requirement that 
the student of radio might have. 

We publish no catalogue and 
ask you to be kind enough to or- 
der direct from this page. Prompt 
shipments will bo made to you 
(direct from the publishers. We 
merely act as a clearing house for 
a number of radio publishers and 
OUR PRICES ARE AS LOW OR 
LOWER THAN RILL BE FOUND 
ANYWHERE. Remit by money 
order or certified check. If you 
send cash, be sure to register it. 

also new low prices. 
PRACTICAL RADIO -INCLUDING 
THE TESTING OF RADIO RE- CEIVING SETS, by James A. Moyer, S.B., A.M. and John F. Wostrel, Cloth covers, size 8x5 ", 378 pages, 223 illustra- 
tions. Price 

$2.50 
The title gives the story. Every- thing from crystal sets to the latest multi -tube receiver, and hotu they work. 

RADIO RECEIVING TUBES, by Moyer and Wostrel- Cloth covers, 
size 71/2x5%", 298 pages. $2.50 
181 illustrations, Price... 
One of the finest books on vacuum tubes. Everything worthwhile on the subject treated in a masterful manner, 

HOW TO PASS U. S. GOVERN- 
MENT RADIO LICENSE EXAM- INATIONS, by R. L. Duncan and 
C. E. Drew. Flexible covers, size 
9 %x7 ", 170 pages, 92 illus -$2.00 
tratlons, appendix, Price.. 
The most important book on the subject ever published. Gives every conceivable angle which will help 
you to pass a radio license exam- ination successfully. 

PRINCIPLES OF RADIO, by Keith Ilenney, M.A. Cloth covers, size 
8x5 % ", 478 pages, 308 $3 .50 CA 
illustrations. Price .... 
A marvelously written textbook with 
the latest radio principles, includ- 
ing screen grid and pentode, am- 
plifiers, etc. 

PHOTOCELLS AND THEIR AP- PLICATION, by V. E. Zwaryl(in, E.E., Ph.D. and E. D. Wilson, 
Ph.D. Cloth covers, size 522x8 ", 
210 pages, 97 illustrations.$2.50 
Price G 
Get in on this coming art. Book 
covers everything on the subject im- portant in radio, talking pictures, 
television, etc. 

RADIO TRAFFiC MANUAL AND 
OPERATING REGULATIONS, by 
R. L. Duncan and C. E. Drew. 
Flexible covers. size 9x $2.00 6 ", 186 pages. Price G 
A live wire book for all radio ama- 
teurs, including how to learn code, 
abbreviations, International Radio- 
graph Convention, Radio Act of 
1927, etc. 

PRINCIPLES OF RADIO COM- 
MUNICATION, by J. H. Morecroft, 
Prof. of Electrical Engineering. Co- 
lumbia University. Cloth covers, 
size 9 %x6 ",988 pages,pro- 
fusely 

$7.50 
illustrated, Price. 

'iiit. radio classic, by the dean of 
radio. Covers entire radio art as 
does no other book, 

EXPERIMENTAL RADIO, by R. 
R. Ramsey, Prof. of Physics, Indi- 
ana University, Cloth covers, size 
7 1/2x5',4 ", 256 pages, 168 9 
illustrations. Price, postpaid $ 2.75 
A marvelous book for the experi- 
menter. Experiments galore in easy 
comprehensible language. 

FUNDAMENTAL PRINCIPLES OF RADIO, by Louis Martin, B.S. Stiff Paper covers, size 6x9 ", 68 pages, 
85 illustrations, Price, 50c prepaid 
just what the title says, but it gives you the HOW and WHY of radio in plain English. THE book for beginners, 

How They Work, by "Bob" , Bob' 
TUBES 

Hertz- berg. berg. Stiff Paper covers, size 6x9 ", 68 pages, 150 illustrations, COC 7 Price, prepaid 
Just published, this important book covers the art as does no other honk. Describes all the latest tubes, in- cluding the "Triple Twin ", 

245 -S GREENWICH STREET 
NEW YORK, N. Y. 
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A Career in Short Waves 
By HUGO GERNSBACK 

NOT infrequently we receive letters from either irate 
or puzzled parents who object to the short wave 
activities of their sons, and who at other times wish 
to know whether it is worth while for young men 

to spend their time in short wave experimental work. 
Since short waves have taken the country by storm, and 

since actually hundreds of thousands of new recruits have 
been added to the already lengthy list, it is understandable 
why parents should be puzzled. 

200,000 Amateurs and Experimenters 
At the present time, it is safe to state that there are some 

200,000 amateurs and experimenters devoted to short waves 
in this country. The list of licensed radio amateurs, accord- 
ing to the latest census, is over 29,000. The difference is 
made up of fans and experimenters who are not licensed for 
transmission, but who may be properly termed as receiving 
amateurs, fans and experimenters. This is a conservative 
estimate and was obtained from a number of independent 
sources. The list is growing rapidly. 

Radio Amateurs' Role in Business 
When radio was young, and when, as a matter of fact, it 

was still called wireless, the list of amateurs in those days 
was rather small, but even then we received the same sort 
of letters from parents, and even from the amateurs them- 
selves, wanting to know what good the pursuit of amateur 
radio was. We need only to point to the present gigantic 
radio industry, and the answer will be found there. It is 
safe to say that there is not a radio business nor a radio 
manufacturing establishment today, which in one way or 
another, does not have in its makeup a considerable number 
of ex -radio amateurs. As a matter of fact, the heads of a 
number of radio manufacturing establishments are ex- 
amateurs themselves. A great many of their employees are 
ex- amateurs, and in very many instances all the technical 
key positions are held by ex- amateurs. 

Short Waves the Coming Field 
Make no mistake, short waves are the coming field of 

radio. The radio industry, already one of the largest of 
all businesses in this country, is rapidly expanding due 
principally to the instrumentality of short waves, and 
those young men who get in on the "ground floor" by virtue 
of having acquired an adequate education on the subject, . 
are now preparing themselves for engineering and business 
careers, when their hobbies will be turned into money -pro- 
ducing activities. Thousands of radio amateurs, fans and 
experimenters who are today making small investments in 
short wave apparatùs, are unconsciously paving their way 
towards success later on, because after all there is nothing 
that counts as much as practical experience, particularly in 
such a technical field as short waves. Practical experience, 
in the writer's opinion, is a paramount necessity, and of 
course let me add that this experience is not 100 per cent 

practical, because no experimenter worth his salt tackles 
short waves from the practical end only. He reads every 
scrap of theory on short waves that he can lay his hands 
on, which gives him a really amazing education in the theo- 
retical side of .he subject as well. And, of course, all this 
experience will prove very valuable later on. 

Today's Experimenters Tomorrow's Business Men 
The young short wave fan and experimenter of today may 

be in business tomorrow for himself, as a manufacturer, or 
he may secure worth while employment with a large organ- 
ization where his talents can be made mutually valuable. 

And, incidentally, it will be found that there is not the 
overcrowding in this particular profession that we have to 
contend with in others, principally because the art is still 
young and because there is a lively demand for good men 
who "know their stuff" in short waves. 

Even at the present time, there is a brisk demand by 
manufacturers for short wave experts for their laboratories, 
because right now every radio set manufacturer is already 
in the short wave line, a thing that the industry itself would 
not have believed possible even a year ago. Practically 
'very radio manufacturer, without exception, is making short 
wave converters and adapters; and many are already con - 
templating the building of ultra -short wave sets for five 
meters and below, due to the brisk demand for such sets. 
Of course, television, which is only another branch of short 
waves, makes use of short wave sets, and this new industry 
is and will be in the market for good short wave talent. 

Short Waves to Cure Our Ills 
The medical fraternity has shown great interest in short 

waves for therapeutical work, and an entirely new field is 
being opened up to short waves in this particular branch 
of the art, and here, too, those experimenters who have fol- 
lowed this latest branch of radio will be in demand. 

Of course, we can't all be big set manufacturers, nor can 
everyone become the chief radio engineer of a big plant. 
Some of us must rest content with smaller incomes, and 
for those there is the great and rapidly growing field of 
servicing radio sets. 

To be sure, up to the present time, there has not been much 
occasion to service short wave sets, because there were too 
few of them, and those that owned such receivers most likely 
were experts or near -experts in short waves themselves; but 
during the coming year, there will be on the market not 
less than a million short wave sets which may be adapters, 
converters or straight short wave sets bought by the public. 
Sooner or later these sets will have to be serviced. Now it 
is a fact that the average service man has his hands full 
with the straight broadcast set, in which he has become 
expert. During 1933 and thereafter, there will be a lively 
demand for short wave service men, and many short wave 
fans and experimenters will no doubt find that they can 
make a nice living indeed from servicing the short wave sets. 

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY MONTH 

THE NEXT ISSUE COMES OUT JUNE 15th 
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SHORT WAVE BROADCAS77_,-:- 
from 

FNGINEERSof the Columbia Broad- 
casting System were faced with 
an interesting group of problems 
when they decided to undertake 

the first broadcast of a complete program 
of entertainment from a Baltimore & 
Ohio railroad train running at a speed 
of more than a mile a minute between 
Washington, D. C., and New York City. 
The prime requisite of the broadcast was, 
of course, to find a mobile studio capable 
of accommodating Jack Denny's twelve - 
piece orchestra, Belle Baker, and the 

other talent of the regular Ever -Ready 
Radio Gaieties, the program chosen for 
this unique experiment. 

Technical Problems of Train Broadcast 
After a preliminary survey of the Bal- 

timore & Ohio road had been made by 
both Columbia engineers and railroad ex- 
perts, and the stretch between Washing- 
ton and New York selected, it was neces- 
sary to find the railroad car best suited 
for transformation into a temporary 
broadcasting studio. A regular Colonial 
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SNORT WAVE TRANSMITTER AND 
RECEIVER EQUIPMENT INCLUDING AMPLIFIER 

type dining car of the Baltimore & Ohio, 
the latest model in diners, was decided 
upon. The car, air -cooled, equipped with 
ball bearings, rubber shock absorbers, 
and permanently sealed windows, was 
completely stripped and treated acous- 
tically with velour drapes to reduce re- 
verberation. The control, amplifying, and 
short wave transmitting equipment was 
located in the kitchen compartment of 
the car. Power supply was obtained from 
dry cell type batteries carried in a com- 
bination battery and cable box. 

Photo above shows one 
corner of the short wave 
transmitting and receiving 
room which was installed 
in the kitchen of the Bal- 
timore & Ohio dining car. 
Diagram at left shows 
route followed by the 
speeding train and loca- 
tion of studio and short 
wave apparatus on car. 

Transmitter and Receiver on Train 
Two separate antennas were mounted 

on the roof of the car, projecting at a 
maximum distance from it, consistent 
with restrictions imposed by bridge and 
tunnel clearances -one for transmitting 
the program to the two pick -up points 
located along the route of travel, and 
one for reception of instructions from the 

J 
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Recently a very novel radio program was 
broadcast over the Columbia network 
from a train speeding along at seventy 
miles an hour between Washington, 
D. C., and New York City. The char- 
acteristic sounds of spinning wheels and 
the locomotive's whistle were heard on 
loud -speakers of listeners across the con- 
tinent. fl special broadcast studio was 
installed in the dining car and the pro- 
gram was sent by "short waves" from 

the train to the pick -up stations. 

master control station at Laurel. Thus 
both a short wave transmitter and short 
wave receivers were carried on the train. 
The transmitter, temporary broadcast 
station W2XDY, operating on a wave 
length of 1,542 kilocycles, was a direct 
crystal controlled model employing high 
percentage modulation and operating on 
50 watts of power. A special antenna 
tuning unit equipped with a monitoring 
rectifier and a dummy antenna were in- 

S H O R T WAVE C R A F T 7: 

Above -Another view of the short 
wave apparatus, showing batteries and 
motor -generator used as part of the 

power supply. 

At Right -Short wave "pick -up" sta- 
tion installed in railroad station; Ed- 
win K. Cohan, C. B. S. director of 
technical operations, at left, and A. B. 
Chamberlain, chief engineer of C. B. S., 
at the controls in station at Laurel, Md. 

eluded as an integral part of the trans- 
mitter. The receivers were equipped with 
suitable. "wave- traps" to insure proper 
reception of instructions and cues. 

Preliminary tests had indicated the de- 
sirability of two separate pick -up points 
to receive the program by short wave 
direct from the speeding train. One 
station was located at Beltsville, Md., 
approximately ten miles out of Wash- 
ington; the other at Laurel, Md., close 
to twenty miles out of Baltimore. The 
master control' station was constructed 
at Laurel, and the Beltsville pick -up was 

Above -Jack Denny and his orchestra 
in the improvised studio aboard the 
B. & O. Railroad train, broadcasting 
the "Ever -Ready Gaieties" program 
which was heard by broadcast listeners 
all over the country on Sunday eve- 
ning, March 27, over WABC and the 

nation -wide Columbia network. 

fed by special circuits to Laurel, whence 
the program was transmitted over the 
nation -wide Columbia network, and also 
to foreign countries over Columbia's reg- 
ular short wave stations, W2XE and 
W3XAU. 

In order to complete the two -way com- 
munication between the moving train and 
the temporary master control station, the 
special short wave transmitting station, 
W2XDZ, was installed at Laurel. From 
here the instructions and cues necessary 
for the program were transmitted to the 
receiving sets aboard the train. 

30 -Mile Circuit Used as Aerial 
One of the unusual features of the 

broadcast was the 30 -mile long copper 
telegraph wire which was used as an 

(Continued on page 106) 
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The life -boats of our modern steamships will be 
fitted with short wave radio transmitters, a 

blinker light and also a searchlight. 

IN the last twenty years, during which 
time radio has been available for sav- 

ing life at sea, practically no use has 
been made of portable transmitters which 
could have been easily installed on the 
life -boats carried by our modern levia- 
thans. The accompanying illustration at 
the right shows the latest Radiomarine 
"Life- boat" transmitter, of the portable 
type, which has been especially designed 
to operate on dry batteries. It has a 
range of from 50 to 100 miles. The 
transmitter is mounted in a water -tight 
metal case, the front panel of which can 
be lowered by loosening the wing -nuts 
shown. The control dials for tuning and 
adjusting the transmitter are all greatly 
simplified and made very rugged to stand 
the hard use to which they may be sub- 
jected. In many cases lives have been 

SHORT WAVE 
LIFE -BOAT 

Emergency Transmitters 

undoubtedly sacrified 
due to the fact that stranded life- 
boats carrying sur- 
vivors have been lost, 
so far as rescuing 
ships were concerned. 

111011110 

Right- Appearance of the 
newest short wave trans- 
mitter of compact type, 
operated on dry batteries; 
has water -tight case de- 
signed especially for in- 
stallation in life -boats as 
carried on our ocean liners. 

"Musical Arc" a Spectacular Phenomenon 
A "musical arc" -one of the most unusual effects 

ever witnessed 
at a short 
wave transmit - 
ing station and 
which took 
place at Sche- 
nectady, due to 
the conditions mentioned 
in the accom- 
panying article. 

ROPE 

INSULATOR 

MUSICAL thunder, accompanied by a 
vivid electrical display, has been 

encountered by radio engineers of the 
General Electric Company in their in- 
vestigations near Schenectady, of high - 
powered, short --wave broadcasting. 

In these miniature thunder -storms, 
which occur during any kind of weather, 
daylight or darkness, clear or overcast 

52 FT. LONG 
ANTENNA WIRE 

t 

skies, the thunder is converted into mu- 
sic, which corresponds to the input at 
the radio microphone. 

WGY engineers have solved the prob- 
lem of handling 200 kilowatts of power 
modulated, on long waves, but new dif- 
ficulties are presented in the use of 
powers above 15 kilowatts on the short 
waves. In using powers up to 15 kilo- 

watts in the antenna 
no unusual phenome- 

ARC ,BEGAN HERE AND MOVED OUT 
TO END,TO THE FINAL POSITION 

Al i ROPE 

X 70 FT. LONG 
WOOD MAST 

COUNTER- 
WEIGHT 

non has been ob- 
served, but when it 
was first attempted 
to increase the power 
to 35 kilowatts in 
the antenna, vivid 
coronas flashed, wav- 
ering l i k e ghostly 
spectres in mid -air. 
This corona demon- 
stration didn't ap- 
pear as long as the 
carrier alone was on, 
but as soon as the 
engineers attempted 
to modulate, the arc 
was struck in the 
surrounding air. This 
arc generally started 
about three or four 
feet from the anten- 
na and shot upward 
four feet in the air. 
Since the power sup- 
plying the arc was 
modulated with mu- 
sic, the are alter- 
nately collapsed and 
built up in size cor- 
responding to the 
(Cont'd on page 110) 
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SHORT WAVE SNAPSHOTS 

Ultra short wave tests being made with automobile set. 

Ultra Short Waves Transmitted from Car Set 
THE photo above shows a portable ultra short wave trans- 

mitter and receiver, mounted on an automobile; this set 
was used in making field tests by Hollis Baird of the Short 
Wave & Television Corporation of Boston, who are interested 
in the application of ultra short waves, in the region of five 
to ten meters, for the transmission of television and voice 
signals. The small antenna used with this ultra short wave 
receiver can be seen mounted on the spare tire at the rear of 
the car, with the feeder system leading up to the set which 
is mounted on the roof. 

Short Wave Transmitter at the New RCA Building 
THE photograph at the right shows the special short wave 

transmitter installed in the tower of the new "R. C. A." 
fifty -story building in New York City. This transmitter is 
used with an antenna which is concealed behind the stone 
balustrade at the top of the golden- tinted crown of the tower. 
By using this tower transmitter the National Broadcasting 
Company and R.C.A.- Victor engineers have been able to deter- 
mine the effects of the massive steel buildings of Manhattan, 
upon the propagation of short waves. 

Aircraft Transmitter Eleven Inches High 
THE photo below shows a remarkably compact short wave 

transmitter designed especially for use on Aircraft. The 
Radiomarine Corporation developed this transmitter, which 
has been successfully tested in U. S. Army air maneuvers. 
The transmitter, together with companion receiver, will pro- 
vide two -way phone or code transmission and reception, as 
well as beacon and weather service, and weighs but 53 lbs., in- 
cluding power supplies for both transmitter and receiver. 

Short wave transmitter atop the R.C.A. building in N. Y. City. 

A Bunch of Grapes or Short Waves ?? 
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Aircraft short wave transmitter, 11 in. high and weighing but 53 lbs., with receiver and power supply. 

We give you three guesses! What is it? Well, 
we may as well tell you, it is not a bunch of 
grapes -and it does have some connection with 
short waves. Well, here goes and, believe it 
or not, Ripley, it is a bunch of small balloons 
supporting an antenna from an N.B.C. trans- 

mitter mounted on a truck. 
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SHORT STENODE for WAVES 
THE proverbial grain of salt 

must needs be taken in exceed- 
ingly large doses, if one is to 
believe implicitly the astound- 

ing descriptions of performance of the 
products of some few manufacturers of 
short -wave apparatus, whose claim to 
fame and reputation have been gained, 
not so much by excellence in performance 
of their products, as by the superlatives 
employed in their advertising. 

It is only necessary to sit down before 
a short -wave receiver for a few minutes 
and twiddle the dial, to realize that we 
are still face to face with a problem of 
interference and heterodyning which is 
all but discouraging. Particularly in the 
"80- meter" phone band has the conges- 
tion been felt and recent revisions of 
amateur transmitting rules has only 
partly alleviated the "Q R M" (inter- 
ference) problem. Heretofore the so- 
called eighty -meter phone band covered 
a mere 50 kilocycles. The new regula- 
tions double this width and shift the 
operation to the upper end of that band. 
Before, the band covered from 3500 to 
3550 kilocycles . . . now it covers from 
3900 to 4000 kilocycles. 

As a further step in the weeding out 
process in the eighty -meter band the new 
regulations also stipulate that operation 
in this band be confined exclusively to 
those amateur operators who (a) have 
had at least twelve months' operating 
experience under any class of commercial 

By JOHN B. 
Formerly Enyineér 

BRENNAN, JR. 
with Stenode Corporation of America 

In spite of recent changes in 
amateur transmitting regula- 
tions, O R M or "interference" 
is still a serious problem. Appli- 
cation of Stenode principles pro- 
vides one means for overcoming 
it. Here are the constructional 
details for making a "Stenodap- 
ter" for short -wave reception. 

operators' license, excepting radiotele- 
phone operators' license, (b) those ama- 
teurs who have had a year's operating 
experience, and who now hold an un- 
limited amateur radiotelephony license, 
(c) those amateurs who, having had the 
year's experience, satisfactorily pass a 
government examination for unlimited 
phone operation. 

While it is realized that these new 
regulations and their requirements have 

had a beneficial effect in limiting 
phone operation only to those ama- 
teurs who, by virtue of their experi- 
ence and training, know how to 

handle a phone station, it has also been 
realized that some advancement in the 
radio art was necessary to provide the 
needed solution. 

The application of the Stenode prin- 
ciplé of radio reception, the invention of 
Dr. James Robinson of England, goes a 
long way towards providing a satisfac- 
tory answer to this very pressing prob- 
lem. Past issues of Radio -Craft have 
dealt with this principle in complete de- 
tail. Only a brief resumé of these prin- 
ciples will be included in a later portion 
of this paper. 
The Extent of the Interference Problem 

Even though the new regulations offer 
a partial remedy to the Q R M problem 
it is felt in some quarters that just as 
severe a condition will prevail as before, 
only now in the 160 -meter band, by virtue 
of the fact that those amateurs who could 
not qualify for phone operation in the 
80 -meter band must necessarily shift to 
the 160 -meter band, just as soon as they 
can revamp their transmitters. 

Picture, then, sitting down before a 
short -wave receiver and tuning in a con- 
glomeration of whistles, squeals, howls, 
cross -talk and whatnot. Indeed a con- 
dition which would try the patience of 
a saint. 

(Continued on page 118) 
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The various diagrams above show the action of and also a practical wiring diagram for hooking up a Stenode bridge circuit between a short wave converter and a broadcast receiver, for the purpose of improving the selectivity. 
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Top view of the Majestic Short Wave 
Converter. 

THE short wave converter here illus- 
trated has been developed by the 
engineers behind the well -known 
Majestic line of broadcast receiv- 

ers. When this converter is connected to 
a broadcast receiver, the tuning dial of 
which is set to 1,000 K.C. or 300 meters, 
then your broadcast receiver R.F. stages 
serve as the intermediate frequency 
stages of a super- heterodyne for short 
wave reception. 

You may not realize it at first but if 
you couple such a converter as this to 
a ten -tube broadcast receiver, you have 
eleven "working" tubes in your short 
wave combination receiver, two of the 
tubes being rectifiers, of course. The 
value of such a combination, which re- 
sults in a short wave super- heterodyne 
receiver, is just beginning to make itself 
known to broadcast listeners and short 
wave fans as well, and the tremendous 

I !) 

The AJESTIC 
Short Wave 

Converter 
Brings in short wave stations on your regular 

broadcast receiver. 

END. 

T 
TUNE TO 
1,000 K.C. 

REAR \ 
COIL 

C14 

FRONT 
COIL 

off 
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C7TI 
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7r rCB 

NOTE R31 7 SWITCH ON BOTH UNITS P' 
SHOWN IN LOW FREQ. 

POSITION.FOR HIGHER 
FREQ. BANDS,UNITS ARE 

ROTATED SIMULTANEOUSLY 
ONE OR TWO POINTS IN THE 
DIRECTION OFTNE ARROW. 

----------- ANT.j TO 

CI GNQ 
BROADCAST 

CH. . 
( RECEIVER 

R C2 

T 
6 G-35-S 

- ó úa - C5 

R2 

R4 
V 
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mi. 4MF. 
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CL .0001- MF. 
C2 .1-MF. 
C3 .1-MF 
C4 .1-MF 
C5 ,01-MF. 
CO. 360 MMF- 
C7. 360 MMF. 
CB 5 T030MMF. 
CO. 57030MMF. 
CIO . SO T0 100 MMF. 
C II .50 TO 100 MMF 
C 12 . 200 T0 600 MMF 
CIS woo T01500MMF 
C14 .4100 TO 4700 MMF 
C15. 20010 600 MMF 
C16 .03-MF. 
C17.03-MF 
R 1 20.000 OHMS 
R2 10,000 OHMS 
R3. 1.000 OHMS 
R4 10.000 owns 
RS 30,000 01015 
R 6 10.000 oHM9 
R7 20.000 OHMS 

OUTLET FOR BROAD- 
CAST RECEIVER 

110V., 60-. 

NA -.20 ENAMELED 
WIRE. 

START AT 
4.8 TURNS TO 
HOLE IN "7" 

POSITION CROSS 

OVER TO 'F 
ON SIDE OF 

HUB SHOWN 

HIGH FREQ. 
BAND 

.- DETECTOR COIL 

N. 26 ENAMELED 
WIRE 

START AT -B" 
10.5 TURNS 
TO FINISH 

AT LUG "G" 

/J" \ 

MED FREQ. 
BAND 

NB 28 ENAMELED 
WIRE 

START AT 8 
4.7 TURNS 

TO "I; START 
T ", 20.9 TURNS 
TO FINISH 
AT LUG: Hl 

LOW FREQ. 
BAND 

amplifying power of the combination of 
S.W. converter and B.C. receiver brings 
in far -distant stations on the loud speaker, 
which would be almost or quite impos- 
sible with any ordinary short wave re- 
ceiver using but a few tubes. 

The coil winding data and condenser 
as well as resistor values are given in 
the diagrams. With regard to the in- 
ductance shunted across the condenser 
C15, this combination may be a regular 
broadcast unit, which can be picked up 
in most any radio store. If C15 has a 
capacity of .00035 mf., then the coil may 
comprise about 81 turns of No. 30 enam- 
eled wire, close wound, on a 7/8 -inch 
diameter tube. The R.F. choke ch may 
be about .5 millihenry. The iron core 

Above - Schematic dia- 
gram of the Majestic 
Short Wave Converter. 
showing arrangement of 
coils, condensers and the 
three tubes used in the 
converter. The broad- 
cast receiver may be 
plugged into the outlet 
shown and then the single 
switch on the converter 
cuts in either the con- 
verter or the "B.C." re- 

ceiver. 

Left -Coil winding de- 
tails for the detector in- 

ductances. 
Below- Details of oscil- 
lator coil with windings 
for high, medium, and 

low frequency bands. 

choke ch, connected between the two 4- 
mf. condensers in the plate filter, may 
be of the size usually employed in "B" 
eliminators, or about 32 henries. In the 
schematic diagram the rotation of the 
"rear" coil is counter -clockwise and clock- 
wise for the front coil. 

IN OUR NEXT ISSUE! 
A "crystal detector" short wave 

receiver ... with suitable R.F. and 
A.F. amplifying stages to operate a 
loud- speaker ... separate regener- 
ation tube ... superior quality and 
other features. By R. Wm. Tanner. 

ti 

f 

N "20 ENAMELED 
WIRE. 

START AT 
3.0 TURNS TO 
HOLE -A -AND 
CROSS OVER 
ON SIDE OF 

HUB SHOWN 
TO FINISH ti AT LUG "F: 

HIGH FREQ. 

BAND 

OSCILLATOR COIL- 
- D. 

N2.26 ENAMELED 
WIRE 

START AT "H- 
THROUGH HOLE 
G ",7.7 TURNS 
TO HOLE "D" 
AND FINISH 
AT LUG -8- 

MED. FREQ.. 

BAND 

N°- 28 ENAMELED 
WIRE 

START AT "B" 
20.7 TURNS 

TO LUG 

/0" 
1 

\I 
LOW FREQ. 

BAND 

; 7 STRAND N4 56 
DOUBLE SILK 
COVERED WIRE 

r STT "G" 
D THROUGH 

ART A 
HOLE 

"F" WIND 3.5 
TURNS BET - 

TWEEN FIRST 
WINDING TO 

HOLE "A" AND 
FINISH AT 

LUG: 8 ". 

TICKLER 

T 

1 

www.americanradiohistory.com

www.americanradiohistory.com


80 SHORT WAVE CRAFT June, 1932 

B i i i id This S li o ii Wave 

IN YOUR BRIEF 
By HUGO GERNSBACK and CLIFFORD E. DENTON 

"In the spring a young man's fancy turns " -to portable short wave sets! We doff our hats to 

this latest radio concoction by the maestro -Hugo Gernsback, whose brain -child has been 

zcorked out and put into actual physical forth by 111r. Denton. Actual tests with this 
BRIEF -CASE short wave receiver, which contains all the necessary coils, condensers, 

batteries and a pair of light -weight phones, yielded very surprising results. Police 
calls and amateur stations from all over the country were tuned in easily. 

aside from the "brief- case," the cost of the radio parts is insignificant. 
The ,:.eight is slight, while the appearance is neat and businesslike. 

Max Pearlman ready 
for an afternoon's 
walk with the brief- 
case radio here de- 
scribed by Messrs. 
Gernsback and Den- 
ton in the accom- 
panying article. An 
a e r i a l w i r e 
and ground connec- 

tion are used. 

NOVELTIES in the way of short 
wave receivers are always inter- 
esting. This latest design was 
conceived by the Editor one eve- 

ning, and the next day Mr. Denton 
was told to make the idea a practical 
proposition. Now, a radio set to be self - 
contained in a brief -case must be small 
indeed, if the batteries and ear phones 
are to be included. 

The final design selected for the re- 
ceiver was a standard two -tube regener- 
ative circuit with resistance control of 
the regeneration. The new, small, two - 
volt Eveready -Raytheon 230 type tubes 
were used, with a definite thought in 
mind. Any radio set which would be 
subject to the jars .and knocks that a 
"gadget" of this kind would be, must 
not have inicrophonic tubes which would 
be sensitive to mechanical shock. Tests 

:conducted by the author regarding tubes 
for use with portable receivers have 
shown that all sets of this kind require 
sturdy tubes. 

The plug -in coils are made up with 
a large and a small winding; one being 
the tuning coil and the other the feed- 
back or tickler coil. The 100 m.m.f. tun- 
ing condenser is mounted with its vernier 
dial in the center of the brief -case, just 
under the lock. 

Regeneration control, which is provided 
by means of the 50,000 ohm potentiome- 
ter, is mounted on the left of the tuning 
dial, while the key -type lock- switch is 
mounted on the right. The various con- 
trols are mounted through the leather 
and held in place with lock washers and 
lock nuts. The tuning condenser is of 
the one -hole mount type, and is placed 
in position and securely fastened ; then 

(,NU ANT 
PLUG -IN 

- 
COIL 

FIL. RHEOSTAT 

11 PHONE JACKS 

('',t 

IPuúluaa'm 
u 

n 
I 

SWR(H 
lo 

MAIN 
TUNING 

COND. ALUMINUM 
SUPPORT Wool) 

7- 
REGEN. 
CONTROL 

FRAME 3B 

A good method to follow in mounting 
the radio apparatus for the "brief- case" 

receiver is shown above. 

the dial is mounted. In other words, the 
control units are more or less free to 
move with any stresses or forces such 
as dropping which may be accidentally 
encountered. 

Half U. S. Spanned in First Test 
The tubes are slung upside down on 

the small wooden chassis upon which is 
also mounted the coil socket and the space 
with small holes drilled for carrying the 
extra coils. The audio transformer is 
one of the new, small -type units with a 
turns ratio of 3.1. With the regenerative 
detector plus the audio stage, good vol, 
ume can be obtained with at least 1,500, 
mile (half nation -wide) coverage with a 
ground only! In the tests after the model 
had been built using a ground, police 
stations were heard plainly and satisfac, 
torily way beyond the Mississippi from 
Forest Hills, New York.* Using an 

* Verified by the Editor's tests. 
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24T N526 
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Ia 
I 12 T. NI 26 
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I;I' Il 

5' 
10T.N126 

5.5C. 

I { 7 T. N4 26 rY S S.C. 

(ALL COILS CLOSE WOUND :-T AND "S SIDE BY SIDE ) 

A physical or "picture diagram" for building the "brief- case" short wave receiver 
has been specially prepared and appears above, together with winding data for 

the short wave plug -in coils. 
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Receiver 

CASE 
aerial, the signal strength increases and 
more stations were heard. A further 
test was conducted in a totally shielded 
room in New York City, and this was 
the only place in which real satisfactory 
results could not be obtained. A study 
of the photographs will give a good idea 
of the method of assembly. Use a little 
care in handling the leather so as not 
to make the holes oversize. 

One may question the. use of solid type 
sockets. Generally in portable receivers 
the spring type have been used but in 
practice the spring socket tends to help 
keep a microphonic tube in a state of 
agitation. The solid socket, while it may 
offer severe jars to the tube, with no 
cushioning effect, is best in the long run 
when used with tubes whose elements are 
rigidly held in place. 

The small power supply may cause one 
to question the strength of signal pos- 
sible with this set. Tests indicated that 
there was no benefit in increasing the 
plate voltage as long as the detector tube 
would oscillate at the lower one. Of 
course the success of this receiver lies 
in its regenerative action and this effect 
must be maintained. As the filament 
current consumed by the tubes is .12 

ef,,m1Z.Mitv . 

Testing the "brief- case" short wave receiver which gave surprisingly fine re- 
sults- police calls and short wave phone and code stations from all parts of the 
country were heard. The aerial may comprise 60 to 100 feet of copper wire, 
and the ground connection, made to a near -by water or other grounded pipe, 

fence, or simply a piece of metal pushed into the ground. 

ampere, the large size 4.5 volt "C" bat- 
tery was used for the filament supply; 
this made the use of the 20 ohm rheostat 
a necessity. When the battery is new 

the full resistance of the rheostat should 
be used in the circuit, and as the battery 
ages the resistance of the rheostat is 
reduced. (Continued on page 112) 

Here we have a close -up of the parts used in building the "brief- case" S.W. receiver. Two battery type tubes are used. 
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"Stand -by" Electrified 
By CLIFFORD E. DENTON 

IN answer to the many letters from 
readers requesting information which 
would enable them to operate the 
Standby receiver completely from 

A.C., the author has prepared this story 
so as to answer all the letters at once. 

Receiver Changes 
Referring to the April issue of SHORT 

WAVE CRAFT, page 396, and to the modi- 
fied schematic for A.C. operation given 
in the present issue, shows that a small 
amount of work and but few parts are 
necessary to make the change -over to 
complete A.C. operation. Resistor 13 in 
the battery model was .1 meg. This value 
is increased to .25 meg. in the A.C. ver- 
sion. The watts rating is 1 watt; resis- 
tor 16 is changed to 3,000 ohms. 

The 200 -ohm potentiometer is connect- 
ed in the A.F. screen grid bleeder circuit, 
and is used as before as a detector sen- 
sitivity control. 

Screen potential is obtained from a tap 
on the voltage divider made up of the 
200 -ohm potentiometer, the 20,000 -ohm, 
1 -watt, and the 20,000 -ohm, 1 -watt re- 
sistor. This places about 17 volts on the 
screen of the '24 tube and the cathode 
is varied between 0 and 2 volts. The 
higher plate current of the '47 requires 
an output coupling device, when the out- 
put is used with phones. 

The A.B.C. Unit 
The power unit is simple, inexpensive, 

Thousands of readers of SHORT WAVE CRAFT have written 
the editors to prevail on Mr. Denton to provide data and 
instructions for electrifying his "Stand -by" three -tube re- 
ceiver, which was described in the April issue of SHORT 
WAVE CRAFT. The "Stand -by" represents the most popu- 
lar idea of a short wave receiver, which shall combine low 
construction cost, good "D.X." or distant reception range, 
coupled with loud -speaker reception. All of these salient 

features are embodied in the Denton "Stand -by." 

How finished 
"power sup - 

_j ply" unit 
looks. 

and "hum- free." Using a single '80 type 
tube and connected to a 115 -volt A.C. 
line, the unit will deliver 350 volts at 
45 ma. The voltage of the secondary is 
quite high but can be brought down to 

of the "B" supply. If possible, obtain a 
10 -watt resistor, as a 5 -watt size runs 
very warm. 

Physical Layout 
A small aluminum box or tray, 10" 

long, 2" high by 3%1' wide, holds all the 
necessary parts for the power unit. 

The power transformer, tube socket for 

1 

15 

110 V 
A.0 

6 7 

"13+"250 V. 

r 
To 

9 T. 

11 

13 

14 
2.5 V. 

Simple wiring diagram used in building the 110 -volt A.C. power supply unit 
for the "Stand -by" receiver. 

250 volts by using a series resistor in 
the positive leg. See circuit diagram of 
eliminator at point marked "X." A re- 
sistor of 3,000 ohms rated at 5 watts was 
used by the author to drop the output 
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13, CHANGEDTO.25 -MEG 

1 WATT 
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I 
14 '24 
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TWIST . - --__.i 
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'47 

18 
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24 r o) O 
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O 

22 
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23 
-0 

20,000 pI B+ 250V, 
OHMS, 1 WATT, I o 2.5V. qo Ì 

Slightly revised circuit of the Denton three -tube "Stand -by" receiver, as adapted by its designer to electrified operation. 

the '80 rectifier and the power chokes 
are mounted on top of the chassis, while 
underneath are mounted the filter con- 
denser, bias resistor with its 25 mf., 
25 -volt by -pass (necessary for quality), 
and the mica condenser which unbalances 
the 2.5 -volt filament wiring, thus pre- 
venting the generation of so- called "tun- 
able hums," when using the extreme 
short wave coil. 

Construction and Wiring 
Lay out the chassis on a large sheet of 

aluminum and drill all holes as shown. 
The holes marked "G" have rubber grom- 
mets, so that the wires will not chafe 
and cut through the insulation and 
"short- circuit." 

Mount the power transformer, '80 
socket and the choke nearest the end 
of the chassis. Fold the small bracket 
which holds the filter condensers, and 
mount the center choke and the filter 
condensers at the same time. 

Ground one end of the .005 mf. mica 
condenser to the chassis and connect the 
other terminal to one of the 2.5 -volt fila- 
ment leads. 
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115 VOLT PRI. 350VOLTS AT 45 MA., D.C. 

PRI. TERMINALS 4 AND 5 
'24 TERMINALS 3. AND 1 

'24 CENTER TAP 2 

N.T. TERMINALS CANOE) 
H.T. CENTER TAP 7 
'60 TERMINALS 9 AND10 

I 
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The 25 mf., 25 -volt condenser and the 
400 -ohm resistor are wired into the cir- 
cuit between the center tap of the 2.5- 
volt winding and the chassis. The bal- 
ance of the wiring is point -to -point and 
can be run the best way. An examina- 
tion of the photographs will show most 
of the wires very clearly. 

Wire in the power cord and the female 
plug; this plug is important. Do not 
use a plug with exposed metal contacts, 
as they may accidentally "short- circuit" 
and burn out the rectifier tube or the 
power transformer. 

The total capacity of the filter con- 
densers is 10 mf., which is sufficient for 
use with this receiver, as the total cur- 
rent (B) consumption is less than 35 ma. 

The '47 type tube will hum if there is 
an unbalance in the power transformer 
2.5 -volt winding. If the hum is too great, 
use a variable resistor of 20 ohms to 
obtain the electrical center for the con- 
nection of the bias resistor and condenser. 

Do not apply over 250 volts to the 
plate of the '47. To do so materially 
affects the output of the tube. 

Combining Pack and Set 
After the power unit has been assem- 

bled and the changes made in the re- 
ceiver, the set can be tested in operation. 
Plug the five -prong cable into the set. 
Connect aerial and ground. The power 

Hook -up data for the power transfor- 
mer used in building the "Stand -by" 

power supply unit. 

supply unit grounds through the set, by 
the way. Use phones or loud speaker 
with output coupling device. If the "on- 
off" switch on the panel of the set is 
to be used, two wires will have to be 
run from the power unit to the set, other- 
wise a switch in the power line of the 
power -pack will be handy, ignoring the 
switch on the set, of course. 

Place an '80 type tube in the rectifier 
socket and the 2.5 -volt A.C. tubes in their 
respective sockets in the receiver. Turn 
on the power and allow the tubes to heat 
up. Check the voltages with a high re- 
sistance voltmeter or set analyzer ; if 
everything is in order the set is ready 
for use. Considerably more power is 
available from the A.C. model and the 
results are well worth while. 

Parts List 
1- Acratest No. 6027 power transformer. 
2 -Eby socket, '80 type. 
3 -Mica -mold .005 mi. condenser. 
4-400-ohm, 5 -watt resistor, Acratest. 
5 -25 mf. 25 -volt dry electrolytic condenser. 

6, 7 -30 -henry choke No. 2505 (Acratest). 
8 -2 mf. dry electrolytic condenser, Acratest 

No. 6492. 

83 

'coiqN; g.A',"1é>: 

Bottom view of finished heater and plate supply unit, showing filter condensers, 
resistor and by -pass condensers. 

9-4 mf. dry electrolytic condenser, Acratest 
No. 6493. 

10 -4 mf. dry electrolytic condenser, Acratest 
No. 6493. 

11, 12, 13, 14 -4 -wire cable and plug connecting 
to chassis at 25. 

15- Filament switch on "Stand -by" Receiver. 

Parts List for Denton "Stand -by" 
Receiver 

1 set of Octo coils (4). 
1 XL variodenser (3). 
1 Eby '37 type wafer socket (8). 
1 Eby '36 type wafer socket (17). 
1 Eby '38 type wafer socket (21). 
1 Eby antenna, ground B, postrip (1, 2). 
1 Eby dial phone tip connector (23). 
1 Eby L.S. tip connector (22). 
1 G.E. power toggle switch (18). 
1 S.P.P.T. -toggle switch (24). 
1 Frost 50,000 -ohm potentiometer (1) with 

sulated washers. 
1 Carter 200 -ohm potentiometer (9) with in- 

sulated washers. 
1 Pilot midget condenser (5A) (J5). 
1 Pilot ART dial. 
2 International Durham 1/ -watt, 0.25 -meg. re- 

sistors (18, 20). 
1 International Durham 1/ -watt, 0.5 -meg. re- 

sistor (15). 
1 International Durham 1 -watt, .25 -meg. resis- 

tor (13). 
1 1 -watt, 10,000 -ohm resistor (12). 
1 1 -watt, :3,000 -ohm resistor (16). 
2 Dubilier .01. -mf. mica condensers (14, 19). 
1 Eby 5- contact wafer male connector unit (25) 

with female receptacle and wire cable. 

in- 

1 .001 -mf, mica Aerovox condenser (10). 
1 .000125 -mf. mica Illini grid condenser (6). 
1 5 -meg. International Durham grid leak (7). 
1 National .0005 -mf. condenser cut down to 

.00015 -mf. (5). 

"STAND -BY" STANDS BY GREAT 
Editor, SHORT WAVE CRAFT: 

I have built the "Stand -by" and I'm here to 
say it's a wonder. The second day after it was 
completed, I pulled in I2R0, Rome, Italy, on 
25.42 meters; BED, Barranquilla, Colombia, on 
49.59 meters. 

BOTH ON THE LOUD SPEAKER. 
I would like to add a stage of R.F. tuned or 

untuned, whatever you think would be best. I 

ant enclosing a stamped envelope. Will you send 
me your best R.F. circuit? I would like to tell 
you that all the parts, except tubes, were all 
"second- hand" and the chassis was made of wood, 
with no shielding except the tube shields. 

Congratulations. I don't believe this set can 
be beat. 

Yours truly, 
Howard Metzler, 

640 Ilth Ave.. 
Moore, Pa. 

1 "Blan" aluminum box and chassis cut and 
drilled to specifications, with special coil 
cover "cap" and bakelite coil mounting 
assembly. 

12 Insulated eyelets. 
2 Grid grip screen -grid clips. 

15 feet rubber- covered (push -back) wire, nuts, 
bolts, lockwashers, soldering lugs, etc. 

Layout for the aluminum or other metal sub -base for the "Stand -by" power 
supply unit. 
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gfie DENTON Short Wave 
Plu5less Superheterodyne. 

By Clifford E. Denton. 

Here is the complete super- heterodyne, with band -changing switch at right, together with midget dynamic 
speaker -all ready for a cabinet. 

"W Hill' will it cost me to build it? " -is probably the biggest question that confronts the con- 
structor of a radio set today. Next -"what will this set do, that my present one will not?" Mr. Denton has evolved the "ideal" short wave super -heterodyne receiver in the design here offered, 

without any doubt. The cost of the parts is very nominal; the various short wave bands are instantly 
available at the turn of a switch and the latest high amplification tubes are utilized, to give the last 
quota of signal strength in the loud -speaker from every signal received. Finally, the cost of operation 
is reduced to a minimum by the use of but seven tubes in all. flnyone can build this "D.X." latest 
tt pe S.1. super -het, by following the "picture" diagram. 

IT seems that most everyone today 
wants a short wave superhet so let's 
see what can be done. Many readers 
have written to the author in regard 

to the various versions of short wave adaptors using the Best switch and coil 
assembly, and most of the letters close with "when will a complete receiver cir- cuit come along ?" Well, here it is: 

The 7 -Tube Circuit 
The receiver has 7 tubes, including the rectifier, with a total of eight tuned cir- cuits. An examination of the circuit 

diagram shows that the antenna is con- nected to the grid coil of the detector 
tube through a small semi -variable con- denser. This condenser is quite critical in adjustment and should be changed with each change of antenna. If it is 
too large the incoming local stations will have strong harmonic repeat points 
which are not desired. Of course, if the condenser is too small, there will be in- 
sufficient signal input with a loss of sen- 
sitivity. 

The oscillator is tuned in the plate cir- 
cuit and the detector and oscillator tun- 
ing condensers are ganged together for 
single dial control. The small compen- 
sating condenser connected across the 
antenna tuning condenser is used to give 
critical adjustment of the antenna cir- 
cuit. 

The two intermediate frequency (I.F.) 
stages are tuned to 465 K.C., this fre- 
quency being that generally used in 
modern short wave superheterodyne de- 
sign. The transformers used in these 
stages consists of a dual tuning unit with 
two coils loosely coupled; it is surprising 
how sharply these coils tune. It be- 
comes necessary to use an oscillator and 
tune each stage individually when align- 
ing the I.F. stages. One half turn of the 
screw which tunes the individual units 
is enough to throw the signal out com- 
pletely. In the original model illustrated 
in this article, the author adjusted the 
voltages on the intermediate frequency 
tubes, so that with the volume control 
about eighty per cent on, the I.F. sec- 

tion will oscillate. Thus at any ordinary 
signal level the I.F. amplifier is stable, 
but by turning the volume control full 
on, C.W. (code) signals can be heard 
and voice carriers tuned in easily. 

The second detector is an ER224, with 
plate -bend rectification; the only novel 
thing to be noted here is the resistance- 
capacity filter used in the plate circuit, 
instead of the more common choke and 
condenser unit. The output of the de- 
tector is resistance -capacity coupled to 
the pentode, with condenser 31 used to 
buck out hum in the detector circuit. 

Many times readers ask for loud- 
speakers to use with a given set, so a 
speaker of the midget type has been 
specified and used. The field coil of this 
small dynamic speaker is used as the 
filter choke in the "B" negative lead of 
the power transformer. The 800 ohms 
resistance of the field winding drops the 
voltage output of the power unit to 260 
volts, which is the voltage applied to all 
plate circuits except the oscillator. The 
screens and oscillator have a potential 
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Here is the schematic diagram of the plugless S.W. super -het, in which two T.F. stages are used, with an oscillator, 
first and second detectors, and pentode power output stage. 

of 55 volts, which is supplied by the re- 
sistor 28. It is necessary to use at least 
one insulated, dry electrolytic condenser 
at 38 in the circuit diagram, due to the 
fact that while the chassis is at the most 
negative value, as far as the receiver 
is concerned, the center -tap of the power 
transformer is actually more negative. 
due to the voltage drop in the loud- 
speaker field choke. 

Mechanical Layout 
Simplicity is the keynote in the design 

of this receiver. This manifests itself in 
analysis of the cost of the parts as well 
as the attractiveness of appearance. 

The tuning dial with the master tuning 
condensers are located front and center, 
while the power transformer, electro- 
lytic condensers and intermediate fre- 
quency amplifier volume control are 
grouped to the left. 

The 12 coils and 3 switches for chang- 
ing to the various short wave bands, 
which by the way are 10 -20, 20 -40, 40 -80, 
80 -200 meters, is placed on the right of 
the tuning condensers. 

The oscillator and first detector tube 
are placed right hack of the tuning coils 
with the first I.F. transformer mounted 
in back of the first detector socket. 

In the back row, looking from right to 
left, we find the first I.F. transformer, 
first I.F. tube, second I.F. transformer, 
second I.F. tube, third I.F. transformer, 
and second detector. 

Directly in front of the second detector 
is mounted the pentode output tube and 
the remaining socket is used for the 
ER280 rectifier. All of the small by -pass 
condensers are mounted near the tubes 
which they serve It) by -pass, thus insur- 
ing short leads. 

The under -part of the chassis conceals 
the various resistors and the wiring. The 
resistors used are of the pigtail type and 
were held in place by using bus -bar, 
where conditions permitted, and the com- 
mon push -back wire where insulation 
was imperative. 

As the wiring can be plainly seen in 
the photographs no special mention need 
be made on this subject, except-make 
all connections good ones. 

Operation 
Due to the sharp tuning intermediate 

transformers, it is necessary to use an 
oscillator of some sort to tune the I.F. 
amplifier before signals will be heard. 
In testing this receiver it was found that 
the intermediate frequency transformer 
will tune from 800 K.C. to 425 K.C. So 
that if no oscillator is within reach, tune 
the intermediates to some local station 
which is received on the higher wave- 
lengths of a broadcast receiver. 

The way to do this is to connect an 
aerial to the control -grid terminal of the 
second I.F. tube and with an insulated 
screwdriver tune in the signal from the 

nearby broadcast station as loudly as 
possible on the third I.F. transformer. 
Then move the antenna over to the first 
intermediate frequency tube and tune 
the signal in on the second I.F. trans- 
former. Place the antenna on the de- 
tector tube and tune the first I.F. trans- 
former. The receiver is ready for oper- 
ation. 

Connect the antenna and ground to 
the binding posts, making sure that the 
loud- speaker cable is plugged into the 
chassis receptacle and after permitting 
the tubes to heat up, move the master 
tuning dial slowly until a signal is heard. 
Clear up the signal by adjusting the corn- 

An airplane view of the Denton S.W. super -het, showing the ganged tuning 
condensers and wave band coils, etc. 
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A view of the under -side of Mr. Denton's 

pensating condenser and vary the volume 
control for desired gain. 

Conclusion 
It is desirable to note the dial settings 

on a chart of sonic kind, thus increas- 
ing the speed with which the operator 
can familiarize himself with the re- 
ceiver. 

The volume of sound emitted by the 
midget speaker, even on distant stations, 
is extremely satisfactory, and consider- 

"plugless" short wave super- heterodyne. 

ing the low cost and simplicity of the 
total receiver, it will prove a pleasant 
surprise for the builder. 

The only point in the operation of this 
receiver that deserves special precaution 
is the proper adjustment of the antenna 
coupling condenser 3A. Each aerial and 
every different location needs a variation 
of this capacity for maximum results. 
Experimentation gives the correct an- 
swer. 

As always, the author extends the in- 

vitation to those interested in the re= 
ceiver, to write. The only requirement is- enclose a stamped, self- addressed en- 
velope for mailing. 

Parts List for Simple Super -het 
1 Eby Antenna, Ground Post (1, 2) 
1 Best S.W.C. 1 kit (10A, 10B, 10C) coil 

and switch assembly 
2 National tuning condensers. (see text), 

(4, 5) 
1 Pilot 80 mmf. trimming condenser (3) 
8 Eby wafer sockets marked for tubes 

(9, 11, 19, 22, 26A, 35, 36, 40) 
5 Blan .1 mf. by -pass condensers, 3 in each can (6, 8, 13, 18, 21A, 26) 
1 Electrad volume control and fil. switch 

R1 -202 -P (17A, 41) 
1 International or Lynch resistor, 2500 

ohms, 1 watt (7) 
1 International or Lynch resistor, 10000 

ohms, 1 watt (15) 
1 International or Lynch resistor, .1 meg., 

1 watt (32) 
1 International or Lynch resistor, .5 meg., 

1 watt (34) 
2 International or Lynch resistor, 500 

ohms, 1 watt (17, 21) 
2 International or Lynch resistor, 25000 

ohms, 1 watt (12, 25) 
3 International or Lynch resistor, 10000 

ohms, 1 watt (30, 15, 27) 
1 International or Lynch resistor, 416 

ohms, 1 watt, (42) 
1 International or Lynch resistor, 50000 

ohms, 1 watt (28) 
3 Acratest 465 K.C. I.F. transformers 

(16, 20, 34) 
1 Blan RF. choke (14) 
1 Flechtheim Filter Condenser 2 mf. 450 

volts (23) 
1 Sprague midget condenser .04 mf. (33) 
2 Aerovox .000125 mica condensers (29) 
1 Aerovox .001 mica condensers (31) 
4 Hammarlund tube shields 
1 Acratest power transformer 2532 (39) 

"ALL SOCKETS SHOWN ARE 
UNDERNEATH VIEW." 

r-- 
GND. 

SHIELDING 

2 

3A 

19 
I5T 
IF 

18 

(YELLOW 

y 

GND. 

GNO. 

7 
LOUD 
SPEAKER 
TERMIN- 

ALS 

36 

13 

e 

GND. 

23 

GNO. 
(ROTOR) 

"ALL GROUNDS 
ON CHASSIS." 

,, RED 
RED 

42) 

BLACK 
BLACK 

ii1Nl, 
GND. 43 

'STATOR (ROTOR) 110 V., 
A.C. 

"Picture diagram that even the novice can follow in building the Denton Short Wave Super- heterodyne. If you use a power transformer (39) other than the one specified, it's a simple matter to follow the connections as given by the manufacturer of the particular power transformer you purchase. 
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2 Acratest Electrolytic condensers (1 -8 
mf. No. 5308 and 1 -4 mf. No. 5304) 

1 Blan chassis and volume control m.t.g. 
bracket, completely drilled and folded 

1 Crowe "full vision" dial and light holder 
1 G.E. power cord and plug 
1 Acratest 25 volts, 25 mf. No. 6646 (43) 
1 Eveready Raytheon 280 tube 
1 Eveready Raytheon 247 tube 
2 Eveready Raytheon 224 tubes 
2 Eveready Raytheon 251 tubes 
1 Eveready Raytheon 227 tube 
1 Operadio loud- speaker with output 

transformer for '47 pentode, with 
1800 ohm field 

1 Blan 4 wire plug and beads for speaker 
cable. 

In the event that the builder wishes to 
use an ordinary loud- speaker, he may 
procure a pentode output transformer 
having a secondary of low impedance to 
match the average speaker. 

POWER TRANSFORMER CONNECTIONS ^ 
NOTE . CENTER TAP OF 2.5V. WINDING 

GROUNDED ON CORE OF TRANSFORMER 

CT. 

2 5V. 
PENTODE 

AA T 
NIGH V. 

1 

2'24s (NOTE) 

LEERoE 

5 v. '80 

Connections of power transformer for 
S. W. super -het. 

The four connections to the dynamic 
speaker are taken off through a socket 
mounted on the side of the chassis as 

shown above. 
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New Ultra Short Wave Apparatus 
HE first, specially de- 

1 signed, ultra short wave 
apparatus has recently shown 
itself on the American market 
and is revealed in the accom- 
panying illustrations. This 
new U.S.W. apparatus has 
been designed by the well - 
known Na- 
tional engin- 
eers. In the 
photo at the 
left we see a 

N e w National 
tube shield de- 
signed for use 
with the new 56, 
57, and 58 tubes. 

new tube shield, designed for 
use with the new series 56, 57 
and 58 tubes. Below, photo 
shows at the left a new isol- 
antite socket which will re- 
duce losses in ultra shortwave 
circuits to a minimum. This 
socket is available in 4, 5 and 

New ultra S -W 
R.F. choke 
wound on isol- 

antite,core. 
Below - New 
ultra S -W soc- 
ket ; midget R 
39 coil forms; 
midget 270° S. 
F.L. condenser. 

L 

6 prong styles and also 
for special 6 prong Na- 
tional coils. At center 
the new midget R-39 
coil forms. The midget. 
270 -degree SFL tuning 
condenser shown is in- 
sulated with isolantite; 
capacity 18 mmf. 
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T the time this is written, although 
only ten days have elapsed since 
the May issue of SHORT WAVE 
CRAFT was placed in circulation, 

the results so far have been truly as- 
tounding. Laudatory letters, without 
end, have been received from all parts of 
the country, with many sections still to 
be heard from. 

The consensus of opinion generally was 
that a new league was badly needed to 
do something particularly for the short 
wave transmitting amateur. What es- 
pecially pleased us was the remarkable 
amount of propaganda broadcast by cer- 
tain transmitting amateurs who, by 
"code" as well as "phone," told other 
members about the new SHORT WAVE 
LEAGUE via the short waves themselves, 
with the result that a special set of let- 
ters came raining in at headquarters, 
congratulating us on the formation of 
the new league. 

Of course, the time is far too short at 
this date to form a real opinion of what 
the future has in store for the new 
league, but the enthusiastic response cer- 
tainly has proven one thing and that is 
the SHORT WAVE LEAGUE certainly was 
needed. 

As promised in our last issue, we pub- 
lish herewith the charter of the SHORT 
WAVE LEAGUE, from which it will be 
noted that the league is a non- money- 
making institution, and is purely scien- 
tific in scope. 

We shall also begin to publish news 
about the clubs, and by the next issue 
we hope to have a good deal about the 
local chapters and their activities. 

May we at this time thank the thou- 
sands of well -wishers who have written 
such enthusiastic and sincere letters 
about the formation of the new league, 
and the only regret we have is that it is 
impossible to publish all of them on ac- 
count of lack of space. 

One reason is that we promised to give 
you some information as to the forma- 
tion of local chapters, which we are 
doing here. 

How to Organize and Conduct a Local 
Chapter of the SHORT WAVE LEAGUE 

WITH the organization of the SHORT 
WAVE LEAGUE, the details of which 

were given in full in the May issue, 
there is opened up a wider and more 
promising field than ever before for the 
pursuit of short waves everywhere. It 
has been felt for many years that with 
the pressure of commercial radio tele- 
phony the amateurs, whether transmit- 
ting code or transmitting phone, are be- 
ing shifted constantly from waveband to 
waveband, and their activities curtailed. 
Some of the amateurs even see the day 

SHORTWAVE 

LEAGUE 
HONORARY MEMBERS 

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

How to Organize "LOCAL CHAPTERS" 
By Hugo Gernsback, Executive Secretary 

dawning when there will be no more 
amateurs, because there will be no more 
wavebands left for them to operate. For 
that reason, it has been felt that the more 
local chapters there are in existence who 
can induce new members to join, the 
greater the chances for the survival of 
amateur radio not only in the United 
States, but everywhere. It is considered 
most important to have, as soon as pos- 
sible, a large number of local chapters, 
because only in this manner will it be 
possible to numerically increase the 
number of radio amateurs to the point 
where their power will be even a more 

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 elsewhere in the accompanying 
article. The button measures a4 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, 96 -98 Park Place, New York. 

powerful factor than up to the present. 
Given the proper attention and enthusi- 
asm, there is no city or hamlet too small, 
but what it could support one or more 
local chapters. 

Preliminaries 
TO start a local chapter or club, there 

are several methods which may be 
employed to aid in the formation of such. 
One of the first things that can be done 
is to write a letter to the secretary of 
the SHORT WAVE LEAGUE stating briefly 
your intentions and desires. If you do 
not know any amateurs in your neigh- 
borhood, SHORT WAVE CRAFT Will pub- 

lish regularly, hereafter, a list of organ- 
izers who wish to communicate with 
others in their neighborhood or city and 
so get under way. 

Inasmuch as SHORT WAVE CRAFT is 
the most widely read magazine of its 
kind, the organizers will probably get 
quick response from neighboring read- 
ers. It will then become a simple mat- 
ter to get in touch with other amateurs 
and fans, and a date for meeting can be 
set by the organizer pertaining to the 
formation of local chapters. 

In some cases organizations are 
formed and many details of the work 
are finished via radio as, for instance, 
when the organizer is a "ham" with a 
radio transmitter, so that he can make 
his wishes known to the others, either 
by code or phone in his neighborhood. 

Still another widely used scheme is to 
enroll the services of the local news- 
paper, who very often will be glad to 
help in the formation of a new chapter. 
If the newspapers do not wish to co- 
operate, which is rare, a small classified 
advertisement under the heading of 
Radio can be inserted, which costs only 
a small sum, and which often brings the 
desired results. After contact has been 
made, and after sufficient would -be mem- 
bers have been rounded up, the next 
thing of importance is a temporary 
meeting place which usually can be ar- 
ranged for at the home of the organizer 
or the local hotel may be glad to co- 
operate as a permanent abode of the 
league's headquarters. The hotel angle 
is particularly valuable where there are 
more than a dozen members who meet 
regularly, and hotels as a rule are glad 
to contribute rooms for this purpose. 

The rules of the chapter should then 
be drawn up. It may be said that many 
of the smaller chapters do not go in for 
the involved regular rules usually gov- 
erning such bodies. There should be a 
President, Vice -President, Secretary and 
Treasurer (the two latter offices are very 
often combined). It is a very good idea 
also, to select a capable member to act 
as Consulting Engineer, and whose duties 
shall cover visits to each of the mem- 
bers to look over their radio equipment 
and make suggestions for improvements, 
etc. 
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Maintaining Interest in the Chapter 
ONCE a chapter has been formed, the 

most important matter is to main- 
tain the interest in the same by the mem- 
bers. A good leader in all events will help 
to overcome most difficulties, but of course 
he must be aided in every way by the 
other officers of the club. One of the 
first things to be done when starting a 
new chapter is to select for the first 
few meetings at least, some particularly 
good radio papers which should be 
read before the members at the regu- 
lar stated meeting. Such papers should 
not be too technical, and should be on 
some radio phase in order to arouse and 
sustain the interest of the members. 
Very often a local radio company will 
be glad to send a speaker to the chapter 
meeting, who will talk on some current 
radio topic, which should, of course, be 
"okayed" first by the chapter's officers, 
to make sure that it would be within the 
requirements of the chapter. 

In case cooperation cannot be had from 
local radio companies, the officers may 
try the local school or college who fre- 
quently have good radio talent avail- 
able for the asking. A letter of the 
proper sort addressed to such institu- 
tions will invariably result in the ac- 
ceptance of a speaker. 

A small radio chapter just formed, 
however, should not feel discouraged if 
they cannot immediately obtain a speak- 
er of great learning to address them, as 
in many instances, there are one or more 
energetic and capable radio men among 
their own members who will probably 
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prove better speakers for such bodies 
than a more mature individual of more 
advanced and professional inclinations. 

Club Dues 
THIS is an important point, and we 

have been asked about this very fre- 
quently. As many of the local chapters 
meet at the members' houses there is, 
therefore, no rent to be considered. 
Smaller clubs, of course, can run along 
quite nicely with a small budget or ex- 
pense, except that necessary for buying 
stationery, having cards and literature 
printed, etc. The dues of these smaller 
clubs need not be more than 25c a month 
per member. This is particularly true 
of so- called "junior" clubs, but with chap- 
ters made up of older members than 
those just mentioned, and having club 
quarters which must be maintained, there 
will, of course, have to be higher monthly 
dues. Most of the larger organizations 
have an entrance or initiation fee of 
$1.00, but this, of course, will have to 
be considered and worked out by the 
officers in charge of the affairs of the 
local chapter. The amount of dues will 
naturally vary for the different localities, 
and with the different classes of mem- 
bers. 

Very frequently, it will be desirable 
for the local chapter to own its own 
transmission equipment, which may be 
chiefly for phone or phone and code, all 
depending upon the inclinations of the 
members. It is felt that where a group 
of people own and operate a radio sta- 
tion, much better results can be achieved 
than by the private individual unless, of 

course, the latter is wealthy. The 
group idea is an excellent one, because 
the radio equipment belonging to the 
chapter helps to maintain interest in the 
club, and all members will feel equally 
proud of it. Furthermore, all members 
can make use of the station. The sta- 
tion itself is a powerful stimulus toward 
keeping the members together for years 
to come. 

Usually special prices and price priv- 
ileges can be obtained from radio manu- 
facturers by buying equipment for such 
club purposes and, as a rule, wholesale 
prices are quoted to progressive clubs, 
because the manufacturers feel that they 
are getting good publicity. 

As said before, the local chapter 
should encourage the reading of papers 
pertaining to short waves by their mem- 
bers. A copy of such a paper should be 
sent to the secretary of the SHORT WAVE 
LEAGUE, and if it is meritorious and of 
sufficient import, it will be published in 
SHORT WAVE CRAFT, and the local chap- 
ter will be given full credit in the title. 
Of course, all articles appearing in 
SHORT WAVE CRAFT are paid for at reg- 
ular space rates, and the proceeds can go 
to the local chapter, if this is desired. 

The SHORT WAVE LEAGUE will be 
happy to print every month a list of 
names of local chapters as they are being 
formed, as well as the names of their 
organizers. 

A special reprint of the announcement 
of the SHORT WAVE LEAGUE, which ap- 
peared in our May issue, will be sent to 
anyone interested upon receipt of 15e to 
cover necessary mailing charges. 

Short Wave League Charter 
CERTIFICATE OF INCORPORATION 

of the 
SHORT WAVE LEAGUE, INC. 

(Pursuant to the Membership Corpora- 
tion Law) 

STATE OF NEW YORK 
COUNTY OF NEW YORK ss.: 
CITY OF NEW YORK 

WE, the undersigned, of full age, being 
desirous of associating ourselves together 
for the purpose as hereinafter more par- 
ticularly described, pursuant to and in 
conformity with Article II of Chapter 
'722 of the Laws of 1926, relating to 
Membership Corporation Law, 

We do further certify and declare as 
follows: 

FIRST: That the corporate name by 
which said Corporation hereby to be 
formed shall be known and distinguished 
is and shall be SHORT WAVE LEAGUE, 
INC. 

SECOND: That the purpose or pur- 
poses for which said Corporation is 
formed are as follows, viz.: 

(a) To group together all radio enthu- 
siasts for the purpose of promoting and 
developing the short wave field of radio, 
especially the amateur and private radio 
phone applications of radio, both in the 
transmitting and receiving thereof. 

(b) To unite as a group all radio ama- 
teurs for the purpose of forming this 
association, so that they may obtain tech- 
nical information required by them in 
keeping up with the demands of the in- 
dustry and to have radio amateurs be- 
come members of this association, which 
is formed for non -profit purposes. 

How to Join the League! 
Write for "APPLICATION BLANK" if 
you are interested in the work of the 
SHORT WAVE LEAGUE. You don't 
have to own or operate a transmitter in 
order to become a member of the League. 
Neither do you have to know the code - 
so if you want to further the good work 
of the SHORT WAVE LEAGUE write to- 
day for your "APPLICATION BLANK." 
If you did not read the announcement 
of the platform and purposes of the 
SHORT WAVE LEAGUE, published in 
the May issue of this magazine, send 15 
cents for a copy of the article. 

Address: SHORT WAVE LEAGUE, 
96 -98 Park Place, New York. 

THIRD: That the territory in which 
the operations of said Corporation are to 
be principally conducted is the United 
States and Canada. 

FOURTH: That the principal office of 
said Corporation shall be located in the 
City of New York, County of New York 
and State of New York. 

FIFTH: That the number of Directors 
of said Corporation shall be four (4). 

SIXTH: That the names and places of 
residence of the persons to be the Direc- 
tors of said Corporation until its first 
annual meeting are: 

Names Place of Residence 
HUGO GERNSBACK New York 
HARRY WINFIELD SECOR, 

Ramsey, New Jersey 
ROBERT HERTZBERG, 

Long Island City, N. Y. 

CLIFFORD E. DENTON, 
Forest Hills, L. I., N. Y. 

SEVENTH: That all of the subscribers 
to the certificate are of full age; that at 
least two -thirds of them are citizens of 
the United States; that at least one of 
them is a resident of the State of New 
York and that of the persons named as 
Directors, at least one is a citizen of the 
United States and a resident of the State 
of New York. 

IN TESTIMONY WHEREOF, we have 
made and signed this certificate in dupli- 
cate and have hereunto set our hands 
and affixed our respective seals this day 
of April, 1932. 

(s) Hugo Gernsback (LS.) 
(s) Harry Winfield Secor (L.S.) 
(s) Robert Hertzberg (L.S.) 
(s) Clifford E. Denton (L.S.) 
(s) Fred J. Boehm (L.S.) 

What Our Readers Think! 
Short Wave League: 

Being an ardent supporter of your publica- 
tion, SHORT WAVE Ca.wT, and having just ob- 
tained the May issue of it, I must say it sure 
is the berries. 

Will try and organize a club here as a sub- 
sidiary of the original. I can guarantee a mem- 
bership of at least twenty persons. 

Now the question of "no knowledge" of code 
for phones on or below six meters is a very 
delicate one. You say that a six -meter phone 
can be put to general use for a distance of 
approximately seventy -five miles. All well and 
good ; suppose that just at a critical moment, 
of a river boat using six meter phone for com- 
munication, the operator drops the microphone 
and breaks It, putting it completely out of 
commission. By what method could that open. 

(Continued on page 103) 
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A "Pendulum" Regeneration 

June, 1932 

Short Wave RECEIVER 
THE hook -up of the receiver about 

to be described is as a whole quite 
familiar to short -wave fans. It 
was probably first described by Dr. 

Busse of Jena. Later it was adopted, 
with small alterations, by Nittura. How- 
ever, while in the case of the sets hith- 
erto constructed, the coils had to be 
changed on shifting from one wave band 
to another, this is not so in the case of 
the receiver here described. With the 

Ll 

By KARL HIRSCH 
This article is a description of a short wave receiver which 
was awarded a prize in a well -known German radio contest. 
Constructional details for winding the coils and the general 
construction of the set are given. Switching means are pro - 
vided for changing the wavelength bands. This receiver 
is very economical and uses but three tubes and a rectifier in 

order to work a loud speaker. eL 
e ss 200 volts. Whoever uses a smaller trans- 

former, must of course also choose the 
resistances smaller than those indicated. 

As is clear from the illustrations, all 
shielding plates have been left out of 

'27 \ this receiver, yet there is not the least 
hand -capacity. Plate and grid bias wires 
are put in a grounded lead cable. At any 
rate, shielding the detector tube would 
come into question, if one uses a simple 
single grid tube, instead of the screen - 
grid tube. 
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Fig. 1- Hook -up of the receiver. L1, 5 turns;'L2, 10 turns, tapped at 10 (S5), at 5 (S3), at 21/2 (S10) ; L3, 9 turns, tapped at 9 (S8), 41/2 (S2), 3 (S7), 
11/2 (S11) ; L4, about 1250 turns, tapped about in the middle; Cl, 500 mmf.; 
C2, 125 mmf.; C3, 500 mmf.; C4, about 300 mmf.; C5, 250 mmf.; C6, 800 to 1000 mmf.; C7, C8, C9, each 2000 mmf.; R1, 2 megohms; R2, 1 megohm; R3, about .1 megohm; R4, about .05 megohm; R5, .005 to .01 megohm; R6, about 
1000 ohms (loud speaker coil) ; R7, .5 megohm; R8, 1 megohm. All resistances 
which lie in the plate circuit must be capable of carrying considerable current. 

fixed built -in coils, because of the switch- 
ing possibility and the present arrange- 
ment of the rotary condensers, one can 
cover the entire range of about 10 to 40 
meters, with no more than 30 K.C. per 
degree on the scale, on the average. 

In considering the diagram (Fig. 1) it 
must be noted that for the sake of 
clarity the drawing has been left incom- 
plete. Between coils L2 and L3 different 
connections are made according to the 
wave range chosen. This switching 
takes place by means of a switch repre- 
sented in Fig. 1 at the lower right cor- 
ner, having in all 12 contacts and 4 
two -arm switch springs, each of which 
connects two of the contacts. Contacts 
3 and 4 of the switch are directly con- 
nected by a wire; the other numbered 
contacts are connected to the correspond- 
ingly numbered tap points of the coils. 
The switch is used in two operating 
positions. These two positions are 
drawn separately in Figs. la and lb, 
indicating the connections made in both 
positions. 

Fig. la shows the switch position for 
the range 10 -20 meters. Of L2 only 5 
turns are effective, since S5 is short- 

circuited with S3 over the short -circuit 
loop fastened on the switch and running 
from contact 3 to contact 4. Of L3 only 
3 turns are effective, since S7 is short - 
circuited with S8. The middle of the 
effective part of L2 (S10) is connected 
with the middle of the effective part 
of L3. 

Fig. lb shows the Switch position for 
the range 20 -40 meters. All windings of 
L2 and L3 are effective. The middle of 
L2 (S3) is connected with the middle of 
L3 (S2). All other taps lie free. 

The first tube works as a 
detector. The grid circuit 
lies between plate and grid. 
In the plate circuit of the 
second tube lies the circuit 
L3, C3, C4. The second tube 
furnishes the pendulum (os- 
cillator) frequency, which is 
determined by the circuit 
L4, C6. 

First a few more general 
remarks. The A.C. trans- 
former supplies over 300 
volts D.C.; this high voltage 
is not necessary; one gets 
along very well with about 

Making the Coils 
First we make the coils : L1 and L2 

are placed together on one tube, L3 on 
another. The cylinders can consist of 
pasteboard, wood, or bakelite, and have 
a length of about 5.6 inches in the case 
of a diameter of 1.6 inches. The coils 
are wound on one of these cylinders. 
Ll has say 5 turns, L2 has 10, but L3, 
on the contrary, has 9 turns. The be- 
ginning and end wires of each coil are 
left standing out about 6 inches, so that 
these ends may afterward be directly 
used as wires. (Use .060 -inch (No. 14 
B. & S.) wire, with double cotton cover- 
ing.) The beginning must be fastened 
somehow in doing the winding, so that 
the wire lies firmly on the body and can 
be drawn smooth. On taking off the 
coils, widen out a bit; the winding is 
done without leaving any intervals be- 
tween. 

For every cylinder are needed 4 little 
rods of fretsaw wood, hard rubber, or 
bakelite; they are .lib -inch thick and .24- 
inch wide, with a length of about 3.24 
inches. All these little rods have at 
top and bottom small holes for the 
fastening screws. They are otherwise 
marked as in Fig. 2, whereby it is to be 
considered that L1 is about .4 -inch away 
from L2. Accordingly when the tenth 
turn is marked on the fourth rod, it is 
again the turn of the first rod, and 
indeed the first mark for the antenna 
coil is to be made .08 lower than the last 
mark on rod 4. The position of the 
marks is always .04 -inch below one an- 

2 3 4 

Fig. 2- Details of the supporting rods for the coils. 
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other, so that afterward, when the rods 
are screwed on, the filings mark an 
evenly progressing screw -thread line. 
The filing is done with a three- or four - 
cornered file and can be somewhat deeper 
at the edge, whereby the filing fits the 
curvature of the cylinder better. The 
depth of the grooves is about .08 -inch. 
Now the rods are screwed on the cylinder 
in the order 1- 2 -3 -4, so that there are 
two pairs exactly opposite one another. 
In screwing them on, it is to be noted 
that the filing marks must agree with 
the direction of winding the coil; that is, 
around to the right or to the left, accord- 
ing as the coil is wound. Now the coils 
are screwed on, so to speak. Since the 
windings are somewhat wider than the 
cylinder, but are narrower than the dis- 
tance apart of the rods lying opposite 
each other, the coil lies firmly in the 
grooves; only the beginning and end of 
each coil must be fastened. 

Condenser Details 
Now for the making of the condensers. 

Cl and C3 have a common shaft of insu- 
lating material, fibre, bakelite, or the 
like, which is later to carry the main 
dial. Since they are to be mounted on 
a common shaft, not all condensers are 
well suited for this. They are screwed 
on a wooden or hard rubber strip, so 
that the front condenser is about 1.2 to 
1.6 inches away from the front plate, 
which, we may remark casually, is like- 
wise made of wood. The two condensers 
are placed about 1.2 to 1.6 inches apart. 
The fastening strip rests with its ends 
on two wooden supports 3.6 inches high. 
Underneath Cl (the back condenser) is 
screwed C2, whose shaft or its prolon- 
gation likewise consists of insulating 
material and has at the front the small 
dial located under the large one. This 
condenser serves for adjusting a special 
wave band, i.e., from 13 to 15 meters, 
while the upper condenser is intended 
for seeking this band. All condensers 
are so mounted that on turning the dials 
to the right, that is, from zero to one 
hundred, the capacity becomes greater. 
The switch S, when turned to the right, 
switches in a larger coil, and the antenna 
switch from left to right 1, 2 and 4 turns. 
The operation is thereby simplified. Be- 
low C3 the baseboard is sawed out, so 
that the rotor can move freely. 

The space between C3 and the A.C. 
transformer is .8 to 1.2 inches. The 
centermost little dial belongs to con- 
denser C4, which is likewise fastened by 
means of an angle fastener to the strip 
carrying the other condensers; the 
dimensions are determined by the con- 
denser and its dial. This condenser 
serves for adjusting the plate circuit L3. 
L3 has in both wave ranges two turns 
less than L2, but C4 is again greater 
than C2; under certain circumstances C3 
must also be increased by connecting in 
parallel a small fixed condenser of about 
100 mmf. This is determined by the 
construction and the additional capacity 

Fig. 1A, at left, shows 
the rotary switch posi- 
tion when the wave band 
from ten to twenty 

meters is covered. 

Fig. 1B, at right, shows 
the switch position when 
the coils are tuned for 
twenty to forty meters. 
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caused by it. C4 can simply be a small 
500 mmf. mica or other fixed condenser, 
which is brought to the right amount by 
taking away one or two plates. The 
correct amount is reached when in all 
positions of Cl and C3 resonance can be 
obtained by means of C4. 

The finding of the right values can 
best be explained by an example: 

If Cl and C3 are set at zero, the 
switch being on the low range, which 
would be about 10 meters, then C4 must 
be turned out almost the entire distance 
to produce resonance. If it appears that 
it is still too great, namely, in that the 
noise becomes louder and louder toward 
the zero position, without one's reaching 
the stopping of the oscillations, then C4 
must be reduced by taking out a plate. 
If now, for example, resonance is already 

Fig. 3, shows one form of detector cir- 
cuit with fixed resistors; plus A.N. 
means "B" plus, the A.N. representing 

"anode " -German terminology. 

present, when C4 is about in the center, 
then to obtain the most favorable adjust- 
ment again more toward zero, one must 
connect the above mentioned block con- 
denser in parallel to condenser C3. 
Thereby the total capacity of the circuit 
becomes greater, and one can again turn 
C4 out more. 

If, therefore, the assembling of the 
condensers is ready to this extent, then 
the A.C. supply and filter are mounted 
and connected, after which the condens- 
ers and coils are fastened and the front 
plate is provided with the proper holes. 
If the coil bodies are hollow, then one 
screws on to the base -board a little block 
of wood for each, upon which the cyl- 
inders can be firmly mounted. Between 
the two coils, somewhat to the right, is 
the switch, which is likewise carried by 
a wooden support. It is so mounted that 
the mean height of the switch lies at the 
mean height of the coils. 

The right lower knob on the panel lay- 
out leads to the antenna switch; this is 

Fig. 4- Another preferred form of 
detector hook -up, with potentiometer 

at "Pot" and fixed resistor at R5b. 

a stage switch with three stages. The 
construction of the other individual parts 
is probably directly evident from the dia- 
gram. The low frequency transformer 
is shielded, but I believe that one can 
without disadvantage use unshielded 
transformers. The tube fasteners, with 
the exception of the rectifier tube, are 
placed on wooden blocks about 1.6 
inches high, to make possible a better 
laying of the wires. 

Now for connecting: The A.C. supply 
unit offers no difficulties, but it will be 
well to put a small safety device in each 
plate potential lead to the rectifier tube. 
I have also, for experimental purposes, 
built in four old small post chokes, but 
without obtaining a different result. In 
selecting the block condensers one must 
proceed cautiously, to avoid unpleasant 
surprises. 

When the A.C. supply section is com- 
pleted, the heater lead wires are laid for 
the receiver tubes (two wire lead cable). 
If the A.C. power transformer has no 
center tap, then connect a potentiometer 
of some 20 to 100 ohms to the two ends 
of the winding and connect the neutral 
wire to the center, to which are con- 
nected all the terminals marked with the 
"ground" insignia in the diagram. 

Likewise all non -current -conducting 
metal parts are connected to it, such as 
the condenser casing, iron cores, etc., and 
above all the fifth connection of the tube 
sockets. To save wire, one can use for 
this neutral wire, directly, the lead cover- 
ing of the cables; the lead coverings are 
soldered together by thick copper wire. 
Lead solders well, but it must first be 
scraped bright. The output of the filter 
ends in two pieces of .060 -inch (No. 14) 
copper wire, on to which, easily acces- 
sible from above, are screwed the plate 
resistances, from whose other ends the 
plate wires leave, likewise covered by 
lead. These resistances must be capable 
of very high loads. 

The connection of the coils to the 
switch is evident from Fig. 1. The con- 
tacts on the switch provided with no 
numbers (Fig. 1, lower right corner) 
remain free, while the taps of the coils 
marked S2, S3, etc., are connected with 
the switch contacts marked with the 
same numbers. The detector is best a 
screen grid tube, whose screen grid gets 
its potential most simply through a re- 
sistance from the plate, as may be seen 
from Fig. 1. On the contact strip at 
the back are fastened the switch and 
the terminals for the net and also two 
pairs of terminals for antenna and 
ground, as well as the terminals for the 
phone. 

When this is all done, test the receiver 
throughout for the sake of safety. If 
all is found correct, then one can begin 
the precise equalizing. First the tubes 
must oscillate; almost always that is 
made perceptible by a more or less loud 

(Continued on page 110) 
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Short Waves for the 
June, 1932 

roadeast Listener 

AShortWave Converter 
Kit at Last! 

Complete, kit wtth instructions and blue -print. 
THE Detrola short wave converter 

kit here illustrated fulfills the 
dream of many short wave fans, 
who have enough craftsmanship in 

their make -up to readily put together a 
simple three -tube converter such as this, 
if they are given explicit instructions and 
a blue -print, together with accurately 
made parts that will fit together in the 
position which they are to assume. This 
short wave converter can be used with 
any broadcast receiver, so as to permit 
the reception of short wave stations, in- 
cluding police calls, foreign and Ameri- 
can stations, etc. The photo shows the 
neat arrangement of the kit of parts, all 
of which are of excellent quality. One of 
these converter kits was assembled by 

the editors and tested 
with several broad- 
cast receivers with 
excellent results. The 
coils furnished with 
this kit are already 
wound and all that 
the constructor has 
to do is to mount the 
various condensers, 
coils, etc., in place on 
the metal sub -panel. 
Insulated wire for 
making the connec- 
tions between the 
various apparatus is 
furnished. A suita- 
ble cabinet to house 
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The Detrola Short Wave Converter kit 
comes complete with instruction book, 
blue -print, all necessary parts and 

three vacuum tubes. 

OSCILLATOR COIL I .D . 

Winding details for the oscillator coil 
used in the Detrola Short Wave Con- 
verter. The coils are furnished already 

wound. 

Left -Wiring diagram for the Detrola 
Short Wave Converter, which is sup- 

plied in "kit" form. 

the converter is available at slight extra 
cost. The converter is A.C. operated and 
the power transformer is furnished with 
the kit. 

A New "Crystal Detector" S -W Re- 
ceiver, by R. William Tanner. Set has 
two R.F. stages, two A.F. stages and 
separate regeneration tube. Complete 
diagrams, parts, specifications, descrip- 
tion, etc. 

How Far on What K -C? With 
graphic curves showing day and night 
ranges with different frequencies or 
wavelengths. 

Making and Using Four Inch Waves, 
by H. Rindfleisch and Dr. L. Rohde. 

In Our Next Issue 
No Fading with These Aerials, by 

Dr. Fritz Noack (Berlin). 
Automatic "CQ" Call for the Ama- 

teur," by W. Buchholz. 
An Apparatus for Demonstrating 

Short Wave Principles, by D. L. Barr. 
A Super- regenerative Receiver that Rolls 'Em In, by Ben F. Locke. 
A "Coat Pocket" Receiver for Short Wave and Broadcast Bands, by Hugo 

Gernsback and C. E. Denton. Full con- 
structional details. 

Building a Low - powered Portable 
"Phone" Transmitter, by John B. Bren- 
nan, Jr., W2DJU. Uses new 6 -volt 
"auto" tubes. 

A De Luxe Amateur Transmitting 
and Receiving Station in a City Apart- 
ment, by "Bob" Hertzberg. Illustrated 
with photos. A really remarkable sta- 
tion. Don't miss reading this article - 
you'll learn many things. 
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The AMATEUR'S Favorite 
CODE TRANSMITTER 

LARGE number of requests have 
been received by the editors for 
complete details of the most pop- 
ular code transmitting circuit used 

by Amateurs. This article is written for 
the benefit of these readers as well as 
for those new "Hams" who desire a 
simple, inexpensive layout. 

While a pair of '45's in push -pull will 

By R. W. TANNER 

These may be wound with either -" 
copper tubing or No. 6 bare copper wire 
(solid) , the difference being "less than 
nothing" when considering the low out- 
put from a pair of '10 tubes. A total of 
5 turns 21/2" diameter are needed for L1, 
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Complete wiring diagram of the C. W. code transmitter here described 
by Mr. Tanner. 

give excellent results, more power can 
be obtained with '10 tubes in a similar 
circuit and where was there ever an 
Amateur who did not crave greater out- 
put? Therefore this circuit uses '10 
tubes. 

The schematic circuit is shown in Fig. 
1 from the antenna on down to the power 
supply. First let us start with the an- 
tenna. Assuming the 40 meter band the 
total length of the "sky- wire" will be 
approximately 62 to 65 feet long, de- 
pending upon the exact frequency of 
transmission. The length of the feeders 
will depend directly upon the space 
available and the distance of the antenna 
from the transmitter coils. The feeder 
wires should be separated about 10 inches 
-with good, light- weighted wooden spread- 
ers which have been previously boiled in 
paraffine. 

Counterpoise and Antenna May Be Used 
A regular antenna counterpoise and 

antenna may be used with very good re- 
sults. In this case, the total length of 
the antenna and counterpoise, including 
lead -in, will be the same as the Hertz. 
The counterpoise need not be placed di- 
rectly under the antenna: neither does it 
have to run in the same direction. Both 
may be placed on the roof if desired. 

The coils are generally the next job. 

tapped in the exact center for connection 
to B positive. The ends should be ham- 
mered flat and drilled so as to fit over 
the bolts on General Radio Co., small 
stand -off insulators. The grid coil L2 is 

We have had many requests from 
hams" who desire some constructional 

data for building a C. W. code trans- 
mitter and herewith a very good type 
is described by Mr. R. William Tanner. 
Details for building the copper tubing 
inductances and other parts of the trans- 

mitter are given in this article. 

constructed exactly like the plate coil. 
The antenna coils L will depend upon the 
length of feeders but 5 turns will gen- 
erally be correct for each, also 21/2" in 
diameter. 

Winding the Coils 
Winding the coils is not a difficult job. 

Place a piece of 2 -inch iron pipe in a 
vise and wind the turns on this. After 
removing the finished coil from the pipe, 

the turns will spring out to a diameter 
of about 21/2". 

Two General Radio make stand -off in- 
sulators are required for both grid and 
plate coils and one for each of the an- 
tenna coils. If you have wing -nuts hav- 
ing the same thread as the G. R. insula- 
tor bolts, they may well be used permit- 
ting the removal of coils when experi- 
menting on other bands. 

The tuning condensers C, C1 and C2 
are regular .00035 mf. units as employed 
in broadcast receivers. Condensers hav- 
ing bakelite or hard -rubber end -plates 
should not be used; preference should be 
given to such types having the insula- 
tion at the sides. The results obtained 
with this simple little transmitter will 
depend to a large extent upon the quality 
of these condensers. The writer has, 
many times, seen transmitters which 
would generate little or no power, due 
to leakage in the tuning condensers, 
especially in the plate tank. 

Details of R.F. Choke 
All of the by -pass condensers C4 and 

C5 as well as the grid condenser C3 
should be of the high voltage type, rating 
at least 1000 volts. The by -pass C5, 
shunted across the key, is employed to 
reduce sparking at the key contacts. The 
radio frequency choke RFC may be a 
good short wave choke or it may consist 
of 300 turns of No. 36 enamel wire, 
wound on a wooden dowel 1 /2" in diam- 
eter. Do not dope this coil, otherwise 
some of the power may be lost due to 
leakage. 

The push -pull oscillator tubes are 
biased by means of a grid -leak R1 and 
condenser C3. The leak should have a 
value of approximately 10,000 ohms, al- 
though this may be reduced to 5,000 ohms 
with a slight increase in output. 

Power Supply 
The power supply is conventional in 

every respect, with the power trans- 
former having a center -tapped 1100 volt 
winding and in addition, two 7.5 volt 

(Continued on page 125) 

Plan lay -out of the transmitter. 
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Plug -in coils can just as well as not be 
mounted in a handy position such as 
between the tuning dials, as here 

shown. 

THE following method of mounting 
a coil on the panel of a short wave 
receiver was worked out after the 

writer had almost jerked his receiver off 
the table a number of times when remov- 
ing the plug -in -coil with which it was 
equipped. 

A new panel of aluminum was pro- 
cured along with several Pilot coil 
forms, the kind with the ring -hold, to 
facilitate handling. 

First cut a hole in the upper center of 
the panel, as shown in Fig. 1. This 
hole is one and seven -eighths inches in 
diameter. 

Next procure a piece of black bakelite 
or celeron tubing two inches in diameter 
and three inches long. This is for the 
sleeve which holds the coil socket assem- 
bly. When in position it also acts as a 
dust shield, thereby keeping dust from 
creeping into the set around the coil 
opening. 

A piece of three -sixteenths inch hard 
rubber or bakelite, two inches or so 
square is next procured, and, lastly, a 
five -prong Pilot tube socket. 

Fig. 2 shows the mechanical details of 
construction. 

(a) is the bakelite sleeve. 
(b) is the short wave coil form. 

SHORT WAVE CRAFT 

Panel Mounting 
s-w COIL 

Assembly 

June, 1932 

Detail of socket mounting ring. Fig. 2, left - Shows side view of 
S -W coil mounting assembly. Fig. 3- 
Shows a back view of the coil socket 

assembly. 

is the Pilot tube socket. 
is mounting bolt holding socket 
to rubber ring -two required. 
is the offset flange to strengthen 
the sleeve where the bolt passes 
through to hold ring in position. 
is the hard rubber or bakelite 
ring cut to fit inside the sleeve 
snugly. 
is one of the three metal brackets 
which hold the sleeve to the 
panel. 

3 shows a back -view of the assem- 

4 shows the socket mounting ring. 
is one of the threaded holes in 
the ring. They should be 4 -32 
thread or smaller. In drilling 
and tapping these holes clamp the 
rubber or bakelite, at these 
points, in a vise and then pro- 
ceed; this prevents splitting the 
material. 
is the hole to take the coil socket 
bolt. 
is the section cut out to fit the 
upper portion of the socket. 

This type of assembly is very handy 
and works nicely, eliminating the neces- 
sity of raising the lid of the cabinet to 
remove the coil. -W. G. Wheat. 

(g) 

Fig. 
bly. 

Fig. 
(h) 

(i) 

(i) 

DECIMETER WAVES 
Reception 

SO long as it is merely a question of demonstrating oscillations within 
the sphere of physical investiga- 

tions, one uses crystal detectors or thermo- elements, which are provided 
with dipole wires, in combination with a sensitive galvanometer. For communica- 
tion over greater distances, the sensi- tivity of the crystal detector does not 
suffice; one therefore uses for reception 
a tube, whose hook -up is the same as for 
the transmitter (Fig. 1) . In general it 
is advisable to add two or three stages 
of audio -frequency amplification, to in- 
crease the volume. The same purpose is 

Fig. 1- Tuning for resonance is done 
by sliding a "bridge" wire along the 

Lecher wire system. 

By DR. II. LUX 
(Berlin) 

also served by setting up a metal mirror 
behind the receiver system, taking in the radiation from as large a spatial angle 
as possible. In this case one puts simply 
the dipolar wires and tube in front of the mirror, while the rest of the appa- ratus is set up behind it. 

Wave Measurement 
For measuring the wavelength of deci- 

meter (4 -inch) waves, one generally uses the so- called Lecher wires; which were first described by the Vienna physicist 
Prof. Lecher. The Lecher wire system 
consists of two long parallel wires afew 
centimeters (1 cm. = 0.39 -inch) apart 
and represents an oscillatory circuit 
capable of resonance with divided capac- 
ity and inductance. If one couples the 
system capacitively or inductively to a 
transmitter, then "standing waves" form 
along the double wire, in case its length 
is equal to either half the wavelength, or 
to a multiple of that distance. Tuning 
for resonance is accomplished by sliding 
a wire loop, the so- called "bridge" along 
the Lecher wires. The occurrence of 
resonance, causing the formation of 

swells of potential or current, is detected 
by means of a crystal detector or a ther- 
mo- couple in connection with a galvano- 
meter. These are either fastened on the 
bridge and moved with it, or they are 
fixed in one place, as shown in Fig. 2. 
From the distance between two or more 
"crests" or "nodes" one gets the wave- 
length. 

The Use of Decimeter Waves 
The properties of decimeter waves, 

above all the limitation of reception to 
t h e pre- supposition of "geometrical 

(Continued on page 126) 

Fig. 2- Circuit showing audio fre- 
quency amplifier and loud speaker. 
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FREQUENCY CONTROL Without 
Crystals 

By C. H. W. NASON 

a 
OR 6A H 2,3,4 

FREQUENCY 
CONTROL 

LINE 

DIRECTION 

POSITION ADJUSTED 
FOR 

MAXIMUM \ 
RADIATION 

'911 und 
MON RFC. 

B+ 

2 

-4- .93 x. 

DIRECTIONAL 
ANTENNA 

R.F: TRANSMISSION 
LINE 

Diagram above shows how to lay out an amateur ten -meter installation 
with one of the new frequency control lines or circuits, which does away 

with the use of a quartz crystal. Fig. 5. 

THOUGH crystal control has L s 

marked advantages over the nor- 
mal oscillator and oscillator -am- 
plifier systems, so far as frequency 

stability is concerned,it has disadvantages 
quite as marked, under certain condi- 
tions. For an example of this we may 
note the fact that crystal control -to be 
applied to the very high frequencies, de- 
mands the use of a number of multiplier 
stages by which the frequency may be 
doubled - or less satisfactorily - tripled 
through successive radio frequency am- 
plifier stages. The crystal is then oper- 
ated at a relatively low frequency, com- 
pared with that at the antenna. Another 
case in point is the fact that the crystal 
control stage -or controlling oscillator- 

fl new system of frequency control or 

stabilizing is here described by Mr. 
Nason, which does away with the use 

of quartz crystals and the use of multi- 

plier stages. Complete data is given for 

building one of these new "crystal- less" 

frequency stabilizing circuits for an 

amateur ten -meter transmitter. 

must be of relatively low power- requir- 
ing the use of several successive stages 
of amplification, in order that a high 
power output may be obtained. 

Some years ago the writer carne into 
possession of confidential information 
which, when applied to a commercial 
short wave transmitter, gave rather 
startling results. The fact that this data 
has at last been published by the pro- 
prietors of the patents involved, releases 
the information for amateur consumption 
and it is with considerable elation that 
the writer passes on such of the knowl- 
edge as is in his possession. 

Frequency Control by Transmission Lines 
The crystal represents an equivalent 

electric circuit of low power factor 
(ratio of resistance to reactance) and of 
fixed character. The new method results 
from the attempt of the RCA- Communi- 
cations engineers to develop an econom- 
ical type of frequency control, of equal 
stability and accuracy. 

As an example of the results obtained, 
we might note the fact that a 40 K.W. 
transmitter at Rocky Point (WIK) for- 
merly employed a total of eight radio 
frequency amplifier circuits. The new 
transmitter, employing a transmission 
line of a length equal to 10.25 wave- 
lengths in length, operates with equal 
frequency stability, with the two 20 K.W. 
output tubes alone! 

Stability Better Than With Crystals 
In Fig. la, there is shown a crystal 

control circuit of common type, while in 
Fig. lb, there appears the equivalent ar- 
rangement employing a transmission line 
feeding back from plate to grid. When 
using the system on a 40 meter set, with 
a transmission line 20 meters in length, 
it was found that the frequency stability 
was better than with crystal control! It 
is best, however, that the line be several 
wavelengths long, as the frequency sta- 
bility increases materially with the num- 
ber of integral wavelengths of transmis- 
sion line. 

(Continued on page 124) 

Fig. 1 -A shows above the usual crys- 
tal control circuit used for main- 
taining constant frequency; Fig. 1 -B 
shows the equivalent arrangement 
employing a "transmission line" 
feeding back from plate to grid. 
Fig. 2 shows the "WIK" transmitter, 
revamped for frequency control by 
the new method. Fig. 3 shows a 
push -pull oscillator arranged with 
the new "transmission line" frequency 
stabilizer. Fig. 4 shows how variom- 

eter is used to match the impedance. 
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THE modern Service Man is more 
or less alive to the fact that sooner 
or later (if not already!) he is to 
be called upon to repair, and to 

make himself generally useful with, 
short -wave sets of all descriptions. There 
are many important points of difference 
between ordinary broadcast, receiving 
and short -wave sets. It behooves the 
wide -awake Service Man to begin now to 
study the peculiarities of short waves, so 
that he will not be caught napping. This 
article considers some useful short -wave 
equipment that will furnish a wealth of 
practical information about short -wave 
apparatus. Most of the discussions in 
the past have been rather involved, for 
those who wish to break into a new game. 

The best way to break into the short- 
wave game is to build a simple two -tube 
short -wave set, which operates from 
headphones. The circuit is shown in Fig. 
1. The coils are wound on UY tube bases 
which plug into corresponding UY tube 
sockets. The size of wire to wind the 
coils is not especially important except 
that, if too heavy wire is used, the pri- 

FiG.2 

o 

t F+ 
F- 

Ce_ 

mary, secondary and tickler coils will not 
fit on the tube bases. The size of coils 
to use will depend to some extent on your 
individual layout; however, to cover the 
15- to 100 -meter range with a .00015 -mf. 
tuning condenser, the secondary and 
tickler coils are respectively 4 and 5, 8 and 
5 and 18 and 5 turns. Space the 8- and 5- 
turn windings about 1/s -inch. Wind the 
other two right next to each other. The 
primary coil may be separate and vari- 
able, if desired; or wind on each plug -in 
coil 7 turns, spacing it 1 /s -in. from the 
secondary coil. The order of the coils on 
the form is as usual -primary, secondary, 
tickler. It doesn't particularly matter 
whether the primary is at the lower end 
of the tube -base or at the upper end. 

Fig. 1 shows a good short -wave hook- 
up that works well with the new 2 -volt 
tubes. Unless you have a storage battery 
handy for use with the short -wave set, 
better use the new 2 -volt tubes and light 
them with two dry cells connected in 
series. A 10 -ohm rheostat will serve for 
this set, if the filaments are wired in 
parallel. The audio amplifier is of the 
usual type. 

Short -wave Wavemeter 
With a short -wave set in operation, a wavemeter can then be constructed. A 

good .00035 -mf. condenser, mounted in an 
aluminum cabinet, about 6 x 6 x 3 inches 
deep, a UX socket, and two tube bases 
furnishes the parts for the wavemeter. 

SHORT WAVE ('RAFT 

SHORT WAVE 
Equipment 

for 
Service 
MEN 

By CLYDE RANDON 

This type of wavemeter (absorption) 
works especially well with a regenerative 
short -wave receiver like the one already 
described and gives sufficient accuracy 
for all ordinary work. Wire up the 
socket and condenser in series. Tube - 
base coils can be used for the wavemeter 
if desired, although other coils can be 
used to plug in. 

Left: Short w a v e 
"test oscillator" 
which will be found 
very useful for the 

service man. 
Short wave receiver 
using the new 2 -volt 
tubes. An R.F. choke 
(about50 to 80M.H.) 
should be connected 
in series with the 
lead joining the tick- 
ler and A.F. trans- 
f or m e r primary 

winding. 

If tube -base coils are to be used, use 
6 turns of No. 20 D.C.C. wire for the 
15- to 50 -meter coil, and 16 turns of No. 
22 wire for the 40- to 120 -meter coil. If 
desired, another coil may be used to 
cover the remaining frequencies between 
100 and 200 meters; although the short 
waves between 15 and 100 meters are 
probably most interesting to you. 

To calibrate the wavemeter, tune in 
on the short -wave receiver a station 
whose wavelength is known; then tune 
the wavemeter to the receiver, listening 
for a stoppage of oscillations in the re- 
ceiver as the wavemeter, with the proper 
coil inserted in the socket, tunes past the 
wavelength to which the receiver is 
tuned. Reducing the coupling between 
the wavemeter and the receiver's second- 
ary coil will result in greater accuracy 
and closer setting. After several points 
have been found in the condenser scale 
for each coil, one can plot a calibration 
curve for each coil. The readings of the 
wavemeter will remain constant if the 
wavemeter is carefully handled; this can- 
not be said of the usual short -wave re- 
ceiver, because different circuit condi- 
tions influence its dial settings. 

Short -wave Test Oscillator 
If you are to carry out any short -wave 

testing at all, you will need a laboratory 
oscillator as described below. 

The circuit of a complete short -wave 
test oscillator is shown in Fig. 2. The 

3 MEGS 
, TWO VOLT 

TUBE 

size (3 in. diameter) and 
between windings) have 
specifications: 

Turns Wire Size 

June, 1932 

spaced 1 inch 
the following 

Range 
(Meters) 

2 16 11 -30 
5 16 25 -66 

13 16 53 -150 
33 22 135 -375 
74 (bank-wound) 22 315 -800 

coils L1 and L2 (both made the same 
C3 should be comparatively large, 

about .01 -mf. Cl and C2 are .00035 -mf. 
condensers operated on the same shaft 
(for which the coil specifications given 
above are correct) ; R is 10,000 ohms. 
The grid meter shown has a 11/2- milli- 
ampere scale and is provided with shunts 
so that, if desired, larger tubes can be 
used in the oscillator. A gridmeter driver 
like this is about the most sensitive one 
can build. For the larger power tubes 
(for example the type '10) a low -re- 
s'istance filament resistor should be 
used; while, for small tubes like the new 
2 -volt types, a larger filament resistor is 

HIGH RATIO 
IF POSSIBLE 

.00025MF. 

-A -I- 
(TWO DRY CELLS +45V. 

FOR NEW TWO VOLT TUBES) 

essential. To arrange the circuit so that 
any of the usual tube types can be used, 
two resistors are connected in series as 
shown in Fig. 2. A small switch across 
the resistors shorts either one or the 
other out of the circuit; so that, for a 
given battery voltage, each resistor can 
be calibrated separately. Alternating 
current can be used on the filament, and 
a "B "- eliminator can be used for the 
plate supply. Batteries can be used for 
either plate or filament supply, if handy. 

Used Parts Will Do! 
For the apparatus described above, it 

is unnecessary to invest in many new 
parts. Often a radio set taken in in 
trade will yield more than it is actually 
worth in cash, if you need the parts. For 
example, UV sockets are useful if '01 -A 
tubes are used. The new 2-volt tubes 
require a UX socket, or else a UV socket 
with an adapter. A 10- or 20 -ohm rheo- 
stat shouldn't be difficult to extricate 
from some set. For the tuning conden- 
ser, cut a .00035 -mf. size (ordinarily 
used for broadcast reception) down to 7 
plates. For the regeneration control, an- 
other .00035 -mf. unit can be cut down to 
about 13 plates. Although an ordinary 
"broadcast" grid condenser with a 2 -meg. 
leak will work, somewhat better results 
can be obtained with a .00015 -mf. size. 
The rest of the parts (such as audio 
transformers and head -phones) will or- 
dinarily be found in the shop, or easily 
picked up. 
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A NEW TRANSMITTER 
Hook-up for 

Ultra Short Waves 
TFIE well -known transmitting hook- 
ups for ultra -short waves fre- 
quently use the arrangement re- 

produced in Fig. 1 (accidentally discov- 
ered a number of years ago by Bark - 
hausen and Kurz) in which the grid of 

Barkhausen and Kurz hook -up for pro- 
ducing short waves. Note plate is 

negative and the grid positive. 

the tube is charged with a relatively high 
positive voltage, and the anode (plate) 
on the contrary, with a rather low nega- 
tive voltage as regards the cathode. In 
this:hook-up suitable tubes (not all tubes 
can be tilts made to oscillate) produce 
oscillations, which are generated by elec- 
tron processes within the tubes and not, 
as usual, by self- induction and capacity 
in external circuits. Barkhausen ex- 
plained this phenomenon by the assump- 
tion that the electrons oscillate about the 
grid, and thus produce the ultra -short 
waves. 

Meanwhile numerous investigations 
have been made with this interesting 
hookup; partly in order to explain the 
processes which give rise to the oscilla- 
tions and partly in order to attain shorter 
and shorter waves. Thereby the wave- 
length of 12 cm. (4.8 inches) has gradu- 
ally been reached. 

Some of the peculiarities met with in 
constructing ultra short wave trans- 
mitters are here brought out; also how 
to connect a vacuum tube to . produce 

waves a few inches long. 

Naturally, the experiments in question 
have been extended to embrace the prob- 
lem of whether such short waves, which 
indeed perceptibly approach the range 
of heat rays, can be used for transmit- 
ting messages. In this connection we 
recall the experiments presented at the 
Berlin ultra- short -wave meeting, by Dr. 
K. Kohl. But hitherto it has been im- 
possible to cover any considerable dis- 
tance with such short waves. 

It is therefore highly interesting that 
now a French physicist, Pierrett by 
name, publishes a slight change in the 
Barkhausen and Kurz hook -up, which, 
he states, has enabled him to bridge a 
distance of 5 -6 miles with waves only 17 

cm. (6.8 inches) long. As Fig. 2 shows, 
Pierrett puts on the lead to the grid, 
and also on that to the anode (plate) 
of the tube, adjustable copper discs, 

A 

COPPER 
DISCS 

FIG.2 

This diagram shows how movable 
copper discs are placed on the grid and 
plate wires to vary the wavelengths. 

some 5 to 10 cm. (2 to 4 inches in dia- 
meter. Otherwise, the hook -up of Bark - 
hausen and Kurz remains unchanged. 

The use of these copper discs makes it 
possible for Pierrett to limit the oscilla- 
tions to the space between the two discs 

rl ---r° 

250L 

COPPER. 
DISC 

FIG.3 

Still another hook -up for producing 
ultra short waves and employing a 
choke "D," with a single movable cop- 
per disc on the grid wire for tuning. 
This circuit yields waves as short as 

4.8 inches. 

and thereby shorten the wavelength. 
With the hook -up of Fig. 2, he attained 
waves of 30 cm. (12 inches) length. Still 
shorter waves were attained by the hook- 
up shown in Fig. 3, in which a high -fre- 
quency choke "D" is placed in the plate 
supply lead and there is a movable disc 
only on the conductor leading to the grid. 
With this hook -up, Pierrett got waves as 
short as 12 cm. (4.8 inches). 

A special advantage of such short 
waves lies in the fact that they can be 
directed, with relative ease, by para- 
bolic mirrors. Pierrett also used this 
possibility in the above mentioned ex- 
periments for transmitting messages to a 
distance of 9 km. (5.6 miles). Hanns 
Gün t h e r, in Ra f a- 1931 -H.3. 

Coil Turn Counter 

The finished coil "turn counter" which 
saved the author a lot of time and 

worry in winding up radio coils. 

THIS counter needs little explanation 
as to constructional details, for the 

drawing shows everything. The wooden 
block should be made of some hard wood, 
preferably walnut. The shaft is made 
from a nail. Of course, the numbered 

dials are taken from an old speedo- 
meter, as are the little gear wheels used 
on the side of the counter. The nail head 
is trued up with a file to make the end 
wheel work freely. The bent wire, fast- 
ened to the end wheel, allows a wide 
variety of connections to be made to any 
revolving piece. The counter will work 
in either direction. -Contributed by 
Lloyd Moore. 

At right we see construction details 
for building the coil "turn counter" 
illustrated by the photo at the left. 

IN NEXT ISSUE: 
7 -Tube Portable Transmitter, using 
6 -Volt Auto Tubes - By John B. 

Brennan, Jr. 

SHAFT MADE / OF NAIL 

1#10117 
TAKENIFROM 

THE TOP 

HOLE FOR SCREW HOLOSN\ .HOLE FOR. 
MOUNTING NAIL MOUNTING 

LARGE COUNTER 

HEAD OF NAIL 
TRUED UP 

WITH FILE 

BLOCK 

/ 
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St--- SLOT IN BOBBIN 
FOR COUPLING 
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FOR. 
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Fig. 1- Hoerner's ultra -short wave 
phone transmitter circuit. H.B. - 
heater battery; A.B. -plate or anode 
battery; aerial is 1/2 wave length; 
micro -phone M (not shown) connects 
in series with battery and transformer 

primary winding. 

WE have frequently called atten- 
tion to the fact that the ultra- 
short waves afford the amateur 
extraordinary opportunities of 

interest: they form an object of experi- 
ment of the very first rank, which indeed 
give a fresh new spur to the entire ama- 
teur radio movement. Of special im- 
portance in this respect is the great sim- 
plicity of the transmitting and receiving 
apparatus, which can be made at very 
slight cost. Suitable instructions have 
already been given at different times in 
SHORT WAVE CRAFT for sets suitable for 
the reception of the experimental ultra - 
short waves of from 1 to 10 meters 
length, which are helping to pave the 
way for the future ultra -short wave 
radio field. The sets which we shall 
describe this time are intended for such 
amateurs as wish to enter the new field 
by way of their own experiments -a 
field which indeed still contains plenty 
of puzzles for us, because investigation 
has just begun. 

Transmitter and Receiver Desirable 
Naturally, for such studies, there must 

be not only a receiver but also a trans- 
mitter. It is imperative for the reason 
that, apart from the few experimental 
transmitting stations in operation, ultra - 
short waves are not as yet widely avail- 
able for reception purposes. Accordingly, 
our work should begin by building the 
U.S.W. transmitter. In practice one 
soon learns that such transmitting ex- 
periments give entirely new ideas in com- 
parison with purely "receiving" experi- 
ments. At the same time they are com- 
paratively easy to execute, because one 
can follow the propagation of sufficiently 
short waves and their behavior in space 
conveniently within one's four walls. 
This is in practice of special importance, 
but it must not lead to the view that a transmitting system limited in range to one's home, needs no authorization 
(license) from the U. S. Dept. of Com- merce. All experiments with radio trans- mitters require official authorization. 

The following instructions are based 
on data published about four years ago 
by S. Hoerner (of Munich). The editors 
of Rafa came upon them when going 
through older periodicals and reports 
on ultra -short waves. Since the testing 
of the Hoerner reports led us to most 
excellent results, we should not like to 
miss acquainting our readers with them, 
particularly the beginners in this field, 

EXPERIMENTING 
Waves but 2 to 3 meters in length are produced by the apparatus 
here described. A receiver circuit is given and also methods for 
checking up "resonance point" and "wave length ". Dimensions 
for building the apparatus are given in the text and drawings 

for whom the simple apparatus indicated 
by Hoerner seem especially suited. 

Experiments are best begun by con- 
structing a makeshift transmitter, the 
appearance of which is illustrated. It 
is made in a quarter of an hour out of 
two ordinary receiver tubes, four binding 
posts, a strip of insulating material, a 

Fig. 2- Hoerner's "crystal detector" 
receiver hook -up; phone shunts con- 
denser; arrow -head indicates crystal 

detector. 

base -board, and a few inches of wire. 
It takes five minutes more to build a 
proper receiver, which is made accord- 
ing to the hook -up of Fig. 2, of a crystal 
detector, a head phone, a fixed condenser, 
and a loop of wire. 

The hook -up of the transmitter oper- 
ating on a wavelength of 2 to 3 meters 
appears in Fig. 1. The initiated S -W 
enthusiast will see that this is a question 
of the familiar Mesny push -pull hook -up. 
The seemingly missing capacity of the 
oscillation circuit is formed by the ca- 
pacity of the tubes. The frequency of 
the circuit can therefore only be changed 
by changing the wire loop; therefore the 
tuning is done in this way. Naturally it 
is a rather crude method, which however 
suffices for crystal reception, for the 
value of the self- induction is here not 
critical, though it must not be neglected. 
The start of the oscillations can be de- 
termined in various ways. If one con- 
nects a phone in the plate wire, then 
one recognizes the "setting in" of the 
oscillations exactly as in the ordinary 
regeneration audion, by the crackling 
and roaring occurring at this moment. 
If one replaces the head phone by a mil-. 
liammeter (range 20 -50 milliamps.), the 
sudden dropping of the plate current 
indicates the commencement of the oscil- 
lations. If one uses the house current 

as a source of current for the plate cir- 
cuit, in which case the oscillations are 
modulated by the 60 cycle sounds, or if 
one uses a "buzzer" for this, then one 
hears the oscillation sound very softly 
when the receiver is brought within 8 
inches of the transmitter. If the detec- 
tor is sensitive enough, then one can 
receive in this way, without any antenna, 
up to 5 meters (about 16 ft.) . The finest 
experiments can be performed simply 
with the modulation of the 60 cycle 
(house current) sounds. 

The construction of the little trans- 
mitter appears clearly from the illustra- 
tions. As one sees, the two tubes and 
their wire loops are supported perfectly 
freely by the circuit wires fastened to 
the terminal board. Naturally the wires 
must be stout enough for that. The cir- 
cuit wires are simply wound around the 
prongs of the tubes, but the turns must 
be put on well, to avoid shifting con- 
tacts; whoever wants to proceed with 
certainty in this respect, does better to 
use a drop of solder. Thereby we, at 
the same time, achieve a reduction of 
the effective capacities. The inner wire 
loop, representing the grid circuit, is 
insulated against the plate circuit (see 
Fig. 1) by a simple rubber tube. For 
experiments without a coupled antenna, 
the coupling of the two circuits can be 
very loose, without the oscillations 
breaking off. The length of the battery 
wires plays no part, since the hook -up, 
in consequence of its symmetrical con- 
struction, prevents high frequency cur- 
rents from getting into the circuit wires. 
Consequently also the high frequency 

Fig. 3 -The "antenna" column with the antenna holder shown below. 
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With ULTRA 
SHORT LVA L'ES 

By HANNS GÜNTHER (Germany) 

choking system generally advocated by 
means of "chokes" placed in the lead 
wires just ahead of the tubes is here 
superfluous. (Such chokes usually have 
about 10 turns of wire.) 

If one wishes to replace the makeshift 
design shown by a more durable arrange- 
ment for longer experimenting, then it 
is well to take as a model, Fig. 7, which 
in principle exactly corresponds to Fig. 
2. As a supplement there serve the 
Figs. 3 to 6, which contain all the data 
for the individual parts to be made by 
oneself. This transmitter is also built, 
as we see, without heater resistance, 
rotary condenser, tube sockets, or the 
like. The two tube loops are supported 
by a bakelite pillar, which at the same 
time holds the antenna. The connecting 
of the circuit wires with the tube prongs 
is done by winding and soldering. The 
antenna consists of 3 brass tubes (.24 
inch thick) stuck together (of the kind 
used for window curtains). Since one 
can push the tubes into one another, the 
antenna length is most conveniently 
changeable. The middle tube is fastened 
with acetone in the hole bored through 
a piece of. bakelite, which on its part is 
supported by two bakelite strips glued 
together to form the pillar. The an- 
tenna runs in a niche in the column 
(see Fig. 3) . The piece of bakelite serv- 
ing as an antenna holder is pushed over 
the column and is clamped fast at the 
right height by a set -screw. This ar- 
rangement allows adjusting the distance 
between the antenna and the wire loop 
at any distance desired between % and 
4 inches, and changing the degree of 
coupling accordingly. 

The base of the column is soldered 
together out of sheet brass; details ap- 

Fig. 6 -How base -board is laid out and 
drilled. 

pear in Fig. 4. The two wire loops go 
through holes drilled in the column, 
while the heater and grid conduction 
wires lie in notches sawed in. To pro- 
tect the wire loops from displacements, 
they are glued fast in their holes with 
acetone, or other cement. The leads to 
the wire loops run the shortest way; to 
avoid shifting contacts, they are soldered. 
The terminal board (Fig. 5) rests on 
the hard rubber parts of two screw 
bases, through the holes in which two 
wood screws go down into the base 
board. (Fig. 6.) 

Coupling Crystal Receiver to Aerial 
If one likewise wishes to couple the 

initially mentioned crystal receiver to an 
antenna, it is well to use the arrange- 

rdi l 
1r 

SIOE VIEW FRONT VIEW 

9" 

s 

Fig. 7- Design for a permanent "crys- 
tal detector" U. S. W. receiver, a coun- 
terpart to ,the U. S. W. transmitter 

described. 

ment shown in Fig. 7, likewise indicated 
by Hoerner, which forms an exact coun- 
terpart to the transmitter just described. 
Accordingly for the antenna there holds 
what was said about the antenna made 
for the transmitting set, only in this 
case the antenna is made fast, so that 
the coupling is invariable. The length 
is exactly equal to that of the transmit- 
ting antenna, which for its part is deter- 
mined by the wave length. 

As stated, the transmitter furnishes, 
according to the dimensions of the oscil- 
lation current, wave lengths of 2 -3 me- 
ters. For the two meter wavelength, 
the diameter of the oscillation circuit 
loop must be about 8 cm. (3.2 inches, 
while a diameter of about 12 cm. (4.8 
inches), gives a wave length of about 
3 meters; the length of the antenna is 
always half the wave length. The an- 
tenna can be very exactly tuned to the 
oscillation circuit; resonance is recog- 
nized by a marked drop in the plate cur- 
rent or by a total stopping of the oscil- 
lations, when the antenna absorbs too 
much energy, in the case of very close 
coupling. The antenna length may be 
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Fig. 4 -Base fitting of "antenna" 
column. 

Fig. 5- Details of the terminal post 
panel. 

determined to within 2 cm. (.8 inches) 
of exactness. According to this method 
measurements showed that the wave 
length of the transmitter shown, with 
an 8 -cm. (3.2 inch) loop, was almost 
exactly 1.92 meters. 

Determining the wave length by the 
Lecher wire process is not easily possible 
here, because the transmitter energy is 
too slight. But for this purpose the fol- 
lowing method, indicated by Hoerner, is 
excellent: 

A wire about 10 meters (32.8 ft.) long is 
so stretched horizontally that one end runs 
by the transmitter circuit about 2 cm. (.8 
inch) away. After one has been con- 
vinced that oscillations are present, one 
passes the loop of the make -shift crystal 
receiver shown in Fig. 2 along the wire 
at a very slight distance away. A uni- 
form decrease and increase in sound in- 
tensity received shows the wave nodes 
and loops of the stationary waves oscil- 
lating in the wire. The distance between 
two loops or two nodes, when doubled, 
give . the wave length. As already men- 
tioned, the coupling of the oscillation 
circuit in the case of operation without 
an antenna may be very loose, without 
the oscillations stopping. But with a 
coupled antenna the coupling of the os- 
cillation circuit must be very tight; in 
this case the coupling at the same time 
has a capacitive effect. Hoerner found 
purely capacitive coupling by small metal 
disks very hard to attain. We have not 
tested out this method. With tight 
coupling of the oscillation circuit, the 
antenna can be brought as close as 2 cm. 
(.8 inch) without the stopping of the 
oscillations. 

If one goes around in the "transmit- 
ting room" with the receiver in one's 
hand, one can observe the most remark- 
able refractions of the radiated waves. 
They are reflected by a piano, so that 
standing (i.e., stationary) waves are 
formed. In the neighborhood of electric 
wires the sound intensity increases. 

It is very easy to start telephonic ex- 
periments with the transmitter described. 
The hook -up in Fig. 1 termed "telephonic 
addition" shows that it needs only a 
transformer, a microphone connected at 
M, and a two -volt battery. The second- 
ary winding of the transformer is to be 

(Continued on page 110) 
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"BUDDY" Earphone Set 
Works on 110 Volts A.C. or D.G. 

By H. G. CISI \, M.E. 
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SCHEMATIC DIAGRAM OF A C -D C 'BUDDY. EARPHONE SHORT- WAVE SET 

Above we see the simple schematic diagram for the 110 -volt A.C. or D.C. 
"Buddy" earphone short -wave receiver designed by Mr. H. G. Cisin. The 
filaments of the three tubes are connected in series with a suitable resistor 

to cut down the voltage to the proper value. 

INTEREST in short -wave reception 
continues to increase with such 
rapidity that soon there will be as 
many short -wave fans as broadcast 

listeners. Short waves are deservedly 
popular, since they offer many fascinating 
features. Those who are interested in 
real distance reception find the short- 
wave receiver a never -ending source of 
pleasure. Police calls often bring in im- 
portant news regarding cases of national 
interest. Such calls can be heard from 
all over the country on the short waves. 
Then there are the ship -to -shore and 
transatlantic conversations, airplane 
communications, amateur and experimen- 
tal messages, code calls and many other 
special short -wave programs of extreme 
interest. The above is merely a very 
sketchy outline of the new thrills await- 
ing the short -wave listener. One must 
actually listen in to appreciate the in- 
teresting entertainment available on the 
short waves. 

The A.C. -D.C. "Buddy" Short -Wave 
set has been designed especially for the 
novice. This receiver is very easy to 
assemble and it is compact and inexpen- 
sive. It needs no batteries and will 
bring in short -wave stations over a 
range of from 20 meters to 200 meters. 
It has remarkable distance -getting possi- 
bilities and after a little practice in tun- 
ing, it should establish some surprising 
records. 

The circuit employed is a very simple 
one consisting of a regenerative detector 
and a single resistance -coupled audio 
stage. A 136 -A screen grid Arcturus 
tube is used in the detector stage and a 
137 -A tube is employed in the audio 

stage. Another 137 -A tube (25) serves 
as a rectifier. 

200 to 10 Meter Range 
Four specially -wound short -wave coils 

are used. These cover the following 
bands: 200 to 80 meters; 80 to 40 me- 
ters; 40 to 20 meters and 20 to 10 me- 

June, 1932 

This compact short wave receiver 
employs one detector and one am- 
plifier tube and also a rectifier 
tube; the coil winding data is 
given as well as the values of all 
resistors, condensers, etc., so that 
anyone may easily build this re- 
ceiver. It can be plugged into any 
110 -volt .1.C. or D.C. lamp socket. 

ters. Each coil has two windings, an antenna coil and a feed -back coil. By 
means of the Bud double -pole selector 
switch (30), it is possible to change over 
rapidly from one coil to another, thus 
covering the entire band from 10 to 200 
meters without having to bother with 
plug -in coils. 

The Cardwell "Balancet" condenser 
(13) provides a convenient means of re- generation control. The use of earphones, 
instead of a loud speaker, not only sim- 
plifies the circuit, but also allows the set 
to be used at any hour of the night 
without disturbing others. The distance 
fan will appreciate the importance of 
this feature. 

The Arcturus tubes specified are of the 
latest cathode heater type, designed 
especially for interchangeable A.C. -D.C. 
operation. The filaments of all three 
tubes are in series and correct operating 
voltage is obtained by means of the Elec- 
trad Truvolt resistor (26), which cuts 
the line voltage down to the correct value. 
This is equally effective on alternating 
and on direct current. When the set is 
used on alternating current, rectified 
plate and grid voltages are obtained by 
means of tube (25). Adequate filtering 
is obtained by means of the Trutest 
choke (23), by- passed on either side by 
the two Aerovox electrolytic condensers. 

The mica condensers (3) and (4), 
serve to isolate the circuit from the line, 
thus preventing short circuits. The 
Clarostat Automatic Line Voltage Regu- 

(Continued on page 123) 
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Data for winding the various short -wave band coils are given in the drawing 
above; also top and bottom views of the earphone short -wave receiver. 
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TWO SETS ON ONE AERIAL 
BROADCAST receiver and a 
short -wave receiver can be op- 
erated simultaneously on the 
same aerial, without interfer- 

ence. The lead -in wire is connected di- 
rectly to the aerial post on the broadcast 
set; but is bridged to the short -wave 
outfit through a small condenser, of any 
capacity between .0001- and .00001 -mf. 

,,,1 

TO 

SHORT WAVE 
RECEIVER 

INSULATED WIRE 
WRAPPED AROUND 

LEAD -IN 

LEAD -IN 
WIRE FIG.1 

TO BROADCAST/ 
RECEIVER 

How to make a capacity coupling for 
a second receiver. 

In the absence of a condenser, the wire 
from the short -wave receiver may simply 
be wrapped around the lead -in, for a 
distance of about ten inches. See Fig. 1. 

If the aerial is connected directly to 
both sets, the volume of the broadcast 
receiver suffers noticeably, although the 
short -wave signals do not seem to be 
affected very much. This is probably due 
to the relative impedances of the pri- 
mary windings of the antenna tuning 
transformers. The broadcast coil, hav- 
ing appreciable inductance, acts as a 
good R.F. choke, as far as the S.W. sig- 
nals are concerned, and shunts them off 
to the S.W. receiver. The S.W. primary, 
on the other hand, consists of only a few 
turns of wire, has practically no imped- 
ance to signals of broadcast frequency, 
and therefore short -circuits them nicely 
to ground. 

LOG BOOK FORM 
4, u EEP a log book." This advice is 

11 given to every owner of a short- 
wave receiver. But what form is the log 
to take? 

Probably the cheapest, simplest and 
best log book is an ordinary stiff -covered 
school notebook, measuring about '7 by 9 

inches, with the pages ruled horizontally. 
A good book of this type can be bought 
for ten cents in any stationery store. 

Divide the book into as many sections 
as you have ranges on your set, and cut 
away the edges : of the pages for a dis- 
tance of about one -quarter inch to form 
a convenient thumb index. Mark the 
tops of the pages with the respective 
identifying colors of your plug -in coils, 
and also indicate the wavelength or fre- 
quency range. Then simply rule off five 
vertical sections as shown in Fig. 2. 
Date, station call, dial setting, and time 
are all you will want to record, along 
with a few remarks about the program, 

J 
RED COILS 23-41 METERS 

DATE STAT I O N DIAL REMARKS 

SHORT WAVE CRAFT 

FIG.2 

Suggested style for your "Log" book 
pages. 

SS Monthly 
for 
ESQ 

SHORT 
WAV H: 

KINK 

Iñ 1 

Beginning with the nest issue of 
SHORT WAVE CRAFT, the editors 
will award n five dollar prize each 
month for the best short wave kink 
submitted by our readers. Look over 
these "kinks" which were prepared 
by "Bob" Hertzberg:. and they will 
give you some idea of what the ed- 
itors are looking' for. Send a type- 
written or ink description, with 
sketch, of your favorite short wave 
kink to the -"Kink" Editor, SHORT 
WAVE CRAFT. 

such as names of selections, etc. Skip a 
space between records to indicate the list- 
ening done on different days. Write in 
ink; pencil smudges too easily. 

The back of the log book is the logical 
place to keep newspaper and magazine 
clippings. Paste a piece of stiff paper 
across the lower half of the back cover, 
to form a "pocket" for this material. 

USEFUL TIME CHART 
ONE of the most useful gadgets the 

k. short -wave fan can have on his 
operating table is the Standard Time 
Conversion Chart sold by the U. S. Gov- 
ernment. This is printed on heavy card- 
board, 8 by 101 /2 inches, and costs only 
ten cents (coin or money order; no 
stamps). It takes all the trouble out of 
time conversion, because it is "direct - 
reading" and "foolproof ". 

Write to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Ask for Miscellaneous Pub- 
lication No. 84. 

THOSE HARMONICS AGAIN 
MANY listeners who report the recep- 

tion of short -wave signals from 
certain American stations are informed, 
much to their surprise, that these sta- 
tions are not transmitting on the short 
waves at all! What they have picked up 
are "harmonics" of the regular broadcast 
waves. 

Harmonics are secondary oscillations 
or vibrations that appear in any oscil- 
lating system. The. harmonics you may 
hear on a S.W. receiver are of higher 
frequency (lower wavelength than the 
fundamental). Some types of radio trans- 
mitting circuits are more virulent pro- 
ducers of harmonics than others; even 
in the best systems, harmonics may be 
created as a result of the antenna's own 
radiation. Fortunately, most of the har- 
monics that appear in the short -wave 
bands are pretty weak, the strongest be- 
ing heard between about 100 and 150 
meters. 
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ELIMINATING CONDENSER NOISE 
IN some sets, the use of an insulated 

coupling between the variable tuning 
condenser and its dial will eliminate the 
"grinding" noise heard when the dial is 
turned. See Fig. 3. This coupling breaks 
up the small loop circuit consisting of the 
condenser shaft, the vertical side of the 
condenser, the section of the sub -panel 
from the condenser to the front panel, 

INSULATED 
COUPLING 

jì 

Condenser noises can frequently be 
eliminated by using an insulating 
coupling between the condenser and 

dial. 

the piece of the front panel up to the 
condenser shaft, and the metal mechan- 
ism of the dial. Faulty contacts in the 
dial change the resistance of this loop 
and, in a very sensitive receiver, the 
change is enough to affect the tuned cir- 
cuits. The insulated coupling is not a 
sure cure, but certainly does help in 
many cases. 

INCREASING SELECTIVITY 
IN some of the early -model, screen -grid 

short -wave receivers the R.F. tube is 
not shielded; the designers having figured 
that shielding is not necessary with an 
untuned antenna stage. However, in 
many cases, the use of a tube shield helps 
the selectivity of the set very noticeably. 

MOUNTING THE GRID CONDENSER 

IN 
revamping old -style S.W. receivers 

to use screen -grid detection, many ex- 
perimenters are stumped by the problem 
of what to do with the grid condenser 
and leak. The "G" post of the detector 
socket, to which they were connected be- 
fore, is now the terminal of the screen - 
grid element, the control grid being up 
at the top of the tube, sticking out 
through a shield can. 

The simplest and best thing to do is to 
solder one lug of the grid condenser di- 
rectly to the snap clip that fits on the 
control -grid electrode. This arrangement 
looks a bit odd, but it makes for ex- 
tremely short and direct wiring, which 
is highly desirable in any short -wave 
set. 
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FIG 4- 

A good method for mounting the grid 
condenser and leak in shield -grid tube 

circuits. 
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The handsome -looking, well engineered 
short wave converter seen above is the 
new "Crosley." It can be used to con- 
vert any modern A.C. operated broad- 
cast receiver for short wave reception. 

WITH the new Crosley Short 
Wave Adapter it is possible to 
bring in those o_:lerwise unat- 
tainable short -wave broadcasts, 

such as reception from foreign countries, 
ships at sea, local police, and amateur 
broadcast stations. 

The new Crosley short wave adapter 
can be used with any modern A.C. radio 
receiver to adapt it to the reception of 
short -wave stations. It is easily and 
quickly installed, only four connections 
being necessary. 

The cabinet is of selected walnut 
veneer. The ends of the cabinet top are 
beautifully reeded and finished in wal- 
nut. Cabinet dimensions: 91/4" high, 
121 /2" wide, 101 /2" deep. The chassis of 
the Crosley short wave adapter employs 
one type -24 detector tube, one type -27 
oscillator tube, and one type -80 recti- 
fier tube. 

Five sets of frequency coils are fur- 
nished with each receiver, each set con- 
sisting of one four -prong and one five - 
prong coil, for various frequency ranges 
in the short -wave region. The approxi- 
mate frequency range obtained with 
these coils is from 1,490 to 30,000 kilo- 
cycles. 

Coil and Condenser Specifications for 
No. 7 -2 Short Wave Adapter 

Coil No. 1. -Range 1,450 to 3,000 kilo- 
cycles: 

Antenna Winding -5514 turns No. 31 
Enam. tapped at 71/4 turns. 1/56 pitch 
right hand threaded -90 degrees. 

Oscillator Winding -tuned plate wind- 
ing, 26% turns No. 26 Enam. 1/32 pitch 
right hand thread -90 degrees. Grid 
tickler winding, 123/4 turns No. 36 D.S.C. 
1/32 pitch, right hand thread -90 de- 
gress. Threads for this winding cut mid- 
way between threads for plate winding. 
Coil No. 2. -Range 2,750 to 5,700 kilo- 

cycles: 
Antenna Winding -281/4 turns No. 26 Enam. tapped at 31/4 turns. 1/32 pitch, right hand thread -90 degrees. 
Oscillator Winding -tuned plate wind- 

ing, 153/4 turns No. 26 Enam. 1/32 pitch, right hand thread -90 degrees. Grid 
tickler winding, 6% turns No. 36 D.S.C. 
1/32 pitch, right hand thread -90 de- 
grees. Threads for this winding cut 
midway between threads for plate wind- 
ing. 
Coil No. 3. -Range 5,350 to 11,000 kilo- 

cycles: 
Antenna Winding -1814 turns No. 26 

Enam. tapped at 314 turns. 1/16 pitch, 

SHORT WAVE CRAFT June, 1932 

The CROSLEY 
SHORT WAVE 

ADAPTER 
One of the latest short wave converters developed by a 

leading broadcast set manufacturer is here de- 
scribed, with coil and condenser data. 

right hand thread -90 degrees. 
Oscillator Winding -tuned plate wind- 

ing, 133/4 turns No. 26 Enam. 1/16 pitch, 
right hand thread -90 degrees. Grid 
tickler winding, 43/4 turns No. 31 Enam. 
1/16 pitch, right hand thread -90 de- 
grees. Threads for this winding cut 
midway between threads for plate wind- 
ing. 
Coil No. 4. -Range 10,000 to 22,250 kilo- 

cycles: 
Antenna Winding -61/4 turns No. 26 

Enam. tapped at 11/4 turns. 1/16 pitch, 
right hand thread -90 degrees. 

Oscillator Winding -tuned plate wind- 
ing, 53/4 turns No. 26 Enam. 1/16 pitch, 
right hand thread -90 degrees. Grid 
tickler winding, 43/4 turns No. 31 Enam. 
1/16 pitch, right hand thread -90 de- 
grees. Threads for this winding cut 
midway between threads for plate wind- 
i ng. 

Antenna and Oscillator Tuning Capa- cities- .000125 mf. each. 
Oscillator Trimmer Condenser Capa- city- .000035 mf. 
Detector Plate By -pass Condenser -.01 

mf. 

Oscillator Plate and Detector Screen 
By -pass Condenser -0.1 mf. 

Detector Cathode By -pass Condenser - 
0.1 mf. 

Oscillator Cathode By -pass Condenser -0.1 mf. 
Details of Coil Forms: 
Coil No. 1- 11/4" outside diameter. 

Threads -V- shaped, .010" deep. Osc& 
Ant 3/4" apart. 

Coil No. 2- 11/4" outside diameter. 
Threads -V- shaped, .010" deep. Osc& 
Ant 3/4" apart. 

Coil No. 3 -1" 
Threads -V- shaped, 
Ant 3/4" apart. 

Coil No. 4 -1" 
Threads -V- shaped, 
Ant 3/4" apart. 
Coil and Condenser Specifications for 

No. 7 -1 Short Wave Adapter 
Coil Data: 

Group No. 1 -Range 1,490 to 3,440 kilo- 
cycles: 

Antenna Coil-Antenna winding, 15 turns No. 26 Enam. 1/32 pitch, right 
hand thread -90 degrees. Grid winding, 

(Continued on page 120) 
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Wiring diagram for the new Crosley S- W adapter. When connected to your broadcast receiver, it forms a "Super -Het" for S -W reception. The coils have been drawn in as they are actually connected to the pins of the plugs fitting 
into sockets indicated. 
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$500.00 SHORTWAVE BUILDER'S 
Contest - 100 in Moiithly Prizes for Best Models 
IN the May number of SHORT WAVE 

CRAFT, we announced, in consider- 
able detail, this new contest and the 

rules for those desiring to enter sets in 
the contest. For the benefit of those who 
did not read the original announcement 
in the May number, we mention here 
some of the more important points that 
you should bear in mind. 

The closing date for the May contest 
is given in the box below. The keynote 
of this contest is expressed by the single 
word -SIMPLEST! 

Short wave set builders may submit 
any one of the following apparatus: 

SHORT WAVE SET 
SHORT WAVE ADAPTER 
SHORT WAVE CONVERTER 

These sets can be "AC" or "battery" 
operated and the main requirements that 
the judges wish the contestants to keep 
actively in mind in building sets to be 
entered in this contest are: Simplicity, 
compactness, ingenuity, novelty of cir- 
cuit used, portability, workmanship. 

Note particularly that this prize con- 
test does not center itself about a single 
type of set. You can build and submit 
any one of the three classes; either a 
short wave adapter, a converter, or a 
"straight" short wave receiver. 

You will please note that the set itself 
must be built by you and furthermore the 
sets themselves must be sent, prepaid, 

preferably by express, to the editorial 
offices of SHORT WAVE CRAFT. Remember 
that workmanship will be one of the 
strong factors that the judges will have 
in mind in awarding prizes. Sets may 
be sent with or without phones or loud- 
speaker. Data is given below on the 
length of descriptive article, diagrams 
and other information required by the 
judges. Have your article typewritten, 
if at all possible; diagrams need not be 
finished mechanical drawings, as our 
draughtsman will re -draw diagrams for 
publication, but make neat sketches in 

ink. All coil and condenser data must be 

given; also all resistor and speaker (or 
phones) ohmic or impedance values. 

Rules for $500.00 Short Wave Builder's Contest 
Thus the contest for May closes Midnight June 1st, 1932, at which time 

all entries for this month must be in the editorial offices of SHORT 

WAVE CRAFT. The first prize- winning announcements will be made 

in the August, 1932, issue of SHORT WAVE CRAFT. 
7. -Every set must be accompanied by an article written by the builder, 

and contain not more than 2,000 words, giving minute instructions with 

wiring (schematic) diagram, list of parts with values of all resistors, con- 
densers, coil data, including number of 
turns, etc., how the set was built, its oper- 
ating characteristics, what stations have 
been received with it, and other informa- 
tion considered important by the builder. 
Such article should be typewritten or writ- 
ten in ink, and should be sent separately 
by mail, and should not be included with 
the set itself ! 

8. -All sets must be shipped in strong 
wooden boxes, NEVER in cardboard boxes. 
All sets must be sent "prepaid "! Sets 
sent "charges collect" will be refused. 
SHORT WAVE CRAFT Magazine cannot 
be held responsible for breakage in transit 
due to improper packing of sets. Before 
packing the set, be sure to affix tag with 
string giving your name and address to 
the set itself, IN ADDITION. PUT YOUR 
NAME AND ADDRESS ON THE OUT- 

SIDE OF THE WRAPPER OF THE PACKAGE. 
9.- Employes and their families of SHORT WAVE CRAFT are excluded. 
10. -The judges will be the Editors of SHORT WAVE CRAFT Magazine, 

and the following short wave experts: Robert Hertzberg, Clifford E. 
Denton. Their findings will be final. 

11.- Address all letters, packages, etc., to Editor, SHORT WAVE 
BUILDER'S CONTEST, care SHORT WAVE CRAFT Magazine, 96 -98 

Park Place, New York. 

DURING the next five months, SHORT WAVE CRAFT will award 
a total of 5500.00 in prizes in an important new contest. You 
are asked to build a home -made short wave set which should 
fill one or more of the following requirements: 1, Simplicity; 

2, Compactness; 3, Ingenuity; 4, Novelty of Circuit Used ; 5, Portability; 
6, Workmanship. 

Read carefully the text of the adjoining article, and observe the 
following simple rules: 

1. -Short wave sets submitted may be 
in either of the following classes: 

"Straight" S -W Receiving Set 
(battery operated or A.C. oper- 
ated) 

Short Wave Converter 
Short Wave Adapter 

2. -Sets must be home -made and built 
by contestants themselves. Manufactured 
sets are absolutely excluded from this 
contest. 

3. -Sets submitted may be for ONE, 
TWO, THREE and NOT MORE THAN 
FIVE TUBES. Any type of tube as se- 
lected by the builder can be used. Crys- 
tal operation or crystal -tube combinations 
allowable, at the option of builder. Sets 
may be of any size or shape, at the op- 
tion of the builder. 

4. -In order to win a prize, it is necessary that the set itself be sub- 

mitted to the editors. The five best models submitted each month will 

be awarded the prizes as scheduled here. 
5. -All sets submitted to SHORT WAVE CRAFT Magazine will be 

returned to their owners after they have been judged and described for 

the benefit of SHORT WAVE CRAFT readers in the magazine. 
6. -This is a monthly contest, beginning May 1st, 1932, and lasting for five 

months. Each monthly contest closes on the 1st of the following month. 

FIRST PRIZE $50.00 

SECOND PRIZE 25.00 

THIRD PRIZE 12.50 

FOURTH PRIZE 7.50 

FIFTH PRIZE 5.00 

ator communicate or let the world know what 
happened to that ship? If he has no knowl- 

, dge of code he may as well jump overboard. 
Whereas knowing the code he could easily rig 
np a key, if nothing more than two wires. 

Yours sincerely, 
MILTON O. SMITIÌ, 

5124 Kenmore Ave., 
Chicago, Ill. 
Ex. "W6BPQ" 

Radio Interference Surveys 
WICHITA, KANSAS 

Short Wave League: 
I noted with interest the article in the SHORT 

WAVE CRAFT pertaining to the organization of 
the SHORT WAVE LEAGUE. Also rule No. 5 of 
the platform concerning the efforts to elimin- 
ate radio noises interests me. 

I have a short wave receiver and would be 
pleased to belong to this organization and will 
be glad to answer any questions pertaining to 
the location and elimination of man -made static. 
Regarding that responsibility, we need a na- 
tional systematic method of handling that work, 
since investigations reveal that the large per- 

Short Wave League Letters 
(Continued from page 89) 

centage of noises are out of jurisdiction of 
power companies. 

My opinion is that those interested in better 
reception should encourage states and cities to 
employ radio inspectors. Much more could be 
accomplished when a radio interference inspec- 
tor is employed in a mutual capacity, given 
jurisdiction, to find general radio noises. 

L. L. ROBINSON. 

Short Wave League: 
I have been a reader of SHORT WAVE CRAFT 

the last two months. I sure like to read it 
because it has the kind of information that I 
have always wanted. I would like to subscribe 
for a year or two, the best in the world. On 
account of my crippled condition I am not 
financially able to do so. I think I can buy a 
copy every month, but I am not sure of that. 
I have been crippled the past six years and get 
about only on crutches, which is very unpleas- 
ant. I am 28 -sex, male. 

Now, about the short wave telephone, I non 

in favor of persons owning a phone station 
whether they know the "code" or not, below 6 

meters. I have a two tube S.W. receiver and 
on account of me not knowing the code, I 
haven't a transmitter, which otherwise I could. 
I have been trying to master the code, but it 
seems to pct the best of me. If I was per- 
mitted to operate below 6 meters without 
knowledge of code and license my friend who is 
a S.R. fan, who lives four blocks away, could 
carry on a conversation with me. I can't see 
why the Radio Commission hasn't done this a 
long time ago. 

Lots of fellows that haven't a station of 
their own would be proud to own a station and 
operate on 4 to 5 meters. I know I would. I 
hope that the Radio Commission will make this 
possible. 

I believe that owning a station and operating 
on 5 meters will help a good deal to learn the 
code ; after once it is mastered one can move 
up in the 40 or 80 meter band. Let's go ! 

Wishing you and your publication every suc- 
cess, I am, Sincerely, 

VIVIAN D. KINARD, 
P. 0. Box 1403, Big . Spring, Tex. 
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Short Wave Stations of the World 
Am 

c CiA , it . e r é 

3- 4Y 8 Address and Schedule 

10.56 15,330 W2XAD General Electric Co., Sche- 
nectady, N. Y. Broad- 
casts 3 -6 p.m. daily ; 1 -6 

19.68 15,240 FYA Pontoise 
a 

(Paris), uFr Fran 
9:30 -12:30 a.m. Service 
de la Radiodiffusion, 103 

19.72 15,210 W8XK We tinghouseP11 
Paris. ris.& 

Mfg. Co., East Pitts- 
burgh, Pa. Tues., Thurs., 
Sat., Sun., 8 a.m. to 
noon. 

DJB For address, see listing for 
1:4.33 15,120 H VJ Vat can City 

Mondays, 

Daily, 5:00 to 5:15 a.m. JIAA Tokio, Japan. Irregular. 19.90 15,000 CM6X1 Central Tuinucu, Cuba, 
20.:50 14,620 X DA Trens -News Agency, Mex- 

ico , 2:3 p.m. 20.95 14,310 G2N M GeraldMarcuse, unning - 
on- Thames,England. Sun- 
days, 1.30 p.m, 21.50 13,940 University of Bucharest, 
Bucharest, Roumania, 2- 
5 

23.35 12,850 W2X0 General Electric Co., Sche- 
nectady, N. Y. Antipodal 
program 9 p.m. Mon. to 
3 a.m. Tues. Noon to 5 
p.m. on Tues, Thurs. and 
Sat. 

W2XCU Ampere, N. J. 
W9XL Anoka, Minn., and other 

experimental relay broad- 
casters. 

23.38 12,820 Director General, Tele- 
graph ami Telephone Sta- 
tions, Rabat, Morocco. 
Sun., 7:30 -9 a.m. Daily 
5 -7 a.m. Telephony. 25.16 11,920 FYA Pontoise, France. 1 -3 p.m. 
daily. 

25.24 11,880 WBXK Westinghouse Electric & 
Mfg. Co., Pittsburgh, Pa. 
Tues., Thurs., Sat., Sun., 
11 a.m. -4 p. m., and Sat. 
night Arctic programs. 
Television, Mon. and Fri. 
2:30 p.m., 60 lines, 1200 
r. p. m. 

W9XF National Broadcasting Co., 
Downers Grove (Chicago), 
Ill. 9 -10 p.m. daily. 25.26 11,870 V UC Calcutta, India, 9:45 -10:45 

25.34 11,840 W2XE Columbia Broadcasting Sys- 
tem, 485 Madison Ave., 
N. Y., Jamaica, New 
York. 7:30 a.m. through 
to 2 a.m. Sundays 8 
a.m. to midnight. 

Chicago Federation of La= 
bor, Chicago, Ill, 7 -8 
a.m., 1 -2, 4 -5:30, 6 -7:30 
P.m. 

W. A. Shane, Chief Engi- 
neer, Bowmanville, Can- 
ada. Daily, 1 p.m. -10 
p. m. 

Drummondville, Quebec, 
Canada. Irregular. 

Trens -News Agency, Mexico 
City. 3 -4 p.m. 

G5SW British Broadcasting Cor- 
poration, Chelmsford, Eng- 
land. Mon. to Sat., 1:45- 
7 p.m. 

Winnipeg, Canada, Week- 
days, 5:30 -7:30 p.m. 

W9XAA 

25.42 11,800 VE9GW 

25.47 11,780 VE9DR 

25.50 11,760 XDA 

25.53 11,750 

VE91R 

29.30 10,250 T14 

31.10 9,640 HSP2 

31.28 9,590 VK2ME 

Amonrlo Cespedes Marin, 
lieredia, Costa Rica. Mon. 
and 'Wed., 7:30 to 8 :30 
p.m. ; Thurs. and Sat., 
9:00 to 10 p.m. 

Broadcasting Service, Post 
and Telegraph Depart- 
ment. Bangkok, Siam. 9- 
11 a.m. daily. 

Amalgamated Wireless, Ltd., 
47 York St., Sydney, 
Australia. Sun., 1 -3 a.m. 
5 -9 a.m., 9 :30-11 :30 a.m. 

VK3ME Amalgamated Wireless, Ltd., 
47 York St., Melbourne, 
Australia. 
Wed. and Sat., 5 -6:30 
a.m. 

31.30 9,580 W3XAU Bybcrry, Pa., relays WCAT' 
daily. 

31.33 9,570 WIXAZ Westinghouse Electric & Mfg. Co., East Pitts - 

burgh, Pa, 6 a.m. - 10 
P.m. daily. 

Poznan, Poland. Tues. 
1 :45-4 :45 p.m., Thurs. 
1:30 -8 p.m. 

Reichspostzentralamt, 11 -15 
Schoenberge Strasse (Ber- lin). Kon)gsu'usterhausen, 
Germany. Daily, 8 a.m. - 
7:30 p.m. 

General Electric Co., Sche- 
nectady, N. Y., 5 -11 p.m. 

SRI 

31.38 9,560 DJA 

31.48 9,530 W2XAF 

Short Wave Broadcasting Stations 

All Schedules Eastern Standard 
Time: Add 5 Hours for Green- 

wich Mean Time. 

t: -m 
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31.49 9,520 OXY Skamleboek, Denmark. 2 -7 
p.m. daily. 

31.70 9.460 Radio Club of Buenos 
Aires, Argentina. 

33.00 9,375 E H 90C Berne, Switzerland. 3 -5:30 
p.m. 

32.26 9,290 Rabat. Morocco. 3 -5 p.m. 
Sunday. and irregularly 
weekdays. 

35.00 8,570 RVI5 Far East Radio Station, 
Khabarovsk, Siberia. 5- 
7:30 a.m. 

J8.6 7,790 HBP League of Nations. Geneva, 
Switzerland. 3 - 8 p.m.. 
irregular. 

39.80 7,530 "El Prado," Riobamba, Ec- 
uador. Thurs., 9 -11 p.m. 

40.00 7,500 "Radio- Touraine," France. 
40.20 7,460 YR Lyons, France. Daily ex- 

cept Sun., 10:30 to 1:30 
a.m. 

40.50 

40.70 

7,410 

7,370 X26A 

Eberswalde, Germany.Mon., 
Thurs., 1 -2 p.nt, 

Nuevo Laredo, Mexico. 9- 
10 a.m.; 11 a m. -noon: 
1 -2; 4 -5; 7 -8 p.m. Tests 
after midnight. I.S.W.C. 
programs 11 p.m. Wed. 
A.P. 31. 

40.90 7,320 ZTJ Johannesburg, So. Africa. 
9:30 a.m. -2:30 p.m. 

41.46 7.230 DOA Doeberitz, Germany. 
41.50 7,220 HB9D Zurich, Switzerland. 1st 

and 3rd Sundays at 7 
a.m., 2 p.m. 

Budapest, Hungary 2:30- 
3:10 a.m., Tu., Thurs., 
Sat. Budapest Technical 
School, M.R.C., Budap- 
pest, Muegyetern. 

41.67 7,195 VSIAB Singapore, S. S. Mon.. 
Wed. and Fri., 9:30 -11 
a.m. 

42.00 7,140 H K X Bogota, Colombia. 
42.70 7,020 EAR125 Madrid, Spain. 6 -7 p.m. 
42.90 6,990 CTIAA Lisbon, Portugal. Fridays, 

5 -7 p.m. 
43.00 6,980 EAR 110 Madrid, Spain. Tues. and 

Sat., 5:30 to 7 p. m. ; 

Fri., 7 to 8 p.m. 

(NOTE: This list is compiled from many sources, 
all of which are not in agreement, and which show 
greater or less discrepancies; in view of the fact that 
most schedules and many wavelengths are still in an 
experimental stage; and that wavelengths are calculated 
differently In many schedules. In addition to this, one 
experimental station may operate on any of several 
wavelengths which are assigned to a group of stations 
in common. We shall be glad to receive later and more 
accurate Information from broadcasters and other trans- 
mitting organizations, and from listeners who have 
authentic information as to calls, exact wavelengths 
and schedules. We cannot undertake to answer readers 
who inquire as to the identity of unknown stations 
heard, as that Is a matter of guesswork : in addition 
to this, the harmonics of many local long -wave stations 
can be heard in a short -wave receiver. -EDITOR.) 

43.60 6,875 F8MC Casablanca, Morocco. Sun., 

46.10 6,480 TGW 
Tues., Wed., Sat. 

Guatamala City, Guat. 
8 -10 p m. 

46.70 6,425 W9XL Anoka, Minn. 
46.70 6,425 W3XL National Broadcasting Co. 

Bound Brook, N. J. Re- 
lays WJZ. irregular. 

46.72 6,420 RV62 Minsk, 'U.S.S.R. Irregular. 
47.00 6.380 HCIDR Quito, Ecuador. 8 -11 p.m. 
47.35 6,335 VE9AP Drummondville, Canada. 

CN8MC Casablanca, Morocco. Mon. 
3 -4 p.m., Tues. 7 -8 a.m., 
3 -4 p.m. Relays Rabat. 

47.81 6,270 H KC Bogota, Colombia. 8:30- 
11:30 p.m. 

48.00 6,250 H KA Barranquilla, Colombia, 
8 -10 p.m. ex. Mo., \Ved., 
Fri. 

48.62 6,170 H R B Tegucigalpa, Honduras. Mon- 
day, Wednesday, Friday, 
Saturday 5 -6 p.m. and 
9 -12 p.m. 

48.83 6.140 W8XK Westinghouse Electric and 
Mfg. Co., East Pittsburgh, 
Pa. Tues., Thurs.s Sat., 
Sun., 5 p.m. to midnight. 

48.99 6,120 Motala, Sweden, "Rundra- 
dio." 6:30 -7 a.m., 11- 
4:30 p.m. Holidays, 5 
a.m. to 5 p.m. 

. 

r0 
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CyJ 
4ì 9. 6.120 F3ICD 

Address and Schedule 
106 Boulevard Charner, Chi- 

Boa (Saigon), Indu - 
China. 6:30 -10:30 a.m. 

W2XE Columbia Broadcasting Sys- 
tem, 485 Madison Avenue, 
New York, N. Y. 7:00 - 
a.m. to midnight. 

FL Eiffel Tower, Paris. 5:30- 
5:45 a.m., 5:45- 12 -30. 
4:15 -4:45 p. m. 

Toulouse France. Sunday, 
2:30 -4.p. m. 

49.10 6.110 VE9CG Calgary. Alta., Canada. 
49.13 6.100 W3XAL National Broadcasting Com- 

pany, Bound Brook, N.J., 
Irregular. 

VE9CF Halifax, N. S., Canada. 
6 -10 p.m., Tu.. Thu., Fri. 

49.17 6,095 VE9GW Bowmanville, Ontario, Can- 
ada. Irregular. 

49.31 6,080 W9XAA Chicago Federation of La- 
bor, Chicago, Ill. 6 -7 a. 
m., 7 -8 p.m., 9:30 -10:15, 
11 -12 p.m. Int. 
Club programa. From 10 
P.m. Saturday to 6 a.m. 
Sunday. 

49.40 6,070 VE9CS Vancouver, B. C., Canada. 
Fridays before 1 :30 a.m. 
Sundays, 2 and 10:30 p.m. 

Johanesburg, South Africa, 
10:30 a.m. -3:30 p.m. 

49.46 6,065 SAi Motala, Sweden. 6:30 -7 a. 
m.. 11 a.m. to 4:30 p.m. 

49.50 6,060 W8XAL Crosley Radio Corp., Cin- 
cinnati, O. Relays 6:30- 
10 a.m., 1 -3 p.m., 6 p.m. 
to 2 a.m. daily. Sunday 
after 1 p.m. 

49.50 6,060 VQ7L0 Imperial and International 
Communications, L t d . , 

Nairobi, Kenya, Africa. 
Monday, Wednesday, Fri- 
day. 11 a.m. -2:30 p.m. 
Tuesday, Thursday, 11:30 
a.m. -2:30 p.m. ; Saturday. 
11 :30 a.m.-3 :30 p.m.; 
Sunday. 11 a.m. - 1:30 
P.m.; Tuesday, 3 a.m. - 
4 a.m.; Thursday, 8 am.- 
9 a.m. 

W3XAU Byherry, Pa. Relays WCAT'. 
49.59 6,050 VE9CF Halifax, N. S., Canada, 11 

a.m. -noon, 5 -6 p.m. On 
Wed., 8 -9; Sun., 6 :30- 
8:15 p.m. 

HKD Barranquilla, Columbia. 
49.67 6,040 PK3AN Sourabaya, Java. 6 -9 a.m, 
49.75 6,030 VE9CA Calgary. Alta., Canada. 
49.80 6,020 W9XF National Broadcasting Co., 

Downers Grove (Chicago). 
Ill, 

49.97 6,000 YV2BC Caracas, Venezuela. 7:45- 
11 p.m. daily ex. Mon. 

Eiffel Tower, Paris, France. 
Testing, 6:30 to 6:45 
a.m.; 1:15 to 1:30, 5:15 
to 5:45 p.m., around this 
wave. 

VE9CU Calgary, Canada. 
Administration des P. T. 

T., Tananarive, Madagas- 
car. Tues., Wed., Thurs., 
Fri., 9 - 11 :30 a.m. 
Sat. and Sun., 1 -3 p.m. 

Vatican City (Rome). 2- 
2:15 p.m., daily. Sun., 
5 -5:30 a.m, 

Medellin, Colombia, 8 -11 
p.m., except Sunday. 

Barranquilla, Colomhia. 
7:45 -10:30 p.m. Mon., 
\Ved. R -10:30 p.m.; Sun- 
day 7:45 -8:30 p.m. Elias 
J. Pellet. 

Winnipeg, Canada, 
Columbus, Ohio. 
Prague, Czechoslovakia. 1- 

3:30 p.m., Tues. and Fri. 
Bandoeng, Java. 
Sourabaya, Java, 
Radio Engineering Labora- 

tories, Inc., Long Island 
City, N. Y. Irregular 

Elgin, Ill. (Time signals.) 
Washington, D. C. 
Chicago, Ill. 
Doeberitz, Germany. 6 -7 

p.m., 2 -3 p.m., Mon., 
\Ved., Fri. 

Vienna, Austria Sun., first 
15 minutes of hour from 
1 to 7 p.m. 

Far East Radio Station, 
Khabarovsk, S' t b e r i a. 
Daily, 3 -9 a.m, 

Constantine, Tunis, Africa. 
Mon. and Fri. 

(Prato Smeraldo), 
Italy. Daily, 3 -5 

Doeberitz, Germany. 
Copenhagen, Denmark, Tues. 

and Fri. after 6 p.m. 

(Continued on opposite page) 

49.97 6,000 

50.26 5,970 H VJ 

50.80 5,900 H KO 

51.40 5,835 H K D 

52.50 5,710 VE9CL 
54.02 5,550 W8X1 
58.00 5,170 OKIMPT 

PMY 
PMB 

60.30 4,975 W2XV 

62.56 4,795 W9XAM 
W3XZ 
W9XL 

67.65 4,430 DOA 

70.00 4,280 OH K2 

70.20 4,273 RV 15 

80.00 3,750 F8 K R 

13R0 

82.90 3,620 DOA 
84.24 3,560 OZ7R 

Rome, 
p.m. 
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Short Wave Stations of the World 
(Continued from opposite page) 

Experimental and Commercial Radio- Telephone Stations 

Address and Schedule 

51,400 New Brunswick. N. J. 
42,530 Berlin, Germany. Tues. and 

Thurs., 11:30 -1:30 p.m. 
Telefunken Co. 

8.67 34,600 W2XBC New Brunswick, N. J. 
9.68 31,000 W8X1 Pittsburgh, Pa. 

10.79 27,800 W6XD Palo Alto, Calif. M. R. T. 
Co. 

11.55 25,960 G5SW Chelmsford, England, Ex- 
perimental. 

11.67 25,700 W2XBC New Brunswick. N. J. 
12.48 24,000 W6XQ San Mateo, Calif. 

(Several experimental sta- 
tions are authorized to 
operate on non -exclusive 
waves of a series, both 
above this and down to 
4 meters.) 

Vienna, A u s t r i a, Mon., 
\ \'ed., Sat. 

13.92 21,540 W8XK Pittsburgh, Pa. 
14.00 21,4.20 W2XDJ Deal, N. J. 

And other experimental sta- 
tions. 

14.01 21,400 W LO American Telephone & Tele- 
graph Co., Lawrence, N. 
J., transatlantic phone. 

14.15 21,130 LSM Monte Grande, Argentina. 
14.27 21,020 LSN (Burlingham), Buenos Aires, 

Argentina. 
14.28 '21,000 0 K 1 Podebratly, (Czechoslovakia. 
14.47 20,710 LSY Monte Grande, Argentina. 

Telephony. 
14.50 20,680 LSN Monte Grande, Argentina, 

after 10:30 p.m. Tele- 
phony with Europe. 

Buenos Aires. Telephony 
with U. S. 

Paris-Saigon phone. 
1 14.54 20,620 Bandoeng, Java. After 4 

a.m. 
1 14.62 20,500 Chicago, Ill. 
1 14.89 20,140 Nauen, Germany. Tests 10 

a.m. -3 p.m. 
15.03 19,950 Monte Grande, Argentina. 

From 7 a.m. to 1 p.m. 
Telephony to Paris and 
Nauen (Berlin). 

Nation. (;ermany. 
Monte Grande, Argentina. 

8 -10 a.m. 
15.10 19,850 WMI Deal, N. 3. 

( 15.12 19,830 FTD St. Assise, France. 
15.20 19,720 EAQ Madrid. Spain. 
15.45 19,400 FRO, FRE St. Assise, France. 
15.50 19,350 Nancy, France. 4 to 5 p.m. 
15.55 19,300 FTM St. Assise, France. 10 a.m. 

to noon. 
15.58 19,240 DFA Nauen. Germany. 
15.60 19.220 WNC Deal, N. J. 
15.94 18,820 PLE Bandoeng, Java. 8:40 -10:40 

a.m. Phone service to 
Holland. 

16.10 18,620 G B1 Bodmin, England. Tele- 
phony with Montreal. 

16.11 18,620 GBU Rugby, England. 
16.33 18,370 PMC Bandoeng, Java. 
16.35 18,350 W N D Deal Beach, N. J. Trans- 

atlantic telephony. 
16.38 18,310 GBS Rugby, England. Tele- 

phony with New York. 
General Postoffice, Lon- 
don. 

FZS Saigon, Indo- China, 1 to 3 

p.m. Sundays. 
16.44 18,240 FRO, FRE Ste. Assise, France. 
16.50 18,170 CGA Drummondville, 4J u e b ec, 

Canada. Telephony to 
England. 

16.57 18,100 GBK Bodmin, England. 
W9XAA Chicago, Ill. Testing, morn- 

ings. 
16.61 18,050 KQJ Bolinas, Calif. 
16.80 17,850 PLF Bandoeng, Java ( "Radio 

Malabar"). 
New Brunswick, N. J. 

16.82 17,830 Kootwijk, Holland. 9:40 
a.m. Sat. 

16.87 17,780 Westinghouse Eletcrle and 
Mfg. Co., East Pitts- 
burgh, Pa. 

17.00 17,640 Ship, Phones to Shore: WSBN, "T.evia- 
than"; GFWV, "Majestic'; GLSQ. 
"Olympic" ; G D LJ, "Homeric" ; G MJ Q. 
"Belgenland "; work on this and higher 
channels. 

LSX 

FSR 
PMB 

W9XF 
DWG 

LSG 

DIH 
15,07 19,908 LSG 

W2XAO 
PC V 

W8XK 

N d 
ti 
d 

3f 
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17.25 17,350 JIAA 
17.34 17,300 W2XK 

WSXL. 
W6XAJ 
W7XA 
W7XC 
W2XCU 
W9XL 

17.52. 17,110 W 0 0 

W2XDO 

77.55' 17,080 GBC 
] s. It) 16,300 PCL 

W LO 
13.50 16,200 FZR 
13.56 16.150 GBX 
18.68 16,060 NAA 

18.80 15.950 PLG 
15.90 15,860 FTK 

15.93 15,760 JIAA 

19.60 15,300 OXY 

W6XAL 
20.05 11.530 LSA 
20.70 11,180 W8XK 

GBW 

WNC 
20.SO 14,420 VPD 
21.17 14,150 K K Z 

22.38 13,400 WND 

23.46 12.780 G BC 
21.41 12,290 GBU 
24.46 12,250 FTN 

G BS 
PLM 

224.68 12,150 G BS 

F00, FQE 
0- -1.80 12,090 
21.89 12,045 NAA 

NSS 

24.98 12,000 FZG 

23.10 11,945 KKQ 
25.65 11,680 Y V Q 

25.68 11,670 K I O 
26.00 11,530 CGA 
26.10 
26.15 

11,990 
11,470 GI BD K 

26.22 .11,435 DHC 
26.44 11,340 DAN 

27.30 10,980 ZLW 

28.20 10,630 PLR 

28.44 10,540 W LO 
VLK 

28.80 10,410 P D K 
K EZ 
LSY 

28.86 10.390 G B X 
29.54 10,150 DIS 

Address and Schedule 
Tokio, Japan. 
Schenectady, N. Y. Tues., 

Thurs. Sat. 12 to 5 p.m. 
Genera, l Electric Co. 

Dayton, Ohio. 
Oakland, Calif. 
Portland, Ore. 
Seattle. Wash. 
Ampere, N. J. 
Anoka, Minn., and other 

experimental stations. 
Deal. N. .1, Transatlantic 

phone. 
Ocean Gate, N. J. A. T. 

& T. Co. ' 

Rugby, England. 
Kootwijk, Holland. Works 

with Bandoeng from 7 

a.m. 
Lawrence, N. J. 
Saigon, Indo-China. 
Rugby, England. 
U. S. Navy, Arlington. Va. 

Time signals, 11:57 to 
noon. 

Bandoeng, Java. Afternoons. 
St. Assise, France. Tele- 

phony. 
Tokio, Japan. 'Up to 10 a.m. 

Beam transmitter. 
Lyngby. Denmark. Experi- 

mental. 
Westminster, Calif. 
Buenos Aires, Argentina. 
East Pittsburgh, Pa. 
Radio Section, General Post 

Office, London, E. C. 1. 
Rugby, England. 

Deal, N. J. 
Suva, Fiji Islands. 
Bolinas, Calif. 
Deal Bench, N. J. Trans- 

atlantic telephony. 
Rugby, England. 
Rugby, England. 
Ste. Assise (Paris). France. 

Works Buenos Aires, In- 
do -China and Java. On 
9 a.m. to 1 p.m. and 
other hours. 

Rugby, England. 
Bandoeng, ,lava. 7:45 a.m. 
Rugby, England. Transat- 

lantic phone to deal, 
N. J. (New York). 

Ste. Assise, France. 
Tokio, Japan. 5 -8 a.m. 
Arlington, Va. Time sig- 

nals, 11:57 to norm. 
Annapolis, Md. Time sig- 

nals, 9:57 -10 p.m. 
Saigon. Indo- China. Time 

signals, 2 -2:05 p.m. 
Bolinas, Calif. 
Maracay. Venezuela. (Also 

broadcasts occasionally.) 
Kahuhu, Hawaii. 
Drummondville, Canada. 
Bedmin, England. 
S.S. " Elettra," Marconi's 

yacht. 
Nnacn, Germany, 
Nordeich, Germany. Time 

burg. 

n sigals, 7 a.m., 7 p.m. 
Deutsche Seewarte, Ham- 

Wellington, N. Z. Tests 3- 
8 a.m. 

Bandoeng, Java. Works 
with Holland and France 
weekdays from 7 a.m.; 
sometimes after 9:30. 

Lawrence, N. J. 
Sydney, Australia. 1 -7 a.m. 
Kootwijk, Holland. 
Bolinas, Calif. 
Buenos Aires, Argentina. 
Rugby, England. 
Nauen, Germany. P r e s s 

(code) daily; 6 p.m., 
Spanish; 7 p.m., Eng - 
lish; 7:50 p.m., German; 
2:30 p.m., English: 5 
p.m., German. Sundays: 
6 p.m., Spanish; 7:30 

FE 
1 m 
3- 

30.15 
30.30 

Tm 
U V C 
= 
v-° 

9,950 GBU 
9,890 LSN 

20.64 9,790 
30.75 9,750 

'0.90 
10.93 
t1._'3 
12.13 
12.21 

32.-10 
32.50 

32.59 

33.26 
33.81 

33.98 
34.50 
31.08 

34.68 

LSA 
EAQ 
G BW 

WNC 
WMI 
LQA 
LG N 
CGA 
G BC 
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Address and Schedule 
p.m.. German; 9:30 p.m.. 
Spanish. 

Rugby, England. 
Buenos Aires, phone to 

Europe. 
Buenos Aires. 
Madrid, Spain. 
Rugby, England. 
Agen, France. Tues. and 

FrI., 3 to 4:15 p.m. 
Deal, N. J. 

9.700 Deal, N. J. 
9,600 Buenos Aires. 
9,000 Bergen, Norway. 
9.330 Drummondville, Canada. 
9,310 Rugby, England. Sundays 

2:30 -5 p.m. 
Bodmin, England. 
Paris, France (Eiffel Tow- 

er). Time signals 4:56 
a.m. and 4 :56 p.m. 

Rugby, England. Transat- 
lantic phone. 

Rugby, England. 
Cavite (Manila), Philip - 

pino Islands. Time sig- 
nals 9:55-10 p.m. 

Arlington, \'a. Time sig- 
nals 9:57 -10 p.m., 2:57- 
3 p.m. 

8.810 S.S. "Leviathan." 
8.690 Schenectady, New York. 
8,650 Ampere, N. J. 

Chicago. 
Baltimore. Md. 12:15 -1:15 

p.m., 10:15 -11:15 p.m. 
Radio Engineering Lab., 

Long Island City, N. Y. 
Dayton, Ohio. 
Miami, Fia. 
Washington, D. C. 
And other experimental 

stations. 
34.74 Deal, N. J. 

Ocean Gate, N. J. 
35.02 Ocean Gate, N. J. 
35.50 Porto Alegre, Brazil, 8:30- 

9:00 a.m. 
36.92 Bandoeng, Java, 
37.02 Vienna, Austria. Mon. and 

Thurs., 5:30 to 7 p.m. 
Tokyo, ,Japan. Tests 5 -8 

a. m. 
37.80 Doeberitz, Germany. 1 to 

3 p.m. Reichpostzentra- 
lamt. Berlin. 

38.00 7,890 Suva. Fiji Islands. 
Tokio, Japan (Testing). 

38.30 7,830 Kootwijk, Rolland, after 9 
a.m. 

38.60 7,770 Ste. Assise, France. 
Kootwijk, Holland. 9 a.m. 

to 7 p.m. 
39.15 7,660 FTL Ste. Assise. 
39.40 7.610 H KF Bogota, Colombia. 8 -10 p.m. 

p.m. 
39.74 7,520 CGE Calgary, Canada. Testing, 

Tues., Thurs. 
43.70 6,860 KEL Bolinas, Calif. 

Radio Vitus, Paris, France. 4 -11 a.m., 
3 p.m. 

43.80 6,840 CFA Drummondville. Canada. 
91.40 6,753 WND Deal, N. J. 
44.99 6,660 F8KR Constantine, Algeria, Mon., 

Fri., 5 p.m. 
H K M Bogota, Colombia. 9 -11 

p.m. 
95.50 6,560 RFN Moscow, U.S.S.R. (Russia) 

2 a.m. -4 p.m. 
96.05 6,515 WOO Deal, N. J. 
022.80 4,770 ZL2XX Wellington. New Zealand. 
63.00 4,760 Radio LL Paris, France. 
63.13 4.750 W 00 Ocean Gate, N. J. 
63.79 4,700 WIXAB Portland, Me. 
72.87 4,116 WOO Deal, N. J. 
74.72 4,105 NAA Arlington. Va. Time sig- 

nals, 9:57 -10 pm., 11:57 
a.m. to noon. 

92.50 3,256 W9XL Chicago, Ill, 
95.00 3,156 PK2AG Samarang, Java. 
96.03 3,124 WOO Deal, N. J. 
97.53 3,076 W9XL Chicago, Ill, 

Motala, Sweden. 11:30 
a.m. -noon, 4 -10 p.m. 

( Continued on next page) 

9,250 G B K 
9,230 FL 

9,200 G BS 

9,010 G BS 
8,872 NPO 

NAA 

WSBN 
W2XAC 
W2XCU 
W9XL 

8,650 W3XE 

W2XV 

W8XAG 
W4XG 
W3XX 

8,630 WOO 
W2XDO 

8,550 WOO 
8,450 PRAG 

8,120 PLW 
8,100 EATH 

JIAA 

7,930 DOA 

VPD 
JIAA 
PDV 

FTF 
PCK 

"STAR" SHORT WAVE BROADCASTING STATIONS 
The following stations are reported regularly by V m2oME Sydney, Australia. 31.28 meters. Sunday VEOGW, Bowmanville, Ontario. Canada. 25.42 meters, 

many listeners, and are known to be on the air during morning from I to 3 a.m.; 5 to 9 a.m.; and 9:30 to from I to 10 p.m, 
the hours stated. Conditions permitting, you should 11:30 a.m. 
be able to hear them on your own short -wave receiver. H RB, Tegucigalpa, Honduras. 48.62 meters. Monday. 
All times E.S.T. VK3ME. Melbourne, Australia. 31.28 meters. Wednes- Wednesday, Friday and Saturday, 5 to 6 and 9 to 

day and Saturday, 5 to 6:30 a.m. 12 p.m. 

G5SW, Chelmsford, England. 25.53 meters. Monday T14, Heredia, Costa Rica, Central America. 29.3 me- 
to Saturday 1:45 p.m. to 7 p.m. Siens off with the FYA, Polntoise, France. On 19.68 meters, 9:30 a.m. tars. Monday and Wednesday, 7:30 to 8:30 p.m.: 
midnight chimes of Big Ben in London. to 12:30 p.m. ; on 25.16 meters, from I to 3 p.m.; Thursday and Saturday, 9 to 10 p.m. 

and on 25.63 meters from 4 to 6 p.m. 

HVJ, Vatican City. Daily 5 to 5:15 a.m. on 19.83 
XDA, Mexico City. 25.5 meters. Daily, 3 to 4 p.m. 

meters: 2 to 2:15 p.m. on 50.26 meters; Sunday Konigs- Wusterhausen, Germany. On 31.38 meters daily 
5 to 5:30 a.m. on 50.26 meters. from 8 a.m. to 7:30 p.m. F3ICD, Chi -Hoa, French Indo- China. 49.1 meters. 

Daily from 6:30 to 10:30 a.m. 
HKD, Barranquilla. Colombia. On 51.4 meters, Mon 

13R0, Rome, Italy. Daily on 80 meters, from 3 to 5 day. Wednesday and Friday, 8 to 10:30 p.m.; Sun- RV15, Khavarovsk, Siberia. 70.2 meters. Daily from 
p.m. Woman announcer. day, 7:45 to 8:30 p.m. 3 to 9 a.m. 

i 
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u T 
L^ C - m U 

3 
99.95 3,030 
53.25 5,630 ) 
86.00 3,4901 

L 

VE9AR 
WQDP 
WSDE 

WSDB 
KGUK 
KGUF 
KGUC 
KGUL 
KGUG 
KGUA 

53.53 5,600 ) W QD 
94.52 3,170 KQQ 

KQM 
KMP 

Short Wave Stations of the World 
( Continued from preceding page) 

Airport Stations 

Address and Schedule 
Saskatoon, Sask., Canada. 
Atlanta, Ga. 
Tuscaloosa. Ala. 
Jackam, Miss. 
Shreveport, La. 
Dallas, Tex. 
Fort 1\ srth, Tex. 
Abilene. Tex. 
Big Springs, Tex. 
El Laso, Tex. (Souther,. 

Air Transport Lines.) 
Aurora. Ill. 
Iowa Pity, Iowa. 
Des Moines, Iowa. 
Omaha, Neb. 

r r- . O L 

I.00 
96.77 

T ó U U 
C T 
70 
4Y 

5,560 ) 
3,100 

6.89 43,500 W9XD Milwaukee Journal, Mil- 
waukee, Wis. 

W3XAD Camden, N. J. (Other ex- 
perimental television per- 
mits: 48,500 to 50,300 
k.c., 43,000 -46,000 k.c.). 

101.7 to 105.3 meters -2,850 to 2,950 kc. 
WIXAV Short Wave & Television 

Corp., Boston, Mass. 1- 
2 7:30 to 10:30 p.m. 
daily ex. Sun. Work. 
with \Y1\,Al' 10 -11 p.m. 

W2XR Radio Pictures, Inc., Long 
Island City, N. Y. 4 to 
10 p.m. exc. Sundays. 
Silent 7 -7:30 Sat. 

W.XR Chicago, Ill. 
105.9 2,833 W(XAN Los Angeles, Calif. 

W7XAB Spokane. Wash. 

Wave- Frequency 
length (K ilo- 

(Meters) cycles) 
Call 

Letters 

121.5 2,470 KGOZ 
KGPN 
WPDZ 
WPDT 
WPEC 
KGPI 
WPDP 
KGPD 
KGPM 
W R DQ 

192.0 2,458 WPDO 
WPDN 
WPDV 
WRDH 
WPDR 
WPEA 

122.4 2,450 W P D K 
WPEE 
WPEF 
WPEG 
KGPH 
KGPO 
KGPZ 

Location 

Cedar Rapids, Ia. 
Davenport, Ia. 
Fort Wayne, Intl. 
Kokomo, Ind. 
Memphis, Tenn. 
Omaha, Neb. 
Philadelphia, Pa. 
San Francisco, Cal. 
San Jose, Cal. 
Toledo, Ohio 
Akron, Ohio 
Auburn, N. Y. 
Charlotte, N. C. 
Cleveland, Ohio 
Rochester, N. Y. 
Syracuse, N. 1. . 

Milwaukee, Wis. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Okla. City, Okla. 
Tulsa, Okla. 
Wichita, Kans. 

187.81 1,591; WRDU 
W K DT 
WCF 

n o> UJ 
K RF 
KMR 
KQE 
K QC 
KQD 
KKO 
K1E 
KFO 
KRA 
KDD 

WAEF 
WAEE 
WAED 

Television 
105.3 to 109.1 

108.8 2.758 
136.4 to 142.9 

Address and Schedule 
Lincoln. Neb. 
North Platte, Neb. 
Cheyenne, \Vyo. 
Rock Sprigs, Wyo. 
Salt Lake City, Utah. 
Elko, Nevada. 
Reno, Nevada. 
Oakland, Calif. 
Boise, Idaho. 
Pasco, Wash. (Boeing Air 

Lines). 
Newark, N. J. 
Camden, N. J. 
Harrisburg, Pa 

Stations 

« 
C .-. 
U 

2 M 
L 

4m UJ 
WAEC 
WAEB 
W A EA 
KGTR 
KSY 
KSW 
KSX 
KGPL 
KGTJ 
KSI 
KGTD 
KST 

Address and Schedule 
Pittsburgh, Pa, 
Columbus, Ohio. 
Indianapolis, Ind. 
St. Louis, Mo. 
Tulsa, Okla. 
Amarilla, TeL 
Albuquerque, N. M. 
Kingman, Ariz. 
Las Vegas, Nev. 
Los Angeles. Calif. 
Wichita, Kan. 
Kansas City, Mo. (Trans- 

continental Air Trans - 
port). 

meters -2,750 to 2,850 kc. 
W2XAB Columbia Broadcasting 

System, 4 8 5 Madison 
Ave., N. Y. 2 -6, 8 -11 
p.m. On. Sat. and Sun. 
to 10 p.m. Works with 
W2XD on 48.99 meters. 

W2XBO Long Island City, N. Y. 
W9XAA Chicago. Ill. 
W9XG West Lafayette, Ind. 
VE9CI London, Ont., Canada. 

meters -2,100 to 2,200 kc. 
W2XBS National Broadcasting Co.. 

New York. N. Y.. 1,200 
R.P.11f., 60 lines deep, 72 
wide. 2 -5 p.m.. 7 -10 
p.m. ex. Sundays. 

W2XR Radio Pictures, Inc.. Long 
Island City, N. Y. 48 and 
60 line. 5 -7 p.m. - Police Radio Stations 

Wave- Frequency 
Ien th (Kilo- Call sitt( rs) cycles) Letters Location 

2.8 2,442 KGPX Denver, Col. 
WPDF Flint, Mich. 
WPEB Gr'd Rapids, Mich. 
W M DZ Indianapolis, Incl. 
WPDL Lansing, Mich. 
WPDE Louisville, Ky. 
KGPP Portland, Ore. 
WPDH Richmond, Ind. 
WPDI Columbus, Ohio 
KSW Berkeley, Cal. 
W M J Buffalo, N. Y. 
KGPE Kansas City, Mo. 
KGPG Vallejo, Cal. 
WPDW Washington, D. C. 

124.1 2,416 KGPB Minneap'lis, Minn. 
WPDS St. Paul, Minn. 

124.2 2,414 WPDY Atlanta, Ga. 
KGPS Bakersfield, Cal. 
W C K Belle Island, Mich. 
WPDX Detroit, Mich. 
W R D R Grosse Point Vil- 

lage, Mich. 

Marine Fire Stations 

123.4 2,430 
123.8 2,422 

Brooklyn, N. Y. 
Detroit, Mich. 
New York, N. Y. 

W3XAD R. C. A.- Victor Co., Inc.. 
Camden, N. J. 

Schenectady, N. Y. 
Pittsburgh Pa. 1,200 R. 

P.M., i0 holes. 1:30- 
2:30 p.m., Mon., Wed., 
Fri. 

W9XAP Chicago, Ill. 142.9 to 150 meters -2.000 to 2,100 lee. 
W2XAP Jersey City, N. J. 
W2XCR Jersey City, N. J. 3 -5, 6 -9 

p.m. ex. Sun. 
W3XK Wheaton. Maryland. 10:30 

p.m.- midnight exc. Sun. 
Works with W3XJ. 

W2XCD Passaic, N. J. 2 -3 p.m. 
142.9 to 150 meters -2,000 to 2,100 kurs., Sat. 

W9XA0 Chicago, Ill, 
W9XAA Chicago, Ill. 

W2XCW 
WBXAV 

Wave- 
length 

(Meters) 
124.2 

Frequency 
(Kilo- Call 
cycles) Letters Location 

2,414 W MO Highland Park, 
Mich. 

K G P A Seattle, Wash. 
WP DA Tulare, Cal. 

175.15 1,712 KGPJ Beaumont, Tex, 
W P D B Chicago, Ill. 
W PDC Chicago, Ill. 
W P D D Chicago, Ill. 
W K D U Cincinnati, Ohio 
K VP Dallas, Tex. 
KGPL Los Angeles, Cal. 
KGJX Pasadena, Cal. 
W P DU Pittsburgh, Pa. 
KGPC St. Louis, Mo. 

189.5 1,574 WRDS E. Lansing, Mich. 
W M P Fram'gham, Mass. 
KGPY Shreveport, La. 

1123 257 W BR Butler, Pa. 
W J L Greensburg, Pa. 
W BA Harrisburg, Pa. 
W M B W. Reading, Pa. 
W DX Wyoming, Pa. 

192.4 1,558 WEY 
KGPD 

Boston, Mass. 
San Francisco, Cal. 

Short Wave Broadcast From Speeding Train 
aerial to receive the signals sent out from the 
train. In addition to the small antennas set 
up at both Laurel and Beltsville, a carrier 
system was made available by terminating this 
30 -mile telegraph wire at both receiving sta- 
tions. Thus if the regular short wave antennas 
failed to provide adequate reception, the carrier 
system could be used. Further precautions 
were taken by arranging the short wave re- 
ceivers at the ground pick -up points into a 
selective system -that is, the signals from all 
the receivers were carefully monitored and 
mixed at Laurel, the master control point, 
and the best signal selected for transmission 
to the nation -wide network. 

(Continued from page 75) 

New Microphone Used on Train 
Broadcast 

Edwin K. Cohan, director of technical oper- 
ations, and A. B. Chamberlain, chief engineer of 
the Columbia Broadcasting System, decided to 
use the new electro- dynamic microphones, latest 
product of the research laboratories, on the 
speeding Baltimore & Ohio railroad train from 
which the program was broadcast on Sunday, 
March 27. The moving coil principle employed 
in these microphones entails a number of fea- 
tures particularly suitable to the technical 
exigencies of such a broadcast. 

Among the advantages of the electro- dynamic 
microphone are : the fact that it gives an ap- 
proximately uniform response over the complete 
band of audible frequencies, from 20 to 10,000 

cycles per second ; its transmission charac- teristics are not affected by variations in tem- perature, humidity, or barometric pressure -a matter of extreme importance in the temporary studio rigged up in a rapidly moving dining ear, where all three of these factors are likely 
to change continually as the car speeds from 
one point to another, and cannot be controlled 
as in a regular studio. Similarly the small 
size of the new microphone, as compared with 
the dimensions of the older models now in 
use, made it more convenient to handle in the crowded space within the dining car. 

For the unique attempt to broadcast from 
a car moving at a rate of more than a mile 
a minute, one active and one emergency micro- 
phone were suspended from the ceiling. 
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WE'RE DOING IT 
Editor, SHORT WAVE CRAFT : 

I get a great kick out of SHORT WAVE. CRAFT, 
especially the "Swappers" and "Among the 
Hams" column. I ala fifteen years old and 
intend to build an amateur transmitter in the 
near future. Why not put a department in 
for kids of about fifteen or sixteen? Put it 
so they can understand it and I'm sure that 
boys of my age would greatly appreciate it. 
Even the "full- fledged haul" would like to brush 
up a bit on the fundamentals. I would be very 
much pleased to see this letter published, as I 
am eager to get acquainted with other "would - 
be hams." 

Much luck with 73's. 
Carl Penk, 
693 Washington St., 
Bedford, Ohio. 

(Now, that's a fine idea, Carl, and that's the 
sort of suggestion we like to get, because it's 
constructive. We have already started printing 
some of the simple sets and will continue right 
along. Editor.) 

ONLY 1,350 STATIONS! 
Editor, SHORT WAVE CRAFT : 

Tell those broadcast short wave listeners to 
"lend an ear." Many of you get good results 
on broadcast (phone) short wave, but wait 
until you learn the code. Will you get any- 
thing? Don't ask ! I-Iere are some of the 
following "commercials" strong enough to oper- 
ate a small speaker, the set being a two-tube. 
battery- operated job similar to the "Doerle" 
hook -up : EAJ, Araryriez, Spain ; RXC, Pan- 
ama City ; YVQ, Maracay, Venezuela ; XDA. 
Mexico City ; JNA, Nagoya. Japan ; SUY, Cairo, 
Egypt ; others which I picked up with the set 
on headphones are : K1O, Kahuku : RKB, Mos- 
cow ; VIC, Queenstown. Australia : FZV, Taran- 
arive, Madagascar ; PLL, Malabar Radio, Java : 

EZH, Bamaka, W. Africa ; KUW. Manila. P. I. 
The stations just mentioned are only a few 

of the 1,350 amateur and commercial stations 
that I received, so let's see how fast those 
short wave BCL's will learn code and get a 
new "earful." 

Best wishes. 
C. Bayard Smack, 
5500 Groveland Ave., 
Baltimore, Md. 

(Well, Bayard, we really should not publish 
your letter, because we were not sure that you 
received only a few or the whole of the 1,350. 
Anyhow, the sample list is not bad and we 
hope that by the time this is printed, you have 
gotten the whole works. -Editor.) 

HE'S LOOKING FOR TROUBLE 
Editor, SHORT WAVE CRAFT : 

First, I want to thank you for making a 
monthly magazine out of SHORT WAVE CRAFT. 
I certainly do like it. I am not a "key -clicker" 
yet, but 1 hope to he soon. I have built the 
"Doerle" short wave receiver and I want to 
say it does all you say it will. I have built 
about fifteen sets, since I have been playing 
the radio experimenter, and I have found SHORT 
WAVE .CRAFT the best magazine that I have 
ever used, as the Radio News and Radio -Craft 
Is more for the service man. So here's to suc- 
cess for SHORT WAVE CRAFT. I would like to 
hear from other short wave experimenters. I 
will answer all letters. 

Yours truly, 
J. Joseph Whalley, 
401 Springdale St., 
Cumberland, Md. 

(Well, Joseph, it's your own fault and you have 
only yourself, to blame for it. We are printing 
your letter and as iv punishment we expect you 
to answer each and every one of the letters 
you will get from our readers.- Editor.) 

SUPER- REGENERATION 
Editor, SHORT WAVE CRAFT : 

I would like to get in touch with anyone 
interested in super -regeneration and its appli- 
cation to short wave receivers -i.e.. under 200 
meters. I have experimented for some years 
and find super -regeneration a more interesting 
field than trying out two -volt or screen grid 
tubes. 

No circuit is better than its parts, i.e.. its 
tubes, grid -leak, "B" control, etc., but "super - 
reg." very often gets ahead of even moderately 
priced experimental material and encourages 
one to rebuild the circuit with the best obtain- 
able. In some circuits one uses 1:00 and 1250 
Lac coils -well, they can be shielded and are 
still obtainable ! Very frequently fixed con- 
densers do the trick, as in the Flewelling and 
the modified Flewelling circuits. 

GOOD WORK! 
Editor, SHORT WAVE CRAFT: 

I wish to congratulate you on SHORT WAVE 
CRAFT ; truly, it is a real LIVE magazine for 
the short wave fan and experimenter. Every set 
that I have built from "hook -ups" in your maga- 
zine has given me perfect results! I am the 
proud owner of the set that was described in 
Feb.-Mar., 1932, issue on page 339, by "Bob" 
Hertzberg, and what results! VE9GW, VE9CL, 
VE9DR, W8XK, G5SW, W1XAZ, W3XAL, W9XAA, 
HRB, W2XE, W9XF, W2XAF, I2R0, and CMCI. 

On the broadcast band it is a wonder, 10 KC. 
selectivity ; I have logged 63 stations on the broad- 
cast band alone so far. Some of my DX stations 
are WIOD, Fla.; XEB, Mexico; KMOX, St. Louis, 
Mo. ; and XDR, Del Rio, Texas, all with loud- 
speaker volume. I received station CMCI last 
month and got a card from them verifying recep- 
tion. I will quote it to you: "Havana, Cuba. 
This card is to verify that you heard station 
CMCI located on 49.50 meters. Short Wave of 
The International Broadcasting Co., of Havana, 
Cuba. Broadcasting a program on last Feb. 29, 
1932. We are broadcasting every evening at 8:30 
E. S. T." They sign off at 10:30 p.m. You might 
add this station to your "dandy" list of short 
wave stations. My best wishes to SHORT WAVE 
CRAFT. 

Arthur Ricketts, 
95 Radford St., 

Yonkers, N. Y. 

(We are of course tickled silly, Friend Ar- 
thur, that we received a letter from you boys 
telling us that one of our feature sets is 
"perking" favorably.- Editor.) 

There seems to be a big field for "super -reg." 
and if broadcast sized coils can be used, then 
substitute them with the short wave type, such 
as Pilot, Octo, IIammarlund, National, Air - 
King, etc. The circuit remains the same, pro- 
vided .00014. .00015 or .00016 variable S.L.F. 
condensers are used. 

Why not allow those interested in super - 
regeneration under 200 meters a small corner 
or page in SHORT WAVE CRAFT? I have every 
number from No. 1 and try nearly every circuit 
and every improved circuit I can find -in "re- 
generation" -but super -regeneration, I find, 
gives the experimenter lots of research ! My 
old Flewelling, modified Flewelling, Bishop and 
Autoplex "come out" periodically and "do their 
stuff" as gamely as ever. 

Sincerely. 
Ricard P. West, 
Gunter Apt. B 3, 
41st Baltimore Ave., 
Philadelphia, Pa. 

(This is the sort of letter we like to receive, 
Ricard, and we can't get too many of them. 
We also think that "super- regeneration" is the 
coming thing in short waves, and if we get 
enough dope front you readers, we promise not 

only a small corner. but srreral pages in SHORT 

WAVE CRAFT. Lrt's hay(' all the data and all 
the in no rations oa saper -regeneration. - Ed- 
itor.) 

IT PULLS 'EM IN! 
Editor, SHORT WAVE CRAFT : 

I am the owner of tic Two -Tube "SWC" 
Portable, published in your book, "IIoas 'ro 
MAKE AND OPERATE SHORT WAVE ICEcnivERs." 

and wish to inform you that this set has some 
"wallop." 

Following are some of the stations I re- 
ceived, many of them coming in on the loud 
speaker : DIJ, Iiiinigswusterhausen, I_'RO, P'TN. 
FYA, LSN, IIVJ, PCQ, l ;5S1V, Vl:9CL. VE9GW. 
W5AEJ, WGXI, WSXK, Canada, W8XAL, WJXF, 
W2XE, W3XAL, W2XAF, \V3XAU, and numer- 
ous other stations. 

I ai a also a reader of SHORT WAVE CRAFT 
and "believe me you" I think each copy is 
better than the one before. Keep up the good 
work! 

Very truly yours, 
George Lachmann, 
133 Church St., 
New Rochelle, N. Y. 

(Yes, George, we do admit the 2 -tube port- 
able was the "berries." Hundreds of other 
readers hare obtained the sanie sort of re- 
sults.-Editor.) 

FOR THE "D.X." S. W. HOUNDS 
Editor, SHORT WAVE CRAFT : 

Having been a regular reader of SHORT WAVE 
CRAFT for some time and never having contrib- 
uted to your pages I thought I might as well 
get ambitious and write to you. First a short 
list' of stations I received in my wanderings on 
short waves since early 192G. Outside of the 
U. S. I have beard programs from : G2NM. 
FTN, GBS, FZG, FYA, I2RO, UOR2, G5S\V. 
CJRX, PLF, LSX, NRH, EAQ, LSA, PCJ, PCL. 
VK2ME, VK3ME, HS2PJ, DOA, EII9OC, WUXI, 
VE9DR, VQ i LO, HKX, HCIDR, IIKA, ERB, 
CTIAA, YV2BC, CMCI and numerous others. 
Numerous American stations have been re- 
ceived, also Canadian. 

CJRX at Winnipeg is now working on their 
original 25 meter wave, after playing with 
other frequencies. They belong on 25 meters. 

EAQ, located in Madrid, Spain, located on 
30.30 meters as announced, as I see you also 
have them listed 30.30 which is O. K. ; can be 
heard every Saturday from 1 :30 P. M. to 8 :30 
P. M. or thereabouts. They come in the whole 
time with very good volume and quality right 
to the "sign -off." Announcements are made 
after every selection and sometimes selections 
are cut off for announcements. Spanish and 
English 'is used and the announcer in a low, 
slow, drawling voice says, Hello, Hello, Ilello 
EAQ, Madrid, Spain, calling. Thus it can be 
easily identified. I have a two -tube converter 
using '27 oscillator and '24 detector ; circuit 
taken from Radio Amateur's hand -book. I am 
using it on a 1932 Philco seven -tube broadcast 
receiver, and it works O. K., as you can see. 

I receive FYA -5SW and I2R0 every clay 
without fail, rain or shine. FYA is the best 
one after 5 :00 P. M. E.S.T. I hope the latter 
part of my letter will be of some help to Bob 
Hertzberg. I would like to help him fill up his 
column "When to Listen In," as he has been 
a great help to me in locating stations. You 
need not print all of this, only the part which 
I hope will be of some help to the holy "DX" 
hounds. 

Yours very truly, 
Ben Ingham, 
537 Mt. Auburn St., 
Watertown, Mass. 

(A mighty fine list, Friend Ben, and of sure 
interest to all the "DX" short wave hounds. 
Keep up the good work.-Editor.) 
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Short Wave Question ®x 
Pentodes in Push -Pull Stage 

Daniel Martin, Savannah, Ga., wants: 
(Q) A circuit of a two -stage audio 

amplifier, using 2 volt pentodes connected 
push -pull style in the output stage. 

(A) The circuit is given in these col- 
umns. A '30 is used in the first stage. 

Above -Circuit for two -stage audio am- 
plifier using two -volt pentodes, con- 

nected in push -pull. 

Converter 
Clem Ceccerelli, Archbald, Pa., asks: 
(Q) Can you give coil details on the 

Hoodwin converter described in a past 
issue? 

(A) This is a manufactured unit and 
details on this particular model are not 
available. 

2 -Volt Tubes More Sensitive? 
Richard Booth, Jennings Lodge, Ore., 

writes: 
(Q) I have been told that the 2 -volt 

tubes are far more sensitive than '99 
types. Is this correct? 

(A) No. The '99's will be found as 
sensitive as the '30's but, of course, the 
2 -volt screen grid '32 is considerably 
more sensitive. 

(Q) I have built the set described by 
Mr. Doerle, but "hand- capacity" effects 
cause much trouble. How can this be 
eliminated? 

(A) The trouble can be eliminated by 
shielding the back of the panel with tin- 
foil, copper sheet or other metal and then 
grounding this to the "B" negative. 

Best Detector for Television 
M. R. Marlowe, Ithaca, N. Y., wants 

to know: 
(Q) What type of detector is most 

suitable for television reception, also sec- 
ond choice? 

(A) 1st- Crystal (Carborundum or 
Zincite -tellurium preferred) . 2nd -Flem- 
ing two -electrode (diode) . 3rd -Screen grid (tetrodè). 4th -Three -electrode 
(triode) . 

(Q) Would it be a_ dvisable to replace 
a '27 detector with a diode detector? 

(A) Most assuredly; response on the 
high frequencies (image) far surpasses 
that obtained with any other tube detec- 
tor. It will, however, probably be neces- 
sary to add another R.F. stage, if the 
television signals are weak, since, in a 
diode, there is no amplification. Two cir- 
cuits are given in these columns for 
diode. 

Edited by 
R. William Tanner 

(Q) Using .00014 mf. tuning condens- 
ers, how many turns are needed to cover 
the television band? 

(A) On a form 1 -inch in diameter, 
about 30 turns of No. 26 enamel will be 
needed. 

Transmitter Queries 
Carl Trottier, Wilder, Vt., wants to 

know: 
(Q) The values of the condensers, re- 

sistors and coils used in the Hartley 
transmitter shown on page 215, October 
issue. 

(A) For the 80 meter band the an- 
tenna coil may have 6 to 10 turns, plate 
and grid coil 10 turns. The antenna series 
condenser and oscillator tuning condenser 
each .0005 mf. The grid and plate block- 
ing condensers .001 mf. Filament by- 
pass condensers .006 mf. The filament 
center- tapped resistor should be 40 ohms. 
Any good short wave R.F. choke will be 
satisfactory. The range of the plate 
meter may be to 50 M.A. The antenna 
meter MUST be a radio frequency type, 
with a range of 0 to 1 amp. 

Another hook -up for a Diode detector, 
using shunt connection, directly coupled 

to A.F. stage. 

Diode detector hook -up with series con- 
nection, direct -coupled to A.F. stage. 

Long Wave Receiver 
Albert LePage, Fall River, Mass., asks: 
(Q) Referring to the long wave circuit, 

page 188, Oct. -Nov., 1931, can "honey- 
comb" coils be used without changing the 
circuit? 

(A) Yes. Of course it will be neces- 
sary to add an antenna tuning condenser 
of .0005 to .001 mf. The tuning range 
then will be up to 25,000 meters. 

Tube Bias 
H. H. Megley, Medicine Hat, Alberta, 

Canada, writes: 
(Q) In regard to the circuit, page 205, 

Oct. -Nov., 1931, issue, what is the bias 
on the first audio tube? 

(A) With an American made tube 
(201A) the bias would be approximately 
4.5 volts. 

(Q) What is the value of the detector 
R.F. choke? 

(A) 85 to 90 millihenries. 
(Q) Can a Pilot audio transformer be 

used in place of a Ferranti? 
(A) Why not? 

How Many Turns on R.F. Choke 
V. B. Coe, Mt. Vernon, Ohio, asks: 
(Q) How many turns of wire in the 

R.F. choke in the circuit of the Hartley 
transmitter, page 346, Feb. -Mar. issue? 

(A) This may consist of 300 turns 
No. 36 enamel wire on 1/2" diameter form. 

(Q) What size wire or tubing is used 
in the oscillator and antenna coils? 

(A) Copper tubing, 3/16" to 1/4", is 
generally employed in amateur transmit- 
ters. However, since the power is low, 
No. 12 or 14 wire will give as good 
results. 

(Q) Is the .0005 mf. condenser a regu- 
lar 23 plate receiving condenser? 

(A) An ordinary receiving condenser 
with a good grade of insulation can be 
employed, but the number of plates will 
depend upon their exact size and spacing. 

Microphone Modulation Circuit 
Elwood McQuade, Battle Creek, Mich., 

asks: 
(Q) For a diagram on how to hook up 

a microphone for "loop modulation" for 
a 160 meter phone transmitter. 

(A) The circuit is given in these col- 
umns. However, loop modulation is not 
advisable, since the output is "wobulated" 
and not modulated. Loop modulation is 
not used by amateur or commercial sta- 
tions for the reason stated. 

(Q) Is a single wire antenna good 
enough for 160 meter operation? 

(A) If of the proper length and a 
Hertz, it will radiate efficiently but only 
in the directions in which it is run. A 
flat -top or cage antenna of 4 to 8 wires 
in conjunction with a suitable counter- 
poise will give better results and require 
less space. 

(Q) I now have a Pilot super -wasp re- 
ceiver which I used for phone reception. 
It has not the volume for such work. 
What circuit would you recommend as 
giving sufficient sensitivity and selectiv- 
ity for the phone bands? 

(A) I would advise nothing but a su- 
perhet. An ideal combination would be 
as follows : vario-mu tuned R.F., screen= 
grid first detector, '27 oscillator, three 
vario -mu I.F. stages, Carborundum crys- 
tal second detector, '27 A.F. and pentode 
power stage. The resulting sensitivity, 
selectivity and volume leave nothing to 
be desired. 

For laboratory or experimental use, a 
microphone absorption modulation cir -. 

cuit may be used as shown. 
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Beat This Record? 
31 Countries and 5 Continents 
in One Month -with a 727SW 

. 

For the First Time 
in Radio History - 
the Best AND the 
Cheapest ... . 

The Silver - Marshall all -wave 727SW (550 to 18,000 

kilocycles) is a receiver that cannot be outperformed 
station for station. It has 10 tubes that all operate on 
both broadcast and short -wave. Automatic volume 
control that eliminates fading on distance tuning. 
Meter tuning. Fractional microvolt sensitivity. 10kc 

selectivity. And it has an EXCLUSIVE S -M feature - 
COLOR TUNING. It is a dial on which ALL the bands 
are accurately calibrated. It is as easy to find HRB, 

Tegucigalpa, Honduras, as it is to find KDKA. 

The price of the 727SW chassis and speaker (factory 
wired and tested under the personal supervision of 

McMurdo Silver) is $58.51 NET. 

Tear out part of this page -pin a $5 bill to it with your name 
and address, and the 727SW will be shipped balance C. O. D. 

Play with it for 10 days- give it every operating tesi. And if 

it is not the best receiver you ever tuned, return it and your 
money will be promptly refunded. 

The 727DC (550 to 15 00 kc) chassis and speaker for operation 
with the new Eveready Air -Cell battery is $40.87 NET. Write 

for details. 

Let us send you a photo- 
static copy of the 6 -page 
log G. H. Hanson, in Maine, 
got on his 727SW in less 
than 30 days. It covers 
every continent, very 
nearly every state, and 31 

foreign countries) And he 
has just begun. 

6419 West 65th Street Chicago, U. S. A./ 
Address_.__ 

SILVER - 
MARSHALL. 

Inc. 
6419 W. 65th St. 

Chicago, U. S. A. 
EJ Enclosed find $5. Send 

727SW balance C. O. D. for 
ten day trial. 

Please send me FREE a copy of 

G. H. Hanson's log. 
Send 727DC details. 

Name- - - ---- ------ - - ---- - - - - - - -.. 
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12,500 
On 

Set 

Kit 
able 

MILES 
Two Tubes 

Described in Nov.-Dec. Issue 
SHORT WAVE CRAFT 

for this Remark- fit 
Receiver....... 

of 

.50 
with 3 

cover- 
to 110 

complete 
Ping-in-coils 
ing 15 

meters. 

Set Complete, Wired and 
Tested $9.00 

Above uses two UX230 non- micro- 
phonic tubes, 76c each. 

100 -200 Meter Television and 
Police Coil .30 

200 -500 Meter Broadcast Coil.. .50 

Kit for above set adapted 
for portable use. 

$4.95 
Above Completely built and tested. 

$9.00 
National SW3 Round -the -World 3- 
Tube Set, complete with plug-in - 
coils 

$ 3 3 00 
National Type BM 3" Midget 

Velvet Vernier Dial $1.35 
New Automobile Tubes, Type 

236 and 238, each 1.00 
Type 237, each .75 

5 -Volt Pentode Tube for use 
with adapter in sets using 
171A Tubes $1.00 

Princeton Orange and Black 
Pentode Adapter, each .50 

Genuine "Best" Short Wave 
Converter Coil Assembly 5.95 

Hammarlund 2 -Gang .00014 
Short Wave Condenser as 
used in "Best" Converter 
and Police Call Thriller 2.86 

Latest "Amateur Radio 
_,3Call Books ". Lists 40,000 
Short Wave Stations, 
each $1.00 

`°' 

,.-. ,... 

Sit ort Wave Headquarters 
VISIT OUR STORE 
WHEN IN TOWN 

United Radiobuilders 
1234 -36 Springfield Avenue 

Irvington, New Jersey 
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Experimenting With Ultra 
Short Waves 

By HANNS GUNTHER 
(Continued front page 99) 

connected in the circuit leading from the heater 
battery to the grid circuit loop. The connection 
points are indicated in Fig. 2; the connection 
bridging them is of course removed. Naturally 
such a simple apparatus is not very free from 
distortion, but in the case of suitable experi- 
ments, in which a plate battery was used in- 
stead of the usual 110 -volt, 60 -cycle A.C. con- 
nection (to shut out network disturbances), 
phonograph music was heard fairly clearly 
through three successive rooms at a distance 
of about 45 feet, while Hoerner in his experi- 
ments even reached a range of 64 feet. Oscil- 
lations modulated by a buzzer are heard con- 
siderably more stronger at this distance ; such 
experiments are therefore very interesting. The 
same holds for range experiments with vertical 
antennas, but then the oscillations pass beyond 
the limits of one's dwelling and for reception 
one would need a suitably built tube receiver. 
Contrasting with this, we see the main advan- 
tage of the apparatus just described in the fact 
that the radiation of waves remains limited to 
a relatively small space ; for this purpose the 
horizontal antenna is preferable. Rafa. 

A Pendulum Regeneration 
Short Wave Receiver 

(Continued from page 90) 
crackling in the phone, if one grasps the plate 
of the tube with the dampened finger. By 
changing plate resistance It5, whose amount 
will vary by about 10,000 ohms, the audion 
can be made to oscillate. The oscillation tube 
will cause far less trouble or none at all. 

Finally, it would be desirable to make the 
heating of the detector capable of regulation ; 
this is not easy to manage. Instead of this one 
can use instead of R5, a variable resistance. 

The following hook -up represented in Fig. 3 
is also recommended. The screen -grid has a 
special plate lead, in which resistance R5a lies, 
but at the same time there lies in the screen - 
grid lead also a resistance It9, which is bridged 
by a block condenser of about 1 mf. R5a and 
R9 evidently form a potentiometer, at whose 
one tap -off the screen grid lies. The value of 
these two resistances in their sum is surely not 
critical, but it might be rather difficult so to 
select the ratio of the two resistances that the 
screen -gild actually gets the correct potential. 
Therefore I propose the hook -up given in Fig. 4, 
where a high resistance potentiometer is used 
with a 10,000 to 50,000 ohm resistance R5b. 

`Musical Arc' a Spectacular 
Phenomenon 

(Continued from page 76) 
modulation. This action set up air wave vibra- 
tions similar to thunder, but instead of the 
roar and roll of thunder it was a musical 
sound similar to the music being broadcast. 
Men working 300 or 400 feet away thought 
they were hearing the output of a giant loud- 
speaker ! If the arc were allowed to continue 
it moved out toward the end of the antenna, 
due to the movement of the hot gases, arced 
across the insulators, cracking them open, and 
finally the intense heat melted the copper and 
caused the antenna to drop. 

The trouble was solved in two ways. An- 
tenna wire of larger diameter was adopted, 
and a large corona plate or half- sphere was 
placed at each end of the antenna. These 
measures reduced the voltage gradient at the 
wire surface, due to the increased radius of 
curvature of conducting surface. It is now 
possible to get 35 kilowatts of power, modu- 
lated 100 per cent. in the antenna, without 

asteful and destructive coronas. 

ANENT THE WORD "THRILL BOX" 
In the last issue the name "Police Thrill 

Box" was used as the title of the cover feature 
article. The name was chosen quite inadver- 
tently and innocently by the editors, but we 
have been reminded by the National Company, 

well -known builders of short wave apparatus, 
that the name "Thrill Box" has been publicized 
and advertised by them for a number of years ; 

We are therefore glad to give credit where it 
is due. Whenever a new short wave converter 
or other apparatus is given a name by the 
editors, they always strive to assign a name 
to it that will not conflict in any way with a 
name or phrase that has been registered, ad- 
vertised or publicized. 

NEW TRANSMITTER TUBE 
THIS new type of 210 tube for amateur 
transmitters, which is known as the Triad 

210 -Special, incorporates a number of improve- 
ments which make it possible to use this tube 
in circuits which, up to now, were a practical 
impossibility. For instance, the type 210 -Special 
is conservatively rated to carry a maximum of 
800 volts on the plate, as compared to the 
present rating of 425 volts, states H. T. Himeon, 
Chief Engineer of the Triad Company. 

The principal external difference in the ap- 
pearance of the tube comes as a result of the 
Plate connection being removed from the base 
and being brought out at the top of the bulb. 
This change brings about several important 
improvements. The output capacity of the 
tube is materially reduced and this makes 
transmitting circuits much easier to balance. 
The plate potential is completely isolated from 
the socket. Very few sockets will withstand 
the application of 800 volts on the plate, which 
this new type of tube makes possible, even if 
the tube itself could be used with such a high 
voltage. 

When the tube is used in an oscillator cir- 
cuit, all of the radio frequency current is re- 
moved from the base of the tube itself. With 
the ordinary type of tube, used in circuits of 
this character, when the voltage or frequency 
is too high, the sockets cometimes break down 
or become short- circuited and so do the bases 
of the tubes themselves. There is also the 
prevalent fault of blowing up the stems of the 
tubes. The higher the frequency the quicker 
the base and the stem is likely to develop leaks. 

These new tubes are extremely hard tubes. 
resulting from the use of specially designed 
vacuum exhausting systems. The advantages: 
of tubes of this nature are immediately ob- 
vious. 

Furthermore, the new type of tube oscillates, 
very readily at very high frequencies and are 
being used on wave lengths well below 10 
meters. With the ordinary type of 210 tube it 
is usually difficult to work consistently much 
below 40 meters. Here we have a frequency 
ratio of 1 to 4 in favor of the new tube. 

The New Triad 210 - Special Transmitting Tube. 
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EfyiN/WORLD-WIDE 
Reception 

Hear London, Paris, Rome 
South America, Australia 

With the New 
MIDWEST 

SHORTWAVE 
CONVERTER! 

111 

If you now have a late model super- heterodyne of ample power - 
9 tubes or more -you can easily convert it to an ALL -WORLD, 
ALL -WAVE set by adding a Midwest Converter to it. This new, self - 
powered Midwest Converter easily converts any AC set of adequate sen- 
sitivity into a short -wave receiver that will bring in foreign stations of 
England, Holland, France, Germany, Italy, South America, Mexico, Australia and 
many other countries. This is not only the best and most powerful but the lowest - 
priced super -het converter on the market. Buying direct from the factory saves 
you 50% or more. And every Midwest Converter is backed by 30 days FREE 
trial and a positive guarantee of satisfaction. 

Sell.Powered 
Many converters recently put 
on the market depend on the 
radio for power which puts a 
strain on the power supply of 
the set. Not so with the Mid- 
west Converter. It has its 
own power supply which not 
only avoids overloading the 
transformer and other parts 
of the set as well as poor re- 
ception due to reduced voltage. 

NO PLUG . IN COILS 
Every Important Feature 

1. Ball- bearing variable con- 8. 
denser floated in rubber 

2. Accurately peaked I. F. at 
575 K. C. 

3. No changes required in set 
4. Complete power unit fil. 

and B supply (80 rectifier) 
5. Self- healing electrolytics 
6. Scientifically shielded 
7. Noiseless low -loss switch- 

ing device 

9. 
lo. 

11. 

12. 
13. 
14. 

Thoroughly filtered 
Non -regenerative detector 
Vernier 6 -1 slow motion 
dial (illuminated) 
No troublesome body ca- 
pacity. 
Proven circuit 
Shielded output cable 
Extremely simple to con- 
nect 

Enjoy Radio All Summer Long! 
Short -wave reception is at its best during the Spring and Summer months. 
When static and other interferences make your ordinary set unenjoyable, 
you can have hour after hour of delightful entertainment listening to 
foreign stations, ships at sea, airplane calls, Police messages and other 
short -wave broadcasts. That's what it means to have your set equipped 
with a Midwest Converter. 

Read These Letters! 
NEW ZEALAND USER HAS LOGGED 
141 STATIONS ALL OVER THE WORLD 

"I would stack my Midwest up against any other make on the market. 
I have a log of 141 stations, 'Midwest gets 'em all over the world.' 36 
stations in New Zealand, 34 Australian, 10 in Japan, 1 in China, 2 in 
India, 1 in Czechoslovakia, Bratislava, and Siam, 'Radio Bankok,' 2 in 
Honolulu, and a total of 156 stations in the U. S. A., including New York, 
Cincinnati and Los Angeles. This is a log which would be hard to eclipse 
by any other make of any power." -Fred W. Morley, 1000 Fitzroy Ave., 
Hastings, Hawks Bay, New Zealand. 

GETS MANY FOREIGN STATIONS 
"During the past week I logged the following : FYA Pontoise, France ; 

GBW Rugby, England ; HVJ Vatican City, Italy ; XLA Mexico City ; 

VK2ME Sydney, Australia ; VE9GW Bowmanville, Canada ; 12Ro, Rome, 
Italy G5SW Chemlsford, England ; CGA and VE9DR Drummondville, 
Canada. Also picked up many amateur and airport stations from all over 
United States. Numerous ships, shore and transatlantic phones from both 
sides and an Hawaiian Test Station came in clear and sharp. Several 
Spanish and German speaking stations have also been received but not yet 
identified. Have received every broadcast from FYA, morning and after- 
noon, for over a week with wonderful tone and volume. The Midwest 
Combination Set is certainly one to be proud of. " -Wm. S. Teter, Winter - 
park, Fla. 

MIDWEST RADIO CORP. 
Established 1920 

DEPT. 85 CINCINNATI, OHIO 

4)-14,64 

COMPLETELY 
ASSEMBLED- 

USE WITH 
ANY GOOD 
SUPER -HET. 
The Midwest Converter is usable 
with any standard super- hetero- 
dyne of ample power and selectiv- 
ity. If you do not now have such 
a set, mail coupon at once for the 
big new Midwest catalog showing 
sensational direct - from - factory 
bargains in 9 and 11 -tube super -heterodynes, and 15 -tube ALI.- 
WORLD, ALL -WAVE COMBINATIONS, battery sets, auto radios, etc. 
Deal direct with the Midwest factory and SAVE UP to 50 %, whether 
you need just a Converter or a complete new set. 

TERMS 
AS LOW AS 
$500 

DOWN 
13 

MAIL FOR BIG FREE CATALOG 
AND LIBERAL TRIAL OFFER 
Midwest Radio Corp. 
Dept. 85, 
Cincinnati, Ohio 

( ) Send me SPECIAL 
USER AGENT'S 

PROPOSITION 

IWithout obligation send me your new 1932 catalog and complete 
details of 13- and 15 -tube All- World, All -Wave Combinations, 
4 -tube Converter, 9- and 11 -tube Super- Heterodynes, low factory 
Iprices, easy terms and liberal 30 -day free trial offer. This is 
NOT an order. 

Name 
Address 
Town 

State 
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Two combined 

SHORT 
WAVE 

and 
Standard Broadcast 

Superheterodyne 

Radio Receivers 

The CROSLEY 
DISCOVERER 

With this marvelous new Crosley radio receiver 
you can know the thrill of listening direct to 
foreign stations, air pilots receiving instructions, 
police calls and many other interesting and 
unusual things that travel the short wave bands. 
Every channel from 14 to 
550 meters is covered. Of 
course ordinary broad- 
casts can also be heard. It 
is housed in an extraor- 
dinarily beautiful cabinet 
and sells at a sensation- 
ally low price. 

s77so 
COMPLETE WITH 

7 TUBES 

The CROSLEY 
ADVENTURER 

The 12 tubes of this Crosley superheterodyne 
short -wave and standard broadcast receiver 
make it, we believe, the most sensitive, best 
performing and most complete set ever offered 
at any price for home re- 
ception. The wave length 
change, as in The DIS- 
COVERER, is effected by 
means of a panel switch - no coils to change. The 
cabinet is a marvel of 
furniture design. The price 
is amazingly low. 

ig so 
COMPLETE 

WITH 
12. TUBES 

Montana, Wyoming, Colorado, New Mexico and 
west, prices slightly higher. 

THE CROSLEY RADIO CORPORATION 
Home of "the Nation's Station " -WL \V 

Powel Crosley, Jr., President Cincinnati 

YOU'RE THERE WITH A CROSLEY 

5 Meter Waves Link Plane to Earth 
The possibility of restricted or virtually pri- 

vate radio communication was recently demon - 
strated in an ultra -short wave or ultra -high 
frequency test under the auspices of the Amer- 
ican Radio Relay League. The test, the results 
of which are thought by experts to be of great 
importance, was carried on between a plane 
and amateur radio stations between Boston 
and New York. 

The plane, equipped with five -meter radio 
apparatus, left Boston for New York. In ac- 
cordance with prearranged instructions, some 
200 amateur radio operators attempted to estab- 
lish communication with the plane, using the 
ultra -short wave. The Relay League, using a 
station on Sheldon IIi11, established voice com- 
munication with the plane when the latter was 
over Worcester. The importance of the test 
lies in the restriction of the communication. 
Experimentation with the ultra -high frequency 
or ultra -short wave shows its limitations to be 
within the "line of sight." This limitation 
would enable direct communication between a 
plane and a ground station from which other 
receiving apparatus beyond the "line of sight" 
would be excluded. It would be possible also 
for two planes flying at a high enough altitude, 
to communicate with each other, without any 
ground station not within the limitation zone 
being able to intercept the message. 
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Dog's Bark Heard 'Round the World 
IIere is "Shorts," the sky- terrier, who worked 

himself into a lather, barking at himself around 
the world. WGY's short wave station, W2XAD 
at Schenectady, N. Y., was experimenting with 
a round -the -world relay, Schenectady to Koot- 
wijk, Holland, to Bandoeng, Java to Sydney, 
Australia and back to Schenectady. "Shorts" 
barked once during the test, heard the answer- 
ing bark and kept going in the belief that he 
was working up a fight with an unseen rival. 
"Shorts" is old enough to know he can't catch 
his stubby tail, no matter how fast he runs, but 
he still expects to catch up with his bark as 
it travels around the world In nth second. 

(Continued on page 121) 

Build This Short Wave Receiver in Your BRIEF -CASE 
By HUGO GERNSBACK and C. E. DENTON 

(Continued from page 
Cautions 

Remember, the two -volt tube filament is sen- 
sitive to over -voltage and the tube action is 
quickly impaired. This makes the filament rheo- 
stat one of the most important items in the 
receiver, and it was deliberately mounted so 
as to be accessible but not so handy as to pro- 
vide the inexplicable desire to turn a knob so 
that the signal will be louder. Leave the knob 
off the filament rheostat so that it will be 
harder to turn. 

The wiring of the set should be done with 
solid wire on all contacts permanently mounted 
to the tube and coil -assembly rack. The leads 
(wires) to the balance of the set should be 
flexible and rubber- covered so as to reduce the 
danger of twisting and breaking while the set 
is being handled around. All joints should be 
soldered with a non -corrosive flux. 

The key- switch for filament control was used, 
as a small toggle or push switch would be 
unsatisfactory due to the possibility of acci- 
dental circuit closing and draining of the "A" 
battery. The key -type lock switch is the answer 
to this problem, as the only method of battery 
waste is then through the owner's carelessness. 
The plug-ill coils cover the bands from 15 to 
200 meters and thus a real short wave recep- 
tion can be had at ear phone volume. 

Everyone that has had an opportunity to 
test out this receiver has been surprised by 
the facility of tuning, distance covered, light 
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Schematic diagram of 

"Brief- Case" S -W 
Receiver. 

81) 
weight and remarkable compactness. As usual. 
the stamped and self -addressed envelope will 
bring answers to your questions by the author. 

Parts List for Brief -Case Receiver 
No. Naine of Part. 

1 -Eby antenna post. 
2 -Eby ground post. 
3A -100 mmf, trimmer Hammarlund. 
3B -Dijur or Pilot 100 muff. midget condenser. 
4 -1 set of S.W. plug -in coils (Air King), 15 

to 200 meters. 
5- .00023 Aerovox mica condenser. 
0 -1 meg. grid leak International resistor. 
7- 50,000 -ohm Frost potentiometer, 
8 -4 -prong Pilot socket. 
9 -3.5 to 1 audio transformer (small size). 

10 -II & H key type filament switch. 
11 -20 -ohm Carter filament rheostat. 
12 -4 -prong Pilot socket. 
13, 14-Yaxley insulated tip jacks. 
15 (Optional) -.001 m.f. Aerovox fixed con- 

denser. If set does not regenerate easily, 
try this condenser at "C ". 

One Brief -case -leather- quality to suit your 
pocket -book. 

Two 230 type Eveready -Raytheon 2 -volt tubes. 
1 pair Trimm 2,000 -ohm "featherweight" phones. 

AERIAL , 
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1 
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WHEN TO LISTEN IN 
By "BOB" HERTZBERG 

(Note: This department is prepared just before 
SHORT WAVE CRAFT goes to press, and contains 
the latest, last- minute "dope." This may con- 
flict in some details with the information in 
the regular list of short -wave stations of the 
world (printed elsewhere in this issue), as the 
long list must of necessity be made up in ad- 
vance. You can easily make corrections or 
additions to the list on the margins of the 
pages.) 

The German Stations 
Following is a letter that is self -explanatory : 

"On the chance that the verification of re- 
ception I received from the Reichspostzen- 
tralamt offices at Berlin (address : Berlin 
Templehof, Schoneberger Strasse 11 -15) may 1w 

of help to you In preparing your short -wave 
log, 1 am forwarding this information to you. 

"The lengthy vertification, written in Ger- 
man, points out that the German station broad- 
casts on two wavelengths -31.38 meters and 
19.737 meters. The call letters of the station 
on 31.38 meters are DJA, while the call of the 
station on 19.737 meters is DJB. 

"The 19.737 hand station is approximately 
.1 meter above the logging in your last issue 
for Konigswusterhausen. The writer of the 
letter also points out that DJB broadcasts 
special programs for North America every 
Monday, and apparently he is very grateful for 
reports of reception. 

"My compliments to you for your excellent 
efforts to give us a short -wave log. Yours is 
the only magazine I have found that Is of any 
aid in the short -wave field." 

LEE ERHARD, 
Tulsa World. 

Tulsa, Okla. 
According to the letter sent to 3fr. Erhard, 

the (Lerman slyort -wave station at Zeesen (near 
Berlin) transmits daily from 8 :00 to 9 :00 

a. m., 10 :30 a. nt. to 1 :30 p.m., 2:00 to 6 :30 
p. m., and often up to 7:30 p. nt., E. S. T. 

Vienna 
The short -wave station known as "Radio 

Wien," located in Vienna, Austria, is back on 
the air again. It is testing on Tuesdays and 
Thursdays from 8 :30 a. m. to 12 noon. and 
from 2 :00 to 5 :00 p. m.. E. S. T. The wave - 
length is 49.4 meters, which is plumb in the 
middle of the American and Canadian stations. 
However, some people manage to hear the sta- 
tion anyway. Its call letters are 17OR2. 

New Schedule for W8XAL 
Many WLW features are now being dialed 

by radio fans the world over as a result of 
these programs being broadcast simultaneously 
over W8XAL, the 10,000 watt short -wave sta- 
tion of the Crosley Radio Corporation. Cincin- 
nati, Ohio. The latest schedule of this station 
is as follows : 6 :00 to 10 :30 a. m., 1 :30 to 3.30 
p. m., and 6 :00 p. m. to 1 :30 a. in., E. S. T., 
daily. 

News from Guatemala 
Editor, SHORT WAVE CRAFT : 

"I had the great pleasure of receiving your 
recent letter and I appreciate very much your 
willingness to give publicity to my station 
TGX. I have some news for you. as follows: 

"Station TGW, which is the government sta- 
tion. has- 100 watts of power and is working 
from 9 :00 to 11 :00 p. m., C. S. T. Their wave- 
length is 45 meters. 

"Station TGX, which is mine, is not working 
every day, but I am always on the air Satur- 
day night from 9 :00 p. m. to 11 :00 p. m. or 
midnight, C. S. T. Also I have test transmis- 
sions irregularly from 1 :00 to 2.00 or 3 :00 

a. m. I have 100 watts now, and have been 
reported as far as Los Angeles, Cal., and in 
Colombia. S. A. My wavelength is 33.5 meters. 
Announcements are made in both Spanish and 
English. I have a very popular Spanish song 

(Continued on page 115) 
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NEW NATIONAL PARTS designed and 

made especially for ULTRA SHORT WAVE USES 

For successful operation on ultra short- waves, a whole new set of problems 
must be met and dealt with successfully before radio parts will work efficiently. 
These new NATIONAL Company parts for ultra short -wave are all newly 
developed especially for the purpose. In addition to the parts shown below 
NATIONAL Company, Inc., makes a full line of transmitting condensers, 
transformers and other parts for every kind of broadcast receiving and short 
wave circuit, amplifiers, power supplies, the NATIONAL NC -5 Short Wave 
Converter - most powerful made -and the famous SW -45 Short Wave 
Receiver. Write for our catalogue sheets MR -5 -32. 

MIDGET ULTRA 
SHORT -WAVE 

R -39 FORMS and 
COILS 

Give stability, maintain calibration and 
insure maximum efficiency and flexibility 
in ultra short -wave circuits. Made of 
R -39, wonderful low loss dielectric. l" 
diameter x 11/2 " long. For 40 -80 MC 
and 20 and 80 meter phone bands. 

TYPE 100 

RADIO FREQUENCY 
CHOKE 

Extremely low distributed capacity, four 
narrow spaced sections universal wound 
on Isolantite form. Has stiff leads for 
mounting but fits in grid leak clips. 
50 ohms DC res. : distr. cap. 1 mmf.; 
induct. 21/2 mh. ; rated at 125 ma. 

TYPE EMP 

SPLIT- STATOR 
CONDENSER 

A split- stator condenser for receivers and 
low -power push -pull transmitters. Spe- 
cial low -loss Isolantite stator -insulators 
are used. 1200 volt breakdown. Single 
spaced. Standard size 100 mmf. per 
section, but can be furnished up to 350 
mmf. per section. 

TYPE TMP 

TRANSMITTING CONDENSER 

Split- stator type. For medium power 
push -pull transmitters and "High C" 
Circuits. Especially suited for five meter 
work. Isolantite insulation. Polished 
plates with rounded edges. Special bear- 
ings, rigid frame. For 3000 and 6000 
volts. 

ì. 

SPECIAL 
ULTRA S. W. 

TYPE SEU 
DOUBLE SPACE 

CONDENSER 

Isolantite insulation. Heavy 270' plates, 
double spaced, insulated front bearing, 
constant low impedance pigtail, standard 
capacity is 25 mmf. For ultra short- 
wave tuning or neutralizing in low 
power transmitters. 

NATIONAL 
ISOLANTITE 

COIL -SOCKETS 

Reduce losses to a minimum in ultra 
short -wave work. For standard or sub - 
panel mounting. In standard 4, 5 and 
6 prong style and special 6 -prong type 
for National Standard R -39 Coil Forms. 

TYPE BM 

3" MIDGET 
VELVET -VERNIER 

DIAL 

A smaller dial with the famous V.V. 
mechanism for small receivers and trans- 
mitters. Fixed ratio only. Type BMD 
dual range 0- 100 -0: type BMC 200 -0 
clockwise. 

TEN METERS 

d, 

"BELOW 
TEN METERS" 

A Handbook 
of Ultra 

Short -Wave Radio 

First and only book of its kind. Com- 
piled by James Millen and Robert S. 
Kruse. Full of new and fascinating in- 
formation, "How to Build," etc., etc. 
Send stamps, coin or money order. 

Price, 50c 

MAUI h a 
Precision Radio Products 41* 

NATIONAL CO. INC. Sherman, Abbott & Jackson Sts., Malden, Mass. 
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X-866, $5.00 

All your radio tube 
requirements can be 
supplied by 

S. S. KRESGE 
Green Front Stores 

Here you will find all types of VAN 
DYKE Radio Tubes- R.C.A. licensed - 
double tested at the factory and guar- 
anteed to satisfy you. 

VAN DYKE Radio 
Tubes can be pur- 
chased only in S. S. 
Kresge Stores. 

Technical data bulle- 
tins arailable in all 
th CRC stores or will 
be forwarded upan 

request. 

VAN DYKE 
LABORATORIES 

5 Central Avenue 
E. NEWARK, N. J. 

Telegraphy 
Morse or Continental 

TELEPLEX is more than a 
machine - it is a SVSTEJI. 
It teaches you expert sending 
and receiving, Morse or Conti- 
nental Code -for amateur work 

or a good -pay position. 
TELEPLEX is used by the U. S. Arme and Navy 
and leading radio and 
telegraph schools. 

Write for Folder S1V -2 

Teleplex Co. 
76 Cortlandt St., New York 

irellepleX 
UNIVERSAL MODEL "BB" 

1932 VALUE -NEW DESIGN 
No other 2- Button microphone can give such 
superlative value for such a low price. Extra 
large size. Extra rugged construction. Extra 

LIST PRICE excellence of perform - 
$25.00 ance. Built especially 

for voice pick -up public 
address work and ama- 
teur broadcasts. 24 kt. 
Pure Gold Spot Centers. 
Duralumin Diaphragm. 
Frequency range to 
WELL over 4000 cycles. 
Guaranteed Performance 

at Rock Bottoni Price 
Universal Microphone Co., Ltd. 

424 Warren Lane, 
Inglewood, Cal., U.S.A. 

PUNT Z.H POLACHEK D O 
IDEAS 1234 BROADWA 

YOUR 

31st NEW YORK TRADEMARK er NOW 
,REO. PATENT ATTORNEY PROF. ENG /NEER 

WHAT IS YOUR INVENTION? 
Send me a simple sketch or model for 

CONFIDENTIAL ADVICE 

IT 

SHORT WAVE CRAFT 

In answer to sunny requests we intro- 
duce z new department this th- 
ItAI)IO AMA'1'I L ItS WHO MADE GOOD" 
-and we know you will find these person- 
ality sketches of radio celebrities intensely 
interestiug. (Clip and paste this column in. 
your scrap -book and in the course of a 1/car, you 
will hare an interesting and valuable list of the 
prominent men affiliated in some manner with 
this great industry.) 

McMURDO SILVER 
"FROM amateur to executive in twelve years" 

would be a good description of the prog- 
ress of McMurdo Silver, president of Silver- 
Marshall, Inc., since its inception in 1924, and 
now just past his twenty -ninth birthday. 

McMurdo Silver's first interest in radio dates 
to the electrolytic and crystal detector days of 
1912, and in the years from 1912 to 1916 he 
assisted in the development and operation at 
amateur station 8VM at Geneva, New York. 

In 1916, Mr. Silver moved to New York City, 
experimenting with radio until the war, and 
then, being too young to enlist, engaging in 
the antique gun business for amusement. After 
the war he again took up radio, and in 1920 
joined the laboratory force of the Westinghouse 

McMurdo Silver, 
father of the "kit" 
set idea, has had a 
meteoric r i s e and 
started in the radio 
business as an ama- 
teur operator at sta- 
tions 817M and 2- 
BE.-1. Mr. Silver is 
today president of 
t h e Silver -Marshall 

Company. 

Lamp Co., at Bloomfield, N. J., then engaged 
in developing transmitting and receiving tubes, 
during his spare time building sets and develop- 
ing amateur station 2BEA. In 1922 he became 
the first employee of the Ilaynes- Griffen Radio 
Service of New York, where he was responsible 
for the introduction of the first "kit" set in the 
world, and in 1923 of the first practical "super- 
heterodyne kit," and the world's first "portable 
superhet." 

1924 saw him start "on his own" in Chicago, 
and the history of Silver- Marshall since then 
is common knowledge to our readers. "Mac" in 
nine years has been responsible for thirty -nine 
new radio developments, now universally used 
in home radio receivers. IIe is the "father" of 
the "kit" set business, if there is one. Yet he 
has only a grammar school education -the rest 
is liard work, curiosity, and much study by the 
midnight oil. 

LOUIS GERARD PACENT 
11ADíO, in its larger, popular aspects, is a 

comparatively new field. But there are a 
few men whose active contact with it date back 
far beyond the year 1921, when the lure of 
radio broadcasting first began to sweep this 
country. One of those few is Louis Gerard 
Pacent, who as early as 1906 was experiment- 
ing on early systems of transmission and re- 
ception. Today his enthusiasm for radio is as 
unstinted as it was twenty -four years ago, 
when very few, if any, could hope to visualize 
the marvelous possibilities of the field. 

By persevering study, personal experimenta- 
tion and-grasping every opportunity at educa- 
tion relating to his hobby, young Pacent sought 
to achieve his ambition of becoming a radio 
engineer. Today he is President of Pacent 
Electric Company engaged in the production 
and distribution throughout the world of his 
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own inventions and designs. Other companies 
which he heads include the Pacent Reproducer 
Corporation, which boasts the second largest 
number of talking picture installations in the 
world and the Pacent Radio Corporation, de- 
voted to the manufacture of radio apparatus. 

During the war, Mr. Pacent divided his activ- 
ities between business and the radio service of 
the United States Army and Navy. He suc- 

Louis Gerard Pa- 
ccnt, who needs no 
introduction to radio 
men; he is also well 
known to the "talk- 
ie" world, having 
developed one of the 
best and most wide- 
ly used "talkie" ap- 
paratus. Mr. Pacent 
is one of the radio 
pioneers and a- mem- 
ber of numerous ra- 
dio and other socie- 

ties. 

ceeded in designing and putting into service de- 
vices which helped to do their bit to win the 
war. 

Among Mr. Pacent's numerous inventions 
are : Universal Plug, Twin Adapter, Multi -Jack, 
Mesco IIi -Tone Radio Buzzer, several Sending 
Keys, Duplex Inductances Mounting, several In- 
ductance Attachments and several receiving 
and transmitting sets. His contributions to 
radio literature include : "Manual of Wireless 
Telegraphy," "How to Make a Trans -Atlantic 
Wireless Receiving Set," a number of papers 
and articles, including : "The Wavemeter in 
Wireless Telegraphy and Telephony," which was 
read before The Radio Club of America as 
early as 1911, "A Radio System for Simul- 
taneous Sending and Receiving," "The Relay 
Antenna Transfer Switch," "Radio Telephony," 
etc. 

WILLIAM EDWARD HARRISON -W2AVA 
WILLIAM E. HARRISON started radio con- 

struction and experimentation in 1919. He 
obtained his operator's license in 1926. Was 
elected to the presidency of the DeWitt Clinton 
Radio Club and held that office for two years. 
Organized code and theory classes and started 
many now prominent amateurs on their way in 
this most fascinating hobby. 

In 1926 he established an Amateur supply 
mail order house under the name of William 
Harrison & Co. Reorganized same as the IIar- 
rison Radio Co., in 1930 and moved to 1S9 
Franklin Street. The response to his fair 
business methods was so overwhelming that 
the company was forced to take larger quarters 
in 142 Liberty Street, New York. 

Mr. Harrison is also the founder of the Royal 
Short Wave & Television Co., pioneer manufac- 
turers of short wave receivers and transmitters. 
llis years of radio experience and thorough 
knowledge of short wave apparatus, have en- 
abled him to design several very efficient re- 
ceivers and transmitters which bear this com- 
pany's emblem. 

IIe has also done extensive research in sound 
recording. Has designed several instantaneous 
recording machines for the Radio Recording 
Co., of New York. These machines are widely 
used in professional 
recording studios 
Several outstanding 
radio stars discov- 
ered they had a "ra- 
dio voice" by making 
a record and were 
thus started on their 
way to fame and 
fortune. 

Mr. Harrison owns 
and operates radio 
station W2AVA, but 
of late he finds that 
the great demand for 
Royal sets prevents 
his being "on the air." 

William Edward 
Harrison, W2AVA. 
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WHEN TO LISTEN IN 
(Continued from page 113) 

as my identification signal and to anyone who 
will tell me the name of that song I will mail 
absolutely free of charge a wonderful Indian 
souvenir. Will appreciate mention of this in 
your magazine. 

"Station TGCA, mentioned in one of your 
previous'. issues, has been 'disqualified by the 
government for 'causing interference and they 
are of the air until they get a new license." 

-MIGUEL ANGEL MEJICANO NOVALES. 
Station TGX, 

Guatemala City, 11 Av. Nt. 45, 
Central America. 

Canadian Short Wave Stations 
We are indebted to the Radio Serriee Bulle- 

tin for n complete list of the Canadian experi- 
mental S -W broadcasting and television stations. 
.stations. 

SHORT WAVE EXPERIMENTAL BROADCASTING 
STATIONS 

Call Name and Address 
Signal of Owner 

Frequency 
Location (kilocycles) 

VE9AK Alberta Pacific Grain 
Co., Calgary. Alberta. 

VE9CF William C. Borrett for 
CHNS, Halifa.X, No- 
vo Scotia. 

VE9CS United Church of Can- 
ada. Vancouver, Brit- 
ish Columbia. 

VE9CG Calgary Herald (Ltd.). 
Calgary, Alberta. 

VE9BJ C. A. Munro (Ltd.). 
St. John, New Bruns- 
wick. 

VE9CL James Richardson & 
Sons (Ltd.). Winni- 
peg. Manitoba. 

VE9DR Canadian Marconi Co., 
Montreal, Quebec. 

VE9GW Gooderham & Worts 
(Ltd.), Toronto. Ont. 

VE9CA Western Broadcasting 
Co. (Ltd.), Calgary, 
Alberta. 

VE9DN Canadian Marconi Co.. 
Montreal, Quebec. 

VE9BA Canadian Nat'l Rail- 
ways, Montreal, Que. 

Red Deer. Al- 
berta 2.8301 

Halifax, N. S 6.0 10 

Vancouver, B. C. 6,070 

Calgary, Alberta 6,110 

St. John, N. B. 6.090 

Middlechurch, 
Manitoba.... 6,150 

Drummondville 
Quebec 11.700 

Bowmanville, 

I 

6.091 
Ontario 11.010 

24.300 
Calgary. Al- ( 6.030 

berta ) 11.860 

6.001 
Montreal, Que 9,500 

11,895 
6,139 

Montreal. Que 11,705 
15,190 

TELEVISION STATIONS 

VE9RM Rogers Majestic Cor- Toronto, Ont... 2,004 -2.100 
poration (Ltd.), To- 
ronto, Ontario. 

VE9EC LapressPublishingCo., Montreal, Que.. 2,004 -2,100 
(Ltd.). Toronto. Ont. 

VE9DS Canadian Marconi Co., Mt. Royal. Que. 2,100 -2,200 
Montreal, Quebec. 

VE9BZ Radio Service Engin- Vancouver. B.C. 2,750 -2.850 
ears, Vancouver, Brit- 
ish Columbia. 

VE9 AR A. R. MacKenzie, Sas- Saskatoon, Sas - 
katoon, Saskatchewan. katchewan... 2,850 -2.950 

VE9AF Jas. A. Ogilvy's (Ltd.), Montreal. Que.. 2,850 -2,950 
Montreal, Quebec. 

VE9ED Dr. Joseph L. P. Lan- Mt. Joli, Que.. 2,850 -2.950 
dry, Mount Joli, Que. 

New Features of Royal 
Model "RP" Receiver 

1 
N accordance with their established policy of 

supplying the latest in short wave equip- 
ment, The Harrison Radio Company has an- 
nounced new valuable and improved features in 
the ROYAL Model RP Short Wave Receiver. 
After extensive experimentation they have suc- 
ceeded in eliminating the second switch neces- 
sary to open the "B" battery circuit in this 
type receiver. It is now possible to turn the 
entire set off, simply by turning but one knob. 
Besides simplifying the control, this is advan- 
tageous where the operator wishes to leave the 
set tuned to a certain frequency. 

The crackle -finished cabinet of these sets 
measures only 11 x 7 x 7 inches. This com- 
pact size is a boon to the average fan whose 
desk or table space is limited. A. neat battery 
cable supplied with the set enables the bat- 
teries to be placed in any convenient location. 
A good point of this feature is that it removes 
a large metallic mass from the immediate vicin- 
ity of the set, which results in better operation. 
Also, as the size of battery is not limited by 
the size of cabinet, the more economical large - 
sized batteries may be used. 

To fully utilize the great gain of the screen 
grid detector, a power output tube must be 
used. The ROYAI. RP uses a type '33 pentode 
output tube (the only screen grid tube that 
operates efficiently as an output tube). 
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WORLD WIDE RECEPTION! 
No idle boasting or misrepresentation on our part! 
We have many letters from our customers verifying 
consistent reception of French, Italian, Australian, New 
Zealand, English, and many other stations! 

Royal Model RI' 

CHECK THESE SUPERIOR FEATURES- 
LIST PRICE $25.00 

1 Uses only two tubes but has the sensitivity and power of an ordinary four tube set. Carefully 
engineered to fully utilize the gain of the 232 and the power output of the 238 tubes. (The 
pentode is the only screen -grid tube that can efficiently be used as an output tube.) 

One control turns off entire set. 

Compact size (11" x 7" x 7 ") takes very little table space and neat cable enables batteries to 
be placed in any convenient location. Batteries are not limited by size of cabinet and thus 
the economical full size may be used. This also removes a large metallic mass from the 

immediate vicinity of the set, resulting in better operation. 

1 Tunes from 14 to 200 meters. (550 meter coil 75 cents additional.) Special "Ham" model 

for exclusive reception of the 20, 40 and 80 meter bands. (Specify type desired when ordering.) 

I Heavy gauge cadmium plated chassis, scientifically shielded. 

I Guaranteed to outperform many higher priced sets 1 

1 

1 

AND we are still the only manufac- 
turers with enough confidence in our 
set to sell it with a MONEY BACK 

GUARANTEE. 

Send for Catalog 
"Everything in Radio" 

HARRISON RADIO CO. 
142 Liberty Street Dept. C -8 

SPECIAL 
PRICE . 

Set of full sized 
BURGESS Bat- 
teries 

- 
5.'.1'5 

$14.95 

Set of matched RCA c 
Licensed Tubes 2.55 
Receiver complete 
with tubes and 
batteries 

It pays to buy the best! 

21.75 

New York City 

The 
High- Frequency 
Receiver 
the EXPERTS 
are Buying 
"Hams," ship operators, airports, 
broadcasting stations and other 
"hard -to- please" radio users are 

getting a surprised thrill from the 
super -performance of the new 

Custom-built COMET "PRO." 

Scores of letters from users, who 

really know radio, tell us that "the 
`PRO' is the finest short -wave 

receiver ever developed." 

We believe you'll agree. 

And for a reception range between 
14 and 550 meters, the COMET 
"All -Wave" receiver is another 
"Go- Getter" that will delight you. 

30.1. Boctiet, Radio- 

ammarlund PRECISION 
PRODUCTS 

COMET 

"PRO" 
(14 to 200 meters) 

CUSTOM -BUILT 
Super -heterodyne by 

HAMMARLUND 

Mail 
Coupon for 

e440 
Details 

A`tiA.t. 
1GGQw 

,'O 
44'4 0k 

49 y.' O a°e 
4 geS1", 

e 
' e9 

44e". 4+ a s 
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WHAT FREQUENCY INTERMEDIATES? 
By WALDO A. SMITH 

Chief Engineer, Midwest Radio Corporation 
i AE intermediate frequency amplifier in 

Tsuper_ heterodynes has climbed from fifty 
thousand cycles per second in the early 
years of radio, until last year the popular 

standard was 175 kc. This year everything 
from 512 ke. down to 112 is being considered. 
\\'hat will be finally accepted, and why? 

The advantage of the super -heterodyne lies 
mainly in its selectivity and sensitivity. Both 
of these are a function of the intermediate fre- 
qucncy amplifier, which is contained only in 
the super -heterodyne type of radio. Such selec- 
tivity and sensitivity is possible only because 
the intermediate frequency amplifier operates 
nt a fixed frequency and the transformers in 
this amplifier may be designed for a very high 
.gain and selectivity. 

In the early days of radio, before shielding 
was thoroughly understood, it was found that 
feed -backs were small and much higher gain 
could be obtained if low frequencies were used. 
This limitation is totally unnecessary now be- 
cause electrostatic and el ectromagnetic shielding 
may be applied and any gain desired may be 
obtained at any frequency up to, and including, 
the American broadcast band. We therefore 
have to look elsewhere for the limitation which 
dictates the frequency to be used. It is not a 
matter of selectivity or sensitivity. 

The word "heterodyne" was intended to con- 
vey that there was other force operating. The 
word "super" referred to Audio frequencies and 
the practice was probably that of carrier cur- 
rent, as used extensively by the telephone com- 
panies. So super -heterodyne means frequency 
above audibility, say, 20,000 cycles per second. 

"Sum" and "Difference" Frequencies 
The common practice in super- heterodynes is 

to lower the frequency used by the American 
broadcasters by heterodyning their carrier wave 
with a local oscillator. Two new frequencies 

are produced, one falling below the frequency 
of signal (the difference) and the other one 
falling above the signal frequency (the sum). 
The latter method was used by the "Infra - 
dyne." Let us first consider the one which has 
a lower frequency than the signal. The lowest 
frequency used in the United States is 550 kc. 
Therefore, our intermediate frequency lies be- 
tween audibility and the American broadcast 
or between 20 kc. and 550 kc., considering only 
"difference frequency." 

The sum frequency could be used, and very 
efficiently, were it not for the fact that it 
would fall within the short wave bands that 
are now being developed. 

We must now consider the difficulty of de- 
signing a local oscillator ; the main limitation 
is one of range or ratio of maximum frequency 
to minimum frequency. This ratio is known 
to be about three to one as a maximum. Most 
oscillators are called upon to give a range of 
about 2% or less, and considerable difficulty is 
encountered in making them oscillate uniformly 
even over this limited range. 

Now, the frequency of the oscillator is equal 
to the frequency of the signal, plus the fre- 
quency of the intermediate amplifier. There- 
fore, the higher the intermediate frequency, the 
smaller the range. For illustration, assume an 
intermediate amplifier of 20 kc. The American 
broadcast band goes from 550 to 1500; the 
oscillator must therefore go from 570 to 1520. 
This is a ratio of about 2.66. Now consider 
an intermediate frequency of 500 ; the oscillator 
must run from 1050 to 2000 and this is a 
ratio only of about L9 ; thus the higher the 
intermediate frequency, the lower the range of 
the oscillator and the more uniformly it may 
be made to oscillate. This fact may he used 
as an argument in favor of higher intermediate 
frequencies. 

The Super -het Bugaboo-"Images" 
The main fault with super -heterodynes I 

the reception of false points known as images. 
It is necessary that there be a difference be- 
tween the signal and the oscillator. Reception 
is possible with the oscillator above or below 
the signal. The R.F. selector must accept the 
signal only at one of these points ; it is cus- 
tomary to align the condensers so the signal 
is accepted when the oscillator is set at the 
higher frequency. If the signal is accepted 
even slightly, at the other point, the signal is 
duplicated, and these duplications will be sepa- 
rated on the dial by twice the intermediate 
frequency ; this is frequently noted on local 
stations. 

Now, if these duplications are close together 
the selectivity must be great ; if they are sepa- 
rated farther apart, the rejection is easier. 
Therefore, if the i.f. is raised, the selec- 
tivity of the r.f. tuner may be made much 
poorer. This theory may be carried to an 
extreme in practice, by having the intermediate 
frequency equal to, or greater than, one -half 
of the American broadcast spectrum. This ex- 
tends from 550 to 1500 kc., or a difference of 
950. If the i.P. is chosen as one -half of this, 
or 475, there can only be one image and that 
would be the 1500 ke. station falling exactly 
at 550. If an i.f. Is chosen above 475, then 
there can be no image and the selectivity of 
the r.f. is required only to eliminate noise. 
This noise would result as an image of static 
located at twice the intermediate frequency 
from the desired signal. 

Selectivity of R.F. Stages 
Now, the selectivity of the r.f. must be 

such that when the dial is tuned to 550 and 
the local oscillator killed by pulling its tube 
from the socket, no noise shall get through 

The best 15 watt oscillator made -putting it briefly. 
Most all commercial operators and amateurs know 
this from satisfactory experience with the De Forest 
Type 510. 

This is an extremely stable oscillator of high output. 
THE PROOF OF THE PUDDING IS THE DE 
FOREST COMPANY'S SALES RECORD ON THIS 
WELL KNOWN TUBE. THE HAPPY RESULT 
IS LOWER MANUFACTURING COSTS WHICH 
ENABLES US TO PUT IT OUT AT AN ATTRAC- 
TIVE PRICE. 
De Forest transmitting tubes are very extensively 
used by broadcasting stations and by the various 
departments of the United States Government. 

DE FOREST RADIO COMPANY 
PASSAIC - - - NEW JERSEY 

FAMOUS 510 OSCILLATOR 

NOW 

20 

I 

1 - , 

Send order direct 
or 

see your dealer 
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THE GEM 
of the 

Short Waves 
COMPARE THESE FEATURES! 

1. THREE Screen Grid Tubes. 6. 
2. NO Antenna Dead Spots. 
3. All Batteries SELF -CON- 

TAINED. 
4. NEW Two -Volt Tubes. 
5. Completely SHIELDED. 

7. 
8. 
9. 

10. 

Most ECONOMICAL Set on 
the Market. 

Tunes from 14 to 210 Meters. 
Non -Radiating. 
Extremely SENSITIVE. 
Micro Vernier FULL VISION 

Dial. 

COLUMBIA ONE -TUBE SCREEN GRID SET for 
those desiring a more compact receiver. All the 
features of the GEM, including self -contained bat- 
teries, metal cabinet, etc. Complete, less tubes 
and batteries. 

WIRED and TESTED $7.45 
Complete with Tubes and Batteries $1025 
In Kit Form, with complete instructions for 

wiring and assembly. 
One UX232 Tube, tested 
Set of Batteries 

... t. \. ~'r4t,. ' - ',.,,. :'r: - . :,:,,.-.. -'; '\' ,-,/ ,. 111+i''.i'' " . 

- 
/`°C+741. ,, ,f'. 

` ' 
'; 

The only set on the market in which the 13X232 is used as 
Radio Frequency Amplifier, Detector, and Audio Frequency 

Amplifier. A Triumph in Engineering. 

COMPLETELY ASSEMBLED, WIRED $ 
and TESTED. 
Less tubes and batteries 

i 315 . 

Complete with Tubes and 
Batteries . 

Set of Batteries 

19.95 
3.95 

5.25 Set of Matched Tubes 3.25 
1.10 In Kit Form, with wiring diagram, complete 10.60 2.10 instructions and data 

COLUMBIA SPECIALTY CO. 
925 Westchester Avenue, Dept. K2 

NEW YORK, N. Y. 

the r.f. selector into the intermediate fre- 
quency or it will be amplified and superimposed 
upon any signal it is desired to pick up at 
this part of the dial. This is a common fault 
in many of the high frequency intermediate 
frequency super- heterodynes on the market to- 
day. They rely too much upon the lack of 
image and cut the selectivity of their Inter- 
mediate frequency so far that noise does get 
through without the proper heterodyne action. 

It is evident, then, that the intermediate 
frequency must be far enough removed from 
the lowest frequency end of the American 
broadcast band to eliminate noises at this end 
of the dial. This is a matter of pre- selection 
and with high grade apparatus it has been 
proven that 500 kc. and even slightly higher 
is permissible as the intermediate frequency. 
We can now establish our intermediate fre- 
quency as lying between 20 kc. and 500 kc. 
with . a probable preference for something be- 
tween 475 and 500. 

It has been noted that the word American 
has been used in limiting the phrase, broad- 
east band. This is because there is being 
developed in Europe another broadcast band 
lying between 150 kc. and 300 kc. Stations 
in this band have never been consistently re- 
ceived in this country yet, but next season they 
probably will be. If a receiver is to be de- 
signed for receiving these stations, the inter- 
mediate frequency must lie below 150 kc. or 
above 300 ke. If the lower frequency is chosen, 
the problem is practically the same as design- 
ing for the American broadcast band ; if the 
higher frequency is used, several interesting 
problems are encountered. 

The oscillator frequency is again equal to 
the signal frequency, plus the intermediate fre- 
quency. If an intermediate frequency of 500 
kc. is chosen, the range of the oscillator be- 
comes 650 ke. to 800 kc. and the ratio between 
these limits is 1.25. The limitation of the 
oscillator to this range is fairly easy and 
involves merely a matter of fixed condensers 
in series with, and in parallel with, the vari- 

able condenser. The ratio is such that very 
uniform energy should be derived throughout 
the entire band. 

Selectivity of R.F. Selector 
The intermediate frequency should be located 

far enough from the signal that the selectivity 
of the radio frequency selector prevents noise 
from .getting through into the U. amplifier, 
without the heterodyne action from the oscil- 
lator. The selectivity of the long wave selec- 
tor is not as good as that of the American 
broadcast band selector and it is intended to 
receive foreign stations only so that the coupl- 
ing would be very tight : therefore it is desir- 
able to remove the i.f. as far as possible from 
the signal frequency. It is probable from a 
consideration of this portion of the set that 
the intermediate frequency would be located 
at around 500 kc. 

Whether or not the radio set shall receive 
the European stations, it certainly must re- 
ceive short wave signals. The development of 
these bands will be the feature of 1932 -33. 
Strides in this part of the spectrum will be 
comparable to that made in our American 
broadcast spectrum in the years immediately 
following the war. So let us consider the 
bearing of the intermediate frequency upon 
reception of these waves. 

In the present transition period between 
"converters" and "built -in" tuners designed to 
cover the short wave bands, an interesting 
comparison very favorable to the converters 
has been noted. In the first place, the con- 
verters used in conjunction with a sensitive 
and selective modern radio set gives stronger 
signals with better selectivity and greater ease 
in tuning, probably due to the greater amplifi- 
cation encountered by the addition of tubes 
to a radio receiver that is already sensitive. 

Another point extremely favorable to the 
converter is that the repeat points are very 
weak and sometimes impossible to receive. Only 
the image of the fundamental of the oscillator 
has been noted. In no case has it been noted 
that the harmonic of the oscillator produces 

reception. This is certainly not true of 
eral of the latest receivers incorporating she rI 

wave tuners. In every case, these receivers 
have had a frequency of 175 ke. and it is prob- 
able that if the intermediate frequency had been 
raised to around 500, these images and har- 
monic reception points would have disappeared 
on account of the added ability of the r. f. 
selector to reject signals at undesired points. 
Experiments are being eonelueteei along these 
lines by several companies and it is prejurlgtd 
that a favorable decision will be given to a 
higher frequency intermediate amplifier. 

What frequency shall be used for the inter- 
mediate frequency amplifier this year? Some- ' 

thing very close to 500 kc. I am sure. 

Book Review 
The Federal Radio Commission -Service 

Monographs of the United States Gov- 
ernment, No. 65. Published by the 
Brookings Institute, Washington, D. 
C., 1932. Price, $1.50. 
This book contains, in compact form, a wealth 

of valuable information regarding the activities 
and scope of the Federal Radio Commission. 
This book was prepared by Mr. Laurence F. 
Schmeckebier and the work opens with a brief 
history of radio from 1896-1921; the develop- 
ment of broadcasting from 1921 -26; radio net 
of 1927 ; the first and second year's work of 
the commission, with the legislation and pro- 
posed legislation during 1931. 

Later chapters cover the activities of the 
commission, including various classes of radio 
stations, the licensing of transmitting stations, 
including basis of licensing power ; procedure 
on applications, appeals, work of the Depart- 
ment of Commerce, organization details includ- 
ing Engineering and Examiner's divisions, etc. 
An appendix includes a list of publications, 
radio laws, information to be submitted by 
applicants for licenses, a lengthy bibliography 
and an index to all the subjects covered in 
the book. 
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No More Shaving: 
No Razor: 

No Soap: 

1. EXPECTATION! 

1 
2 and 3 

the beard i off without 
using a razor 2. APPLICATION! 

Sensational Discovery Now 
Makes Shaving Unnecessary! 

"SHAVIX 
The FACIAL HAIR Remover 

99 

Think of it -the quickest and slickest, closest and 
smoothest "shave" you ever had - without using a 
razor ! A face so smooth you never knew you had 
such soft skin ! Instead of shaving every day use 
this delightful discovery two or three times a week. + 

It "breaks" the whiskers off slightly below the skin 
while a razor cuts them off above the surface. You 
just cannot believe it till you try it for yourself. 
The only hair remover applied swiftly and easily with a brush. Just follow instructions. $1.00 package lasts from one to two months. 

Silver Medal. Endorsed by authorities abroad and United States. 
PERFECTLY HARMLESS 

I'.TERNATIONAL TRADE SERVICE, 11 West 42nd Street, New York, N. Y., Dept. 581. )'lease send a large box of "SHAVIX" and a special fibre brush. I enclose $1 (or will pay $1.20 on delivery.) " SHAVIX" is fully guaranteed. 

- .. 
U fJ 

REALIZATION! 

the simple 

Name....................................................... 
Address...... ............................... ......... .................... 

S P E C I A L OFFER T O AGENTS 

DATAPRINTS !! 
ARRIVED AT LAST! 

Blueprint Construction Data for Build- 
ing Apparatus that many amateurs 
have longed to own, but lacked the 
Construction Data. 

How to build 1 16 lIP. 110 colt A.C. 60 cycle 
motor (Suitable for Television) $1.00 

lieu. tu build UO cycle Phobic %%'heel .50 
Data for a 1,200 cycle Phonic Wheel .50 
Construction data for powerful battery electro- 

magnet. .50 
Data tar 110 volt. D.C. magnet to lift 25 hounds .50 
Data fur llu suit, L.C. Solenoid to lift 2 

pounds through 1 inch .75 
Data fur 1111 colt, D.C. Solenoid to lift 6 

pounds through 1 inch .75 
Data for 12 volt. D.C. Solenoid to Lift 2 

pounds through 1 inch .50 
Testa or Oudin coil data for 30 36" spark .75 
Testa or Oudin coil data for 6 tu 3" spark .75 
Transformer data: 100 to 5.000 watts (1 primary and 1 secondary) (specify size and voltage 

desired) 1.00 
Home Refrigerating Machine 1.00 
Telegraphone (records voice on steel wire)... .75 
IO Short wave operating kinks .75 
10 Television operating kinks 1.00 

(Including lens disc and crater tubes.) 
Electric chime rincer for ordinary clocks .75 
20 Telephone ]look -ups I.00 
Send Check or Money Order (cash at own risk) no 

stamps. Prices quoted are postpaid. 
20% discount on orders for $5.00 or more. 

The DATAPRINT Company 
Lock Box 322 RAMSEY, N. J. 

RADIO SET 
ANALYZERS 

A%D 

How to UseThem 
..d 1.11 wtc.cw., ..d dt.o..ew of 

M wltn, ed. dtc4n, o.c,u.tay ttc.. 

tti L V,. da Mel 
Ic..n u. e.y. 

A Timely NEW 
Radio Publication 

JUST OFF PRESS! 
If you are a Radio Service Man or if you 
intend becoming one, this book is absolutely 
invaluable to you. It goes into every phase 
of testing and gives you the very informa- 
tion you have been looking for. It contains 
also complete description and hookups of 
important analyzers on the market. Fully 
illustrated with important diagrams, hookups 
and other illustrations. The only book of its 
kind in print. 

Scud fifty cents today 
for your copy 

GERNSBACK PUBLICATIONS, 
Inc. 

98N Park Place New York, N. Y. 

A Stenode for Short Waves 
By JOHN B. BRENNAN, JR. 

(Continued from page 78) . 

Now supposing you were to be given a gadget 
which, when connected with your receiving 
apparatus, could be employed in such a way 
that it would almost miraculously . eliminate 
all interference and leave only the clear strong 
signal of the station to which you cared to 
listen. Such is the Stenodapter. 

How It Works 
In the published works of Dr. Robinson, in 

the technical bulletins issued by the Stenode 
Corporation of America, and in the numerous 
technical articles appearing in the country's 
leading technical publications, it has been defi- 
nitely established that a quartz crystal, prop- 
erly ground to a desired frequency response 
and mounted in a fashion which, from experi- 
ence, has proved to be satisfactory, can, when 
it is connected in the proper part of a receiv- 
ing circuit. be used to obtain a degree of selec- 
tivity hitherto thought impossible of attain- 
ment. 

All the frequencies transmitted by a given 
station and picked up by the antenna of the 
receiver employing the Stenode feature, where 
passed along through the crystal, but at a 
ratio which was inversely proportional to the 
frequencies received. A curve of the voltage 
output from the detector of such a receiver, 
when plotted against frequency, would look 
something like that shown in Fig. 1. This is 
not an actual curve but is merely a hypo- 
thetical representation of the frequency-attenua- 
tion property of the Stenode principle of opera- 
tion. A mechanical analogy of the operation 
of the crystal and its inversely proportional 
discrimination against frequencies can very 
nicely be illustrated by the many -toothed wheel 
and ratchet shown In Fig. 2. 1f the wheel is 
rotated at a uniformly fast rate of speed the 
ratchet will seemingly ride over the crests of 
the teeth which are spaced closely together 
but it will go down further into the troughs 
of the coarser teeth. In other words, the 
coarser teeth affect the ratchet to a greater de- 
gree than the finer teeth, the former being 
likened to low frequencies and the latter being 
likened to the higher frequencies. In broadcast 
reception where only well -nigh perfect tone re- 
production can be tolerated, some audio com- 
pensating means would have to be incorporated 
in the audio channel of the receiver so as to restore the discriminated frequencies to their 
original relative values. This is most effec- 
tively accomplished by the use of an audio 
stage working out of the detector whose re- 
sponse is directly proportional to frequency. 
(See Fig. 3.) In amateur phone operation, 
however. great fidelity of tone is a considera- 
tion which is secondary to that of intelligibility 
of signal and some overemphasized hase -note 
reception can he tolerated. However, in those 
eases where the hase -note overemphasis is ob- 
jectionable. some degree of audio correction can 
be added without a great deal of difficulty. 

What the Stenodapter Is 
In the simple unit whose construction is de- 

serlbed here for those who are becoming sated 
with the ordinary run of "rehashed" receiver 
designs, there will be found a field of experi- 
ment which will repay those who undertake 
the job. It must be remembered that the par- 
ticular design shown and described here is not 
advanced as the one and only of its kind which 
will provide satisfactory operation. The vag- 
aries of short -wave receiver design are only too 
well known and appreciated by the author to 
snake such a claim for his brain Child. Rather 
it indicates a trend which will bear the scrut- 
iny and investigation of those dyed -in- the -wool 
experimenters who are ever on the lookout for 
something new. 

For the sake of simplicity of construction the 
Stenodupter has been designed as a single 
simple unit comprising a tuned circuit, crystal 
tube and radio- frequency amplifier stage which 
can be connected, as a unit, between any repu- 
table short -wave converter whose output or 
difference frequency is 570 kilocycles and a 
broadcast receiver. In effect, it adds a stage 
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of radio - frequency amplification to the broad- 
east receiver, this additional stage and the 
tuned r.f. portion of the broadcast receiver func- 
tioning then as the intermediate -frequency am- 
plifier of a super -heterodyne circuit. The tun- 
ing condenser in the Stenodapter unit makes 
provision for tuning the i -f input circuit to the 
resonant frequency of the crystal, to which the 
ganged tuned section of the broadcast receiver 
must also be tuned. The circuit is shown in 
Fig. 4: The extreme selective properties of the 
quartz crystal make the Stenodapter unit a 
veritable harrow gate through which only the 
desired signals can be passed, to the exclusion 
of all others! 

By means of a balancing capacity which is 
provided in the Stenodapter unit, heterodynes 
which occur within the frequency response of 
the crystal, may be eliminated by a simple 
manipulation of the knob controlling this vari- 
able capacity. In this respect the Stenodapter 
differs not one whit from those broadcast 
Stenode receivers whose theory of operation and 
construction have been described previously. 

Flexible connecting leads are brought out 
from the unit through holes drilled in the walls 
of the shield can for convenient connection to 
accessible parts of the broadcast receiver, so 
as to supply filament and plate voltages to 
the unit. Binding posts for input and output 
of the unit are provided. 

The parts employed in the construction of 
the Stenodapter unit are as follows : 

1.1-One radio -frequency coil wound to tune to 
broadcast frequencies. 

Cl -One .00035 mf. variable condenser, with 
dial. 

C2 -C3 -Two mica fixed condensers, .0001 mf., 
matched (see text). 

C4 -One three -plate balancing condenser, about 
10 mmf., with knob. 

C5 -C6 -C7 -One three -unit bypass condenser, 
each unit .1 mf. 

R1 --One metallized grid leak, / megohm. 
R2 -One metallized cathode bias resistor, 1000 

ohms. 
R3 -One s -g dropping resistor, metallized, 22,- 

500 ohms. 
X -One 570 kc. Stenotube (quartz crystal). 
Four binding posts. 
One four -prong socket for Stenotube. 
One five -prong socket for r.f. tube VI (224). 
One shield box, as per detail drawings. 
Wire, screws, solder, etc. 

Constructional Details 
When the parts listed above have been ob- 

tained, the metal shield box should be con- 
structed as shown in the accompanying detail 
drawing, Fig. 5. A suggested layout of the 
parts to fit this type of shield box is shown 
in Fig. 6. Fastened to the underneath side of 
the metal base of the box are the two wafer 
sockets, the bypass condenser unit and the 
cathode and s -g voltage dropping resistor. On 
the back of the front wall of the shield box is 
mounted the tuning condenser, Cl, to which is 
attached the r.f. inductance unit, L1. The 
balancing condenser, C4, is also mounted on 
this front panel and is located just below the 
tuning condenser. The two mica condensers, 
C2 and C3, are mounted on the coil -condenser 
combination in such a fashion as to provide a 
symmetrical layout. 

The grid leak, Rl, connects from the center 
connection of these two condensers to one side 
of the balancing condenser. 

Since both sides of the two variable conden- 
sers must be kept above ground (shield) po- 
tential it is necessary to employ insulating 
washers in mounting these parts on the front 
wall of the shield box. If insulating washers 
are not available then it will be necessrry to 
mount these units on sheet bakelite and fasten 
the latter on the wall. 

It is of especial importance to obtain two 
mica condensers which match each other as 
closely as possible, in respect to capacity. Fig. 
7 shows why this is necessary. In the first 
place their total capacity must be low enough 
so as not to seriously raise the total effective 
capacity of Cl. The second and most impor- 
tant reason that two similar capacities are re- 

quired is so as to obtain a true mid -point of the 
inductance- capacity combination L1 -Cl. If, for 
instance, Cb in Fig. 7 is less in capacity than 
Ce then a lesser potential will exist across 
points 1 and 2 than across points 1 and 3. 

In practice, this means that less working po- 
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tential (signal) will be passed to the Steno - 
tube while more will be passed around it 
through the balancing condenser. The third 
reason for the selection of two mica condensers 
whose capacities are as identical as is possible 
to obtain is that if any difference in these two 
capacities were allowed to exist it would be 
difficult to obtain a true balanced condition of 
the circuit and it follows that the elimination 
of some heterodynes would not be accomplished. 

Practically all constructional details can be 
observed from the drawings which accompany. 
There are no special rules which must be ob- 
served and much leeway in the exercise of orig- 
inality of design and construction is possible. 

Row the Stenodapter Works 
After construction of the unit has been com- 

pleted its wiring should be checked against till' 
schematic circuit (Fig. 4) so as to guard 
against errors. 

Now, let's assume that the two filament sup- 
ply leads coming out of the unit have been 
connected to some convenient portion of the 
broadcast receiver so that the correct filament 
voltage is supplied the Stenodapter r.f. tube. 
Also, that the plate supply lead has been sim- 
ilarly connected to some correct convenient B 
supply point on the broadcast receiver. 

Ordinarily, if the Stenodapter were not used, 
the output posts of the short -wave converter 
being used in conjunction with the broadcast 
receiver (to make the whole outfit a short -wave 
superheterodyne), would connect directly to the 
antenna and ground posts of the broadcast re- 
ceiver. Previously the antenna and ground 
should have been removed from their posts on 
the receiver and connected to their respective 
posts on the converter unit. However, when 
the Stenodapter is used, then the output of the 
converter connects to the input posts of the 
Stenodapter unit and its output connects to the 
antenna -ground posts on the broadcast receiver. 
These connections are clearly shown in the 
schematic circuit, Fig. 4. 

To adjust the Stenodapter unit so that it 
will function correctly, note and pursue the 
following procedure : 

First, refer to a newspaper radio program 
or a call list and locate a station that trans- 
mits at a frequency on or near 570 kilocycles. 
Temporarily connect the antenna to the an- 
tenna post of the broadcast receiver and tune 
in this station. Or, if It is not possible to 
obtain such an approximate setting of the 
broadcast receiver to the frequency of 570 kilo- 
cycles then a more time -taking means will have 
to be employed. This consists of plotting the 
positions of known, received stations (in terms 
of their transmitting frequency) on cross -sec- 
tion paper, plotting the frequency against dial 
setting. In this way a curve will be obtained 
when the various plotted points are joined 
together with a pencil line and it is then a 
simple matter to determine arbitrarily the dial 
position of 570 kilocycles. 

In the event that a station can he tuned in 
on the broadcast receiver at this dial setting, 
the antenna can then be removed from the re- 
ceiver and connected to the upper input post of 
the Stenodapter. Now temporarily "short out" 
the Stenotube and then tune the condenser fl 
to resonance with the signal previously tuned 
in at 570 kilocycles. Thus, both the broadcast 
receiver and the Stenodapter unit are tuned to 
570 kilocycles or very near to it. 

Next, without removing the "short" from 
the Stenotube, replace the antenna to its post 
on the converter and reconnect the output of 
the converter to the input of the Stenodapter. 
In effect, what we have is an added stage of 
r.f. to the broadcast receiver, the whole being 
tuned to 570 kilocycles, the frequency to which 
the Stenotube will respond. 

In its present condition tune the converter 
to an "80- 'meter" phone signal, one preferably 
which is being heterodyned by another amateur 
transmitter. Now, remove the short from the 
Stenotube and notice the immediate sharpness 
of tuning which has been effected. As a matter 
of fact, some retuning of the converter may be 
necessary to retune the signal to resonance with 
the crystal frequency. If for any reason a 

heterodyne still exists in the received output 
the adjustment of the balancing condenser C4 
will remove all traces of it. 

The principle of operation is not difficult to 
understand. The crystal, possessing an ex- 
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.Listen In DIRECT 
to London. Parie. Der- 

Buenos Aires and 
other broadcastingetatdonothrough- 
out the world vin short waves. 
Your ordinary receiver cannot tune 'in these low wa, 
stations. WORLD-WIDE RECEIVER gets 14 tl. 
530 meters. 

AERO SHORT WAVE CONVERTERS 
Convert Your Present Sut Into a Short Rave 

Super- IIeterodyne 
A. C. MODEL $12.50 - D. C. MODEL $11.50 
AT LAST! The Perfect Auto Radio . . . 

ONLY $20.00 
Built by pioneers In tho 
manufacturing of Auto 
Radio. We guarantee 1,000 
miles radius of reception. 
A masterpiece of Radio 
engineering. Latest model 
6 Tube Aero Pentode Auto 
Radio. I'rleo of set only 
$20.00. Sot complete with 
tubes. batteries. dynamic 
speaker. antenna equip - 
nient and noise suppres- 

Send for Complete Catalog sors. 539.50. 
CHAS HOODWIN COMPANY 

Dept. P -17 4240 Lincoln Avenue Chicago,1111nols 

Wireless Keys 
for all commercial 
or amateur pur- 
poses-backed by 
nearly 40 years of 
experience. R -68 
wireless practice 
set is popular with 

beginners, as it is complete with trans- 
mitting key, buzzer, code and instruction 
book. Write for details and prices on all 
types of telegraph and wireless instruments. 

SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 

:.::._--:`-t J. 

You Can Become a Fast, Capable 
RADIO OPERATOR at Home 

CANDLER 
Scientific Method 

passed amateur exam. 
w 3rd lesson. " -E. 

'011er, Toledo, Ills. 
"Studied 11 hours, can 

In less than the usual time 'nPY 8 w.p.m. -E. J. 

you can get amazing results. lurrls, Chicago. 

Thousands of fast Radio operators taught by 
CANDLER. FREE advice if you're "stuck." 
All questions answered person.vlly. No obli- 
gation. If you are now a Radio operator ask 
about ADVANCED COURSE for SPEED and 
Copying Behind. and "MILL" Course. FREE 
BOOK will save you time and money. Tune 
In on Candler Short Wave Station! 

CANDLER SYSTEM CO., Dept. S.W.8 
6343 So. Kedzie Ave. Chicano. Ill. 

World's Only Code Specialist 

ForShort Wave Broad 
casting Reg. Price 
Was $75.00. 1. s. 
Gov. power generator 
for radio transmitting 
made by Westinghouse. 
Ideal for Amateur 
Broadcasting. Limited 
quantity purchased 
from U. S. Gov. Sig- 
nal Corps. 900 cycles. 
200 watts, 110 Volt, R.P.M. 4500. Can be con- 
nected direct, belt driven or wind propelled for 
Aeroplanes. Guaranteed new and perfect. Worth 

$75.00, but while they last, only $4.95, plus shipping 
charges. Stand check or money order. 

NATIONAL JOBBING Sr EXPORT CO. 
109 Lake St., Dept. 276 Chicago 

Be sure to see the June issue of 
RADIO CRAFT describing the new 

M E G A D Y N E 

Mr. Hugo Gernaback's new one -tube 
Loud Speaker Set. 
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The 
Television 
Trend... 

SHORT WAVE CRAFT 

SEND 15e 
FOR SAMPLE 

COPY 
(See Coupon) 

Timely developments in radio's latest 
wonder, Television, are published in 
every issue of TELEVISION NEWS -Mr. Hugo Gernsback's latest mag- 
azine. Rapid advancement in this art 
today is becoming a repetition of the 
radio cycle of years ago. Daily broad- 
casts are becoming more numer- 
ous and experimenters are follow- 
ing in quick order in building 
television sets for experimental 
purposes. Foresight of its devel- 
opment can be seen by th% pioneers 
of radio -they are equipping 
themselves now with television 
experience. 
The articles published in 
TELEVISION NEWS are of 
primary importance to experi- 
menters -they are simple in 
construction, understandable 
and replete with diagrams, 
photographs and illustrations. 

A Few of the Interesting Articles 

Latest Developments in Cathode Ray Television 
Television is Coming but Who Will Pay the Bill? 
How to Make a Practical Television Receiver 
A 7 -10 Super Regenerative Television Receiver 
Better Optics for Lens Discs 
Crystal Detectors for Television 
Scanning Frequencies for Cathode Ray Tubes 
Constructing Your Own Lens Disc 
Color Television 
Television Course 

law 11m1 1.M. rINIMMI111111N,IN1111,MILMIN =0. .1 mme, awe 

Television News, 
98 Park Place, New York, N. Y. 
Mark X in square which offer desired: 

As per your Special Offer, I enclose $1.25 (Canada and Foreign $1.50), for which enter my 
subscription to TELEVISION NEWS for one year. 
Send me a sample copy of TELEVISION NEWS for which I enclose 15c (U. S. Stamps or 
coin accepted). 

swc2 

Name 

Address 

City Stati 

June, 1932 

tremely narrow resonance curve of only some 
few hundred cycles in width acts as an infinite- 
simally narrow "gate" through which only the 
desired signal will pass to the exclusion of all 
others. In practice this Is not absolutely true, 
because the metal electrodes between which the 
crystal is placed sets up a capacity effect, 
which tends to bypass some of the undesired 
signals. For this reason the balancing con- 
denser is employed and its function is to bal- 
ance out or neutralize the crystal electrode 
capacity so that only the pure unaffected ac- 
tion of the crystal is obtained. 

It should be borne in mind that the unit 
whose construction and principle of operation 
Is described here is not presented to the reader 
as a finished perfected article. Rather, it is 
described with the idea in mind that from it 
a wealth of investigation and experimentation 
will result and that finally some units may be 
evolved which will provide an answer to a 
Q R M problem which daily is becoming more 
and more irksome, destructive of effort and 
achievement and costly. 

The Crosley Short Wave 
Adapter 

(Continued from page 102) 

66% turns No. 26 Enam. 1/32 pitch, 
right hand thread -90 degrees. Antenna 
and grid windings on same thread, top 
of antenna winding directly adjacent 
to bottom of grid winding. 

Oscillator Coil -Plate winding, 33 -1/6 
turns No. 26 Enam. 1/22 pitch, right 
hand thread -90 degrees. Grid tickler 
winding, 121/4 turns No. 26 Enam. 1/22 
pitch, right hand thread -90 degrees. 
Pick -up winding, 51/4 turns No. 26 Enam. 
1/22 pitch, right hand thread -90 de- 
grees. Threads for grid and pick -up 
windings cut midway between thread for 
plate winding. Pick -up winding starts 
1/s turn after start of plate winding. 
Grid winding starts % turn after finish 
of pick -up winding. 

Group No. 2. -Range 3,160 to 5,535 kilo- 
cycles: 

Antenna Coil- Antenna winding, 101/2 
turns No. 26 Enam. 1/28 pitch, right 
hand thread -90 degrees. Grid winding 
34% turns No. 26 Enam. 1/28 pitch, 
right hand thread -90 degrees. Threat 
for antenna winding cut midway between 
threads for grid winding. Antenna and 
grid widings start directly adjacent to 
each other. 

Oscillator Coil -Plate winding, 16 
turns No. 26 Enam. 1/20 pitch, right 
hand thread -90 degrees. Grid tickler 
winding, 81/4 turns No. 26 Enam. right 
hand thread -90 degrees. Pick -up wind- 
ing, 51/6 turns No. 26 Enam. right hand 
thread -90 degrees. Threads for grid 
and pick -up windings cut midway . be -: 
tween threads for plate winding. Pick- 
up winding starts % turn after start 
of plate winding. Grid winding starts 
% turn after finish of pick -up winding. 

Group No. 3. -Range 5,350 to 9,830 kilo- 
cycles: 

Antenna Coil- Antenna winding, 31/2 
turns No. 26 Enam. 1/28 pitch, right 
hand thread -90 degrees. Grid winding, 
18 34 turns No. 26 Enam. 1/28 pitch, 
right hand thread -90 degrees. Thread 
for antenna winding cut midway between 
threads for grid winding. Antenna and 
grid windings start directly adjacent to 
each other. 

t 
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Oscillator Coil -Plate winding, 11 turns No. 26 Enam. 1/14 pitch, right 
I hand thread -90 degrees. Grid tickler winding, 51/4 turns No. 26 Enam. right hand thread -90 degrees. Pick -up wind- ing, 51/4 turns No. 26 Enam. right hand thread -90 degrees. Threads for grid 
and pick -up windings cut midway be- 
tween threads for plate winding. Pick- 
up winding starts 1/3 turn after start 
of plate winding. Grid winding starts 
1/3 turn after finish of pick -up winding. 
Group No. 4. -Range 9,440 to 16,800 kilo- 

cycles: 
Antenna Coil- Antenna winding, 11/2 

turns No. 22 Enam. 1/12 pitch, right 
hand thread -90 degrees. Grid winding, 
'7 turns No. 22 Enam. 1/12 pitch, right 
hand thread -90 degrees. Thread for 
antenna winding cut midway between 

I threads for grid winding. Antenna and 
I grid windings start directly adjacent to 
each other. 

Oscillator Coil -Plate winding, 5 11/12 
turns No. 22 Enam. 1/12 pitch, right 
hand thread -90 degrees. Grid tickler 
winding, 41/4 turns No. 26 Enam. right 
hand thread -90 degrees. Pick -up wind- 
ing, 21/4 turns No. 26 Enam. right hand 
thread -90 degrees. Thread for grid 
and pick -up winding cut midway between 
threads for plate winding.; Pick -up 
winding starts ÿ/3 turn after start of 
plate winding. Grid winding starts 1/4 

turn before start of pick -up winding. 

SHORT WAVE CRAFT 

Grid and pick -up windings wound in 
same groove. 
Group No. 5. -Range 16,300 to 30,000 

kilocycles: 
Antenna Coil- Antenna winding, 11/2 

turns No. 26 enamel, 1/16 pitch, right 
hand thread -90 degrees. Grid winding, 
31/2 turns No. 22 enamel, 1/16 pitch, 
right hand thread -90 degrees. Thread 
for antenna winding cut midway be- 
tween threads for grid winding. An- 
tenna and grid windings start directly 
adjacent to each other. 

Oscillator Coil -Plate winding, 3 turns 
No. 22 enamel, 1/16 pitch, right hand 
thread -90 degrees. Grid tickler wind- 
ing, 2 turns No. 26 enamel, right hand 
thread -90 degrees. Pick -up winding, 
11/16 turns No. 22 enamel, right hand 
thread -90 degrees. Threads for grid 
and pick -up windings cut midway between 
thread for plate winding. Pick -up wind- 
ing starts 1/3 turn before start of plate 
winding. Grid winding starts 1/3 turn 
after finish of pick -up winding. 

All coils wound on 11/2" forms. Thread 
V- shaped 0.008 " -0.012" deep. 

Oscillator and antenna tuning con- 
densers- 0.00015 mf. 

Detector plate bypass condenser - 
0.1 mf. 

Oscillator plate and detector screen by- 
pass condenser-0.1 mf. 

Oscillator cathode bypass condenser - 
0.1 mf. 

Short Wave Events of the Month 
(Continued from page 112) 

Shot Heard 'Round the World by S -W's 
Governor J. B. Ely of Massachusetts fired a 

musket that was actually used in the battle of 
Concord 157 years ago, before the microphone 
of General Electric's short wave station in 
Schenectady. This shot was actually "heard 
'round the world," the sound going by short 
wave radio via Holland, Java, Australia, and 
back to Schenectady, returning in one -eighth 
of a second. 

This event brings into reality that famous 
line of Emerson's poem : 

"Here once the embattl'd farmers stood, 
And fired the shot heard 'round the world." 
The shot was fired at S :50 o'clock Tuesday 

morning, April 19, the 157th anniversary of the 
shot from Concord's bridge, which started the 
Revolution. 

Flashed out across the Atlantic over W2XAD, 
the sound of the shot was picked up at Koot- 
wijk, Rolland, according to the plans of the 
radio engineers. Thence, it was relayed east- 
ward again to Bandoeng, Java. From there 
It was retransmitted - to Sydney, Australia. 
where it was relayed once more to its starting 
point in Schenectady. The time consumed in 
the actual transmission of the sound around the 
world,. was about one -eighth of a second, the 
radio engineers calculate, or approximately the 
time required for sound to echo back from a 
wall seventy -five feet distant from its starting 
point. 

The "shot heard 'round the world." 

Schenectady to Melbourne via Short Waves 
A radio message '`around the world" and a 

"two -way broadcast" between Australia and 
America, featuring an address by Sydney J. 
Pascal, president of Rotary International, 
speaking before the microphone in Melbourne, 
featured the radio entertainment provided dele- 
gates from 55 Rotary Clubs of the 29th dis- 
trict. who gathered at Schenectady, N. Y., on 
April 22 for their 10th annual conference. More 
than 1.000 delegates were present. 

Twice in recent tests the voice of the speaker 
in Schenectady has "completely encircled the 
world" and returned with sufficient volume to 
be reproduced by a loud -speaker. The chats 
with Australia were carried on with compara- 
tive ease, the signals from the other side of the 
world being received almost as clear and dis- 
tinct as a local telephone conversation. 

Marconi Talks on % Meter Waves 
Senator Guglielmo Marconi, wireless inventor, 

announced on April 6th a successful experi- 
ment in two -way communication by ultra -short 
wave radio (code) and telephone. 

"I believe that with this new development in 
ultra -short waves this apparatus will enable 
communication with any telephone subscriber 
within a radius of 100 miles," Senator Marconi 
said. "The apparatus can be carried in an 
automobile, on trains, buses, yachts, or coast- 
wise steamships to permit them to communicate 
with any point by telephone and radio." 

The new development should not be confused 
with ordinary short waves, Marconi said. It 
uses ultra -short waves of 52 centimeters 
(20.4624 inches) of much greater frequency 
than any now used. 

Normal short wave communication today is 
from five to 200 meters. The Marconi inven- 
tion permits use of a wave little longer than 
one -half meter. 

Senator Marconi said his experiments had 
been made between his villa and his yacht 
Elettra, anchored in the bay. 

The apparatus consists of a parabolic reflec- 
tor, which permits reception and re- transmis- 
sion of a conversation on a telephone wire. It 
reverses the conversation from the telephone 
wire to the radio wave. It is not affected 'by 
atmospheric conditions, and the new develop- 
ments have eliminated static disturbances, Sen- 
ator Marconi said. IIe has discovered a method 
of overcoming obstacles such as mountains, 
houses and the curvature of the earth. 
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"SESSIONS" 
8 DAY ALARM CLOCK 

fir? 

A thing of charm and beauty. You or your 
friends will be proud to own one. A unique 
refinement is the convenient alarm shut-off - 
merely tap the button at the top. Even on 
dark mornings you need never grope for the 
shut -off. The base is perfectly balanced. The 
bottom is cushioned to prevent scratching of 
polished surfaces. 
Polished nickel case. Metal dial with a 
glossy satin -silvered finish. Numerals are 
large, raised on the dial, in gold bordered 
black. 61/2 inches high, 51/2 inches wide. 
"Breaks the day, but not the peace of mind." 
SPECIAL PRICE, Parcel Post 

prepaid, East of the Rockies... 
West of the Rockies 

With Radium Dial 

$2 95 
$3.20 
$3.95 

Gold Shield Products Co. 
112 Chambers St., Dept. S.W., New York City 

There Must Be A Reason 
for ten leading short wave manufacturers rec- 
ommending a thing. International Short Ware 
Radio, the oldest short wave listeners' maga- 
zine, is recommended by ten manufacturers. 
This monthly magazine contains information 
on short waves gathered by listeners in 80 
countries and has many features found in no 
other magazine. A decided aid to getting re- 
stilts with your receiver. Send ten cents for a 
trial copy and you will never regret it. 

Published by the oldest and largest short 
wave broadcast listeners' organization in the 
world. 

The International Short Wave Club 
Box 713 Klondyke, Ohio 
(Note: Please do not confuse this organization lelth 
any other having a similar name.) 

F+ve uPlkf#iIll'E 

JP6I,I,m`' iAQ 
AMPERITE Self- Adjusting Line Volt- 
age Control prevents noisy voltage 
fluctuations in electric radios. Saves 
tubes - improves tone. D e m a n d 

AMPERITEwhen you 
buy a radio, Include 

it when you build. For Free Bulletin 
Write Dept. SW -6 

4 MpERITE (jrporaHon 
61 BROADWAY. NEW YORK 

FRITE 
Self Adjusting 

OLTAGE CONTROL 
Afts.A,__ass .A 
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NE' ;nthe.1.diaCaft 
Presented on these two pages are the new 

books of the RADIO -CRAFT LIBRARY - 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 

Book No. 
RADIO SET ANALYZERS 

And How To Use Them 
With Full Instructions and Descriptions 

of Set Analyzers, Tube Checkers, 
Oscillators. Etc. 

By L. VAN DER MEL 
This book explains thoroughly the oper- 

ation of set analyzers, tube checkers, 
oscillators and other testing equipment. 
For every radio man this book is ex- 
tremely helpful. It covers every phase 
of testing and gives you valuable short 
cuts; completely illustrated with photo- 
graphs and diagrams to facilitate the use 
of modern testers. 

The following chapters briefly outline 
the contents. INTRODUCTION; THE AN- 
ALYZER; Fundamentals, Switches, A.C. 
and D.C. Voltmeters, Calibration and 
Design; TROIJELS SHOOTING WITH 
THE ANALYZER; Classification of 
Trouble, Analysis of Troubles, Uses of 
Various Analyzers, Care and Mainten- 
ance; CONCLUSION. 

Book No. 2 
MODERN VACUUM TUBES 

And How They Work 
With Complete Technical Data on All 

Standard and Many Special Tubes 
By ROBERT HERTZBERG 

MODERN VACUUM TUBES describes 
the fundamental electron theory which is 
the basis of all vacuum tube operation, 
and goes progressively from the simplest 
two -element tubes right up to the latest 
pentodes and thyratrons. It is written 
in clear, simple language and is devoid 
of the mathematics which is usually so 
confusing. Valuable reference charts and 
characteristic curves of standard and 
special tubes are to be found, also dia- 
grams of sockets and pin connections. 

Here are some of the chapters : The 
Edison Effect and The Electron Theory; 
Electron Emitters and the Ionization Ef- 
fect; The Three -Electrode Tube; Vacuum 
Tube Characteristics; Four- and Five - 
Element Tubes; Light Sensitive Cells and 
Other Special Tubes. 

Book No. 3 

THE SUPERHETERODYNE BOOK 
All About Superheterodynes 

How They Work, How to Build and How 
to Service Them 

By CLYDE FITCH 
There is no more fascinating a subject 

in the large array of radio circuits than 
the famous superheterodyne circuit. 
Whether you are a Service Man or experi- 
menter. first -hand knowledge about the 
construction of superheterodyne receivers 
is very important. The book on Super - 
heterodynes gives underlying principles 
of their construction, right from the very 
first set made. 

The following is a short list of con- 
tents: Basic Principles of the Superheter- 
odyne; The Oscillator; First Detector; 
Single Dial Tuning Systems; Interme- 
diate Amplifier; Second Detector, Audio 
Amplifier and Power Supply; Commercial 
Superheterodyne Receivers; Servicing 
Superheterodynes. 

knowledge ; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors of these books are well - 
known to everybody. Each one is an expert 
radio man; an authority on the subject - 
each is thoroughly familiar with the field 
which he represents. 

Book No. 4 
MODERN RADIO HOOK -UPS 

The Best Radio Circuits 
A Complete Compendium of the Most Im- 

portant Experimental and Custom - 
built Receivers 

By R. D. WASHBURNE 
It is fascinating to the experimenter. 

or even to the up -to -date Service Man, 
to take a commercial set and to change it into one using a famous hookup that 
is not found in any manufactured set. 
Many excellent circuits have never been 
commercialized, but limited only to home - 
set builders. Thousands of these popular 
circuits have been requested from time 
to time, and in this book we have in- 
cluded over 150 circuits, which include the 
famous Peridyne, Cash -Box A.C.-D.C. 
Set and others. 

The circuits cover the following: Broad - 
east Receivers, All -Wave Receivers, Short - 
Wave Receivers, Converters and Adapters, 
Television Receivers, Home Recording Ap- 
paratus, Automobile Receivers, Audio and 
Power Amplifiers, Power Units and M is- 
cellaneous Equipment. 

Book No. 5 
HOW TO BECOME A RADIO 

SERVICE MAN 
How To Get Started and How To Make 

Money in Radio Servicing 
By LOUIS MARTIN 

The ambition of many men in radio 
today is to become a first -grade Service 
Man. It is not as difficult as one might 
believe, but it cannot be done in a few 
avert months. Following very carefully the 
advice of Mr. Martin, who has dealt with 
the problems of thousands of Service 
Men, this book deals very carefully with 
the essential stages in the preparation 
for qualifying as a Service Man. 

Here are the chapters; The Small In- 
dependent Service Man; Advanced Com- 
mercial Aspects; The Radio Set; Semi - 
Technical Considerations; Advanced Service 
Data. Each chapter is again subdivided 
to bring out in minute detail every point 
of importance. 

Book No. G 

BRINGING ELECTRIC SETS 
UP TO DATE 

With Pentodes, Multi -M us, Dynamic Speakers- Complete Information How to 
Modernize A.C., D.C. and Battery Operated 

Receivers 
By CLIFFORD E. DENTON 

In this country there are over ten mil - ;ion electrically operated receivers that 
could be modernized -by placing in them 
new type tubes, new speaker equipment 
and other modern improvements. This 
business of improving old sets can go to 
the experimenters and Service Men if 
they will quickly jump into action. 

Read in this book by Mr. Denton, how 
easily you can modernize any obsolete set, 
and with little additional costs. 

Here are the high lights of this book: 
Tubes Available for Replacements; Elec- trifying Battery ' Receivers; Use of the 
New 2- and 6 -Volt Tubes; Operating Sets with Single Control; Conversion of A.C. 
Sets into D.C. and D.C. into A.C.; Re- 
placing Output Tubes with Higher Output 
Tubes; Improving Old Supers; Loftin - White Amplifiers; Adapters and Their 
Use. 

Clip Coupon and MAIL! 

Book No. 7 

RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 

A Complete Compendium on the Latest 
Radio Short -Cuts and Money- Savers 

By C. W. PALMER 
It often becomes necessary for experi- 

menters and Service Men to call upon 
their memory for some short cut or radio 
wrinkle that will solve a problem quickly. 
In business, "short cuts" mean time and 
money saved, and to the Service Man 
"time saved" means money earned. 

This book is a compilation of important 
radio kinks and wrinkles and discusses 
only such items as are constantly used 
today. 

Here are some of the more important 
chapters: Introduction; Servicing Short - 
Cuts; Testing Equipment and Meters; 
Vacuum Tubes and Circuits; Volume - 
control Methods; Amplifiers and Phono- 
graph Reproducers; Power Supply Equip- 
ment; Coils and 

Reproducers; 
Circuits; Short 

Waves; Loud Speakers; Tools and Ac- 
cessories. 

Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 

the Course of One Year 
By R. D. WASHBURNE 

There has been collected a wide variety 
of questions which have come into our 
editorial offices during the past two years, 
and only those whose answers would 
benefit the majority of men engaged in 
radio have been incorporated in this amaz- 
ing question and answer book. 

The tremendously long list of topics 
better explains the subjects which are 
treated. Here are the titles: 

Radio Servicing; Receiver Design; 
Home Recording; Television; Sound 
Equipment; Short Waves; Antennas; 
Operating Notes; Test Equipment; Tubes; 
Ultra- Short- Waves; Police Radio; Repro- 
ducers; Superheterodynes; Automotive Sets; 
Power Packs; Automatic and Remote Con- 
trol Devices; Aligning Procedure; Photo- 
electricity; Adapters; Measuring Appar- 
atus; Band- Selectors; Converters; Public 
Address Equipment; Midget Sets; Oscil- 
lators; Phonograph Pickups. 

Book No. 9 

AUTOMOBILE RADIO AND 
SERVICING 

A Complete Treatise on the Subject CoY- 
erina All Phases from Installing to 

Servicing and Maintenance 
BY LOUIS MARTIN 

Automobile 'radios are up and coming, 
and someone has to service them properly. It therefore behooves you to read this 
immensely important new book on the 
art of Automobile Radio. The book is 
concise, and full of illustrations, photo- 
graphs, diagrams and hookups. 

Here are only a few of some of the 
really interesting chapters: Introduction; 
Automotive Radio Installations; Complete 
Descriptions of Commercial Automotive 
Receivers; Servicing Automotive Receiv- 
ers; The Ignition System; General Ser- 
vice Considerations; Effects of Tempera- 
ture on Power Supply; Conclusion. 

GERNSBACK PUBLICATIONS, INC. 96 -9$ Park Place, New York, N. Y. 
I have circled below the numbers of books in the RADIO -CRAFT LIBRARY, which you 

are to send me, and have deducted 20% for ordering five (5) books or more. I have included 
my remittance in full, at the price of 50c each, when less than five books are ordered. 
The amount of my remittance is (Stamps, checks or money orders accepted.) 
Circle numbers wanted: 1 2 3 4 5 6 7 8 9 10 

Name Address 

City State SWC -G 
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Ebrary 
This is perhaps the first real 

opportunity that you have ever 
had to build a radio library of 
books that are authentic, right - 
up-to- the -minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 
HOME RECORDING AND ALL 

ABOUT IT 
A Complete Treatise on Instantaneous Re- 
cordings. Microphones, Recorders, Amplifiers, 

Commercial Machines, Servicing, etc. 
By GEORGE J. SALIBA 

If there is one subject that is fascinating 
to every radio man, it is that of Home 
Recording. Of course, this volume is not 
all on "Home" recording, but the information 
contained therein is important to commercial 
radio men, studio operators, engineers and 
others interested in this phase of radio. 

The art of recording and reproducing 
broadcast selections is becoming more im- 
portant every day to radio men, experi- 
menters and Service Men. Equipping dance 
halls, auditoriums, churches, restaurants and 
homes with public address and amplifiers 
brings many extra dollars and often an 
excellent income. 

In this book are found such topics as: 
Short History of the Art; Microphones; 
Recording Amplifiers; Cutting Heads; Types 
of Records; Commercial Machines; Adding 
Recorders to Receivers; Studio Layouts; 
Mechanical Filters for Turntables. 

BIG 
DISCOUNT 
OFFERED 

In order to make it possible for everyone to buy 
these books, the fifty (50) cents price has been 
made uniform for all volumes. You can buy these 
books separately, but you should take advantage 
of our special offer: 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Simply fill in the coupon below, and mail it to 
us together with your remittance. Checks, stamps 
or money orders accepted. 

All Books Uniform 
The books in the new RADIO - 
CRAPT LIBRARY are all 
strictly up -to -date, and 
written by men who 
know their subjects. 
The volumes are all 
uniform size, 6 z 9 
inches, and contain on 
en f - t 12o average o to 
Illustrations. Each book 
is printed on fine book 
paper, and no expense 
has been spared to make 
it an outstanding value, 
for its editorial contents 
as well as from the 
mechanical stand- 
point. 
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"Buddy" Earphone Set 
Works on 110 Volts, 

A.C. or D.C. 
By H. G. CISIN, M.E. 
(Continued from page 100) 

lator provides additional protection, since it 
acts as a fuse whenever extreme, abnormal elec- 
trical conditions prevail. Furthermore, it 
smooths out line voltage irregularities, giving 
,more stable operation and thus permitting bet- 
ter all- around reception. 

Making Chassis Frame 
The aluminum sheet for the chassis is cut 

to the correct dimensions. Socket holes and 
hole for receptacle (2S) are drilled and the 
four sides are then bent. Socket fastening 
holes are drilled and holes are also drilled for 
mounting the binding post assembly, the coils 
(5, 6, 7, 8). the choke (23) and the Cardwell 
condenser (9). Mounting holes are also drilled 
for the parts which are to be fastened to the 
front and side chassis walls. 

The sockets are mounted -also the binding 
Post assembly (1, 2) and choke. The variable 
condenser (9) is fastened to the chassis by 
means of small brackets. The "Balancet" con- 
denser (13), and the two Bud switches (27) 
and (30) are mounted on the front chassis 
wall. The twin jack unit (20) and the recep- 
tacle (28) are mounted on the right -hand chassis 
wall as shown. The two Aerovox electrolytic 
condensers are then mounted on the left chassis 
wall. The Electrad Truvolt resistor (26) is 
fastened beneath the chassis deck, using mica 
or composition insulating washers to prevent 
short- circuiting between resistor and chassis. 
The four small mica condensers may be fastened 
to the underside of the chassis. 

The mdtallized resistors may be soldered in 
place while set is being wired or they may be 
mounted on a piece of insulating fibre 2 / "x5 "x' / ", which in turn, is fastened beneath the 
chassis by long screws so that it is about 1" 
from the bottom of the chassis deck. The 
tubular condenser (11A) and the flexible re- 
sistor (18) are soldered to the grid terminal 
of socket (12) and to cathode terminal of (19) 
respectively. The four short -wave coils are 
wound next in accordance with the directions 
given in the "Coil Winding Details" sketch. 
The coil at the left is the 80 to 200 meter coil ; 

the one at the right is the 10 to 20 meter coil. 
The coils may be fastened In place after most 
of the wiring is completed. 

Wiring the Set 
The filaments are wired in first. The heaters 

of all three tubes are in series. One heater 
terminal of tube (12) is soldered to the cathode 
terminal which in turn is grounded to the 
chassis. The Electrad Truvolt resistor (26) 
is in series in the filament circuit, one end 
being connected to a heater terminal of tube 
(s5) and the other end connecting to grid and 
plate of the same tube and also to the "dead" 
side of the toggle switch (27). The other side 
of the switch connects to one of the recep- 
tacle terminals at (28). The other terminal of 
the receptacle Is grounded to the chassis. If 
set is to be used on a 110 -volt circuit, resistor 
(26) is adjusted by means of the sliding clip 
until its resistance is 303 ohms. If set is to 
be used on 120 volts, resistance of (26) is ad- 
justed to 337 ohms. If a dial light is used, 
this should be a standard Mazda 3.2 volt, .35 
amp. pilot light and it should be connected in 
series in the heater circuit, with resistor (26) 
adjusted to 293 ohms (for a 110 -volt circuit). 

The grid circuits are wired in next. Fixed 
condenser (10) and resistor (11) are con- 
nected to the cap of tube (12) by a flexible lead 
brought up through a hale in the chassis. Plate 
circuits are wired, then cathodes and then filter 
condensers to the chassis, Isolating condensers 
(2) and (4) are wired into the circuit. The 
coils (5, 6, 7, 8) are mounted and the wiring is 
completed from the Bid switch (30). Both 
arms of the switch are grounded to the chassis, 
with the terminal points connected to the re- 
spective coils. Directions for connecting the 
coils are indicated on the coil shown on the 
left. These also apply to the other three coils. 
Thus. the top of the antenna coil connects to 
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St. Charles 
An Entire Block 

On the Boardwalk 

ATLANTIC CITY 

r' 

A Smart Hotel in 
America's Smartest Resort 

OUR 
PLATFORM "points with 

pride" to the comfort and satis- 
faction enjoyed by guests of the 

St. Charles. It "views with alarm" 
your failure to take advantage of the 
attractive rates, superior meals, daily 
radio concerts and good fellowship, 
which have won a world -wide vote of 
approval for the St. Charles. "Vote 
early" for your summer coat of tan 
and surf bathing direct from the St. 
Charles. "Repeat" your summer visit 
to this famous hotel as often as you 
can -each stay will make you more 
enthusiastic over "our platform." 

European or American Plan 

French and German Cuisine 

POLICE! 
Get all the 
Police thrills 
with the New 
Improved Air 
Cruiser Short 
IVave A dapt - 
er. Murders, 
holdups, sui- 
cides. tires, 
kidnappings, 
etc. Also many am- 
ateur phone 
and code eta - 

tions. The only adapter you can swtch from short 
wave to broadcast without changing aerial, etc. 
Price $3.50. We will send sample Prepaid anywhere 
in the world for $2.25 cash with order. Mention 
what kind of set or detector tube you have. Dealers, 
Servicemen write for Big Discounts. 

BRECKENRIDGE MFG. CO. 
5921 - 14th Street Detroit, Michigan 

MIDGET MICROPHONES 
Lapel -Hand Types 
For any Radio $5.00 

or Amplifier 
Professional Mikes 

and Accessories, 
Horn Units, Expo- 

nential Trumpets 
and Horns 

A. C. and Battery 
operated Power 
Amplifiers 

Portable a n d Sta- 
tionary P. A. Sys- 
tems 

New Catalogue SW2 
Now ready 

REPRODUCER C O. 
26 East 22nd Street 

Dept. SW2 New York 

SPECIAL BACK NUMBER SALE 
All Copies of 

S H O R T WAVE C R A F T 
can be had at 25c a copy, except 

VOLUME 1 -No. 1 and 2 
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a NEW and 
THRILLING 
HOBBY 

SHORT WAVES 
a regular department 

devoted to 
this fascinating field 

EVERYDAY j net an 
echänics 

4 -Color Cover 
Over 100 Illustrations 
96 Pages -9x12 inches 

MR. HUGO GERNSBACK's latest magazine 
contains the most important and recent 
developments in Science, Mechanics, Radio, 

Television, Aviation and Chemistry. For everyone, 
regardless of age, EVERYDAY SCIENCE AND 
MECHANICS will be found to be useful and 
instructive. Thoroughly illustrated with scien- 
tific events from all parts of the world, and 
helpful to thousands of high school, university 
students and instructors who wish to advance 
their scientific knowledge. 

Many excellent pages for the home workshop 
man who finds pleasure in building things ; ex- 
periments in electricity, chemistry and formulas 
of all kinds. 

Just to Mention a Few Departments 
LATEST INVENTIONS - AERO- MECHANICS 
SHOP KINKS - TELEVISION - SHORT 
WAVES - EXPERIMENTS - FORMULAS 
CHEMISTRY - WOOD AND METAL CRAFTS 

RADIO KINKS - AND OTHERS 

Special Offer! 
8 MONTHS FOR $1.00 

On All Newsstands 

Mail Coupon NOW! 

EVERYDAY SCIENCE AND MECHANICS 
98 Park Place, New York, N. Y. SWC-2 

I enclose herewith One Dollar for which you 
are to enter my subscription to EVERYDAY 
SCIENCE AND MECHANICS for the next 
Eight Months. 

Name 

Address 

City State 

(3) and (10), while the bottom of the wind- 
ing goes to the switch terminal. The top of 
the feed -back winding connects to the diagon- 
ally opposite switch terminal, while the bottom 
is connected to the rotor of the "Balancet" 
condenser (13). 

COMPLETE LIST OF PARTS REQUIRED 
FOR THE A.C. -D.C. "BUDDY" EAR- 

PHONE SHORT -WAVE SET 1- Cardwell .00015 mf. "Midway" Feather- 
weight Variable Condenser, type 405 -B (9) 1- Cardwell .00005 mf. "Balancet "- Variable 
Midget Condenser, type 613 -A (13) 1- Electrad Truvolt Wire -Wound Resistor, 75 
watt, type D -4 (26) 1- Electrad 2500 ohm Flexible Resistor, 
2G-2500 (18) 2- Aerovox 4 mf, Dry Electrolytic 
type E5 -4 (small) (22, 24) 1- Aerovox .00005 mf. Mica 
1460 (3) 1- Aerovox .0001 mf. 
1460 (10) 1- Aerovox .00025 
1460 (4) 1- Aerovox .01 mf. 
(16) 1- Aerovox .1 mf. Tubular Condenser, type 270 
(11A) 1- I.R.C. (Durham), 10,000 ohm, 1 
Metallized Resistor, type M.F.4 (14) 

1 -LR.C. (Durham) 100,000 ohm, 1 
Metallized Resistor, type M.F.4 (15) 1- I.R.C. (Durham) 250,000 ohm, 1 
Metallized Resistor, type M.F.4 (17) 1- I.R.C. (Durham) 500,000 ohm, 1 watt 
Metallized Resistor, type M.F.4. (12A) 

mf. 

Mica 

Mica 

type 

Condensers, 

Condenser, type 

Condenser, type 

Condenser, type 

Mica Condenser, type 1455 

watt 

watt 

watt 

June, 1932 

(Durham) 2 megohm, 1 watt Metal- 
lized Resistor, type M.F.4 (11) 1- Arcturus 136 -A Universal A.C.-D.C. Screen 
Grid Tube (12) 2- Arcturus 137 -A Universal A.C.-D.C. 'pubes 
(19, 25) 1- *Truetest Light -Weight "Super- Sensitive" 
Headset (21) 1- *Truetest 30 henry (200 ohm) Audio Choke (23) 

1- *Trutest 115 -volt Depressed Outlet Recep- 
tacle (Hubbell type) (28) ; 6-ft. lamp curd; 1- Attachment Plug 4- *Trutest h" Diameter Coil Forms ; 10 to 
20 meter coil (8) ; 20 to 40 meter coil 17) ; 
40 to 80 meter coil (6) ; 80 to 200 meter 
coil (5). (See Winding Details.) 

1 -Bud 5 -Point Double -Pole Selector Switch, 
type 219 (30) 

1 -Bud Single -Pole Toggle Switch with 6" 
leads, type 294 (27) 1- Bud Push- Button Antenna and Ground 
Binding Post Assembly, type 335 (1, 2) 

1 -Bud Twin Tip Jack Unit, type 333 (20) 
3 -Bud 5 -Prong Sub -Panel Sockets, type No. 

114 (12, 19, 25) 
1 -Bud Vernier Dial, type 144 
1 -Bud Screen Grid Cap, No. 107 
1 -Bud Indoor Aerial, type 132 1- Clarostat Automatic Line Voltage Regulator, 

50 -watt type (29) 1- Aluminum Chassis, 9 "x6 "x2" high. 

*Trutest products marketed by Wholesale 
Radio Service Co. 

NOTE : Numbers in parentheses refer to cor- 
responding numbers marking parts on diagrams. 

Frequency Control Without Crystals 
By C. H. W. NASON 
(Continued from page 95) 

The lines need not be open structures-in- 
deed in test work simple solenoids were em- 
ployed to a great extent. The best results have 
been obtained where actual two wire lines were 
employed. The circuit arrangement shown in 
Fig. 2, is that of the WIE transmitter, re- 
vamped for frequency control by the new 
method. This transmitter operates on a fre- 
quency of 13,930 kc. or about 22 meters. The 
line employed was 10.25 wavelengths in length 
and was stretched under the roof of the build- 
ing in which the transmitter was housed. The 
line was constructed from two No. 6 B. & S. 
copper wires. A push -pull oscillator of this 
type may be operated at frequencies much 
higher than this -even down into the 5 meter 
range ! A transmitter circuit of this type op- 
erating on a frequency of 35,000 kc. -about 8.6 
meters -is shown in schematic in Fig. 3. This 
type of transmitter is now in use for inter- 
island communication for the telephone net- 
work in Hawaii. The transmitters in this ser- 
vice are operated on frequencies ranging from 
35,000 kc. to 50,000 Ice. (8.6 meters to 6 me- 
ters) ; frequency instability in these transmit- 
ters is largely due to temperature variations 
affecting the constants of the line. The diver- 
gence amounts to a mere .02 per cent, for a 
temperature variation of 10 degrees Centigrade. 

"Stabilizing Line" May Be in Attic 
In the construction of amateur transmitters 

applying these principles, it is necessary that 
the builder have available a suitable area for 
stretching out the line. In the case of ex- 
tremely short wave sets, it is possible that a 
line in the attic or in the cellar will be suffi- 
cient, providing the space is ample. For longer 
waves (lower frequencies) it will probably be 
necessary to get out -of- doors -thus involving 
the loss in frequency stability due to tempera- 
ture variations. In adjusting the lines it is 
necessary that a good wave meter be available. 
When the correct adjustment of the bridge has 
been accomplished, it will be found that the 
plate tuning condenser can be varied "all over 
the lot" without causing a substantial varia- 
tion in the tuning. The less variation in fre- 
quency found when the plate tuning is varied, 
the more effective is the line and the required 
length for a given degree of frequency stability 
may thus be judged. It is not likely that a line 
much less than from two to four wavelengths 
in run will be found suitable. 

Those interested in. more complete informa- 
tion should read the original paper by Conklin, 
Finch and Hansell in the November, 1931, I. R. 
E. Proceedings. Data on lines employing simple 
solenoids is incomplete and not sufficiently de- 
tailed to warrant the publication of the infor- 
mation. These lines, however, have the ad- 
vantage of limited space and are therefore of 
interest to the amateur. In constructing lines 
of this type it should be remembered that due 
to end effects, the connections should be made 
so as to leave a few dead -end turns at each 
end of the line. In such cases it is necessary 
to match the impedances at the ends of the 
lines by means of a variometer as shown in 
Fig. 4. 

Data for 10 -Meter Stabilizing Circuit 
Where commercial installations are involved, 

the economies of the system, insofar as the 
number of tubes involved are concerned, war- 
rant one providing the necessary space for the 
transmission line (even at relatively low fre- 
quencies) as at Rocky Point. For the radio 
amateur living in more or less cramped quar- 
ters, the system is more or less limited to use 
in the 10 or 5 meter ranges. Here a straight 
transmission line two, three or four times the 
wavelength in physical extent, can be used. 
The use of such a system at the very high fre- 
quencies, will permit the use of simple hetero- 
dyne reception, where the poor frequency sta- 
bility of an uncontrolled device might demand 
the use of some means of reception of less 
simple character. 

A typical layout for a ten meter transmitter 
with push -pull oscillators and a directive an- 
tenna array, is shown in Fig. 5. Modulation by 
voice may be accomplished by the simple con- 
stant- current or Heising system. 

THE SMALLEST 
B.C. and S.W. 

RECEIVER 
In the Next Issue! 

1 

I 
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SWAPPERS 
SWAPPERS are swappers of correspon- dence. During the past few years we have noted that Short -Wave enthusiasts love to get acquainted with each other by mail in order to swap experiences. Use a postcard only. Never write a letter. Address postcard as follows: 

SWAPPERS 
c/o SHORT WAVE CRAFT 
96 -98 PARK PLACE 
NEW YORK, N. Y. 

On the blank side of the postal PRINT 
clearly your name, address, city and State. 
Don't write anything else on card. We 
will then understand that this is your re- 
quest to publish your name and address 
and that you wish to enter into correspon- 
dence with other short-wave readers. There 
is no charge for this service. 

-EDITOR. 

EDGAR H. ADLER, W1DYV 
6 Clinton St., Taunton, Mass. 

JAMES A. AITKEN 
19 Viewpark Ave., Glasgow, E. I., Scotland 

JOS. M. ARNOLD 
235 Allegheny Ave., Oakmont, Pa. 

WILLIAM BLAHA 
2233 So. 59th Ave., Cicero, Ill. 

CARL BLANKINSHIP 
Box 305, Loup City, Nebr. 

ROBERT BOTZENMAYER 
27 James Street, Brookline, Mass. 

WILLIAM BOYD 
Sabula, Iowa 

ARTHUR A. BROWN 
1105 Larch St., Indianapolis, Ind. 

EARL CARSNER 
Gregory, So. Dak. 

CLINTON E. CLARK 
33 Courtland St., Middleboro, Mass. 

C. CLEMENS 
49 2nd St., Somerville, N. J. 

EDWIN M. CLEMENT 
65 Hamilton Ave., Columbus, Ohio 

DENNIS DAMBRAUSKAS 
817 W. 34th St., Chicago, Ill. 

LEON K. DAVENPORT 
Box 127, Ontario, Oregon 

ADOLPH DICK, JR. 
263 Lincoln Ave., Brooklyn, N. Y. 

GEO. DOWNEND 
2018 88th Ave., Oakland, Calif. 

CHARLES EDGERTON 
Box 13, Buie's Creek, N. C. 

GEORGE T. ELMORE 
General Delivery, Sandston, ya. 

ELLSWORTH GENTRY 
47 Ivy Road, Wilmington, Del. 

EARLE GOODSON 
8 Andes Ave., Utica, N. Y. 

E. R. GREENHOOD, Jr., W1AOV 
46 School St., Needham, Mass. 

WILLIAM HASLETT 
216 East Wishart St., Philadelphia, Pa. 

A. HAYTER, 
Apt. 3, Lorane Apts., 610 Ontario St., 

Toronto, Ont., Canada 
J. W. JEFFERY 

730 41,4 St., N. E., Calgary, Alberta, Canada 
MELVIN R. JOHNSON 

2523 13th Ave., So., Minneapolis, Minn. 
WILLIAM JONES, 

160 Bedford Ave., Brooklyn, N. Y. 
CHARLES F. LAUR, JR. 

Route No. 1, Chowchilla, Calif. 
JAMES R. LITTLE 

3942 Liston Ave.. Cincinnati, Ohio 
JOSEPH F. MAHONEY 

96 Burnside Ave., Woonsocket, R. I. 
JACK J. MATTHEWS 

904 W. 30th St., Wilmington, Del. 
JOHN MONOGUE, Jr. 

426 E. 1st St., Fairmont, Minn. 
DON 1f. NEWVILLE 

7626 Concord Ave., Detroit, Mich. 
EMIL ORAS 

6026 W. Roosevelt Rd., Oak Park, Ill. 
JERRY PARADISE 

42 Bergen St., Newark, N. J. 
BARRY RANDOLPH, W8EEE 

1941 E. 75th St., Cleveland, Ohio 
LOWELL RIDNOVER 

W. Montgomery St., Knoxville, Iowa 
ALFRED H. ROWE, JR., W2BSJ 

SS Maurice Tracy (KGBV) 
c /o M. & J. Tracy, Inc. 

One Broadway, New York City, N. Y. 
(Radio Operator on Board Ship.) 

CHARLES SCHOLTZ 
216 Harper St., Highland Park, N. J. 

- SAMUEL SCHWAB, W6CAW 
629 M St., Sacramento, Calif. 

WILLIAM SUVEGES 
14009 Rexwood Ave., Cleveland, Ohio 

WM. THOMPSON 
244 William St., Belleville, Ont., Canada 

EDWARD A. TURNIER, JR. 
P. 0. Box 234, Hoboken, N. J. 

SHORT WAVE CRAFT 
ROBERT UNION 

553 Lloyd Ave.. Providence, R. I. 
JOHN WASIEWICZ, W2DQC 

35 Fairmont Ave., Yonkers, N. Y. 
KEITH WILLIAMS, W6DTY 

854 Church St., Ventura, Calif. 
(Spanish and English.) 

LINDSAY WINKLER, W7AVE 
Western Net Control Station, 

American Esperanto Relay League, 
Colville, Wash. 

MATHEW J. WROBLE 
527 27th St., Niagara Falls, N. Y. 

RAYMOND A. YOUNG 
Box 451, Sandston, Va. 

The Amateurs Favorite 
Code Transmitter 

By R. W. TANNER 
(Continued from page 93) 

windings for the rectifier and oscillator tube 
filaments. 

The filter chokes CH, each have a rating of 
30 henries at 150 M.A. 

The first filter condenser CS of 2 mf. ca- 
pacity must be rated at 1000 volts (or higher) 
D.C. Otherwise blow -outs may occur, generally 
resulting in burning out the filament of one or 
both rectifier tubes. The center section C7 
has a capacity of 4 mf., also rated at 1000 
volts. The output section C6 is 4 mf. but may 
be of lower voltage rating, say 600 to 750 
volts. 

Preventing Voltage Surges 
The resistor R2 connected directly across the 

high -voltage is used to prevent voltage surges 
if the load of the oscillator tubes should hap- 
pen to be removed. This is quite important 
and if omitted blown filter condensers may re- 
sult. It also improves regulation of the high - 
voltage when keying. 

The layout of the transmitter parts is shown 
in Fig. 2. Some of the smaller parts such as 
R.F. choke, by -pass condensers, etc., are mount- 
ed underneath the baseboard. The layout was 
not designed to be something elegant to look 
at, but rather for efficiency and short leads. 
The size of the base is of no importance and 
can be readily determined by placing all of the 
parts on a bench according to Fig. 2 so that 
the leads in the tank circuits are not unduly 
long. When you think you have everything 
as it should be, merely measure the space the 
parts require and cut your baseboard accord- 
ingly. 

Condenser Leads of Copper Ribbon 
When wiring, the leads from coils to con- 

densers must be made with heavy copper ribbon 
or the saine material as used for the coils. It 
would he entirely useless to construct nice coils 
out of tubing or large wire and then connect 
to the condensers with small hook -up wire. The 
filaments should be made with No. 14 wire or 
larger. The remaining wiring may be made 
with the usual variety. 

The layout of the power supply will not be 
given, since the dimensions and shape of the 
various makes of chokes, transformers, etc., 
differ greatly. 

The adjustments are extremely simple and if 
the set is properly constructed and used with 
a good antenna system, no one should go 
wrong. Adjust condensers Cl and C2 for the 
proper wave, the milliammeter showing a low 
value, around 40 to 60 M.A. Then vary C until 
the reading on the plate meter is a maximum. 
No radiation meter is at all necessary, the plate 
meter serving to determine resonance. 

List of Parts for Transmitter 
L, L- Antenna coupling coils 
L1- Oscillator plate coil 
L2- Oscillator grid coil 
RFC -Any good short wave R.F. choke 
C- .00035 mfd. antenna condenser 
C1- .00035 mfd. plate tuning condenser 
C2- .00035 mfd. grid tuning condenser 
C3- .00025 to .001 mfd. grid condenser 
C4 -.002 to .006 mfd. bypass condensers 
C5 -.5 mfd. bypass condenser 
C6, C7, CS- Filter condensers, see text 
R -40 -60 ohm center tapped resistor 
R1- 10,000 ohm grid leak 
R2- 50,000 ohm 50 watt resistor 
Ch -30 henry filter chokes 
T -Power transformer (At right of diag.) 
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MAYO 
Type "Q" 
MICRO. 

PHONES 
Formerly offered 

only to broadcast- 
ers, recording stud- 
ios, etc. This is 
truly an instrument 
you will be proud 
to own. 
new ground 

It uses 
centerthe , To Amateurs heat treated, dura- 

luminum diaphragm which insures 
sensitivity, absence of hiss, and a fre- 
quency response equal to microphones 
listing up to $75.00. This new and 
improved microphone is a precision 
instrument built to rigid specifications 

,. and is broadcast size, measuring 31/8" 
diameter x 2" thick. 100 or 200 ohms 
per button and finished in pure silver. 

Guaranteed. 

Mayo Instrument Corporation 
1 Madison Avenue Dept. S.W. 

New York City 

5'i 0 
Net 

"HAM" ADS 
Advertisements in this section are inserted 

at 4c per word to strictly amateurs or 
8c a word (8 words to the line) to manu- 
facturers or dealers for each insertion. 
Name, initial and address each count as one 
word. Cash should accompany all "Ham" 
advertisements. No less than 10 words are 
accepted. Advertising for the July issue 
should reach us not later than May 20. 

D.X. SHORT WAVE BLUEPRINT, A two 
tube D.X. Short Wave receiver that will hang 
up new D.X. records for your log book in its 
ability to bring in distant stations. Send 25c 
(coin) for full scale picture wiring diagram 
and all constructional details shown. S. Gordon, 
1313 - 40th St., Brooklyn, N. Y. 

QUE ESS ELL es Shortwave Listener Cards. 
Dandy Designs. Write for Dope. W 2 D K II 
PRESS, Jamaica, Long Island. 

QSL CARDS. Snappy service on printing good 
quality two color QSL cards, stationery, mes- 
sage blanks. Write for free samples today. 
W1BEF, 16 Stockbridge Ave., Lowell, Mass. 

SHORT WAVE LISTENERS CARDS. We print 
just the type of card you need for reporting 
the stations you hear. Write for free samples 
today. W1BEF, 16 Stockbridge Ave., Lowell, 
Mass. 

400 VOLT D.C. POWER SUPPLIES, wired, 
with rectifier and filament voltages, complete 
$5. W1DDK, 62 Plantation St., Worcester, Mass. 

SHORT WAVE RECEIVERS -2 tube AC or 
DC type with all- aluminum chassis and 4 
plug -in coils. $7.75 prepaid. R. A. Kempf, 
W9DKF, Peoria, Ill. 

PILOT A.C. SUPER WASP. 14 -500 Meters. 
Tubes and power pack. Make offer. Sale or 
trade. John Hardy, 3512 N. Damen Ave., 
Chicago, Ill. 

G.E.PHONOGRAPH MOTOR 

Synchronous 110 Volt. 
60 Cycle. 80 R.F.M. 

Motor 
Can be installed in 
Place of old fashion- 
ed hand winding 
spring motors. Also many other uses. These G. E. motors are all brand new in original factory cartons. fully guaranteed $12.00 value only $3.95. Shipped prepaid. Man- ufacturers and dealers write for Special Quantity Price. 

NATIONAL JOBBING & EXPORT CO. 
109 W. Lake St. Dept. 216 Chicago 
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Its Praise Knows No Boundaries! 
I received your book, "How to Build and Operate Short Wave Receivers." 

I am very pleased with it, as I believe it is the best book that has been printed 
on short wave work. It is invaluable to builders of Short Wave receivers. 
Worth many times the price, my candid opinion. 

E. H. BLADES, 
Radcliff, Alberta, Canada. 
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RECEIVERS 

PRICE 

50 
PUBLISHED BY 
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1 

T 

MORT 
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CRAFT 

98 PARK PLACE 
NEW YORK 

O i viati *41.ft.. Pa -- o 

The "S. W. C." Two Tube 
"Speaker" -Clyde Fitch 

How to Operate a Short Wave Receiver 
Two -Volt Tube Receiver 
A "Plug- less" S. W. Receiver -John M. Avery 
"My Favorite" Short Wave Receiver -F. H. 

Schnell 
The HY -7B Super -Het for A.C. Operation - 

L. W. Hatry 
The "Egert" SWS -9 Super- Het -How to Make It- Joseph I. Heller 
A Super Sensitive Short Wave Receiver - 

Thomas A. Marshall 
A S. W. Power Amplifier -H. Winfield Secor. 
How to Obtain Smooth Regeneration in S. W. 

Receivers -'Bob" Hertzberg 

On the lips of thousands of Short 
Wave enthusiasts -in the shops and 
homes of thousands of "hams" - 
HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS is now 
recognized as the GREATEST BOOK 
OF ITS KIND EVER PUBLISHED. 

We hear favorable comments every- 
where -the ether is chock full of 
gossip by "hams" about the Short 
Wave Book. Those in the "know" 
have written us that they have found 
this book most instructive and makes 
a valuable addition to their Short 
Wave Library. 

EVERY SHORT WAVE ENTHUS- 
IAST SHOULD HAVE A COPY 
The book has been edited and pre- 

pared by the editors of SHORT 
WAVE CRAFT, and contains a 
wealth of material on the building 
and operation, not only of typical 
short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets to be 
built will be found in this book, sup- 
plemented by hundreds of illustra- 
tions ; actual photographs of sets 
built, hook -ups and diagrams galore. 

The book comes with a heavy col- 
ored cover, and is printed throughout 
on fine -class bound paper. No ex- 
pense has been spared to make this 
the outstanding volume of its kind. 
The book measures 7Y2 x 10 inches. 

72 pages 
200 illustrations 

Partial List of Contents 
Portable Works Combination Long and Short Waver -E. T. 

Somerset, G2DT. 
Super Regenerative Receivers 
How to Build the S. W. Superregenode- 

Clifford E. Denton 
Short Wave Tuning Less. Plug -in Coils -Her- 

man Bernard 
How to Use Radio Frequency Chokes -R. Wil- 

liam Tanner, W8AD 
The "Ham's Own" Receiver- Norman B. Krim 
How to Use a Separate Regeneration Tube - 

E. T. Somerset 
Short Wave Converters -How to Build Vari- 

ous Types 
A Short Wave "Fun Box" 
How to Build a Good Television Receiver - 

R. William Tanner 
Published by the publishers of SHORT WAVE CRAFT magazine. This alone will be your 

guarantee that it is a really worthwhile publication. 
We know that if you are at all interested in short waves you will not wish to do without 

this book. It is a most important and timely new radio publication. 

USE 
COUPON 

T H I S BOOK I S 
N O T S O L D O N 
THE NEWSSTANDS 

SHORT WAVE CRAFT 
96 -98 Park Place, I 

New York City. SW -3 -2 
Gentlemen:- I 

I enclose herewith fifty (50e) cents for 
which please send me a copy of your new 
book, HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS. (Send money 
order, check, cash, or new U. S. Stamps. 
Register letter if it contains currency or 
stamps.) 
Name 
Address 
City and State 

June, 1932 

Decimeter Waves 
By DR. H. LUX_ 

(Continued from page 4) 
vision" (that is, to points above the hori- 
zon of the transmitter) open only a few 
special fields to the practical Ufse of these 
waves. The making of communications 
between the Continent and islands (for 
example, across the English Channel or 
from the southern coast of France to 
Sardinia, which astonished the public on 
its occurrence) may be limited to a few 
cases marked by favorable position and 
will hardly reach general importance. - 
(From "Radio Amateur," Germany.) 

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 Mt. Morris, Illinois, for April 1, 1932. 

State of New York, County of New York, es. 
Before me, a Notary Public, in and for the 

State and county aforesaid, personally appeared 
Hugo Gernsback, who, having been duly sworn 
according to law, deposes and says that he is the 
editor of the SHORT WAVE CRAFT and that the 
following is, to the best of his knowledge and 
belief, a true statement of the ownership, manage- 
ment (and if a daily paper, the circulation), etc., 
of the aforesaid publication for the date shown 
in the above caption, required by the Act of Au- 
gust 24, 1912, embodied in section 411, Postal 
Laws and Regulations, printed on the reverse of 
this form, to wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business man- 
agers are: 

Publisher, Popular Book Corporation, 98 Park 
Place, N. Y. C. ; Editor, Hugo Gernsback, 98 Park 
Place, N. Y. C. ; Managing Editor, H. Winfield 
Secor, 98 Park Place, N. Y. C. Business Man- 
agers : None. 

2. That the owner is: (if owned by a corpora- 
tion, its name and address must be stated and also 
immediately thereunder the names and addresses 
of stockholders owning or holding one per cent or 
more of total amount of stock. If not owned by 
a corporation the names and addresses of the in- 
dividual owners must be given. If owned by a 
firm, company, or other unincorporated concern, 
its name and address, as well as those of each 
individual member, must be given.) 

Popular Book Corporation, 98 Park Place, 
N. Y. C.; D. Gernsback, 98 Park Place, N. Y. C.; 
H. Winfield Secor, 98 Park Place, N. Y. C. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per 
cent or more of total amount of bonds, mortgages, 
or other securities are : (If there are none, so 
state.) 

None. 
4. That the two paragraphs next above, giving 

the names of the owners, stockholders, and secur- 
ity holders, if any, contain not only the list of 
stockholders and security holders as they appear 
upon the books of the company but also, in cases 
where the stockholder or security holder appears 
upon the books of the company as trustee or in 
any other fiduciary relation, the name of the per- 
son or corporation for whom such trustee is act- 
ing, is given ; also that the said two paragraphs 
contain statements embracing affiant's full knowl- 
edge and belief as to the circumstances and con- 
ditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner ; 

and this affiant has no reason to believe that any 
other person, association or corporation has any 
interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed through 
the mails or otherwise, to paid subscribers during 
the six months preceding the date shown above is 
(This information is required from daily publica- 
tions only). 

H. GERNSBACK. 
Publisher, 

Sworn to and subscribed before me this 30th 
clay of April 1, 1932. 

(Seal.) 
JOSEPH H. KRAUS. 

Queens County Clerks No. 2205 ; Queens County 
Reg. No. 7479 ; New York County Reg. No. 
3K357 ; New York Clerks No. 601. 
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Send for the Catalog of 

PILOT RADIO PARTS 
Everything for the service man, set builder, 
and experimenter is to be found in the 
new PILOT catalog. 

REPLACEMENT PARTS. All PILOT'S re- 
placement parts are listed. They include 
power transformers, all types of resistors, 
dry electrolytic condensers, loudspeakers, 
chokes, and other manufacturers' type parts 
for Service Men. 

EXPERIMENTERS' PARTS. Now instruments 
for experimenters have been added, making 
PILOT's line of parts the most completo 
offered by any Company. 

SHORT WAVE EQUIPMENT. PILOT has 
always been headquarters for short -wave 
equipment. The new catalog and a supple- 
ment now in preparation include everything 
for building short -wave receivers. 

S.W. TYPE 224 -A TUBES. The PILOT 224 -A 
tube is especially designed to reduce noises 
in S. W. receivers. It will improve your 
results. 

WRITE TODAY. Send 5c in stamps for the 
PILOT catalog. Don't delay! Do it today! 

This Set 
Makes All 
Others Obsolete! 

The New 4 -Band, All-Wave 

PILOT DRAGON 
Now is the time to buy a new radio, a 

DRAGON all -wave receiver which produces 
such totally new results as to make all other 
sets obsolete. 

Make your own comparisons. Hear the 
difference between the DRAGON and your 
old set on broadcast waves. Try the one - 
control short -wave tuning which brings in 

stations from 18 meters up. 

WRITE today for the DRAGON circular, 
giving the name of your local dealer. We 
will have him arrange to give you a demon- 
stration. 

The DRAGON Catacomb and Band- selec- 

tor Switch are a marvel of mechanical and 

electrical precision. The switch which 

eliminates all dead -end losses from the 
9 -coil circuit has 46 contacts and 125 silver 

points. On life tests, these switches have 

been rotated over 28,000 times without 
showing the slightest signs of wear. 

PILOT RADIO & TUBE CORP. 
( Short Wave Headquarters - Established 1908 ) 

FACTORIES - LAWRENCE, MASSACHUSETTS 
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JUNE SPECIALS!! 
EVFT Y month we list on this page certain STAR * items, which are 

NOT LISTED IN OUR CATALOG. These are all specials of which 
the quantities on hand are not sufficient to catalog them. Once sold out, 
no more can be lead. First come, first served. Save yourself disappoint- 
ment by ordering NOW. 

June, 1932 

STO1' SHOPPING. The lowest prices are right on this page. No one 
undersells us. We meet any price on ANY NEW Merchandise. Order 
direct from this page and save money. 100% satisfaction on every tran- 
saction. Take advantage of these special offers. ORDER NOW, TODAY. 

NEW! 
MOST POPULAR LOW- PRICED 

ANALYZER ON MARKET 
This new It a Trite precision instru- 
ment embodies features which have 
always been desired in any instrument 
built for service work: (1) low cost; 
(2) simplicity of design; (3) accuracy 
of measurenments; (4) ruggedness of the 
complete unit. It Is needless to add 
that. the kit Is capable of testing any- 
thing from old battery models to the 
latest screen -grid, pentode, and multi - 
mu receivers. 
EIGHT METER SCALES AVAILABLE 
The "Model 701)" is an extremely 
compact device. The outside dimen- 
sions of the carrying case are only 
10% by 7% by 3% inches. The an- 
alyzer contains a D.C. voltmeter, an 
A.C. voltmeter and a mllliammeler. The 
D.C. voltmeter has three ranges: 
O to 00; 0 to 200; and 0 to 600 volts. 
The A.C. voltmeter has also three 
ranges: 0 to 10; 0 to 140; and 0 to 
700 volts. The millianuueter has two 
ranges: one for 20 -mill. reading and 
the other for 100 -mill. This variety of 
ranges makes it possible to test every 
conceivable radio circuit; high voltage 
secondaries of power transformers, 
current drain of all radio tubes, In- 
cluding the high power 227..0 and 210 
tubes, etc. 
CONVENIENT SELECTOR SWITCH 
The instrument is e luipped whit a 
six-position bi -polar selector switch; 
by moans of which r,adinge maY be 
obtained of "c" n Its. "( "' volts 
reversed, "K'' volts, "Ii" cults reversed, plate voltage. 
and screen -grid voltage. A 4% -volt battery is supplied 

IMPROVED READRITE MODEL 700 ANALYZER 

COVER DETACHABLE 

with the analyzer. to 
provide "C" bias. for 
grid tests, continuity 
tests, etc. 

TESTS PENTODES 
-"MULTI -MUS " - 
& '80 RECTIFIERS 
There are two sockets 
on the panel of the 
analyzer, one for four - 
prong tubes and the 
other for five - prong 
tubes. There is a 
'grid -test!' push -but- 
ton. Pin jacks are 
available for the in- 
dividual use of all 
meters, externally. in 
every range. There is 
a screen -grid pin jack, 
and there are two pin 
jacks for connecting 
the external battery. 
A two - way toggle 
switch controls the 
testing circuit for 
either regular or pen- 
tode tubes. Both plates 
of the '80 -type recti- 
fier may be tested by 
use of a special 
adapter furnished. 
Charts are provided 
for measuring resis- 
tances and capacities. 

IN LEATHERETTE CASE -REMOVABLE COVER 
Tho Model 700 now comes in a handsome black leather- 

NEW! 
ette case, substantially constructed and equipped with 
nickel plated corners and trimmings. By a novel hinge 
arrangement the cover of the case may be swung back 
and removed. thus affording a completely unobstructed 
view of the testing apparatus. 

IFREE with each Analyzer 

We take pleasure in offering 
with the purchase of each an- 
alyzer- ABSOLUTELY FREE 
OF CHARGE -the latest radio 
publication to come off the press. 
THE BOOK IS INTENDED 
FOR SERVICEMEN OF ALL 
CLASSES, whether junior 
grade or expert. 
NOTHING HAS BEEN LEFT 
TO YOUR OWN INGENU- 
ITY; EVERYTHING IS COM- 
PLETE. Contains detailed de- 
scriptions, photographs and 
circuit diagrams of all commer- 
cial set analyzers and testers. 
A real book. Contains infor- 
mation on every analyzer on 
the market. 64 big pages. 
Heavy cover. Profusely Illus- 
trated throughout. 

RADIO SET 
ANALYZERS 

AND 

How to UseThem 

The Analyzer is furnished complete with test leads, 
connecting cables, Burgess 4% volt battery, several bat- 
tery leads, UY to UX adapter, '80 rectifier adapter and 
resistance and capacity charts. Shipping weight, S lbs. 
Model 700 Analyzer. List Price $35.00 $ 1 4 70 YOUR PRICE Y 

WORLD -WIDE 
SHORT -WAVE SET 

A.C. SHORT WAVE 
CONVERTER KIT 

Range 18 to 200 me- 
ters. Employs low cur- 
rent drain 230 tube. 
Requires but 1!45 volt 

It" battery, 2 No. 6 
Iryk ells and earphones 
to operate. 
No. I666-S.W. Set. 
Your 
Price $6.25 

Contains all parts and 
instructions to build a 
three -tube S. W. con- 
verter. Range 10 to 
200 meters. Includes 
filament transformer for 
110 colts. no cyelts. 
A.C. (bntplete with set 
of 3 plug -in coils. Shit, . 
wt. s His. 

No. 1617- Converter. 
your 

e $9.45 

A.C. SUPERHET 
S.W.CONVERTER 
Converts any broad- 
cast receiver into a 
full - fledged superhet 
S.W. Receiver. Range 
20 to 115 meters. Re- 
quires no plug - in 
coils. Has built -in 
filament transformer 
for 110 volts 60 cycles 
A.C. Employs 3 227 
tubes. Single dial 
control. Instructions 
included. Shipping 
wt. 8 lbs. 

No. 1614ic Converter. NOW $ 7.50 Your Price 

ELECTRIC CLOCK 

Naval observatory time 
right from your light 
socket) No spring to 
w I n d, n o batteries. 
Never out of order. 
For 110 volts 60 cycle 
A.C. operation only. 

No. 1689 -- Clock. 

Pce....$1.00 

*UTAH A.C. DY- 
NAMIC S1'EAKER 

Operates from 110 volt 60 
cycle A.C. lino. 9" high 
by 9%" wide by 7%" 
deep. Ship. wt. 19 lbs. 

No. 1506- Speaker 

Price $7.45 

SCREEN -GRID 
CAP CONNECTORS 

Small, neat in 
appearance 
and ruggedly 
const.ru e t e d. 

A stark necessity in 
service work. Sold only 
in lots of 12 or more. 
Ship. wt. 4 oz. 

No. 1672 -Caps. 
Per doz. $0.12 Your Price.. 

ADJUSTABLE 
VOLTAGE 
DIVIDER 

VARIABLE SLIDES 

No. 2275 -10,000 ohms. 
Your 
Price $0.75 
No. 2276 -25,000 ohms. 

PYour $0.75 

ap *8 MF. ELECTRO- 
LYTIC CON- 

DENSERS 
These guaranteed units 
will perform miracles in 
eliminating objection- 
able A.C. hum from 
A.F. and filter circuits. 
Easily mounted through 
use of bayonet socket. 
Ship. wt. 1 lb. 

No. SP 9054, Condenser. 

Your 
Price $0.49 

FREE 76 Page Radio Treatise 

100 New Hook -Ups, Etc. 
675 Illustrations. 

The new Winter edition, No. 24, of our 
RADIO SERVICE TREATISE is posi- 
tively the greatest book in print -NOT 
JUST .k CATALOG. It contains a large 
editorial section with valuable informa- 
tion not found anywhere else. Among 
the new technical information listed are 
the following: 1932 Complete Radiotron 
Characteristics Short Wave Tuners and 
Phono-P ickups.- Constructional Data for 
Set vicemen's Test Oscillator -all about 
Tone Controls -Short Wave Adapters and 
Converters -Constructing a 3 -tube Super - 
Het Short -Wave Converter -Modernizing 
old radio sets -Latest type Multi -Mu 
and Pentode Tubes -All about DC Re- 
ceivers -Vacuum Tube Treatise. - And 
dozens of new radio experiments. hints 
to Servicemen, valuable tables of use- 
ful data, etc., etc. 

WRITE TODAY. Enclose 2 cents 
for postage. Treatise sent by re- 

turn mail. 

RADIO MIRROR 
PENLIGHT 

//; 

A clever device for look- 
ing around corners or 
other inaccessible spots 
on the radio chassis. 
Comprises pen flash- 
light anti magnifying 
mirror. Complete with 
battery and bulb. 

No. 1695- Penlight. 

Your ... .. $0.85 
Price 

*POWER PACK - 
CHOKE UNIT 

Comprises power trans- 
former for 5- 226's, 2 
227's, 2- 171Á's and 1 
280, as well as 1-500 - 
ohm filter choke. Put up 
In neat metal case. 
Ship. wt. 10 lbs. 

No. SP 9053 - Power 

Pack Unit. 
Your Prive.. 2.7 

*MIDGET MICRO- 
PHONE 

, 

A real microphone of 
single button type. Ex- 
tremely sensitive. Ex- 
cellent for P.A. work, 
etc. Standard resistance 
of 100 ohms. Responds 
up to 2500 cycles. Ship. 
wt. 1 lb. 

No. 1655 -Mike. 
Your 

G $G.5 Price G 

AUTOMATIC 
BLOW TORCH 

Heat intensity o v e r 
1200° Fahr. Require& 
no mouth -blowing. En- 
tirely automatic. Used 
for heavy duty solder- 
ing, aluminum solder- 
ing, metal tempering, 
etc. Ship. wt. 1 lb. 

No. K1006- Torch. 
Your 
Price $0.60 

"245" POWER 
TRANSI'ORMER 

For 110 volta 60 cycle 
A.C. operation. 5 v. (a) 
2 a., 2% v. ( 8 a. 
Ct., 2% v. at 10% a., 
2% v. at 3a. Ct., 340 
V -340 V Ct. 
No. 1450 -Transformer 
Your $3.84 Price J U 

MICROPHONE & 
PRE -AMPLIFIER 

OUTFIT 
Excellently suited for 
P. A. work, inter -com- 
munication systems, etc. 
Comprises sensitive sin- 
gle- button microphone, 
microphone coupling 
transformer and battery, 
cut -off switch, gain con- 
trol and output termin- 
als. Put up in neat black 
crackle - finished metal 
case, equipped with con- 
venient carrying handle. 

Measures 5 "x6% "x6% ". Will correctly match the input impedance of practically all type ampli- 
fiers. Easily connected to the broadcast receiver 
for home recording. Ship. wt. 10 lbs. 

.G 
No. 1654- Pre -Amplifier. $OS Your Price O G 

MIDGET DYNAMIC 
SPEAKER 

A real dynamic speaker 
with surprising volume 
and tone. 6%" overall, 
4%" diaphragm. Stand- 
ard 2500 ohm field coil. 
Output transformer to 
match all type output 
tubes. Wt. 5 lbs. 
No. 1549- Speaker. 
Your $2.50 Price G .7 

SPEED '295" 
TRIPLE -TWIN TUBE 

Equivalent to 
one 227 de- 
tector and one 
245 Power 
tube. Consti- 
tutes a two - 
stage direct - 
coupled am- 
plifier in it- 
self. Fila- 
ment, 2 A.C. 
2% v.; plate 
voltage 250. 

Large undistorted output. 
Ship. wt. 12 oz. 

No.S699. Tube. $q 1 0 
Your Price.... G. 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order -certified check -U, S. stamps. 

Radio Trading Co. 
25.A West Broadway 

New York, N. Y. 

ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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11 
NEW 
TUBES for 
SHORT WAVES; 
Ultra-Short Waves and 
TELEVISION 

Every experimenter in these three new radio fields realizes that 
satisfactory results depend upon good tubes. Our engineers are 
Short Wave and Television enthusiasts themselves. They know your 
problems from actual experience. They are working night and day 
to give you tubes which will eliminate many of your former troubles. 
Therefore Certified Triad Tubes are double -checked, aged, and accom- 
panied by a certificate- giving you the exact characteristics of the very 
tube you get. 

INV 

CERTIFIED TRIA 
TUBES 

HERE ARE THE ELEVEN 
Television Tubes 

CRATER NEON TYPE 
Used in reproduction of television pictures, in conjunction with lense type Scanning Discs. Produces intense light source and can be ap- plied for any type of optical system. 

Approx. striking voltage -180.0. 
Max. Current-40 milliamperes. 
Approx. Crater light source -.030'. 

Net $6.00 to mfr. 

TYPE T -PEC -2 
Designed for use with 
Parent Powers. To- 
nograph, Royal Am- 
plitone, Universal 
Gries. 

Overall length, 
3- 1/16 ". 
Diameter. 2- 1/16 ". 

Net $9.00 

T -TEL 
A Television Tube designed for use with usual 
scanner, maximum brilliancy with low current 
consumption. 

1%" plate. 
Approx. striking voltage -190.0. 
Max. current -25 milliamperes. 

List $7.50 

PHOTO ELECTRIC CELLS 
TYPE 1.P EC -3 

Designed for all types of Western 
Electric Equipmtnt. Very rugged in 
construction and has an expected life 
of one year and carry a six months' 
guarantee against defects in material 
and workmanship. 

Overall length, 4% ". 
Diameter, 2 5/16 ". 

Net $12.00 

TYPE T -PEC -7 
Designed for use with Universal 
(new) Motigraph, Pacent Powers, 
Cinephone, Royal Amplitone, 
Tonograph, Sterling Portable and 
Doublass Reproducer. 

Overall length, 3 1/16 ". 
Diameter, 1 % ". 

Net $9.00 

SPECIAL TUBES 
TYPE T -864 

General purpose amplifier, detector and oscil- 
lator. Can be used in amplifiers subjected 
to continuous vibration without danger of 
osicrophonic noises arising within the tube. 

Fil. Volts -1.1 D.C. 
Fil. Amps. -0.25. 
Plate Vol. -135.0 Max. 
Grid Vol., -9.0. 

List $3.50 
TYPE T -34 

Super Control R.F. Amplifier Pentode 
Radio Frequency Intermediate Frequency 
of 1st Detector (battery operated) Re- 

ceiver. 
Fil. Volts -2.0 D.C. 
Fil. Current -.060 amps. 
Plate Voltage -180 max. 
Screen -67.5 max. 

Grid, -3 min. 
Plate Current -2.8 mil. 
Screen Current -1.0 mil. 

List $2.75 

TYPE T -46 
Glass "13" Amplifier. 
Fil. Volts -2.5. 
Fil. Current -1.75. 
Plate Volts, Max. 400. 

List $1.50 

TYPE T -866 
A mercury vapor rectifier tube that will give 
a uniform voltage output regardless of the 
current drain up to the maximum peak plate 
current of the tube. 

Fil. Volts -2.5. 
Fil. Current -5.0 Amp. 
Max. Peak Inverse Volt -7,500. 
Max. Peak Plate Cur. -0.60 Amp. 
Approx. Voltage Drop -11 volts. 

List $7.50 

TYPE T -82 
Mercury Vapor Full Wave Rectifier. (Not 
interchangeable with Type T -80.) 

Fil. Volts -2.5. 
Fil. Current -3.0. 
A.C. Volts per plate -400 max. 
D.C. Output -125 mils. 

List $1.25 

TRIAD 

TYPE T -205D 
Special power amplifier. For use in 
special amplifiers and sound moving pic- 
ture equipment. 

Fil. Volts -4.5 volts. 
Fil. Current -1.90 amperes. 
Plate Voltage -350.0 volts. 
Grid Voltage, -15.0 volts. 

List $7.50 

MANUFACTURING CO. 
TELEVISION MFG. CO. 

Pawtucket, R. I. 
Gentlemen: 

Please send me the following Certified - 

check 
Triad tubes, for which my money order for 

cash 
$ is enclosed. 

Name 
Address 

City State 
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Your Ultimate Choice will be a 

iper-fiowered 
LfflCoLPr 

Super Power Spans 
Atlantic, on Broadcast 
Band, in Broad Daylight 

St. Pierre and Miquelon. 
I was surprised of the reception 
we have obtained on the broad- 
cast band of 200 to 550 meters 
receiving by daylight many 
American stations in full 
strength as well as Radio Maroc, 
Africa on 416 meters and also 
as good results on the short 
wave band. 

15 to 550 meters. 
Six screen grid tubes. Four 
tuned I. F. stages deliver ex- 
ceptionally high amplification. 
Each band of short wave fre- 
quencies is tuned through per- 
manently placed coils and a 
small non -capacity selector 
switch on the front panel gives 
instant access to the four short 
wave and broadcast bands. 

Lincoln DeLuxe Chassis 
SW -32 -110 V. 60 Cycles AC.- DC- SW -10- Battery Model 

ALL -WAVE, WORLD -WIDE RECEPTION 
WITHOUT PLUG -IN COILS- 

LINCOLN'S PHENOMENAL RECORD OF SPECTACULAR 
ACHIEVEMENTS GUARANTEES SUPER PERFORMANCE 

SPEAKING of records, reaa what Lincoln 
owners are actually getting . . . Three 
months of daily contact with Chicago 
from Baffin land, in the Arctic, by 

MacMillan expedition. 
Exclusive news from Lindbergh Plane flying 
over Arctic, relayed to press by Lincoln Radio. 
Five continents tuned in two hours. 
644 Verified stations on the Broadcast Band 
alone, by one Lincoln owner. JOFK, JOGK, 
JOCK, JOIK, JOHK, JOAK, JOBK (seien Jap- 
anese stations on broadcast band received by 
Lincoln owner in Oklahoma in one morning). 
2YA Wellington, New Zealand; 2BL Sydney, 
Australia, brought in on broadcast band by 
Texas owner. 
TELEGRAM : "Again congratulations this 
A.M. four to five logged 2 FC Sydney six eighty 
kilo JOBK Osaka eight hundred kilo KGMB 
Honolulu thirteen twenty kilo stop. This 
noon twelve CST logged WOPI, WLAC, WEHC, 

LINCOLN 
Deluxe Receivers 

WSVJ, WROL, WDOD, KRLD, WTAM,WOWO, 
WBT, WJAX, WENR, WABC, KWKH, WHAS, 
XED, WBAP, WJZ, WBBM, WSB, XER, WGN, 
WOR, WLW, WPTF, WEAF, WSM, WEAO, 
WSAZ, WWNC, WNOX, WKRC. How is that 
for broadcast Mr. Hollister." 
CHICKEN, ALASKA reports -"Under favor- 
able conditions here in mid -winter we can 
pick up Germany, Sweden, England, France 
and Russia on the broadcast band. From ten 
to one P. M. in broad daylight they come in 
best." 

SHORT WAVE RECEPTION 
Enthusiastic reports of world -wide reception 
by Lincoln owners everywhere are too numer- 
ous to list in detail. One Lincoln owner has 
received 93 stations out of 131 stations listed 
in International Short Wave Club Log. 

LINCOLN RADIO CORPORATION 
Dept. SWC -8, 329 S. Wood St., Chicago, Ill. 

LINCOLN RADIO CORPORATION 
Dept.SWC -8,329 S. Wood St., Chicago, Ill. 
Please send literature to 

Name 

Address 

City State 
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