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Here It Is - Just What You've Wanted 
A World-Wide, Short -Wave Radio Tours Map that Shows 
Location, Power and Frequency of All Stations at a Glance 
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SNORT WAVE WORID- t)/ID6 

* RADIO TOURS 

COMPLETE TECHNICAL BULLETIN 
FOR THE TRANSMITTING AMATEUR 

The DeForest Ama- 
teur Radio Div ision of 
the 12 CA RaJ6 :tr:,n 
C piny has prepared 
a prrhensive tech - 

'cal bulletin . ama- 
teur transmitting tubes. 
Full informal ion is giv - 

en on the appliealion, 
installation and opnra- 
Iinrt of popular amateur 
transmitting in ios. Of 
special int to the 
transmitting amateur is 
the new IICA -8110. Send 
for information on this 
and other trutsneit ting 
types, rod g Ill.., to 
timer the cost of han- 
dling. 
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Here's a new short -wave map that is a real aid to tic. I)\ fan. All short- 
wave broadcasting scat' operating on a regular -olu dnlc are included. And 
on these r PletI. information is shown at a glance- I. o .1I i: nt, power, frequency, 
operating time. Descriptions of the types of progrants broced:v -t by each station 
are another feature. 

No short -wave listener can afford to be without this new map. Send coupon 
below with 10e to cover handling. 

Whether you listen. or transmit as well, cou will find that the radio tubes 
manufactured and guaranteed by RC t are then.. ba -t siiiicd to cour needs. 
Incorporating the latest engineering features, li(. \ tube. gis i vil the best in 
radio tube performative. 

RILL Radiotran (a,., Inc., 
Camel.-n. N. J. 

Please tuend Short -Wave, World -Wide Radio l'..urs %Lap. i coclo.r lo. (stains nr 
.. ) to cover handling charges. 

Please send 4ttt bucht. -i on amateur transmitting into,. I enclose Ili. (stain's Inr 

) to cover handling charges. 

Name Call 

Address City 

SHORT WAVE CRAFT I. puhll:hed mtt tnhby. on the :ah of every munch; eubseripnan price Is $2.5:0 a year In the United States and no -se -stun. lin canada and foreign countries 
$3.00 a year to ,nor addle lounl nonage :. Entered a. second :(ara nmetcr Mai 7. 1930. at the Pu.t tinte at )Taunt Morris. Ill.. under the art of Marl') 3. 1.)79. 
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(learn atifonie 
tofl&thc3M*e - -- 
I'll train You Quickly for Radio's 
GOOD SpareTime and Full Time Jobs 

Why slave your life away in a no- future job? 
Why skimp, why scrape, trying to pay your 
bills? I'll train you quickly for the live -wire 
field -the field with a future -RADIO. $40, 
$60, $75 a week- that's what many Radio Ex- 
perts make. $5, $10, $15 a week extra money- that's what many of 
my students make in their spare time shortly after enrolling. My free 
book tells you about Radio's spare -time and full -time opportunities - 
about my tested training -about my students and graduates -what 
they are doing and making. Get this book. Be a Radio Expert. The 
Radio field is big enough to absorb many more properly trained men. 

I'll train you for jobs like these 
Spare -time and full -time Radio Servicing, Operating, Broadcast, Air- 
craft Radio, Commercial Land, Ship and Television stations, a Radio 
service business of your own. I'll train you for these and other good 
jobs in the manufacture, sale and service of Radio, Sound and Tele- 
vision apparatus. My FREE book tells you about the many money- 
making opportunities in Radio. 

Save -learn at home in your spare time 
You don't have to leave home and spend $500 to $1,000 to study Radio. 
I'll train you quickly and inexpensively right in your own home and in 

your spare time for a good Radio job. You don't need a high school 
or college education. Many of my successful graduates didn't even finish 
grade school. My amazingly practical 50 -50 method of training -half 
with lessons, half with Radio equipment -gives you broad practical 
experience -makes learning at home easy, fascinating, practical and 
rapid. (Continued on other side) 

BROADCASTING STATIONS offer 
many fascinating, interesting, and good 
pay jobs to the trained Radio man. 

LOUD SPEAKER installation and 
service work is another growing, money- 
making field for trained Radio men. 

TELEVISION, the coming field of great 
opportunities, is covered in my Course. 

J. E. SMITH, President 
National Radio Institute 

The man who has directed the 
Home -Study Training of more 
men for the Radio industry 
than any other man in America. 

MR. J. E. SMITH, President 

NATIONAL RADIO INSTITUTE 

16th and U Streets, N. W. 

WASHINGTON, D. C. Dept. 4AB3 

PLACE 
ONE 
CENT 

STAMP 
HERE 
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Many Radio Experts 
make 4Q ̀ 60`75aweek 

(continued from other side) 

Many make $5, $10, $15 a week Extra 
in spare time almost at once 

My book shows how my special training, instruction material, plans, ideas and my twenty years experience training men for Radio careers has helped many students make $200 to $1,000 a year quickly in their spare 
time. My Course is famous as "the one that pays for itself." 

Your money back if not satisfied 
I'm so sure you will be satisfied with my training that I agree in writing 
to refund every penny of your money if you are not entirely satisfied 
with my Lessons and Instruction Service when you finish. 

Find out what Radio offers you 
Act today. Mail the post card below. My 64 -page book will be sent free 
to any ambitious fellow over 15 years of age. It tells about Radio's 
opportunities -explains the eighteen star features of my Course -shows 
letters of what others are doing and making. There is no obligation. Put 
a one cent stamp on the post card and mail it now. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

WASHINGTON, D. C. 

Mr. J. E. SMITH, President 
National Radio Institute, Dept. 4ÁB3 
Washington, D. C. 

Dear Mr. Smith: Without obligating me, send your book which 
points out the spare -time and full -time job opportunities in Radio and 
explains your amazingly practical 50 -50 method of training men 
quickly and inexpensively at home in their spare time to be Radio 
Experts. (Please print plainly.) 

Name 

Address 

City State 

SET SERVICING has paid many N. R. 
I. men $200 to $1,000 a year for their 
spare time. Full -time men make as much 
as $40, $50, $65 a week. 

Sonne Other Jobs 
N.R.I. Trains Men For 

Broadcasting engineer 
Operator in broadcasting station 
Maintenance man in broadcasting station 
Superintendent in Radio factory 
Engineer in Radio factory 
Inspector in Radio factory 
Radio operator on ships 
Sales manager for Radio stores 
Service manager for Radio stores 
Buyer for Radio stores 
Government Radio electrician 
Government Radio supervisor 
Operator of government Radio beacon 

stations 
Aircraft Radio operator 
Aircraft Radio dispatcher 
Television engineer 
Television transmitter operator 
Television maintenance man 
Engineer in commercial Radio land 

stations 
Installation man on loud speaker systems 
Serviceman on loud speaker systems 
Automobile Radio installation and serv- 

ice man 
Police Radio transmitter operator 
Police Radio receiver serviceman 

Here's Proof 
$50 to $75 a week 

0 
"The National Radio Institute put me in a position to make more money than I ever made in good times. I am in the Radio service business for my- self, where it is possible for me to make from $50 to $76 a week. Service work has increased because people. who in normal times would buy a new Radio. now are contented to have the old one 

'pepped up'."-BERNARD COSTA, 150 Franklin 
St., Brooklyn, N. Y. 

"Made $6,000 in 2 years" 
"Soon after the depression started, I 
found myself without a job, but I was 
well protected with N. R. I. training. I 
swung right to full -time Radio servic- 
ing and I have made over $6,000 in 
a little over two years. " -WM. SPAR - TIVENT, Sparty Radio Service, 93 
Broadway, Newark. N. J. 

"$500 a Year in Spare Time" 
"Although doing spare -time Radio 
work only. I have averaged about $500 
a year extra in addition to my regular 
income. Full -time Radio work would 
net me many times that amount." - 
EDW. H. FAWCETT. Slough Road, 
Ladner, B. C., Canada. 

"Good Position, Good Pay" 
"I am Chief Operator at Radio Sta- 
tion WSMK. This is a good position, 
with good pay. I have advanced in 
Radio right along. I recommend N. R. 
I. to anyone who wants to be success- 
ful in Radio."-JOHN HAJDUK, JR., 
3 Broxey Apts., Southern Hills, Day- 
ton. Ohio. 

q 
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IN THIS ISSUE: PROMINENT SHORT -WAVE AUTHORS 
Mitchell Granger Hill Shuart Victor Silver 

HUGO GERNSBACK 
Editor WAWTui1eÍ 

CUFF 
Contents for January, 1934 

Editorial- "Short Waves In Space," by Hugo Gerns- back 
When LITTLE AMERICA 

Secor 
VK2ME- Short -Wave Voice of 
A Symmetrical Super- Regenerative Receiver, by H. Granger and H. H. Hill 
5 and 1Q Meter Transmitters by George W 

W2AMN 
Low -Power Modulator, by Leonard Victor, W2DHN 

SHORT -WAVE SCOUTS -First "Trophy Cup" Award.. 
SHORT WAVE LEAGUE 
Short -Cuts for S -W Fans 

Speaks, by H. Winfield 
518 

Australia 520 

517 

524 
Shuart, 

526 

528 

529 

530 

531 
"Smoothing Up" Your Receiver Controls, by Curtis E Malsberger 
$5.00 Monthly For Best Short -Wave "Kink" 
Short Waves and Long Raves -Our Readers' Forum 
Power Transformer Data and Design Formulas, by O. K. Tipsel 
RCA Victor's New 6 -Tube "All- Wave" Set 
4 -Tube Supertone Has "Band- Spread" 
350 Ft. Lead -In "Cable" Works Fine 
2 New All Wave Receivers -The "DeWald" and the "Champion" 539 
New "All- Wave" Atwater Kent 540 
New NORDEN Superhet Tunes 15 to 550 Meters 541 
The Masterpiece II- Official "All- Wave" Receiver of Byrd Expedition, by McMurdo Silver 542 
SHORT WAVE` STATIONS OF THE WORLD -Re- vised To Date, Edited by M. Harvey Gernsback 543 
Short -Wave QUESTION BOX 546 
"When To Listen In," by M. Harvey Gernsback 562 
Short Waves Link Lt. Settle's Balloon to Ground 567 
Short -Wave Reception in England, by "Megacycle" 575 

532 

533 

534 

536 

537 

538 

538 

FEATURES IN NEXT ISSUE 
The "Globe- Girdier" 7. by L. Victor. W2DIJN. and E. Kahlert, W2HHZ. A dandy band- spread superhet for "fan" or "ham" use. 
Stability in Receivers -How To Attain It. by Curtis E. lfal.berger. 
A Brand New 5 -Meter Receiver, Using 3 of the New Tubes, by George W. Shuart, W2AMN. 
3 Tubes -5! -Not a Relies! In the new "Wonder" Receiver: Works loud speaker! By Harold Mitchell. 
A French Prize- Winning Transmitter. 
250 -Watt Crystal Controlled Transmitter. 

H. WINFIELD SECOR 
Managing Editor 

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

new circuits published in this 
magazine. Whenever you see the 
seal shown here in connection 
with any of the sets published in 
this and future issues of SHORT WAVE CRAFT, this will be your guarantee that this set has been tested in our laboratories, as well as privately, in different parts of the country to make sure that the circuit and selected parts are right. Only "Constructional -Experimental" circuits are certified by us. 

When you see our certificate seal on any set de- scribed you need not hesitate in spending money for parts, because you are assured in advance that the set and circuit are bona fide and that this maga- zine stands behind it. 
SHORT \NAVE CRAFT is the only magazine that thus certifies circuits and sets. 

OUR COVER 
OUR cover illustration this month portrays a "Short - Wave Fan's Dream." As our artist has cleverly depicted, even the bed has become transformed into a short -wave re- ceiver. Undoubtedly if the truth were known, many short- wave fans have experienced just such a dream under the spell of hearing the DX stations in Europe. 

COPYRIGHT. 1983. BY H. GERNSBACK 
Published by POPULAR BOOK CORPORATION 
HUGO GERNSBACK. President - - H. W. SECOR, Vice- President EMIL GROSSMAN - - _ Director of Advertising Chicago Adv. Office - - - L. F. McCLURE, 919 No. Michigan Ave Publication Office - 404 N. Wesley Avenue. Mount Morris. Ill. Editorial and General Offices 96 -98 Park Place, New York, N. Y. London Agent: HACHETTE & 

Cross, W.C.2 
CIE., 16 -17 King William St., Charing 

Paris Agent: HACHETTE & CIE.. Ill Rue Reaumur Australian Agents: McGILL'S AGENCY. 179 Elizabeth St., Melbourne 

SHORT -WAVE CRAFT- Monthly. Entered as second class matter May 7. 1930, at the post office at Mount Morris, Illinois. under the act of March 3, 1879. Trademarks and copyrights by permission of H. Gerns- back, 98 Park Place. N. Y. C. Text and illustrations of this magazine are copyrighted and must not be reproduced without permission. SHORT WAVE CRAFT is published on the 5th of every month. Twelve num- bers per year. Subscription price is $2.50 a year in the United States and possessions. Canada and foreign countries, $3.00 a year. Single copies 25c. Address all contributions for publication to Editor, SHORT WAVE CRAFT, 96 -98 Park Place. New York. N. Y. Publishers are not responsible for lost manuscripts. Contributions cannot be returned unless authors remit full postage. SHORT WAVE CRAFT is for sale at all Principe newsstands in the United States and Canada. European agents: Brentano's. London and Paris. Printed in U. S. A. Make all subscrip- tion checks payable to Popular Book Corporation. 
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SHORT WAVE LEAGUE 
beautiful letterhead has been designed for members' correspondence. It is 

the official letterhead for all members. The letterhead is invaluable when it 

becomes necessary to deal with the radio industry. mail order houses, radio 

manufacturers. and the like; as many houses have offered to give members 

who write on the LEAGUE'S letterhead a preferential discount The letterhead 

is also absolutely essential when writing for verification to radio stations either 

here or abroad. It automatically gives you n professional standing. 

A -SHORT WAVE LEAGUE letterheads, per 100 

OFFICIAL SHORT WAVE LEAGUE LOG AND CALL BOOK 

Here is the finest book of its kind ever published. It contains the largest 

listing of short wave stations in the world, much larger in fact than the lit 
published 

Lion no atterr where located, 
CRAFT 

listed. 
other 

o large sect on provided where 

calls can be listed in a proper manner. This log section gives dial settings, 

time, date, call letters, location, and other information. Another section has 

squared -paper nages on which you can fill in your own frequency curve for 

your particular receiver. It helps you to find stations which otherwise you 

could never log. It is the only book of its kind published. 

B -Official Log and Call Book l' 

RADIO MAP OF THE WORLD AND STATION FINDER 

The finest device of its kind published. The world's map on heavy board is I 

divided into 23 sections, while the rotary disc show:; you immediately the 

exact time in any foreign country. Invaluable in logging foreign . 

I Also gives call letters assigned to all nations. Size 11 "x22 ". 
Prep:: 

C -Radio Map of the World and Station Finder 

GLOBE OF THE WORLD AND MAGNETIC COMPASS 

This highly important essential is an ornament for every den or study. It 

is a globe, 6 in. in diameter, printed in fifteen colors. glazed in such a way 

that, it can be washed. This globe helps you to intelligently log your foreign 

stations. Frame is of metal. Entire device substantially made, and will give 

an attractive appearance to every station, emphasizing the long -distances work 

of the operator. Prepaid yi25 
D -Globe of the World 

SHORT WAVE LEAGUE LAPEL BUTTON 

This beautiful button is made in hard enamel in four colors, red, white, blue 

and gold. It measures three quarters of an inch in diameter. By wearing this 

button, other members will recognize you and it will give you a professional air. 

Made in bronze, gold filled, not plated. Must be seen to be appreciated. 35C 
E- -SHORT WAVE LEAGUE lapel button 
EE- -SHORT 

t/ a 
WAVE LEAGUE 

sAG Eold 
lapel button, like the one described 

paid SZO,, 
SiIORT WAVE LEAGUE SEALS 

These seals or stickers are executed in three colors and measure 1 tt in. in 

diameter. and are gummed on one side. They are used by members to affix 

to stationery, letterheads, envelopes, postal cards and the like. The seal signi- 

lics that you are a member of the SHORT WAVE LEAGUE. Sold in 25 lots 

G -SHORT WAVE LEAGUE seals a r multiples only. per 25, Prepaid 15c 

SHORT WAVE MAP OF THE WORLD 

This beautiful map. measuring 18x26 in. and printed in 18 colors is indis- 

pensable hot wavegenthu last 
or 

Itlac íenntains 
"under 

+ wealth information such 
wall 

s 

distances to all parts of the world. political nature of the country in which 

a broadcast station is located. etc., and from the manner in which the map 

is blocked off gives the time in different parts of the world at a 
glanced ZSe 

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

MEMBERS OF THE LEAGUE -NOT TO NON -MEMBERS. 

Send all orders for short wave essentials to SHORT WAVE LEAGUE, 98 

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

coupons on a sheet of paper. 

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

SHORT WAVE CRAFT for JANUARY, 1934 

SHORT WAVE ESSENTIALS 
FOR MEMBERS OF THE SHORT WAVE LEAGUE 

THE 

LETTERHEADS 

A -50c per 100 

515 

IfE following TT, of short 'Va r essen- 
tials has been prepared from `the sug- 
gestions to the LEAGUE by its 

members. A number of months were con- 

sumed in creating these short wave essen- 

tials for members of the SHORT WAVE 
ap- 

proved 
by 

headquartersâlof ]the dLEAGUE. 

A FEW WORDS AS 
TOATHE 

PURPOSE 
OF 

The SHORT WAVE LEAGUE was found- 
ed in 1030. Honorary Directors are as fol- 
lows: 

Dr. Lee de Forest, John L. Reinartz, D. 

E. Replogle, Hollis Baird, E. T. Somerset, 
Baron Manfred von Ardenne, Hugo Gerns- 
I.ack, Executive Secretary. 

The SHORT WAVE LEAGUE is a sci- 

entific membership organization for the 

promotion of the short wave art. There 

are no dues, no fees, no initiations. in con- 

nection with the LEAGUE. No one makes 

any money from it ; no one derives any 

salary. The only income which the 

LEAGUE has is from its short wave e es- 

sentials. A pamphlet setting forth the 

LEAGUE'S numerous aspirations and pur- 
poses will be sent to anyone on receipt of 

a 3e stamp to cover postage. 
One f the aspirations of the SHORT 

WAVE LEAGUE is to enhance the stand- 
ing of those engaged in short waves. To 

this end, the SHORT WAVE LEAGUE 
supplies members with membership letter- 
heads and other essentials. As soon as you 

are enrolled as a member, a beautiful cer- 

tificate with the LEAGUE'S seal will be 

sent to you, providing 10e in stamps or 
coin is sent for mailing and handling 
charges. 

Another consideration which greatly 
benefits members is that they are entitled 
to preferential discounts when buying radio 
merchandise from numerous firms who have 

agreed to allow lower prices to all SHORT 
WAVE LEAGUE members. The radio in- 

dustry realizes that, the more earnest 

workers there are who boost short waves. 

the more radio business will result there- 
from: and a goodly portion of the radio 

industry is willing, for this reason, to 

by placing 
SHORT 

hem on a professionae basis. 

SHORT WAVE ESSENTIALS LISTED 
HERE 

WAVE LEAGUE MEMBERS 
RT 

All the essential. listed n this page are 

never 
bought sby anyone unless he has already 

en- 

rolled as one of the members of the SHORT 
WAVE LEAGUE or signs the blank on 

this page (which automatically enrolls him 

as a member, always provided that he a. 

a short wave experimenter, a short wave 

fan, radio engineer, radio student, etc.). 
If, therefore, you order any of the short 

wave essentials without filling out the 
blank (unless you already enrolled as 

LEAGUE member), your money will be re- 

turned to you. 
Inasmuch as the LEAGUE is interna- 

tional, it makes no difference whether you 

are are a citizen of the United States or an 

other country. The LEAGUE is open to all. 

Application for Membership 
SHORT WAVE LEAGUE 

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

I, tile undersigned. herewith desire to apply for 

memher.hlp in the gI I tlItT RAVE LEAGUE. In 
joining the LEAGUE I understand that I am and 

.ed for membership and that there are n 
due, and no fees f any kind. I pledge my-el( 

to abide by all the rules and regulations of the 

sil lto tVAVEr 
LEAGUE. Mitch rules you 

u 
are to 

I consider myself belonging to the following class 

(put an X in correct spares: Short Wave En- 

perlm ter flntSent 
Wave Fan Radio Engl- 

I own the following radio equipment: 

Call Letters 

Name ... 

City and State 
Country 

ms 
enemas, 

110V Cf. postage 
ge 

and handling for 

G Fie for 25 

off ̀I` nit 
LOGanoCALL 

BOOK 

B-25e per coPY 

D -51.25 each 

F--25e each 

`iInRTeWA\'t: 1.1.A, E. ve 1,.r'. el..r. New York. N. V'. 

`raI am irewdr en enrolled member in the SNOUT WAVE I.F:Ao:1'F. 

I 
send memherldlowina short 

thYtiete,Ìin tl Wrerlbemeat: 
I,Iwe v went r ne 

E -35c each 

newt. money V. B. Stomp b any denomination. Reenter cult and damp.) 
or 

tThe 
for hie), 1 engweg herewith_ 

Name 
Adder 
City and State 
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DELUXE 
SHORT WAVE 

RECEPTION 

THESE new instruments from RCA Victor ...all-wave super- bets ... put a kick into short wave reception that hasn't existed since the old DX and whistle chasing days. So perfect are they that our engineers call them "custom- madeshort wave sets." They are designed to cover the more important sections of the short wave band, including the International Entertainment channels as well as some amateur, air -craft and commercial short wave bands, in addition to standard broadcasts. 
Models 140 and 240 feature 8 Radiotrons (that do the work of ten) a 10 -inch dynamic speaker; automatic volume control; micro tone control ... and hairline tuning is made possible by the new full vision "airplane dial." 

Four Receivers in One! 
Now, the most important part about these receivers as all -wave 

Here's the last word 
...from RCA Victor 
...for the short wave 
fan ...that gives you 
four individual re- 

ceivers in one 

Model 140 - Frequency range, four 
bands -t6 to SSS meters. 18,740 KC. 
to 540 KC. Airplane dial, automatic 
volume control, tone control, io" 
dynamic speaker. Price, with RCA 
Radiotrons, list, $92.50. 

sets is the fact that RCA Victor engineers have kept away from the common idea of tapped coils for the various bands. For each tuning band a separare set of coils is used, three in a set, four sets. The net is that the receiver is in effect four individual receivers in one. Each set can be trimmed independently... adding much to easy adjustment and assuring maximum efficiency. 
Furthermore, these sets have a low 

noise level ratio...and that's easier on 
the ears! All in all, now you can get 
technical superiority at a modest price. 
Hear either Model 140 or 240 at your 
nearest RCA Victor dealer's today! 
You'll want one! 

Model 240 -Frequency range 16 to SSS meters, 
18,740 KC. to 540 KC., frequency range divided 
into 4 bands. Automatic volume control, tone 
control, 10" dynamic speaker. Price, with RCA 
Radiotrons, list, $ 128.75. 

Prices subject to change without notice. Prices quoted are F. O. B., Camden, N.J. 

RCA Victor Company, Inc. 
CAMDEN, N. J. "Radio Headquarters" 
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Short Waves In Space 
An Editorial By HUGO GERNSBACK 

about us, coming from space. As the propagation of the 
ultra short waves is at the same rate of speed as that of 

light rays (i.e., 187,000 miles a second) it will be seen that, 
if there is sufficient energy behind the waves, those directed 

towards the moon for instance, will arrive on our satellite 

IT seems to be pretty well proven that radio waves, up 
to a certain wavelength, are reflected from the Heaviside 

Layer. The action is here as though, instead of radio 
waves, we had to do with light waves, and the Heaviside 
Layer may be compared to a highly polished mirror sur- 
rounding the entire earth at a distance of about 80 miles. 
This is the best explanation of why the radio waves can 
be made to go half -way round the world, from transmitter 
to receiver. Radio waves from several thousand meters 
down to about five meters act in this manner; that is, the 
waves are seemingly reflected by the Heaviside Layer, 
which is composed of ionized gases, making a more or less 
conductive mirror which confines and guides the waves. 
But when we come to the shorter waves, from 5 meters 
downwards, a new phenomenon occurs, and the Heaviside 
Layer does not work any more as it did with the longer 
waves. As the wavelength is decreased, the Heaviside 
Layer seemingly becomes less and less effective. As we go 
downward in the wavelength range, we come to a point 
in the ultra -short -wave spectrum, from 2 meters down- 
wards, where the Heaviside Layer has no further effect, 
and the waves are no longer refracted like the longer waves. 

The waves now begin to act as if, instead of the highly - 
polished mirror, the former reflector has now become trans- 
parent, as if without its silver coating; and the very short 
waves instead of being reflected and refracted from point 
to point, pass right through the transparent mirror out into 
space. There are indeed some mirrors made with a very 
light silver coating, through which light will pass ; so that 
you can see the light right through the mirror. This anal- 
ogy holds true with the Heaviside Layer, when it comes 
to ultra short waves; and this is the reason why, when we 
work with ultra short waves, it is no longer possible for 
us to get a signal originating much beyond the horizon. 

Thus, if you have a transmitter on the ground, and a 
receiver about 25 miles away, it is necessary that the two 
shall be able to "see each other." If the transmitter or the 
receiver is placed beyond the horizon, so that the curvature 
of the earth intervenes, no transmission is possible normal- 
ly. There are some exceptions to this, as Marconi has 
pointed out, since he has found it possible to go as far as 
some 137 miles and still have reception. What the exact 
action is, in this case, we do not know today; but even 
Marconi admits that most of the energy goes right out into 
space and is lost. Only a small portion of the radio wave 
is received. It may be refracted in the air, just as sun- 
light is refracted in the atmosphere when it is possible to 
see the rays of the sun, although the sun has set below the 
true horizon. 

Scientists, however, are pretty well agreed that, when it 
comes to ultra -short waves, most of their energy actually 
escapes into space, beyond the confines of the earth. 

What happens to these ultra -short waves, as they travel 
through interplanetary space, never to return, no one, of 
course, knows at the present time. They are assumed to 
obey the same physical laws as light rays, which we see all 

000 

within 11/ seconds. If directed toward our nearest planet, 
Venus, the ultra short waves would arrive in some 2'/s 

minutes -at the time of opposition, when the distance be- 

tween the two planets is about 26 million miles. But this 
requires a sufficient amount of energy; because, if the en- 

ergy behind them is too small, the distance reached by the 

waves will not be very great. 
The ultra short waves may experience in open space 

other adventures of which we know absolutely nothing to- 

day. Scientists, for a number of years, have received so- 

called "echoes" from short -wave transmissions; the "sig- 
nal" of the transmitted wave came back again sometimes 
after several seconds had elapsed since it was transmitted. 
This would call for another "ionized layer," far beyond the 

atmosphere of the earth, even beyond the orbit of the moon. 

That such an invisible sphere, millions of miles away from 
the earth, may exist is not impossible. It need not be, of 

course, an atmospheric layer; because at such distances 
from the earth we have almost a perfect vacuum. Yet 

there may be a "shell" of electro- magnetic forte extending 
several 
of which 

miles 
yet, quitefrom ignorant 

center 
Such 

the 
"shellearth, 

might be created from the combined effect of the earth's 
magnetism and the sun's magnetic field, and this terrestrial 
magnetic shell might have the necessary properties to re- 

flect the ultra -short waves. This, at least, would account 
for the long -time echoes, which have actually been verified 
by a number of experimenters. 

If this theory does not hold water, we are forced back 

upon the "dust- particle" theory. It is well known that the 
earth is continuously bombarded by microscopic meteorites, 
which actually fall by the million on the earth every day. 

Most of these meteorites are so small that they can only be 

called particles of dust; but this process goes on day after 
day, year after year. It is conceivable that, due to the ac- 

tion of the gravitational field between the sun and the earth, 
as well as the moon, there might exist such a dust shell, 

which would account for the echo action of the ultra -short 
waves. Of course, one guess is as good as another at the 
present time, and only long experiment by physicists 
will give the actual clue to the present riddle. 

It seems that study of the action of short waves, in open 

space, will help us tremendously in our astronomical knowl- 
edge in years to come. Not only that but, from a practical 
standpoint, we are assured that, when rocket transporta- 
tion comes, and when it becomes feasible to send rockets 
from the earth to the moon, and perhaps to other planets, 
it will be possible to effect radio communication by means of 
ultra -short waves, between the earth and the "space- flyers" 
-a thing that was not believed a few years ago, but which 

seems to be pretty well established today. 

SHORT WAVE CRAFT IS PUBLISHED ON THE 5th OF EVERY MONTH 

This is the January, 1934, Issue -Vol. IV, N o. 9. The next Issue Comes out January 5th 

Editorial and Advertising Offices -96 -98 Park Place, New York City 
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WHEN Little 
By H. WINFIELD SECOR 

OVER 10,000 miles of land and sea 
short waves will carry the voice of 

Little America. The first broadcast 
from Admiral Byrd's Antarctic Ex- 
pedition was picked up from his vessel, 
the Jacob Ruppert, as it proceeded to- 
ward its destination down the west 
coast of South America. Regular 
weekly broadcast programs will be 
picked up from the Byrd Expedition 
while the ship is carrying his party of 
hardy adventurers to 
Little America, also 
from Little America it- 
self after the radio, 
scientific, and food sup- 
plies have been landed 
on the ice and quarters 
established. The party 
expects to be able to 
support their antenna 
at Little America from 
the towers erected by 
the last expedition, but 
in the event that the 
severe Antarctic storms 
have blown them down, 
material for new tow- 
ers is being carried by 
the new expedition. 

The good ship Jacob 

America 
SPEAKS 

first expedition was well equipped with short -wave communication apparatus, 
but only official messages were sent by 
code from Little America and no broad- cast programs emanated from the ex- pedition itself. Elaborate plans have 
been worked out by the engineers of the Columbia Broadcasting System, 
with the help of experts of the Radio 
Corp. of America and T. S. McCaleb 
of Harvard University. A great deal 

short -wave beam stations located in Europe, particularly the German. French, English, and Spanish stations 
will undoubtedly be heard regularly in Little America. In the event that 
trouble is experienced in the reception 
of special programs intended for it, 
the programs can be relayed by short waves through other stations in the same way as the programs emanating 
from Little America are handled, via 

the relay station at 
Buenos Aires for ex- 
ample. SHORT WAVE listeners will hear the voices of Admiral Byrd and members of his expedition as they 

speak each week from Little America. This is, without a doubt, the most ambitious short -wave 
engineering feat ever attempted. The Columbia 
Broadcasting System, who have the honor of pre- 
senting the voice of Little America over 59 of their broadcast stations in this country, during the sojourn of the expedition in the Antarctic, are to be highly complimented. The airplanes and even the dog -sleds to be used by Admiral Byrd will all be fitted with short -wave transmitters and receivers. 

Radio Equipment on 
the Jacob Ruppert 

The radio equipment 
installed in the operat- 
ing room on board the 
Jacob Ruppert is al- 
most parallel with that 
found on an important 
naval vessel. First, 
we have the highly im- 
portant code or "CW" 
transmitting and re- 
c e i v i n g equipment, 
which handles the offi- 
cial business of the 

Ruppert carries a re- expedition via t h e 
kabl assortment M mar e of radio trans- mitting and receiving equipment, most of it being of the short wave or high 

frequency type. The radio stores con- tain over 2000 pieces of transmitting 
and receiving equipment, weighing 
about three tons. Among other short- wave apparatus carried by the Byrd Expedition there are 10 transmitters, 
14 receivers, 143 transmitting tubes, 
440 receiver tubes, 115 quartz crystals, 
23 microphones, 2 complete recording 
machines, and 55 measuring instru- ments. 

Little America Will Talk to Us 
Admiral Byrd's Second Antarctic ex- pedition is carrying a complete 1000 watt transmitting set, which will en- able programs to be broadcast from Little America to the Columbia Broad- casting System, and, through their central distributing plant, located in New York City, to fifty -nine key broad- 

cast stations scattered across the United States. The Byrd broadcasts from Little America will also be sent via Columbia's short -wave station 
W2XE across the ocean to Europe, as 
well as Northward over Canada, and Westward across the Pacific. The broadcast from Little America can also 
be heard in various other countries, including Australia, where the signals from the 1000 watt transmitter may be picked up direct. 

Weekly Programs from Byrd 
So, every Saturday night at ten o'clock when Little America is put on the air thousands of listeners will hear 

the voices of Admiral Byrd and others 
in his expedition "way down south" in Little America, where the temperature 
may be anywhere from 50 to 80 degrees 
or more below zero. Admiral Byrd's 

of credit for the whole program, as finally worked out, is due to Edward King Cohan, technical director of the Columbia System. 
now Little America Will Transmit 

Programs 
The programs from Little America will not be picked up directly over the 

10,000 mile gap to New York, but the 
1000 watt transmitter and directive antenna at Admiral Byrd's quarters 
will carry the voice about 4000 miles 
to Buenos Aires, S. A., where a relay station has been arranged for. From this point another powerful short-wave transmitter will take up the work and instantly hurl the broadcast northward, 
where it will be picked up at the 
R. C. A. Communications receiving sta- tion at Riverhead, L. I. The program 
will then be transmitted over an 80 mile telephone circuit to New York City where the C. B. S.'s main studio and 
distribution center is located at 485 Madison Avenue. From here the pro- gram will be sent over the leased tele- phone wire circuit to fifty -nine broad- 
cast stations of the ninety -odd in the 
Columbia System. 

Broadcasts to Little America 
Admiral Byrd's men will hear plenty 

of music, songs, and talks whenever 
the operators care to tune them in most 
probably, as those on the last expedi- tion heard many broadcast stations, in- cluding those in Australia and other countries. If special programs are to be broadcast to Admiral Byrd's expe- dition at Little America, they will usually be staged in the Columbia stu- dios in New York City, the program 
being transmitted by wire to the 
R. C. A. transmitting station at Rocky Point, Long Island. The powerful 

ackay radio system. 
The special "broadcast" program ema- nating from the ship are transmitted 
by a special phone transmitting set using 1000 watts and employing large 
vacuum tubes, of course. One of the principal receivers installed on board the Jacob Ruppert is one of the famous National AGS communications type re- ceivers. This type of receiver proves particularly valuable for operation on an expedition of this kind as it pro- vides single dial tuning. A complete 
set of the special AGS coils, covering 
all conceivable wave bands, is in- cluded and mounted just above the receiver as the photo shows. Just 
above the receiver at the right of the panel, as shown in the picture, are four control knobs. These control the cur- rent in the four microphones installed 
in the ship's broadcasting studio, which 
is a small room about 6 x 8 feet and adjacent to the radio control room. So scarce is space for anything on board the ship that there are four bunks in the studio and four of the radio crew 
have their sleeping quarters here. 

The ship's equipment includes re- ceivers designed for reception on the broadcast, as well as the longer waves. 
Trained Broadcast Men With 

Expedition 
Those of our readers who have a bent for adventure will undoubtedly 

envy the two men the Columbia Broad- casting System sent with the expedi- 
tion and who will stay with it during the two years' sojourn in the frigid wastes of the Antarctic. These two men are John N. Dyer, engineer, and Charles J. V. Murphy, who will act as production man and announcer. 

It is really remarkable to see how 
completely the whole Byrd radio pro - 

(Continued on page 551) 
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ADMIRAL BYRD PRO- 
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Top left, Admiral Richard E. 

Byrd and Charles J. V. Murphy, 
C. B. S. announcer. Photos be- 
low, RCA short-wave transmitter 
at Rocky Point, L. I.; the 
JACOB RUPPERT in Panama 
Canal; Radio Cabin, S. S. 

JACOB RUPPERT. Photos above 
-RCA receiving station, River- 
head, L. I.; transmitter room 
aboard the JACOB RUPPERT. 
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The 20 kw. short wave transmitter of station VK2ME, designed and manufactured in Australia by Amalgamated Wireless (A'sia) Ltd. and installed at A. W. S. Radio Centre, Pennant Hills, near Sydney, for use in the A. W. A. World -wide Broadcasting Service. 

VK2ME. -.The ShortoWave 
VOICE OF AUSTRALIA 

THE short wave World -wide Broad- wide broadcasting and the station is countries. To accomplish this the casting Service of Amalgamated known as "The Voice of Australia." transmissions are divided into four Wireless is effected from Station On July 5th, 1931, A. W. A. inau- periods; the first session covers the VK2ME which is located at the A. W. gurated the first regular "world- wide" western portion of North and South A. Radio Centre at Pennant Hills, 14 broadcasting service arranged in an America; the second embraces the miles from Sydney. entirel y new way, inasmuch as different southern and eastern y' h di portions of 
New 

15 Transmitters at VK2ME sections of the world were served by a tralia, New Zealand, Papua, New 
At Sydney Radio Centre, which com- reception n and relay in 

suitable 
respective Hebrides and other 

Caledonia, 
lands; the third prises an area of 40 acres, more wire- covers Western Australia, China, Ja- less transmitters are located under one pan, Philippine Islands, the Straits roof than at any other place in the Settlements and most of India, and the Southern Hemisphere. Here fifteen VK2ME and 3ME are two fourth serves Great Britain, Western transmitters are situated, some of Europe, South Africa, Rhodesia and them working almost constantly. outstanding short -wave sta- Egypt. The main mast is 400 feet in height tions in every short-wave VK2ME is on the air every week - and many aerials are suspended from it , to smaller masts, each aerial system fans log. Listeners in end and uses a wave- length of 31.28 

provides a different service. metres which has been proved suitable the eastern U. S. hear them for long distance work. The studio of VK2ME is situated at the headquarters of Amalgamated regularly in the early morn- Time Schedule Wireless in York Street in the city of ing hours. VK2ME is the It is well -known to radio engineers Sydney, and it is from here that all that at various times of the day radio programs are transmitted via land- official short-wave voice of stations are heard at particular places lines to "Radio Centre, at Pennant Australia. These stations are better than at other times. After about Hills. 

pany's engineers worked out the time 60 K.W. used for 1 Set 
the famous "mile posts" by two years of experimenting, the com- 
which listeners judge the DX of the day or night at which VK2ME is The largest transmitter installed at e g of their sets' best received in various countries. In Sydney Radio Centre is the 20 k.w. range , as they the light of this information programs combined telegraph- telephone transmit- are practically half -way are radiated at the following hours: ter. Actually over 60 k.w. is required round the globe they r 

r 
Sydney Time E. S. Time to operate this transmitter. 22 large g y epre- lot Session Sunday 35 p.m. 12 m.-2 a.m. oil and air -cooled tubes are used and sent the prime tests for 2nd Session Sunday 7:30.9:30 p.m. 4:30.0:30 a.m. these are mounted in 7 separate Units. can receivers. 

3rd Session Sunday 9:30.11:30 p.m. 6:30 -8:30 a.m. 
The transmitter of VK2ME was spe- American 9th Swaim Monday 1303:30 a.m. 10:30 a.m. -12:30 p.m. 

cially designed for Empire and World- The program of VK2ME comprises 
both classical and popular musical 
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items, but jazz music is omitted. A signed and manufactured in Australia ' 

few waltz compositions are broadcast by A. W. A. 

and usefulness is added to the program About half an hour after the trans - 

by talks on many phases of Australian mission, Commander Byrd signalled 

life. The Australian National Travel back via San Francisco and A. W. A. 

Association prepare many of these Radio Centre, Pennant Hills: 

talks and there is an abundance of evi- 

dence that residents of many parts of 

the world have been favorably im- 
pressed with Australia as a place to be 

visited when opportunity affords. 

VK2ME Heard in England Fine 

Many "overseas" records have been 
effected through VK2ME, Sydney. To 

Australia fell the honor of transmitting 
the first Empire broadcast program on 

September 5th, 1927. The reception 
iii Great Britain was remarkably suc- 
cessful, and the program was re- broad- 
cast by the British Broadcasting Cor- 
poration 

Station VK3ME, Melbourne. 
to "crystal set" users and 

other listeners throughout Great Brit- VK3ME, the Melbourne short wave 

aim. It is estimated that over one mil- experimental station of Amalgamated 

lion listeners heard the program! Wireless (A'sia) Ltd., has been in op- 

This was followed on October 17th, eration with regular programs for two 

1927, by the second and what might be and a half years, and during that time 

termed the first world -wide program its transmissions have been intercepted 

through station VK2ME. This was the in all parts of the world. 

first occasion in Australia on which The station operates on a frequency 

programs were transmitted on dual of 9510 k.c. (31.54 metres) and con- 

wavelengths-the normal wavelength ducts a schedule made up principally 

of station 2FC, 422 metres for local of recorded musi 
, 

each 
h p. m.ednesday reception, and that of the special ex- from 8 p. m. to 

perimental Station VK2ME, 28.5 me- Australian Standard time, and each 

tres, for overseas reception and re- Saturday from 8 p. m. to 10 p. m. 

broadcasting by the British Broadcast- E.A. S.T. 
of the fact that the aerial 

ing Corporation. 
The world -wide interest occasioned power of the station is less than 2 kilo - 

by the Eucharistic Congress in Sydney watts, VK3ME puts down a consider - 

was increased by A. W. A. transmitting able field strength not only in Aus- 

the proceedings to England and Amer- tralia, but in many overseas countries, 

ica through Station VK2ME, and the particularly the United States of Amer - 

successful re- broadcasting in the latter ica. 
rior to the commencement of a reg- 

country. ular scheme of transmission, the sta- 
VK2ME Transmitted Program to Byrd tion was used extensively for long 

Another notable transmission was ef- distance experimental work, and in 
Electric 

fected on January 10th, 1930, when the collaboration General 
l valuable 

singing and talking portions of the Company of America 

Paramount "talkie" film, "The Love data was secured. A notable example 

Parade," starring Maurice Chevalier, of two -way working in which VK3ME 

were transmitted from the Prince Ed- and W2XAF, Schenectady, N. Y., took 

ward Theatre, Sydney, to Admiral part, was the occasion on which the 

(then Commander) Byrd at the South Rotary Club of Melbourne and the 

Pole. The transmission was effected on Rotary Club of Schenectady conducted 

the 20 k.w. overseas transmitter de- a joint meeting some eighteen months 

"2111E Sydney. As Paramount 's 
most southern representatives, at 
Antarctica, we are pleased to report 
your fine broadcast of the Para- 
mount Sound Picture, 'The Love 
Parade,' enjoyed and greatly appre- 
ciated. This is the first sound re- 
production received here. Admiral 
Byrd and inhabitants of the Antarc- 
tica join us in thanking you for your 
program and best wishes. Joseph 
Rocker and Willard Van de Veer, 
Paramou nt's Cameramen in Byrd's 
Antarctic Expedition." 

521 

Masts of station VK3ME, Melbourne at 
A. W. A. Radio Centre. 

ntre. Br 
ad brook. Vic- 

toria, 

ago. Loudspeakers in the respective 
club -rooms rendered the distant pro- 
ceedings audible, and the signal from 
each end was of such strength and 
clarity as to render the experiment a 
complete success. 

Since the regular service was inaugu- 
rated, some thousand or so letters have 
been received from listeners outside 

(Continued on page 548) 

The 
The t an= 

transmitter ot 
manufactured transmitter is 

situated at Radio 
the World-wide 

Centre, 
oadcastiing Services of 

This 
K3 lEralian- 

designed and 
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SHORT WAVE CRAFT for JANUARY, 1934 

INVARIABLY t h e Short Wave fan or Be- ginner prefers to "Break 
the ice," with a one tube 
or two tube short wave 
set, and it is because of this that the "2 -Tube 

In this compaCHAMct tube 
igne 
short wave receiver we use only two tubes and yet we really get the results of three, and still better than that, many of the major foreign, and practically all of the local and domestic stations oper- ate a speaker. 

One of the many features of this set is that it uses one of the new tubes, the 6F7, in conjunction with a '37 type tube. The six volt tubes have been selected in preference to the conven- tional 2.5 volt tubes since all of us do not have 110 volt A.C. available. We may have to content ourselves with 110 volt D.C., or then again we may want to make it a portable affair. Therefore the power supply must be constructed to meet with your requirements or preference. 
The 6F7 Tube 

The new type 6F7 tube is a Pentode - Triode (really two tubes with a com- mon filament), in one bulb. One of the many advantages in using this type tube is that you not only save the cost of additional parts, but valuable space as well. And you actually do get the result of two tubes. 
Description of Set 

The set is built up of mostly National parts. The pentode portion of the 6F7 operates as the detector, and the triode portion as the first audio amplifier. Beginning with the high frequency end of the set we connect a lead from the antenna or aerial post to the stator plates of the antenna trimming con- denser. This condenser has a capacity of .000025 microfarad, and its function is to adjust, or permit adjustment of the antenna circuit. From the rotor 

The 2.Tube 
"CHAMP" 

In Which 
2 Tubes3 

$20.00 Prize Winner for October 
By JACK WARING and 

HAROLD MITCHELL 

Left -here we see 
the 2 -t uhe "Champ" 
in action! Thanks 
to the new two - 
element tubes, this 
set actually lives 
up to its name and 
gives the same re- 
sults as though 3 
tubes had been 

used. 

plates of this condenser, which inci- dentally is insulated from the chassis, we bring a lead to the grid side of the plug -in coil socket and to the stator plates of the main tuning condenser, which has a capacity of .00015 micro- farad. From this point also we bring a lead to a .0001 mf. mica grid con- denser which is shunted by a two megohm leak, or resistor. To the other side of this grid condenser and leak is connected the lead which goes to the control grid of the pentode portion of the 6F7 tube which is the terminal on the top of the tube. 

The rotor plates of the main tuning condenser and the other side of the plug -in coil connects to ground. The screen -grid of the detector goes directly to the arm of the regeneration control at which point it is by- passed to ground with a half microfarad condenser. One side of the regeneration control which is a 100,000 ohm potentiometer, goes to ground and the other side goes to a 150,000 ohm resistor which in turn connects with the high voltage or "B" positive. 
The cathode of the 6F7 tube is con- nected to ground through a five hun- dred ohm resistor which is by- passed with a tenth microfarad condenser. The grid of the triode portion of the "Six -F- Seven" tube goes to a one megohm resistor to ground and to a .01 mf. condenser. The other end of this condenser goes to the "B" positive terminal of the tickler winding of the coil socket through an R.F. choke. The tickler coil end of the radio fre- quency choke is by- passed to ground 

Rear view of the 2- Tube "Champ" which actually gives the same results as any ordinary 3 -tube set; phones or loud speaker may he used. 
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through a .00025 mfd. condenser, and 
to the other end of the choke is con- 
nected a 250,000 ohm resistor the other 
side of which goes to "B" positive. The 
other side of the tickler winding, or 
the plate terminal of the coil we con- 
nect to the plate of the pentode section 
of the 6F7 tube. 

The plate of the Triode portion is 
connected to a coupling condenser of 
.01 mf. and to "B" positive through a 
250,000 ohm resistor. The other side of 
this coupling condenser goes to the grid 
of the '37 type tube socket and to a one 
megohm resistor to ground. 

The cathode of the '37 type tube is 
now connected to a one thousand five 
hundred ohm bias resistor the other side 
of which is connected to ground. 

To the plate of the '37 type tube we 
run a lead to one of the output termi- 
nals. The other output terminal goes 
to "B" positive. 

"B" minus naturally goes to ground 
or chassis. 

There is nothing very complicated 
about this set however, careful wiring 
is recommended for the success of this 
delightful little receiver, which is very 
easy to operate and it makes one of the 
dandiest little stand -by receivers you 
ever saw or heard, and is therefore 
ideally suited to the "Ham" that is par- 
ticular. 

There are no special adjustments to 
be made. After the wiring is com- 
pleted, it should be carefully checked, 
and if correct, you are ready to tune in 

Everyone is interested in 
obtaining the greatest out- 
put from a radio set using 
the least number of tubes. 
Here we have an ultra 
modern 2 - tube receiver 
which has actually brought 
in European stations on a 
loud speaker. This set 
uses two of the latest style 
tubes and it makes an 
ideal "low- cost" set for the 
beginner, while the few 
parts used render its con- 

struction very simple. 

short wave stations, after having con- 
nected a suitable power supply. 

The coils are wound on the Na- 
tional small type forms which are made 
of the new "low- loss" insulating mate- 
rial for high frequencies known as R -39. 

The physical dimensions are: panel 
7 x 61/2, and the chassis 7 x 4 x 2. Both 
panel and chassis are made of alumi- 
num. 

523 

Parts List 
I National Dial type B 
1 National R.F. Choke 2.5 M.H. 
1 National Tuning condenser type SE- 

100 (100 mmf.) 
1 National .000025 mf. Variable con- 

denser 
1 .0001 mf. condenser 
1 .00025 mf. condenser 
2 .01 mf. condenser 
1 .1 mf. condenser 
1 .5 mf. condenser 
1 2 megohm resistor Lynch 

'_' 1 megohm resistor Lynch 
1 150,000 ohm resistor Lynch 
1 100,000 ohm resistor Lynch 
1 250,000 ohm resistor Lynch 
1 1,500 ohm resistor Lynch 
1 '37 type socket 
1 6F7 type socket 
1 UX blank socket 
1 500 ohm resistor Lynch 
1 100,000 ohm potentiometer; Acratest 
1 chassis 7 x 4 x 2 

1 panel 7 x 61/2 

Data for Winding Coils 
Monte in 
meters Grid -sine wire Plate -size wire 

14 to 22 6 turns 26 D.C.C. 6 turne 26 D.C.C. 
20 to 40 12 turns 26 D.C.C. 8 turns 26 D.C.C. 
4(1 to SO 25 turns 211 D.C.C. 12 turns 26 D.C.C. 
80 to 200 45 turns 31) D.S.C. 13 turns 30 D.S.C. 

Leave 3-16 inch space between grid and tickler 
coils. Dimensions of coil forms -14 inch long In l 
inch ill diameter; National 4 -pia, special low-loss 

R -311 insulation forms. 
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fier nit, molt of us go into the short -wave game for the "fun" we get out of it. The 2 -tube "Champ" is so simple to build and 

wire, with the aid of the picture diagram above, that it is really fun to build the set. And wait till you hear the distant stations 

roll in like a charm! Oh Boy! 
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A Symmetrical Input 
Super*Regenerjy Receiver 

_ry 

Front view of the "symmetrical input" super -regenerative receiver developed and here described by Messrs. Granger and Hill. 

THE super -regenerative receiver has some advantages, such as very high gain with few tubes, but in some cases, its inherent disadvantages, such as rela- tively high noise level, make the experi- menter want something better. An ef- fort is made herein to present a super - regenerative receiver that the average experimenter can build for use in the 56 megacycle band. A great many radio experimenters can not afford to build a super -heterodyne receiver for use on these high frequencies and at the pres- ent time, about the only thing remain- ing that is at all suitable for use at ultra high frequencies is the super - regenerative receiver. The new receiver described in this article has several novel features, is small, relatively cheap, and in it, all of the bad features of the ordinary super- regenerative re- ceiver have been reduced and some have been entirely eliminated. 
Consider the super -regenerative cir- cuit shown in Fig. 1. 
The point of maximum stable regen- eration in a straight regenerative cir- cuit is reached just below the point of zero input resistance. When the detec- tor is in this condition, the incoming signal "triggers" the circuit into oscil- lation. Oscillations take place for a few cycles during each signal impulse and high amplitudes are obtained in the plate circuit. If the input circuit contains enough positive resistance to quench oscillations between successive signal impulses, the circuit is main- tained at a high degree of sensitivity. Theoretically, the super- regenerative detector is adjusted to the point of zero or slightly negative input resistance and, if the variation frequency is not applied to the detector, it will oscillate continuously and will not be in the most sensitive condition. This is due to the fact that oscillations are built up to considerable amplitude and, therefore, the incoming signal voltage is less ef- fective in changing the plate current 

than is the case when the detector is held just at the point of oscillation, so that it is "triggered" into oscillation by the incoming signal, allowed to oscil- late for a few cycles and then stopped oscillating by injecting a positive input resistance into the circuit. 
Conditions for Maximum Amplification 

The conditions for maximum amplifi- cation in a super -regenerative circuit are such that the input circuit is at ze- ro, or at a slightly negative resistance at the beginning of each signal impulse. Then after the signal has "triggered" 

11 

By H. GRANGER 
and H. H. HILL 

the circuit into oscillation, there is some means of introducing negative resist- ance so that high signal amplitudes are rapidly built up in the plate circuit. When this signal disturbance has passed through, say fifty or so cycles, and the maximum amplitude, as limited by tube and power is reached, there is introduced a positive resistance in the input circuit to quench the oscillations and restore the circuit to a high state of sensitivity. 
As stated above the super- regenera- tive detector in Fig. 1, theoretically is adjusted to zero or slightly negative input resistance. A low frequency po- tential from the variation oscillator is applied to the detector grid. At the beginning of each positive half of the variation frequency cycle the detector begins to become extremely sensitive and thereby is in condition for "trigger- ing" by the incoming signal. The in- coming signal impulse "triggers" the detector into oscillation and the plate current amplitude rapidly builds up to the maximum value determined by the tube characteristics and the variation frequency. During the negative half of the variation frequency cycle the detec- tor is blocked (which is equivalent to the introduction of positive input re- sistance) and the circuit is practically 

dead. Thus, the detector is kept in the region of zero input resistance where it is extremely sensitive. 
This may be stated in another way by the aid of Fig. 2. 
The variation frequency shifts the operating point from a high negative 

C. L 

w® 

How the new "symmetrical input" super -regenerative set looks from the rear. 
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bias where the detector is blocked 
(Point C), to a point that gives high 
amplitude of plate current (Point B). 

The variation frequency is governed 
by the following factors: 

(a) The signal impulse in the detec- 
tor plate circuit should be given time 
enough to increase to maximum, or near 
thereto, as limited by tube and power. 

(b) The frequency of the variation 
oscillator must be such that the periods 
of regeneration are sufficiently close 
together that the sound variations of 
the voice frequencies as encountered in 
telephony are faithfully amplified. 

(c) The frequency of interruption of 
regeneration must not be so low as to 
cause a disturbing hum or whistle. 

From the above it can be seen that, 
for reasonable quality, the variation 
frequency must be relatively high. On 
the other hand, for code signals, the 
lower the variation frequency used, 
within limits, the greater is the ampli- 
fication that will be obtained. This in- 

VI. 

FIG.4 
V2 

VARIATION - FREQUENCY 

FIG. 5 

Figs. l to 5 above show: a super- regen- 
erative circuit; action of variation oscil- 
lator voltage; improved "symmetrical in- 
put" super -regenerator circuit, and, in 
Fig. 5, detector tube action in super -re- 

generator. 

The super- regenerative re- 
ceiver has been given but 
scant attention by short- 
wave experts, and except on 
the very high frequencies 
there have been a number of 
undesirable features mani- 
fested in this type of receiver. 
The authors of the present 
article have performed a lot of 
research on the super- regene- 
rative receiver and they give 
the benefits of their findings 
herewith, together with a de- 
scription of the super- regener- 
ator circuit which they recom- 
mend. Not only is the im- 
p r o v e d super - regenerative 
circuit, which the authors 
advocate, very sensitive but 
the "noise- level" has been 
tremendously reduced -a 
most important factor! 

dicates that a compromise must be used 
for best results. A variation frequency 
of between 10 and 50 kilocycles is nor- 
mally used for code work. If the varia- 
tion frequency is much less than 50 kcs. 
for phone work, distortion results due 
to the fact that all components of the 
modulated signal are not amplified in 
proportion. 

Efficiency Increases Rapidly With 
Signal Frequency 

It may be said in general that the 
efficiency of the super -regenerative re- 
ceiver increases rapidly with the signal 
frequency. Mr. A. K. Laing, in Radio 
News, January, 1926, states that the 
amplification obtained at 3,000 kilo- 
cycles was nine times as great as that 
obtained at 1,000 kilocycles. Others 
have stated that the amplification due 
to super -regeneration at 8,000 kilo- 
cycles was approximately 100 to 1 over 

(Continued on page 569) 
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vl v2 vl v2 

FIG 6 

VOLUME CONTROL (500.000 ONMS ) 

FIG 8 

FIG. l0 

Fig. 6, double detector tube action; 7, 

volume control and output transformer 
hook -up: 8, preferred antenna coupling: 
9, another type of coupling. and 10, the 

final coupling scheme. 
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5 and 10 Meter Transmitter 
Using the 800 or 825 Tubes 

The 5 and 10 meter transmitter ready for action; the mike shown happens to comprise an old "commercial" shell, enclosing a moderate -priced amateur type microphone unit. 

ACTIVITY has greatly increased 
on the five meter amateur band 

within the last few months and if past performances are to be considered 
there should be a constant further in- 
crease of interest throughout the win- ter. 

Here in the East (around New York 
City) each week brings new stations to the five meter band and seldom does a single night pass with no active sta- 
tions to be heard, whereas a few months 
ago one could listen for weeks at a time without hearing even a lone sta- 
tion calling CQ. 

New equipment has been made avail- 
able to the amateur within the last 
six months that should find high favor 
on the five and ten meter bands. Most 
prominent of these new apparatus is 
the new ultra -high frequency tubes, 
which give very high radio- frequency 
output at 60 megacycles. It has been 
a more or less popular opinion that 
low power was sufficient for the five meter band. In cases of excellent lo- 
cations this has, in general, proven 
true. But, we do not all have large 
enough pocket -books to choose our lo- 
cation and have to be content with what we are fortunate enough to have. 
And it is in these cases that the greater 
power made available with the new 
tubes comes in and saves the day. 

Higher Power Does Count! 
The writer has conducted tests on the five meter band with several types 

of transmitters of various power out- 
puts and has found that higher power 
does actually give a greater communi- 
cation range in all respects. We must bear in mind the fact that the present super- regenerative receiver used exten- 
sively on the ultra -high frequencies is a very insensitive piece of apparatus, 
especially to comparatively weak sig- 
nals. A weak signal has a small chance 
of competing with the terrific hiss produced by the average super- regen- erative receiver. Of course everyone 
knows that the ultra -high frequency 
receiver is doomed to take, should we say a gigantic step forward in design, The two photos above show top and bottom views of the 5 and 10 meter putih -pull but until then we will have to improve oscillator and modulator, the latter having its own power supply "built in." 

our transmission and let the other fel- low worry about reception. 
It is the purpose of this article to bring forth a transmitter, which, while not of the highest possible power, shall 

combine greater stability and consider- ably higher power and efficiency than any of our former transmitters and still be comparatively simple and not too costly to construct. 
New Tubes Spell "More Power" 

This transmitter is constructed to facilitate the use of the new RCA Radiotron type 800 (or Sylvania 825) tubes, which have at this writing, just 
made their appearance on the market. 

By 
GEORGE W. SHUART, 

W2AMN 

Reports from many 
"Hams" during the 
past month indicate 
that interest in the 
5 and 10 meter field 
is increasing by 

leaps and bounds. Several lead- 
ing "Ham" station operators have 
complimented Mr. Shuart on the 
excellent quality and steadiness 
of the wave radiated by the 5 and 
10 meter transmitter here de- 
scribed. Mr. Shuart has thor- 
oughly tested this transmitter and 
has talked over distances exceed- 
ing 30 miles; the possible range 
is, of course, much greater than 

this. 

While these tubes are rated to stand around a thousand volts on the plate 
no attempt was made to operate them at this value, 650 being the highest voltage applied. With a thousand volts 
on the plates of these tubes, it would 
be necessary to have a master- oscil- lator -amplifier arrangement to main - 

(Continued on page 552) 
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Here we have the schematic and physical wiring diagrams 
push -pull ms r modulator unit used to excite the oscillator of the 5 and 10 

meter 
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Low Power Modulator 
By LEONARD VICTOR, W2DHN 

Top view of the low -power modulator, together with microphone and battery shown at the left of the photo. 

LAST month's transmitter story de- scribed an 80 or 160 meter code transmitter that is exceedingly adapta- 
ble to phone work. This transmitter 
uses crystal control which obviates the worry about frequency modulation and allows the modulation of the stage fol- lowing the oscillator. Also, with this transmitter, it is possible to put out a good strong carrier with 100% modula- tion, using quite inexpensive apparatus. 

Any low -power rig must have excel- lent stability and very good quality. 
The transmitter described last month, 
coupled with the modulator unit de- scribed in this article, adequately meets all the requirements for good low-power. 
operation. 

The radio frequency amplifier, using 
a type '46 tube, is capable of taking 20 watts of power while being fully modu- lated. Hence, our problem was to se- cure some modulator (which in reality 
is only a speech power -amplifier), which 
would deliver 10 watts of undistorted 
audio, with good quality, and still not 
use any costly equipment. 

Ordinary audio amplification, known 
as class "A," is very low in efficiency. 
To get our needed ten watts of audio, it would be necessary for us to use 
more than 100 watts input, which is 
much more than the entire radio fre- 
quency end of the transmitter uses. 

Recently, however, a new system of audio, known as Class A Prime, has 

Last month Mr. Victor de- 
scribed how to build an im- 
proved amateur CW trans- 
mitter, with crystal control, 
which would conform with 
the latest rules of the 
F. R. C. In the present article 
Mr. Victor tells how to build 
a low- priced yet efficient 
modulator for use with it. 

come into common use. This system is 
a hybrid, somewhere between class A and class B in operation. Efficiency 
with Class A Prime is of the order of 
35 %, which is much better than the 
8% to 10% efficiency obtainable with straight Class A. 

One of the new tubes on the market, 
known as the 2A3, is admirably suited for "A Prime" operation. This tube is 
a triode, the big overgrown brother of the type '45. A pair of these tubes, operating in push -pull, will deliver be- tween 10 and 12 watts of undistorted 
audio with only 250 to 300 volts on the plate. Second harmonic distortion with these tubes is very low. 

At this point it might be advisable 
to again repeat the rules for matching 
the modulator to a radio frequency am- plifier. (Continued on page 554) 
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Wiring diagrams, both schematic and physical, for building the modulator here described by Mr. Victor are reproduced above; also. details for connecting single and double button mikes. 
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SHORT WAVE 

SCOUTS 
THE first monthly contest for the silver 
"trophy cup" to be awarded to the SHORT 

WAVE SCOUT who submitted the log containing 
the greatest number of short -wave stations, 
properly verified, closed November first. Due 
to the short length of time between the first 
announcement of the SHORT WAVE SCOUT 
Trophy Cup Contest and the date of the first 
contest closing, November 1, only two entries 
were received. The first prize goes to 
Heinie Johnson, who wins the SHORT 
WAVE SCOUT silver trophy cup for the con- 
test which closed November 1; the second 
entry, received from Warren Mallory, who 
is awarded Honorable Mention in the 
October contest. 

Mr. Johnson used the well -known "Na- 
tional 45" receiver, with an added stage of 
tuned radio frequency which he built in 
ahead of the regular chassis line -up. Mr. 
Johnson, the winner of the trophy cup in 
the first or October contest, employed 
transposition lead -ins connected to special- 
ly tuned doublets and he also had at his 
disposal a directional underground anten- 
na system. 

We are pleased to present the "logs" of 
Messrs. Johnson and Mallory herewith 
and we hope to have a greater number of 
interesting short -wave "logs" to present 
to you next month, the second contest clos- 
ing December 1. 

Messrs. Johnson and Mallory have now 
pointed the way and have hung up a tar- 
get for all of you short -wave "fans" and 
"hams" to start shooting at -let us see 
if you can beat them, and incidentally, 
win one of the handsome Silver Trophy 
cups which SHORT WAVE CRAFT is offering 
in accordance with the following rules. 

On this page is illustrated the hand- 
some trophy, which was designed by 
one of New York's leading silversmiths. 
It is made of metal throughout, except 
the base, which is made of handsome 
black Bakelite. The metal itself is 
quadruple silver -plated, in the usual 
manner of all trophies today. 

It is a most imposing piece of work, 
and stands from tip to base 22%". The 
diameter of the base is 7% ". The 
diameter of the globe is 514". The 

First Trophy Cup Awarded To 
Heinie Johnson 

Short Wave Scout Award, 
New York. 

Gentlemen: 
Inclosed find my list for first award con - 

". test. I have inclosed verifications on all 
but two which have not arrived to date. I 
picked two that are easy to hear here for 
my allowed 10% of unverified. 

I have reports in now on VK2ME -3ME- 
XETE and 27 others which should arrive 
soon, sorry can't count them but let's stick 
to the rules. Announcer read my name 
over HC2RL. I get everything that is "on 
the air" as a rule, but could not find 
DENNE when they were scheduled re- 
cently. 

I use a "National 45" S -W receiver with 
an added stage of T.R.F. built in ahead; 
fed by transposed lead -ins from special 
tuned doublets and directional underground 
antenna system. 

Have sent Daventry consistent reports on 
5 carriers. 

HEINIE JOHNSON, 
Big Springs, Texas. 

1934 S?Q 

FIRST 
"TROPHY CUP" 

WINNER 
Presented to 

SHORT WAVE SCOUT 
Heinie Johnson 

For his contributions toward the 
advancement of the art of Radio 

by 

Magazine 

The purpose of this contest is to advan6e 
the art of radio by "logging" as many 
short -wave commercial phone stations, in a 
period not exceeding thirty days, as possible 
by any one contestant. The trophy will be 
awarded to that SHORT WAVE SCOUT who 
has logged the greatest number of short- 
wave stations during the month for which 
the award is made. 

This contest will close every month for 
the next twelve months on the first day of 
the month by which time all entries must 
have been received in New York. Entries 
received after this date will be held over 
for the next month's contest. 

A monthly trophy will be awarded to the 
short -wave scout who has logged the great- 
est number of "short- wave" stations during 
the month for which the award is made. 
In the event of a tie between two or more 
contestants, each logging the same number 
of stations, the judges will award a similar 
trophy to each contestant so tying. Verifi- 
cations must be sent with the list of sta- 
tions heard (the verification cards will be 
returned) and each contestant is entitled to 
report a maximum of ten per cent of the 

station calls listed, without verification 
cards. List of stations heard must be 
typed or written in ink; no pencil al- 
lowed. Send everything in one package 
prepaid. Use a single line for each 
station and state type of receiver 
used. Do not list "amateur" sta- 
tions -only "commercial phone" sta- 
tions; no CW or code stations! 
Address all entries to SHORT WAVE 
SCOUT AWARD, 98 Park Place, New 
York City. 

work throughout is first- class, and no 
money has been spared in its execu- 
tion. It will enhance any home, and 
will be admired by everyone who sees it. 

The trophy will be awarded every 
month, and the winner will be an- 
nounced in the following issue of SHORT 
WAVE CRAFT. The winner's name will 
be hand engraved on the trophy. The 
lettering on the wide lower silver band 
reads as follows: 

ENTRY FOR FIRST SHORT WAVE SCOUT AWARD 

Station Frequency 
GSE. Daventry, Eng. 11865 KC 

GSF. Daventry, Eng. 

GSD. Daventry, Eng. 

GR. Daventry, Eng. 

CSC, Daventry, Eng. 

15140 K(' 

11750 K(' 

9.510 KC 

17790 K(' 

one verification only -see letter on 
All heard well. 
l'H1. Holland 10:83 Meter 

EAQ, Spain 30 Meter 

VE9.111, Canada 25.6 Meter 
2R0, Italy 25.4 Meter 

VE9GW, Canada 6095 KC 

El Prado, Ecuador 45:31 Meter 

HVJ, Italy 15120 KC 

FY A, France 19.68 Meter 

Schedule 
7 to 8:45.9 to I1, beard 

best at 10. 
7 to 8:45, 9 to 11, heard 

daily at 8. 
II to 1, 1:15 to 5:45, 

heard daily at I. 
11 to 1, 1:15 to 5:45. 

bran' daily at 5. 
7 to 8:45, only heard 

and reported once . 
above reception report. 

7:30 to 9:30, daily, 
hctni irregular. 

5:30 to 7 Sat.. I to 3, 
Loudest on air. 

Always on air at 7 p.m. 
12 to 1:30, I hear that 

woman daily. 
sec Card Heard Eve- 

nings. 
9 to 11 Thurs., strong 

signal. 
Mornings. cnnfirmnent 

not here yet. 
Mornings, talks French 

until 10 daily. 
W3XAU, Phila., USA. 60:60 KC See card 
W3XAU, Phila., USA. 31:28 Meter See card. 
W9XQ, Chicago, USA. 49 M. Band See letter. 
W9XF, Chicago, USA. 49 M. Band See letter. 
W3XAL. U. S. A. 49:18 Meter Evenings. 

WSXK. U. S. A. 

WINK. U. S. A. 

\V3XA1., U. S. A. 

5V8NAL, U. S. A. 

W2XF., U. S. A. 
W2XE, U. S. A. 
W3XL, U. S. A. 

25:26 Meter heard daily around 
p.m. 

13:93 Meter Heard irregular in 
mornings. 

16:87 Meter Daily, 10 to 4. sin 
letter. 

49 M. Band Mornings and eve- 
nings irregular. 

25:36 Meter 3 to 5 p.m. 
19:61 Meter II to 1. 
46:70 Meter Friday evenings. lately 

on air nightly. 
D./B, Germany 19:73 Meter Heard daily 8:10 to 10 

Twenty -six Stations. 

"Honorable Mention" Goes to 
Warren Mallory 

The following are short -wave (verified) stations I received: 
Call Freq. Schedule 
Letters KC. E.S.T location Identification sign. 
EAQ 9.860 KC. Daily from 5:30 -7:30 p. m.. Madrid, 

Spain. announced EAQ in English 
GSD 11,750 KC. Irreg. from 22 :004:00 a. m. and front 

9:00 a. m. to 8:00 p. m., London, 
England, Chimes of Big Ben heard 

DID 11.760 KC. Daily from 10 a. m. -4:50 p. m., Ber- 
lin, Germany, at intervals piano 
notes are played over and over 
again. 

RIB 15,200 KC. Daily from 8:00 a. m. -1:40 p. m.. 
Berlin, Germany, signal same as 
D.,D 

(Continued on pope 549) 
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SHORT WAVE 
LEAGUE 

SHORT WAVE CRAFT for JANUARY, 1934 

Should the "Code Test" Be Abolished 
He Favors "No Code" Below 5 

Meters 
Editor, SHORT WAVE CRAFT: 

For the last year I have read code ar- 
guments pertaining to no code under five 
meters. I just finished reading the Novem- 
ber issue of SHORT WAVE CRAFT. I have 
noticed no other argument than this - 
"if others can learn the code why can't the 
rest ?" Perhaps they could learn the code 
but what good is it if they are going to use 
phone? I don't see why if some beginner 
wants to use phone in his coming station, 
a license should not be provided for phone 
just as there is for code. I am not saying 
that some "punk" with no idea what radio 
is all about should be permitted to do this, 
but that an examination very much like 
the present one, except for the code test 
be given him. If this test is "stiff" enough 
no "punk" will get a license. 

I noticed a letter some time ago where 
the writer said something about going and 
asking the "old men" of radio how im- 
portant code was. Well, if we are to for- 
ever remain back in the "code days," phone 
will never come into perfection. Why not 
give the "little fellow" a chance? The per- 
fection of phone below five meters means 
a great deal. Besides, if the heads of the 
League should have said, "No code on all 
amateur bands" -that would have been dif- 
ferent. The five -meter bands are not being 
extensively used and they would not in- 
terfere with the present "hams." What is 
more, the sending range of these experi- 
menters would be limited. As far as saying 
how marvelous some of the "hams" are, 
why all you hear on some bands is "ear 
splitting" code. There is only one thing 
the matter with most present hams -THEY 
ARE SELFISH and do not want to see 
others get any privileges. If the hams 
would lend a little more cooperation maybe 
this "no code" business would get some- 
where. ROBERT MILLER, 

646 North James St., 
Hazelton, Pa. 

P. S. I am not afraid to sign my ad- 
dress like J. S. Waring, for fear of being 
"swamped" by protests! 

Keep Code and Make "Exam" 
Stiffer 

Editor, SHORT WAVE CRAFc: 
I have been reading Short Wave Craft 

since the good old days when it cost "four 
bits," and I wish to say that I think that 
it has all the other magazines beat by the 
distance that you can send on twenty 
meters! But, I have one thing that I 
would like to get "off my chest." 

I think that there should be a code law 
on any band. Any person who hasn't the 
ambition to learn the code would certainly 
not have the ambition to build a decent 
phone transmitter. The biggest share of 
those in favor with the "no code" exam are 
beginners, who think that the tank on a 
transmitter is where the water is kept 
to cool the tube. Hi. 

In J. O. Roberts letter of the October 
number, he states that the "brass pounders" 
haven't the ambition to build a phone trans- 

litter; now I ask }'ou, what would a 
"rank beginner," who hasn't even enough 
ambition to pass the simple code test do? 
There are enough "bum" stations operating, 
without having a whole lot more even worse 
ones cluttering up the air with a bunch 
of "broad" phone stations! I think that 
the examination should be made harder 
instead of easier. In this same letter Mr. 
Roberts states that "anyone can rig up an 
oscillator or an osc: amp, and zig -zag out 
into space "; evidently he has never tried 
to build one, or his note would be a bit 
more D.C. for C.W. 

Get Your Button! 
The illustration here- 

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

The requirements for 
joining the League are 
explained in booklet, copies of which 
will be mailed upon request. The button 
measures 37 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 coat, 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, 9t -9S1 Park Place. New York. 

I have my license, and I don't see why 
anybody couldn't pass the same test, code 
included, as I did. 

Well, now that I have that taken care 
of, I again wish to congratulate you on 
having such a "FB" magazine. More power 
to you. 

MARVIN L. FARR, 
775 Twenty -third Street, 

Ogden, Utah. 

Built Our Transmitter 
Successfully 

Editor, SHORT WAVE CRAFT: 
After reading the SHORT WAVE LEAGUE 

magazine for the past two years, I find 
that it is the craft for Hams to use. My 
dealer is a live wire and sees that I get 
my issue on time, as he knows I would be 
disappointed if it was a day late. So keep 
up SHORT WAVE CRAFT. 

As a member of the LEAGUE just keep 
the SHORT WAVE CRAFT flag flying at all 
SHORT WAVE CRAFT readers' homes. - I went 
to work on one of the transmitters that 
was described in SHORT WAVE CRAFT and 
built it; I successfully worked districts - 
W, 1, 2, 3, and 5, 6, 8 and 9 and VE 1, 2, 
and 3. This transmitter however so far 
worked 137 different Hams, from QSAS to 
R4 to R9. I am getting started on Leonard 
Victor's rig and would like to hear from 
other members of the LEAGUE. Give me a 

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

lingo Gernsback 
Executive Secretary 

Below 6 Meters? 
call sometimes on SO meters (3,6O0 kilo- 
cycles). B. J. JONES, 

265 Main St., 
Rockland, Me. 

(Call letters not given. -Editor.) 

"No Code" Would Increase Inter- 
ference, He Says 

Editor, SHORT WAVE CRAFT: 
Although the movement discussed in your 

magazine for a codeless examination for 
amateur radiophone operation will prob- 
ably die out anyway, I desire to add my 
voice in protest to it. 

If one were merely sentimental an exam- 
ination of this type could be opposed on 
the grounds that it would destroy all of 
the glorious traditions of amateur radio. 
And to those who sneer; every such thing 
must have traditions for creation of inter- 
est and enthusiasm. 

Now to look at the matter practically. 
Amateur radiodom in the recent past was 
issued its 40,000th license, which is en- 
tirely too high a number for the narrow 
frequency bands which are now allotted to 
them. If the doors were thrown open to all 
comers the great increase in licenses would 
literally swamp the phone bands now in 
use, so that operation for anyone would 
become extremely difficult. There are some 
of the code -less "fans" (not HAMS you 
notice) who desire this feature for the 
5 -meter band only. They apparantly can- 
not realize the "bedlam" that would result 
in the crowded metropolitan areas like New 
York and Chicago if there were not some 
restriction to cut down the number of sta- 
tions. 

Another point deals with the large num- 
bers; that of legislation. The government 
has already been forced to cut down ex- 
penses to an absolute minimum and as large 
an increase of applicants as would result 
from a code -less examination would greatly 
increase the cost of license legislation of 
our already over -taxed Commission. 

Most of those in favor of Code -less Ex- 
aminations have never become familiar with 
radio frequency oscillators or amplifiers 
of the types used in transmitters. They 
should therefore become familiar with them 
in C. W. use where improper adjustment 
will not cause as much interference as in 
radiophone use. 

Many of the fans in favor of a code -less 
phone examination insist that code is a 
dying method of communication. These 
fellows might look up the disaster which 
occurred when the U.S. Navy gave phone a 
tryout for communication purposes. We 
all know the Navy has the most reliable 
and extensive system of communication in 
the world today. 

Just in case any of the fans think I am a 
confirmed C.W. man who knows nothing 
of phone; I have not only an amateur un- 
limited phone license, but a commercial 
Radio telephone First -Class license and 
Second Class Radiotelegraph license. Phone 
has been used here at my station in the 
past, although C.W. is used at present. 

C. W. ARNOLD, (W4ZP) 
2317 West End Ave., 

Nashville, Tennessee. 
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"Short.. Cuts" for 
Antenna Reel 

HAVING recently built a portable 
two -tube Doerle receiver, with self - 

contained "A" and "B" batteries, in 
a wooden case and aluminum front 
panel, I desired a little better portable 

1 nifty idea for an aerial to he used on 
a portable short -wave receiver. By means 
of the handle shown the aerial can he 

quickly reeled up. 

aerial to use with it. I looked in my 
junk -box and discovered an old King 
battery set. This was of the flat type 
and the surprising thing about it was 
that it contained sixty feet of No. 20 
D.C.C. copper wire. 

By fastening this to the side of the 
case, by means of a screw and putting 
a screw and brass collar on the spool 
for a handle and a Fahnestock clip for 
the beginning of the winding, I can 
reel out anywhere from one foot to 
sixty feet. I have a simple connection 
to the set by means of the flexible 
cord, which I snap into the clip after 
reeling out the desired length of aerial. 

This straight wire type aerial works 
better, even though it is the small size 
wire, than many so- called "trick 
loops," "cages," etc. -11 W. 1 . .4rhrtz. 

Antenna to "Plate " -A 
Novelty 

HERE is a circuit with the antenna 
coupled to the set through a fixed 

.006 mf. Cond. to the plate of the 
detector tube. This set works excep- 

MIGM 
RAT10 
AUDIO 
TRANS 

DRONES 

.47 

1 

50.000 
ONMS 

GND i's= 
FANO 
IBD MET[R 
BO 0 
20 - 
10 

SEC. 
26T 
201 
10T. 
5T 
ST. 

o s=22;}v n 

TICN.. 
20T. 
15T 
8 T. 
S T. 
! r. 

2O.000 
NMS 

BB4. 0I' s+-olos 
TICKLER TO TOO 

0E' TUBE OASE 
SECONDARY WOUND 
V4. BELOW, 80TN 
WINDINGS ON SAME 

BASE 

Mr. Perry had some interesting results 
with this unusual circuit, the antenna 
being connected to the plate instead of 

the grid circuit. 

"Short »Wave" Fans 
tionally well on any of the amateur 
bands as well as on the broadcast band 
and brings the stations in with a wal- 
lop that is sufficient for a speaker. It 
will oscillate with ease down as low as 
about five meters. It uses a 24 detect- 
or and a 47 pentode for the audio 
stage. Herewith is a sketch of the 
circuit which is self -explanatory, the 
coil data and all being furnished in the 
sketch. 

So far as I know there is no circuit 
that works to any advantage or with 
any success at all with the antenna 
connected to the plate of a tube. How- 
ever, this works well on any length 
antenna and does not seem to work 
unless the aerial is connected to the 
plate of the detector tube. -l'. H. l'cr- 
rlI, Jr., W5NH. 

Low -Loss Coils 
I found a cardboard carton of two 
inches diameter and wound it first 

with thread. Then fitted over it a lay- 
er of waxed paper to prevent the dope 
sticking to the thread. Taking four 
strips of thin celluloid each about one - 
quarter of an inch wide and the length 
of the coil, I fastened these strips down 
long -wise over the wax paper with 
small elastic bands. The strips of cel- 
luloid are of course equally spaced 
apart. The coils are wound with No. 
20 wire with the primarys space 
wound. After they are doped and dry 
the thread is pulled out from under the 
waxed paper and the coil slips easily 
from the form and they will be found 
to be quite rigid. 

Itra low -loss coil construction. the wind- 
ings being supported on thin celluloid 

strips. 

The tube -bases are sawed off flat, as 
in the sketch, and bus wire is soldered 
into each terminal. The coil is mounted 
in the center, suspended slightly above 
the base; the four leads are soldered 
to the bus bar; three of the bus bar 
leads are long enough to be level with 
the top of the coil when the ends of 
the leads are bent over. The grid lead 
of course is short and can be left 
straight up. The bus bar leads amply 
support the coil and at the same time 
supply a rigid handle to use when put- 
ting the coils in or out of the socket. 
This makes a coil about as nearly "low - 
loss" as I believe it is possible to make. 
It is practically free of the losses that 
are due to mounting on any kind of 
a form. I was amazed at the added 
efficiency of coils made in this man- 
ner and believe this bus bar stunt is 
entirely new. I adhered to the table of 

windings given for coils of 2 inch di- 
ameter, but in some cases added slight- 
ly to the tickler winding. The wind- 
ings are for use with a .0001 mf. tun- 
ing condenser. 
i'rhnary SerundarY Tickler wavelength Itang+ 

5 3 I I6 - ^I; 
23-30 

13 3740 
36 .. 76 -160 

Not spare 'IUDI a. 

I would like to add that contrary to 
general practice, though I notice Mr. 
Reinartz did the same thing in his set 
with two detectors, I use an "A" Posi- 
tive grid return in my detector circuit 
and have found it more sensitive than 
the usually shown "A" Negative grid 
return in S.W. Circuits. I also re- 
move any wax paper that has adhered 
to the inside of the coil.-R. E. Johns- 
ton. 

Improves "Globe Trotter" 
SOME time ago, I constructed the 
2 -Tube "Globe Trotter" by Robert 

Hertzberg and have gotten some very 
good results from it. I have heard 
ontatenrs from every district in the 
United States and most of the police 
and broadcasting stations; also Can- 
ada, Mexico, South America, and Ha- 
waii. This location is not very good 
as far as "DX" is concerned, so I think 
I have done fairly well. 

. GND 

CI11C2NAMMagtuNO 
DO.TAGE STaMD 
CONDENSER 

C55 DLATE MIDGET 

CA C5. 
íATE ...EIS 

- 
22.5 

V \ 62.5 
V l 

III 011 

A 
DNONES 

30OR150Vj 
+ 

Improvements in the 2 -tube "Globe Trot 
ter" are shown above. the new circuit 
providing "hand- spread" and also "greater 

volume." 
However, I have made two improve- 

ments in the circuit that I have found 
of great value. First, I have spread 
out the various bands by using a five - 
plate (about 25 mmf.) midget con- 
denser with the twenty -three plate 
midget across the secondary and have 
inserted a Hammarlund equalizing 
condenser (about 30 mmf.; same as in 
aerial circuit) across the regeneration 
condenser. The latter allows regen- 
eration on the four coils any place on 
the dial. Also, I have increased the 
volume very noticeably by using a 34 
tube as an amplifier. These changes 
may help those who have constructed 
this set, to get better results. -W. F. 
Frye. 

IF you are interested in listening 
in on the ultra short -wave bands 

from 5 to 10 meters, you will do best 
to minimize losses in the plug -in coils 
by using isolantite forms; also isolan- 
tite tube and coil sockets as well as 
properly insulated variable condensers. 
Most important, too, all lead wires must 
be kept very short, especially in the 
grid circuit. Ultra short -wave type 
R. F. chokes should also be employed. 
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"SMOOTHING UP" 
YOUR RECEIVER CONTROLS 

Part II- Antenna Coupling Methods 
COUPLING the antenna to the grid 
of the first radio frequency tube has 

also caused quite some perplexity in 
the past, and in fig. 3, six methods are 
diagramed. 

The circuit shown in fig. 3 -A is not 
recommended due to the fact that the 
resistor cannot discriminate, even to 
the slightest degree, between the signal 
frequencies and any other type of un- 
wanted noises, such as static, etc. A 
slight improvement is afforded by using 
a radio -frequency choke in the place of 
this resistor, as illustrated in Fig. 3 -B. 
This choke may have a value of from 
30 to 85 MH. 

Figure 3 -C is an elementary form of 
tuned input, and it is a very worth- 
while improvement over the two previ- 
ous systems. However it is a broadly 
tuned affair and not particularly ad- 
vantageous in a modern short-wave re- 
ceiver. The selectivity of this circuit 
can be improved somewhat if the an- 
tenna is connected to a tap on the coil 
Ll, as is shown in Fig. 3 -D. But there 
still remains a serious drawback in this 
method of coupling, due to too much of 
the antenna capacity and resistance 
being placed across the tuned circuit, 
thereby limiting the tuning range cov- 
ered by a given coil and condenser. 

By 
CURTIS E. 

MALSBERGER 
In this second article, Mr. 

Malsberger describes some 
further improvements which 
will help to smooth up the 
operation of your short -wave 
receiver. Improved antenna 
coupling methods are discuss- 
ed, together with circuits, 
and also improved methods 

of controlling volume. 
Furthermore it is difficult to match the 
tuning ranges of the detector and in- 
put circuits, and "single- dial" control 
is almost impossible. 

Inductive coupling (Fig. 3 -E) pro- 
vides a more suitable means of elim- 
inating this disadvantage. Selectivity 
can be increased by employing looser 
coupling between the two coils Ll and 
L2, and "ganged" tuning is made con- 
siderably easier. 

An interesting modification of the 

system was developed for use in the 
new National FB7 receiver, and it is 
illustrated in figure 3 -F. Here the pri- 
mary is interwound between the 
secondary or grid coil turns and rather 
tight coupling results. However it will 
be noted that the antenna is connected 
to the bottom end of the coil L1 and its 
capacity has been limited by placing a 
small condenser in series. Thus the 
coupling is made almost purely in- 
ductive, thereby greatly eliminating 
antenna tuning effects. This system 
was by far the most satisfactory tried 
by the writer. 

The Control of Volume 
In the past it was commonly be- 

lieved the regeneration control was a 
satisfactory means of controlling the 
volume as well. However, in multi - 
tube receivers, which are becoming 
daily more popular, several forms of 
distortion results from this procedure. 
A powerful signal will ofttimes over- 
load the grid of the detector tube, and 
if the regeneration control, particularly 
if of the screen -grid potentiometer 
type, is retarded, further distortion is 
introduced by the reduction of the ap- 
plied detector voltages. Therefore a 
more suitable solution must be found for 
this problem. (Continued on page 556) 
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ferewith Mr. Malsherger shows a number of the different antenna coupling circuits which he tried out and which he discusses 
in the accompanying tea ; the lower group of circuits, 4A to 41) inclusive, illustrate various methods of controlling volume. 
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ANTENNA CONDENSER 
$5.00 PRIZE WINNER 

An antenna condenser may be made from 
the plate of a type '22 tube and the plate 
of s o v i e t , ! her screen-grid tube such as 

the '21 or '35. When the plates are cut 
from the tubes, leave the wire supports as 

long as passible. Tak, a pierre of hake - 
lite fij or 3 huiles long und drill as In- 
dicated. A and It are the mounting holes. 
I. is the hole for the s which holds 
the '22 plate. D Is for the '24 plate. 
Tite holes may he drilled to suit the malt- 
er. The other diagrams are self- explana- 
tory. These plates must be handled care- 
fully to prirent damage to them. I haie 
used a condenser of his type for sont, 
tinte non. and it runctlons perfectly. - 
Albert Edwards. 

THREE KINKS IN ONE 
In ran- t'urtinF A.1'. set I fount 

that tilt lil:ti re lit r I 

i 
Ibaltgll twist 

rd, ou ile a hum in the earphones r 

speaker. This Is ply b 

gutting s obi rapper IUbing land 1putl hie 
the twisted c wires insiste it. I then sol 

d -red a suive to the tn11hlg and he ground 
Sei' sketch Nu. I. Ilere's miroiter I s 

trying out a set and found that one of the 

TUS! 
0011 

aouaD 

Ga0ua0lD 

rIG 2 

obis needed shielding. heaving no tube 
hirId: handy. I tried out this Idea. I 
m.k the metal foil out of an old fixed 
andenser I 

r 

octal ctal foil will dol and 
r tipe.I It around the tube. grounding one 
d or i 

See 1 sketchrNo. 
sery 

And rtstilltan- hneill. 
Ir mm -1 shad the tinning If 

n Igoe used for sddhat nil. 
the 

on 

ilia( l etT, found that rubbing the Iron 
In a Ir of rubber ot, the dub quickly. 
Plie Iron must be lira. of course. See 
sketch No. S. 

DUAL RECEIVER 
For reception of ' both ends" of 

rad lophoue conversal nitro bath sla- 
working wil lin the range of th 

..out roil and rubis n.rr combination, 

$ 5.00 For Best 
Short Wave Kink 
The Editor will award a five dollar prize each month 
for the hest short -wave kink submitted by our readers. 
All other kinks accepted and published will he paid for 
at regular space rates. Look over these "kinks" and 
they will give you some idea of what the editors are 
looking for. Send a typewritten or ink description, 
with sketch, of your favorite short -wave kink to the 
"Kink" Editor, SHORT WAVE CRAFT. 

heress the trick to use. t'oli I. i: the reg- 
ular grid wholing of a plug-in roll. ('tor 
densers Cl and ('2 are both Mont tif. 
urlax, rapacity. Switch S is a selector 
sur tels. 

lu tuning for stations put suuitrh S In 
place for using cran leaser ('1. Tune l'I 
unlit a phone slat liai Is heart. Thon 
throw snitch S for condenser C2. With 
I'2 tend the "tdher end" of the convers , 
lion. After biais stations have been found. 
all that nerd be don. to hear "both ends" 
Is to throw sus iurll S bark and forth be- 
tween condenser: l'1 and 1'2, as each per- 
son speaks.- Itobert Seltz. 

COIL SUPPORT 
Being a "ham" I find 11 hart to keep 

Dlug-In rolls handy. for they have a habit 
of rolling off the table on the liner. To 
oreryunte this three saualt brad:. one -half 
Inch Innts. x note on u the back of 
the `ere iw'r. 

enA 
mrnlalt hole drilled near 

the top of the form serves to hold the coll. 
These roils are not only ready for use, but 
are out of the way. -I,. Murphp. 

AERIAL TUNING CON- 
DENSER 

The snail equalizer rondrinsers used in 
capacitive annnna coupling ran be :ih ust- 
e from the front panel, h, simply - 

n'acing11the aó111 :ring 's iII the "m- 
denser nillu : so raw of rrthe -ante size. 
that has huen Iinscrtmt lu ntw ends rad a 

bakeli te m I, 'rise lirai dol' the sc rs must 
be remurelt and about ' d thus ere 

left protruding from the end ut the rod. 
This makes possible the adjustment for 
maximum signal strength and eliminates 
the 'Tam.hr:gmrlty" eaperienred when us- 
ina: condensers with metallic rotor shafts. 
-Harold Il. Shugert. 

0° 
as ta 80 mu, EQuallrEi 

`\w. Ta 'PA 6aaEUrE aaaTr 

I 

-- - 
SELECTOR SWITCH 

An Improvised selector switch whlcb may 
he and for changing short -ware rolls, 
etc.. and it s late from a few split 
copper rivets. t together uith a shaft and 
switch blades from old nccost at s. The riv- 
ets were spaced equally around a red Libre 
dire about 3 /111' thick. Many different 
arrangements of 

een illustrated diagrammatically lralllyu 1 In mure- 

rions Issues of this magazine. so there la 
no use in going Into the Tariaus hank ups 
whuhrrls can be used as eavis experimenter 
still be able to work this out for himself. 
-Clarence Guthrie. 

Sllll arvET 

COII. FORM 
The accompanying drawing shmrs a han- 

dy "form" on which to wind ,pared short- 
wave troll siiudmgs. effiler nt' wire or tub- 

log. This forms is nothing more than the 
estarse-u hreaded shaft taken from an Old 
vise. net inn ce s a pie of eln:rly thread- 
ed rorl`surh as thl s. lias insi ahan I to 0 
I hreruls per loris rut be ublainrd around 
machine shop. lias hug previously performed 
as part of a luths' or Miser machine. If 
the tlwcada are troarse annuel, r Vper tube 
tranendding rolls can be wound on it.- 
Cari look. 

rasas Ca wmlE 

I I: INN *h! 
TaataDLa sraEw aerr 

Ole Or As OLD VICE 

GRID -LEAK CONNECTION 
There has always been a di O'erenee of 

VO 

nrldilealt 
ni 

dut eut lolat 
ebrst a 

sui t,',t 
the 

sl for dan- 
dard three element tubes. Saur extierl- 

enters prefer the grid-leak connoter 
arrosa the grid eondenser and others br 
Ileve that shunting if between grid and 
F- mmmths out revers rat Ions With the 
layout Illustrated In the drawing elthe 
method can be used. by lust ¡'citing the 

Dennis ak Ils y11 
;Toper pair of etps.- 

SHOCK -PROOF TEST CLIP 
Alnmst everyone has burn shocked elip- 

ping a 
simple nsheik- Imimf lead hm r Ibe Amade 

by 'lipping a nursing bottle nipple ove 

toe be ruse . butrhviti giverecomplete pro 
rection from high vvoltages. -M, W. Gais 
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VOLUME CONTROL 
When usina an A.F. transformer as a 

choke 1 found that by shunting this lm- 
petlanee Mill] an old Itradleyohm 100,000 
ohm resister, II made a very good volume 

ntrol. Tou can also adJust it to rut the 
high note response. This control will not 
aff et the regent-rat Ion control in the least. 
-1loward 4,'. Itire. 

RHEOSTAT FOR R.F. 
CHOKE 

I used a Variable rheostat for the It. F. 
rl,ukr. The -milt n. that alien 
rh,tued my plut in roil. I coutil l'ha age 
tilt te,lit :nu'e for the best result. Any 
Manient rheostat till cork, but r' ohms 
les, is bet. I also used a 3- plate, t.m- 
iiie- spaer.l r m ice -ers shunted 1 , the 
23 -plate III n.lne Nil,' batik. %%101 the 3 
plate rmdcu -r r. I rouir' get mush Iouler 
reception. s itbad making the set regen- 

rate. With one 
111' 

-liter of atoJin tre- 
quency. it laulspo'aker" reeeßt lust 
a it Food ruhune. -II. Kurz. 

Tr . N 1 

Likit 

v _ 
a.aa. A. 8- 

A "DEPRESSION" 
CONDENSER 

A variable condenser of small caparlty 
May be made frost two tin vans. Select a 
striai( ran for the rotor. If the 1 ver i 

ycailable. 
solder It In plan' to sommet one 

od of the -hall; il' not. cut the ran longl- 
lndinally down he renter line. and tien 
tit In a pitre In take the place of the rader. 
Roth end: of the ran should be cul .o that 
the shaft nul he plar.d on the tenter I ine. 
l'or the shah. a piers of 1 zombi brass 
rosi is gllla le. The stator fris titi, ro - 
denser Is made from anther ran ,tgldly 
larger than the one used for the rotor. The 
ran is eut in half. and 11001 end, are re- 

nd; II should Ihen be tacked to a block 
of 

ca 

w 1 whirls serves as a base. The bear - 
i.s ngfor the rotor may be either wood or 

metal. The distance (rom the base to th 
center of he shaft should h t d be in le 
greater than the radius of the rotor. Afte 

Mers. ira about In 
the 

Inch 
stator 

b -'twee 
the two plates. A brush hearing on mil 

end of the shaft nerves as a connection t 
the rotor; a Ider a aire In the stator. - 
A. E. Gesteland. 
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SHORT WAVES and 
THIS STATION HAS ALL THE TRIMMINGS 

Photos above show the interesting antenna and station equipment of George 
Woznick at Loup City, Nebraska. 

Editor, SHORT WAVE CRAFT: 
Am enclosing a picture of my amateur 

station, W9JPN. I read your magazine and 
find it very interesting and helpful. 

My transmitter uses a type 47 crystal 
oscillator, 46 doubler, and a 46 straight 
amplifier. Three separate power supply 
units are used, one for each stage, and all 
use the type 83 mercury vapor tubes. All 
of the transmitting equipment is mounted 
on the right -hand side rack. The left - 
hand rack contains the receiver, monitor, 
receiver power supply, batteries, battery 
charger, and an audio frequency oscillator 
with a two -stage amplifier, which is keyed 
with the transmitter so as to keep a check 
on all sending. The antenna is a 7 mc. 

voltage -feed Hertz. All transmitting is 
done on the 40 meter band. 

Bob Woznick 
Loup City. Nebr. 

(A mighty fine station, Bob, and if it 
works as good as it looks, which it un- 
doubtedly does, you must derive a lot of 
pleasure contacting "fellow hams" both in 
this country and abroad. It really is amaz- 
ing when one stops to consider the im- 
mense amount of technique involved in the 
installation and operation of a good "ham" 
station, and all that we can say is that you 
fellows who have built and tuned up a good 
transmitter such as the one you have, de- 
serve all the credit in the world. More 
power to you. -Editor.) 

2 -TUBE "GLOBE TROTTER" ROLLS UP SOME "LOG" 
Editor, SHORT WAVE CRAFT: 

Last spring I wrote you regarding a 
"2 -Tube Globe Trotter" which I had con- 
structed. I had been unable to make it 
work properly because of the coils, which 
I had purchased ready -made. 

Finally, after much experimenting, I 
managed to get the right number of turns 
on the coils and since then have been hav- 
ing much pleasure from the set. I now 
have a total of eleven coils wound. The 
coils that I purchased although specified for 
the "Globe Trotter" had to be entirely re- 
wound, as only one of them would work the 
set, and that not on the band specified. 

The number of turns on the grid coil 
was all wrong, and I also had to greatly 
increase the number of turns for the tick- 
ler coil. 

I now have the set mounted in a cabinet 
made of cigar -box wood and have added 

another stage of A.F. Also my set is pe- 
culiar, in that it has two antenna binding 
posts; one wired direct to the "postage 
stamp" antenna condenser in the conven- 
tional manner, the other to a small 5- 
plate condenser and then to the "postage 
stamp." 

All coils below 80 meter phone, use the 
second binding post; I found the extra 
condenser was necessary to eliminate "dead - 
spots" and to make some coils work at all. 

As for results, I can't kick. 
And here, if you are interested, are my 

catches: 20 meters -GSF, Daventry, Eng- 
land; W8XK, Pittsburgh, Pa.; WNC, Deal, 
N. J.; KKZ, Bolinas, Calif. 25 meters - 
GBC, Rugby, England; GSD, Daventry, 
England; YVQ, Maracay, Venezuela; CGA, 
Drummondville, Canada. 31 meters -EAQ, 
Madrid, Spain; HBL. HBP, Geneva, Switz- 
erland, 2 waves; W3XAU, Philadelphia, 

l'a.; W1XAZ, Springtie:.; DJA, König- 
swusterhausen, German} -; 1V2XAF, Sche- 
nectady, N. Y.; GSB, Daventry, England; 
HJP, Bogota, Columbia; WNC, Hileah, 
Fla.; W3XR, testing with W1OXAA. 49 
meters -W3XL, Boundbrook, N. J.; W8XK, 
Pittsburgh, Pa.; VE9HX, Halifax; W2XE, 
Wayne, N. J.; VE9BJ, St. Johns, N. B., 
Canada; YV1BC, Caracas, Ven.; W3XAL, 
Boundbrook, N. J.; W9XF, Chicago, Ill.; 
VE9GW, Toronto, Ont., Canada; W9XAA, 
Chicago, Ill.; W8XAL, Cincinnati, Ohio; 
W3XAU, Philadelphia; GSA, Daventry; 
W1XAL, Boston; DJC, Zeesen, Germany, 
VE9DR, Drummondville, Que., Canada. 63 
mete -WOO, Deal, N. J. 74 meters - 
NAA, Time Signals, Arlington, Va. 

Most of the American stations are very 
consistent, while GSA, DJA, and EAQ and 
GSB are the most consistent "foreign" sta- 
tions, EAQ being heard every evening. In 
fact, I can usually get the American sta- 
tions without using any antenna or ground, 
and can often do the same with the above 
mentioned "foreign" stations. 

Besides these I have "logged," so far, 53 
police stations, including UYR, Montreal, 
and UYW, Winnipeg, and others as far as 
the Pacific Coast. Also dozens of airports 
and airplanes which are hard to identify, 
because they give no call letters. 

I have also heard considerably ship -to- 
shore conversations, and other unidentified 
stations. 

As for the Amateurs, I have had all 
American districts except the seventh, and 
many in Canada; this on 80 meters. I 
have also listened to many on 160 meters 
and a few on 20 meters. Literally hun- 
dreds of them, all told. I also have two 
coils which work the B. C. band from 1500 
to 1170 kc. and from 1200 kc. to 790 kc. 

Many of these stations I have had on 
the loud speaker, including Daventry and 
Germany, but I generally use the head 
phones. 

So I thank you, SHORT WAVE CRAFT -the 
"Globe Trotter" works. This is my first 
attempt at set building and for a while I 
was pretty discouraged, but now I am 
tickled! 

More power to you, and I'll be looking 
for the next issue of SHORT WAVE CRAFT 
at the newsstand. 

ARTHUR M. CROUSE, 
12 Grant St., 

Warren, Pa. 
(This is a very fine "log," Arthur, and it 

is really remarkable in view of the fart 
that only two ordinary old style tubes were 
used. We have had many excellent reports 
on the "Globe Trotter "; one of the good 
points about this receiver is that it costs 
but very little to build and operate. -Edi- 
tor.) 

LIKES WALLACE SET WE DE- 
SCRIBED 

Editor, SHORT WAVE CRAFT: 
I sure have good news for you, I have 

completed the Powertone Wallace S -W Re- 
ceiver which you described in your Septem- 
ber issue. Inside of one -half hour I had 
twenty different stations from New York 
to Iowa! What do you think of that for 
tuning them in ? My receiver sure is a 
wow! 

Be sure to include more news on how to 
assemble short -wave receivers in your next 
issue. 

STEPHEN J. STERBANUS, 
P. O. B. 292. 
Elkins, W. Va. 

(Glad to hear you had such good results 
so quickly with the 1Vallace receiver de- 
scribed in our September issue. We hope 
you find plenty of material in this issue 
describing how to assemble short -wave re- 
ceivers, per your last paragraph. Editor.) 
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WHAT'S NEW The short -wave apparatus here shown has been 
carefully selected for description by the editors 

after a rigid investigation of its merits. 

In Short Wave Apparatus 

Photo above shows latest RCA -Victor short -wave and 
broadcast band receiver, utilizing 6 tubes. 

ONE of the very newest and high- 
ly interesting short -wave and broad- 

cast receivers is the new 6 -tube, two - 
band, RCA Victor model here illus- 
trated. This receiver is available in 
different style cabinets and by operat- 
ing a switch it reproduces through its 
loud speaker either stations on the 
regular broadcast band, between 200 
and 550 meters, or else a fine selec- 
tion of foreign short -wave stations in 
the popular bands extending from 19 to 

RCA Victor Has New 
6 -Tube All -Wave Set 

55.5 meters. Between the 
limits of the short -wave 
band available in this 
receiver at the throw of 
a switch are included 
four of the internation- 
ally assigned short -wave 
broadcast bands, lo- 
cated at 49, 31, 25, and 
19 meters, respectively. 
Thus, in addition to pro- 
viding fine entertain- 
ment from the American 
broadcasting stations in 
the usual band, this re- 
ceiver permits direct re- 
ception of interesting 
programs from the prin- 
cipal short -wave broad- 
cast transmitters located 
in all parts of the world. 
The short -wave facilities 
afforded by this instru- 
ment represent the very 
newest engineering de- 
velopments. The short- 
wave feature is built in 
as an integral part of 

the radio chassis, not simply an adapter 
connected to an old -style broadcast re- 
ceiver. Both tuning ranges are quickly 
interchangeable by means of a push - 
pull switch on the front of the cabinet. 
Other features to be found on this re- 
ceiver are the vernier dual -ratio selec- 
tor drive, permitting either rapid or 
fine adjustments independently, and 
secondly -there is the clock -type full - 
vision illuminated dial, which is cali- 
brated directly in terms of frequency 

for both short and broadcast band 
ranges. 

As the diagram shows, each of the 
two wave bands made available in this 
set have independent tuned couplers 
or inductances and when the two -way 
switch S -1, 2, 3, 4, 5, and 6 knob is 
turned, either the short wave or broad- 
cast coils are connected into circuit. It 
will be noted that the new 2A7 tube is 
used for the oscillator and first detec- 
tor, while the very latest circuit im- 
provements incorporating automatic 
volume control with the second detec- 
tor are provided, by utilizing a 2B7 
tube. The loud speaker is energized 
by one of the newest power audio fre- 
quency tubes, the 2A5. The manu- 
facturers recommend the use of an 
outdoor antenna from 25 to 75 feet 
long, including lead in and ground 
wire, and where this is not possible 
an inside antenna may be used. These 
sets are designed for operation on 110 
volts, 60 cycle A.C. and sets for 220 
volt A.C. circuits are available. This 
receiver has its power switch and tone 
control combined in one knob. 

A brand new form of tuning time - 
chart has been developed for use with 
this receiver in which the program 
"time on the air" is plotted graphical- 
ly; also Eastern Standard Time, as weil 
as G.M.T. are given at the top of the 
chart to facilitate tuning in European 
stations. This set ' will win many 
friends, as a flip of the switch immedi- 
ately takes one from the American 
Broadcast Band to the European and 
South American circuit. (No. 136) 
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Diagram for the new RCA- Victor 2 -band model, "short- wave" and "broadcast" 6 -tube receiver. 
I Name. and m1.1re..e+ of manufacturer. furnished upon romipl of .I a m oe envelope: men/ Ion 'Co. of art irlo.l 
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4Tube SUPERTONE Has BandieSpread 
THE receiver shown in the photo is 
principally the same as the set de- 

scribed on page 216 of the August, 
1933, SHORT WAVE CRAFT. However, 
a very worthwhile improvement has 
been made in the matter of band - 
spreading. This is accomplished in 
about the simplest form the writer has 
ever seen. As can be seen from the 
siring diagram, the receiver has two 
rain tuning controls, one controls the 
tuning of the R.F. stage and the other 
the detector. As most of us know, the 
R.F. stage on a tuned R. F. short -wave 
receiver is usually rather broad in com- 
parison with the detector tuned circuit 
and the most critical adjustment, of 
course, is the detector tuning condenser. 
It can be readily appreciated that if a 
small condenser around 20 mmf. were 
shunted across a 140 mmf. tuning con- 

denser, the small condenser could be 
tuned over a considerable range with- 
out getting entirely out of resonance 
with the R.F. stage grid circuit and in 
this manner provide a very efficient 
and economical means of obtaining 
band spread. The method of tuning 
this receiver would be to tune the 
two 140 mmf. condensers together 
to a definite short -wave broadcast 
band, and then do all other tuning 
with the added 20 mmf. condenser. In 
the case of the famous 30 meter for- 
eign broadcast band, it may be neces- 
sary to slightly retune the R.F. stage, 
but this is not a disadvantage or a very 
critical operation, 
for, as we men- 
tioned before, this 
stage is rather 
broad. The rest of 

Here's the new Supertone 4 -tube Band- Spread short -wave re- 
ceiver. 

the set is the same as previously de- 
scribed in SHORT WAVE CRAFT and it 
uses a 56 resistance- coupled audio am- 
plifier, which in turn is resistance -cou- 
pled to a 2A5 audio amplifier. This set 
gives remarkable volume on even the 
weakest foreign station and with the 
added advantage of the band -spread or 
vernier adjustment, should enable a 
much finer tuning adjustment on those 
weak stations, which on most sets are 
rather difficult to tune in. For the parts 
list of this receiver refer to page 254 of 
the August, 1933, issue of SHORT WAVE 
CRAFT and add to this list the 20 mmf. 
band -spread condenser. 
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How the Supertone Rand- Spread 4 -tuber lines up the stages 

350 Ft. Lead4n "Cable" Works Fine! 
THE new Lynch short -wave anten- 
na system, including a new transpo- 

sition (sheathed) cable, including 350 
feet of the latter, was very successfully 
used to enable the operators to trans- 
mit and receive signals over long dis- 
tances, even though the apparatus was 
set up in the basement of Madison 
Square Garden in New York City. Due 
to the great amount of steel work in 
such buildings and the difficulty of 
erecting anything like a decent anten- 
na this is the first time that satisfac- 
tory operation, especially of short -wave 
sets, has been permitted. 

David Talley in a recent letter to 
Arthur H. Lynch, stated that it was 
necessary to erect a short -wave an- 
tenna at Madison Square Garden on the 
roof, nine floors above the basement. 
The sketch herewith shows how two 
cages, constructed with the Lynch spe- 
cial cage spreader (isolantite) insula- 
tors, were supported and a transposi- 
tion lead -in brought down to the roof 
level, where the two transposition wires 
were joined to the two terminals of a 
350 foot length of the new Lynch trans- 
position lead -in cable, which was car- 
ried down the elevator shaft to the 
amateur radio station set up in the A. 
R. R. L. booth on the Exposition Floor 
in the basement of the Garden. 

As Mr. Talley points out, it did not 
seem possible that they would be able 
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to receive many worthwhile signals on 
account of the many electrical appa- 
ratus in operation in the building, but 
everyone was agreeably surprised when 
they found that they were able to carry 
on "two -way" phone, as well as CW 
(code) communications with amateur 
stations from Maine to Florida, and as 
far west as Chicago, without the slight- 
est interference from "man- made" 
static. 

This diagram shows hum approximately 
350 feet of the new Lynch two -wire 
"transposition" lead -in cable was used to 
permit successful short -wave transmission 
and reception to be carried on at the re- 

cent New York RADIO SHOW. 

One of the main technical features 
to be pointed out in this connection is 
that heretofore it has been deemed im- 
practical to try to conduct the lead -in 
currents through a sheathed cable for 
any great length of run, but with the 
new transposition arrangement of the 
two highly insulated wires in the new 
Lynch shielded lead -in cable, the two 
wires are twisted so that they trans- 
pose every nine inches. Mr. Talley, in 
his report, stated among other things 
that not only was transmission and re- 
ception equally good on the 80 meter 
amateur band, but it was equally so on 
the 40, 20, and even the 5 meter band! 
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The DeWald midget broadcast and short- 
wave receiver tuning from 550 down to 

60 meters. (No. 134) 

ONE of the best sounding midget 
radio receivers we have heard in 

some time is the model 801 DeWald, 
which covers the broadcast and short- 
wave band down to 60 meters. An- 
other model tunes clear down to 15 
meters and includes the broadcast 
band from 200 to 550 meters. This 
receiver is encased in a handsome wal- 
nut cabinet; the chassis is an 8 -tube 
superheterodyne. 

Among other features found in this 
very smooth working receiver we find 
100 per cent automatic volume con- 
trol, full -range tone, control, visual 
neon tube tuning, electron coupled 
circuit, a pre- selector antenna circuit, 
high sensitivity and diode detection. 

The model 801 uses a well selected 
set of high gain tubes and by careful 

NEW MIDGET RECEIVER 
Has 60 to 550 Meter Range 
design of the various coupling circuits 
used to link the stages, a very high 
amplification is obtained, together with 
a very well balanced circuit, so that 
a surprisingly fine quality of reproduc- 
tion is obtained. A dynamic speaker 
of the latest type and of the proper 
impedance to work with the particular 
tube used in this set provides an extra 
fine quality of sound reproduction. 
Liberal sized condensers and chokes 

are used so that a minimum of noise 
results. Moreover the set occupies 
only a small space and will find favor 
for many requirements, including 
small apartments, cabins, study dens, 
etc. The size of the cabinet housing 
the model 801, and also its close rela- 
tive, the model 811 -which tunes down 
to 15 meters, is 16%" high by 14%" 
wide, by 8 %" deep. 

(Continued on page 566) 

Wiring diagram of model 801 "BC" and "SW" receiver -an 8 -tube superhet. 

The LAFAYETTE SoW 
THE Lafayette Short -Wave "Cham- 
pion" is an all- pentode receiver us- 

ing four of the newer type 2 -volt 
tubes in an extremely sensitive tuned 
r.f. circuit. Naturally, a regenera- 
tive detector is used. 

The r.f. tube is a 2 -volt 34 type 
pentode possessing the same desirable 
variable mu features as the a. c. tubes 
of the 58 type. The detector tube is 
also a 34 tube. Regeneration is con- 
trolled by varying the screen -grid volt- 
age. This method gives a very smooth 
even control. Resistance coupling is 

wholesale Radio Service Company 

The new Lafayette short -wave "Champion" 
receiver; it is of the two volt battery type. 

"Champion" 
By HUBERT SHORTT 
and FRANK LESTER k 

employed between the detector and the 
first audio stage and also between the 
first audio and the output stage. A 
32 type pentode serves as the first 
audio tube, while the output tube is a 
33 pentode. This has a power output 
of 700 milliwatts. 

The two -gang variable condenser 
Cl, C2 tunes simultaneously the sec- 
ondary of the antenna coupler L1 and 
the secondary of the r.f. coil L2. An 
additional midget variable condenser 

C16, shunted across the primary of 
Ll, provides for extra fine adjust- 
ments. 

In accord with modern practice, the 
Champion is wired for use with "doub- 
let" noise eliminating antennas such as 
the Lynch. Using an ordinary an- 
tenna system, the antenna is connected 
to binding post 3 and ground may be 
connected to post 2 or 1. If the 
doublet system is used, the two lead -in 
wires are connected to posts 2 and 3, 
thus making use of the isolated pri- 
mary provided for this purpose. 

It will be noted that the circuit is 
(Continued on page 557) 
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(Names and addresses of manufacturers furnished upon receipt el stamped envelope; mention No. of article.) 
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New ALLWAVE Atwater Kent 

THE all wave re- 
ceiver is becom- 

ing almost a house- 
hold word today and 
the average pur- 
chaser of a radio set is now beginning 
to look for the short -wave feature. 
One of the best engineered, as well as 
handsome appearing all wave receivers 
that has so far made its appearance 
on the American market, is the new 
model 711 Atwater Kent, shown in the 
illustration and accompanying dia- 
gram. This receiver provides family 
entertainment from any one of the 
leading European or other DX short- 
wave stations, as well as all of the 
American broadcast stations on the 
200 to 550 meter band. After all, the 
average purchaser of an all -wave re- 
ceiver of this general type will ask 
himself the question, sooner or later, 
as to which receiver he should even- 
tually buy -and why. 

With regard to the A -K all wave re- 
ceiver here illustrated, it may be said 
that a tremendous amount of careful 
technical research has been carried on 
in developing this receiver through 
many different forms, before the engi- 
neers were satisfied to release this re- 
ceiver to the public. A lot of proba- 
tionary work was carried on in con- 
nection with a short -wave converter of 
the same make with which many thou- 
sands of people became familiar, and 
the converter in question was one of 
the best that the editors ever tried out. 
With the experience gained with the 
short -wave converter, plus a lot of 
hard laboratory work and thousands of 
tests, the model 711 finally saw the 

Mounted in a very handsome cabinet, this 11 -tube combination 
"broadcast" and "short- wave" superheterodyne receiver makes its bow 
to the short -wave minded American public. The Model 711 All -Wave 
receiver possesses automatic volume control, 4 -point tone control, silent 
and shadow tuning, and with its auditorium type loud speaker it 
easily reproduces the trans -Atlantic short -wave stations with great 

volume. 

Note the handsome appearance of this 
newest Atwater Kent "Broadcast" and 
"Short- Wave" Superheterodyne Receiver. 
It has It tubes and a large auditorium 
type loud speaker. It provides all -wave 

tuning from 540 to 23,000 kc. 

light of day, so far 
as the public is con- 
cerned. 

As the diagram 
herewith show s, 

each wave -band covered has its own 
set of compensated tuning inductances 
or coils, and the coil unit for any given 
band is tuned by means of the master 
condensers, A2, A3, thanks to the 
gang- switch ABC and D controlled by 
a single knob, which connects into cir- 
cuit any coil unit for a given band at 
the turn of a knob. 

High sensitivity and improved selec- 
tivity are afforded by the 58 R.F. 
stage, connected ahead of the 58 first 
detector. A separate 58 oscillator is 
employed and after the first detec- 
tor we find two "high gain" I. F. 
stages. The signal is now fed into the 
second detector -first A.F. 55 tube. 
Then, the signal passes on through a 
push -pull second A.F. stage employing 
two 56's and the output of this stage 
is transformer- coupled into the third 
A.F. stage, in which a pair of 2A3's 
are used in a push -pull arrangement. 
The powerfully amplified signal, 
whether short -wave or broadcast, 
passes from the plate circuits of the 
third A.F. stage through a carefully 
designed output transformer into the 
thoroughly adequate auditorium -type 
loud- speaker. 

The power supply of the model 711 
All -Wave receiver is very ably taken 
care of by the utilization of the new- 
est rectifier tube, the type 5Z3. Plen- 
tifully large condensers are used in 
the power -supply filter so as to insure 
the minimum of noise or hum. 
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The Model 711 A -K All -Wave Receiver is shown diagrammatically above. The various coils to cover the different wave -bands 
are switched into circuit as required by simply turning a knob. 
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New Norden Superhet 
Tunes 15 to 550 Meters 
A new multi -wave, 9 -tube, superheterodyne having a wave 
length range of 15 to 550 meters, built on a very compact 
chassis; it has built -in power supply. Band -spread is provided 
to increase ease in tuning in DX stations. Specially wound 
plug -in coils insure highest efficiency. Has tuning meters and 

A.V.C.; also CW beat oscillator for code reception. 

Interesting control panel of the new Nor - 
den all -wave superhet; note the tuning 

meters. 

THERE have been a great many re- 
markable advances and improve- 

ments in the design of short -wave 
equipment but the new Norden Navy 
Model 34 incorporates some of the 
highest developments yet attained in 
radio engineering. The design makes 
it possible for nine tubes to accomplish 
the results of fifteen with even greater 
efficiency than was possible with previ- 
ous designs. Definitely the day of the 
cumbersome receiver of many tubes is 
past. All good engineering tends to- 

ward simplification which is the pri- 
mary essential in proper design and 
this is exemplified in the new receiver 
here illustrated. 

Primarily a receiver must have the 
necessary sensitivity and selectivity to 
receive the desired station and to do 
so with the exclusion of all other inter- 
fering signals. It is well known that 
the superheterodyne method of recep- 
tion has long been the standard used 
by the U. S. Army and Navy and com- 
mercial communication companies, 
where the requirements are reception 
over extremely long distances without 
interference from nearby stations. 
The engineers who designed this re- 
ceiver first introduced the superheter- 
odyne for popular use in 1924 and 
have since continuously advocated this 
principle of design; consequently the 
new receiver represents the composite 
experiences of a decade of research 
and engineering development in this 
type of receiver. 

High Sensitivity and Selectivity 
The new receiver has a sensitivity 

of less than micro -volt per meter 

541 

Alexander Norden, Jr., who sponsors the 
new 9 -tube de Luxe multi -wave superhet- 

erodyne, here described. 

throughout the entire frequency range, 
which permits the reception of the 
very weakest signals. The sensitivity 
of any receiver is limited by the pro- 
portion of background noise in rela- 
tion to signal strength. Great care 
has been exercised in the design of this 
set to insure the highest possible ra- 
tio of signal -to- noise, so that satisfac- 
tory reception is possible even under 
adverse conditions. Actually this ratio 
is about 4:1 which is higher than any 
other receiver now available, the de- 
signers of this set state, and signals 
that are inaudible to other receivers 
are easily picked up with the Navy 
Model 34 with satisfactory quality and 
volume. 

The question of selectivity has al- 
ways been one of the serious problems 
in the design of receiving sets. If a 
receiver has been designed for this 
purpose exclusively, the quality or re- 
production suffers proportionately. It 
is absolutely necessary that many other 
factors be taken into consideration 

(Continued on page 548) 
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Wiring diagram of the new Navy model 34 multi -wave superhet receiver. This set represents one of the highest class receivers thus 

far offered to short -wave "fans" and "hams." 

www.americanradiohistory.com

www.americanradiohistory.com


X42 SHORT WAVE CRAFT for JANUARY, 1934 

The 
Masterpiece II 
Official All Wave 

Receiver 
Of the Byrd Antarctic 

Expedition 
By MeMURDO SILVER 

IN AUGUST of this year the MAS- 
TERPIECE fifteen tube all wave 

receiver had been in service for nine 
months, and the excellence of the re- 
ports on its performance received from 
sets in all parts of the world indicated 
no need for improvement. But at this 
time came the request of Admiral Byrd 
for a number of these sets for use un- 
der the rigorous conditions of his sec- 
ond Antarctic Expedition. Certain 
suggestions were made by a famous 
eastern university acting as his radio 
advisor, as to details which it was felt 
would insure somewhat more satisfac- 
tory results under the unusually severe 
usage of the Expedition's two year stay 
in the Antarctic. 

At the same time came the request 
from another great eastern university 
engaged in short -wave transmission 
phenomena research for exactly the 
same features requested for Admiral 
Byrd. 

So the MASTERPIECE II was born 
-the original MASTERPIECE with 
the added features desired by these two 

The Masterpiece II, designed by McMurdo Silver, which covers 
all waves from 13 to 570 meters; It has "band- spread" tuning. 

Here's McMurdo Silver's 
latest -the Masterpiece II, 
"All- Wave" Receiver. It has 
a wavelength range of 13 to 
570 meters and possesses 
tremendous amplification, 
thanks to the 12 high -gain 
tubes employed. A special 
switch changes the coil con- 
nections for the various wavc 

bands. 

great engineering schools and at the 
same time taking maximum advantage 
of certain simplifications made possible 
by new tubes introduced in recent 
months. 

Better Performance Through 
Simplification 

One year after the introduction of 

the MASTERPIECE it has, therefore, 
been felt that by analyzing a cross - 
section of comments and suggestions 
certain mechanical changes could bene- 
ficially be made. Certain simpler elec- 
trical means of attaining the same ends 
having been developed during 1933, 
these might also advantageously be 
incorporated at this same time. 

As stated above, these changes are 
not essential design changes, for they 
alter the results obtained hardly at all. 
They are simplifications of an electrical 
and mechanical nature, calculated to 
render the results previously obtained 
easier to obtain, both for- the novice 
:Lad the experienced engineer alike. 

To those familiar with the MASTER- 
PIECE two changes are outstanding 
upon looking at the set. The first is 
the polished chromium shielding cabi- 
net over the entire chassis. This con- 
tributes additional shielding over and 
above that had by the individual cir- 
cuit elements, helping to eliminate ex- 
traneous noise, and also keeping dust 

(Continued on page .560) 
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Here we have the schematic circuit diagram for the new McMurdo Silver "Masterpiece II" All -Wave Superheterodyne Receiver. 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for JANUARY, 1934 543 

SHORT WAVE STATIONS 
OF THE WORLD 

%IA TIO TWO 

The lists that appear here- 
with comprise Section Two of 
the SHORT WAVE CRAFT index 
of the world's short wave sta- 
tions, which has proved very 
popular with S.W. fans every- 
where. As compared with 
Section Two published in the 
November, 1933, number, it 
represents many additions 
and corrections. 

Section One of this list, which ap- 

peared in the December, 1933, 
number, contained a "grand" list 
of short wave relay broadcasting, 
experimental and commercial 
radiophone stations. It will ap- 
pear in the February, 1934, num- 
ber, with further additions and 
last minute corrections. 

Please write to us about 
any new stations, changes in 
schedules or other important 
data that you learn through 
announcements over the air 
or correspondence with the 
stations themselves. A post 
card will be sufficient. We 
will safely return to you any 
verifications that you send in 
to us. Communications of 
this kind are a big help. 

AIRPORT RADIO STATIONS 
The airport stations do not follow any fixed schedules, and are likely to be heard any time of the day or night. The 
airplane transmitters are usually heard on the same wavelengths. The little "boxes" are for your dial settings. 

60.39 m.-4970 kc. 52.7 m.-5690 kc. 
52.45 m. -5720 kc. 

Alameda, Calif. KGSB 
Albuquerque, N. M. KSX 
Burbank, Calif. KSI 
Butte, Mont. KGTY 
Camden, N. J. WAEE 
Columbus, Ohio WHG 
Cresson, Pa. WAEG 
Harrisburg, Pa. WAED 
Indianapolis, Ind. WHM 
Kansas City, Mo. KST 

gman, Ariz. KGTL Kingman, 
Las Vegas, Nev. KGTN 
Newark, N. J. WAEF 
Pittsburgh, 

Idaho 
Pa. 

Pocatello, Idaho KGTX 
Robertson, Mo. KGTR 
Springfield, Mo. KGTQ 
Tulsa, Okla. KSY 
Wichita, Kans. KGTD 
Winslow, Ariz. KGTA 

Birmingham, Ala. WSDE 
Boston, Mass. WSDD 
Mobile, Ala. WAEK 
Newark, N. J. WSDC 
Tuseon, Ariz. KGUO 

Duluth, Minn. WSDL 
Fargo, N. D. KNWB 
Madison, Wis. WSDR 
Milwaukee, Wis. WAEH 
Pembia, N. D. KNWC 
St. Paul, Minn. KNWA 

Group One I 
I 

94.86.,,.- 3160kc. 53.83 m.-5570 kc. 
94.56 m. -3170 kc. 53.74 m -5580 kc. 
93.29 m.-3215 kc. 53.64 m.-5590 kc. 

52.98 m.-5660 kc. 

Bakersfield, Calif. KQK 
Bellefonte, Pa. WNAM 
Boise, Idaho KRA 
Brooksville, Pa. WNAL 
Burbank, Calif. KEU 
Cheyenne, Wyo. KOE 
Chicago, Ill. WUCG 
Cleveland, Ohio WNAK Cleve 
Dallas, Tex. KNAT 
Des Moines, Iowa K Q M 
Elko, Nevada KKO 
Fort Worth, Tex. KGUC 
Fresno, Calif. KGT 
Iowa City, Iowa KQQ 
Kansas City, Mo. KNAS 
Lincoln, Neb. KRF 
Medford, Ore. KGE 
Moline, Ill. WNAU 
Newark, N. J. WNAO 
North Platte, Nebr. KMR 
Oakland, Calif. KFO 
Okla. City, Okla. KNAV 
Omaha, Nebr. KMP 
Orlando Twsp., Ill. WNAT 
Pasco, Wash. KRD 
Ponca City, Okla. KGUZ 
Portland, Ore. KVO 
Redding, Calif. KUT 
Rock Springs, W)vl. KQC 
Sacramento, Ca:if. KFM 
Salt Lake City,Utah KQD 
San Diego, Calif. KGQZ 
Seattle, Wash. KZJ 
Spokane, Wash. KGTZ 
Tulsa, Okla. KNAU 
Wichita, Kans. KGTE 

Group Five I 
Group even P 

129.63m- 2315kc. 86.08m.- 3490kc. 
127.33 m. -2355 kc. 63.29 m. -4740 kc. 
93.09 m.-3220 kc. 61.O0m. -4920kc. 
92.8 m. -3230 kc. 53.55 m. -5600 kc. 
92.52 m.-3240 kc. 53.45 m. -5610 kc. 
92.09 m. -3260 kc. 53.26 m. -5630 kc. 
87.02 m. -3450 kc. 45.87 m. -6540 kc. 
86.77 m. -3460 kc. 45.8 m. -SOIS kc. 
86.52 m: 3470 kc. 37.43 m. 8015 kc. 

Atlanta, Ga. WQPD 
Big Spring, Tex. KGUG 
Brownsville, Tex. KGUE 
Burbank, Calif. KGUR 
Cincinnati, Ohio WSID 
Dallas, Tex. KGUF 
Douglas, Ariz. KGUN g 
El Paso, Tex. KGUA 
Frijole, Tex. KGUM 
Indio, Calif. KGUQ 
Jackson, Miss. KSDB 
Little Rock, Ark. KQUU 
Memphis, Tenn. WSDK 
Nashville, Tenn. WSDT 
New Orleans, La. WQDQ 
Omaha, Nebr. KGTS 
Phoenix, Ariz. KGUP 
Robertson, Mo. KGUT 
San Antonio Tex. KGUD 
Shreveport, La. KGUK 
Springfield, Ill. WAEJ 
Waco, Tex. KGUH 

111.19 2680kc. 51.5 m. -5820 ke. 
102.1 2935 kc. 
Detroit, Mich. WAEI 

Group Eight P 9 
129.63 m. -2310 kc. 45.87 m.-6540 kc. 
147.33 m. -2355 kc. 45.8 m. -6SSO kc. 
86.52 m. -3470 kc. 45.73 m. -6560 ke. 
63.29 m.-4740 kc. 37.45 m. -8010 kc. 
Blythe, Calif. KGUS 
Houston. Tex. KGUB 

Group Nine 
126.1 m.- 2380kc. 63.22 m.-4740 kc. 
101.83 m. -2950 kc. 53.07 m. -5650 kc. 
100.46 m.-2990 kc. 45.52 m.-6590 kc. 
72.11 m.-4160 ke. 45.45 m.- 6600kc. 

Baltimore, Md. WEEB 
Charleston, S. Car. WEEC 
Greensboro, N. Car. WEEG 
Jacksonville, Fla. WEEJ 
Linden, N. J. WEEN 
McRae, Ga. WEEH 
Miami, Fla. WEEM 
Orlando, Fla. WEED 
Richmond, Va. WEER 
Spartanburg, S. Car. WEEF 

Group Grou Three 
103.23 m.-2905 kc. 60.15 m.-4990 kc. 
97.63 m. -3075 kc. S4.45 m. -5510 kc. 
97.15 m.-3090 kc. 53.83 m.-5570 kc. 
94.86m- 3160kc. 53.74m.- 5580kc. 
94.56m.- 3170kc. 53.64m.- 5590kc. 
94.26 m. -3180 kc. 52.98 m. -5660 kc. 
93.29m- 3215kc. 52.88m.- 5670kc. 
60.39 m.-4970 kc. 52.7 m.-5690 kc 

Denver, Colo. KGSP 
Las Vegas, Nev. KGTJ 
Pueblo, Colo. KGSR 
Salt Lake City,Utah KGTH 

Group Ten Group Four I I 

113.29 m. -2650 kc. 45.59 m. -6580 kc. 
104.53 m. -2870 kc. 37.43 m. -8010 kc. 
97.32 m. -3080 kc. 36.5 m. -8220 ke. 
55.5 m. -5400 kc. 24.33 m.- 12,330 kc 
53.64 m. -5700 kc. 18.47 m.- 16,240 kc 
45.66 m. 6570 Ice. 18.24 m.- 16,450 kc 
Brownsville, Tex. KGJW 
Miami, Fla. WKDL 
San Juan, P. R. W M DV 

93.09 m. -3220 kc. 86.52 m. -3470 kc. 
92.8 m. -3230 kc. 86.08 m: 3490 kc. 
92,52 m. -3240 kc. 61.00 m. -4920 kc. 
92.09 m. -3250 kc. 53.55 m. -5600 kc. 
87.02 m. -3450 kc. 53.45 m. -5610 kc. 
86.77 m. -3460 kc. 53.26 m. -5630 k <. 

Abilene, Tex. KGUL 
Beaumont, Tex. KGTV 

Group Six I 

112.44 m. -2670 kc. 98.83 m. -3040 kc. 
112.27 m.-2675 Ice. 55.79 m. -5380 kc. 
105.11 m -2850 Inc. 

Chicago, Ill. WSDS 

Group Two I 

103.23 m. -2905 kc. 60.15 m. -4990 kc. 
97.63 m. -3070 kc. 54.45 m. -5510 kc. 
97.15 m. -3090 kc. 52.88 m. -5680 kc. 
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AIRPORT RADIO STATIONS -Alphabetically by Call Letters 
The number in parenthesis following the location indicates the frequency group in which the station operates. 

KGTY Butte, Mont. (2) 
KEU Burbank, Calif. (1) 
KFM Sacramento,Calif.(1) 
KFO Oakland, Calif. (1) 
KGE Medford, Ore. (1) 
KGGUC Ft. Worth, Tex. (1) 
KGJW Brownsville,Tex.(10) 
KGQZ San Diego, Calif. 
KGSB Alameda, Calif, (2) 
KGSP Denver, Colo. (3) 
KGSR Pueblo, Colo. (3) 
KGT Fresno, Calif, (1) 
KGTA Winslow, Ariz. (2) 
KGTD Wichita, Kans. (2) 
KGTE Wichita, Kans. (1) 
KGTH Salt Lake City, U.(3) 
KGTJ Las Vegas, Nev. (3) 
KGTL Kingman, Ariz. (2) 
KGTN Las Vegas, Nev. (2) 
KGTQ Springfield, Mo. (2) 
KGTR Robertson, Mo. (2) 
KGTS Omaha, Neb. (5) 
KGTV Beaumont, Tex. (4) 
KGTX Pocatella, Idaho (2) 

KGTZ 
KGUA 
KGUB 
KGUD 
KGUE 
KGUF 
KGUG 
KGUH 
KGUK 
KGUL 
KGUM 
KGUN 
KGUO 
KGUP 
KGUQ 
KGUR 
KGUS 
KGUT 
KGUZ 
KKO 
KMP 
KMR 
KNAS 
KNAT 

Spokane, Wash. (1) 
El Paso, Tex. (5) 
Houston, Tex. (8) 
San Antonio, Tex.(5) 
Brownsville, Tex.(5) 
Dallas, Tex. (5) 
Big Spring, Tex. (5) 
Waco, Tex. (5) 
Shreveport, La. (5) 
Abilene, Tex. (4) 
Frijole, Tex. (5) 
Douglas, Ariz. (5) 
Tuscon, Ariz. (4) 
Phoenix. Ariz. (5) 
Indio, Calif. (5) 
Burbank, Calif. (5) 
Blythe, Calif. (8) 
Robertson, Mo. (5) 
Ponca City, Okla.(1) 
Elko, Neva. (1) 
Omaha, Neb. (1) 
No. Platte, Nebr. (1) 
Kansas City, Mo.(1) 
Dallas, Tex. (1) 

KNAU 
KNAV 
KNWA 
KNWB 
KNWC 
KOE 
WAEC 
WAED 
WAEE 
WAEF 
WAEG 
WAEH 
WAEI 
WAEJ 
WAEK 
WEEB 
WEEC 
WEEF 
WEEG 
WEEH 
WEEJ 
WEEM 
WEEN 
WEED 

Tulsa, Okla. (1) 
Okla. City, Okla. (1) 
St. Paul. Minn. (6) 
Fargo, N. D. (6) 
Pembina, N. D. (6) 
Cheyenne, Wyo. (1) 
Pittsburgh, Pa. (2) 
Harrisburg, Pa. (2) 
Camden, N. J. (2) 
Newark, N. J. (2) 
Cresson, Pa. (2) 
Milwaukee, Wis. (6) 
Detroit, Mich. (7) 
Springfield, Ill. (5) 
Mobile, Ala. (4) 
Baltimore, Md. (9) 
Charleston, S. C. (9) 
Spartanburg, S.C.(9) 
Greensboro, N.C.(9) 
McRae, Ga. (9) 
Jacksonville, Fla. (9) 
Miami, Fla. (9) 
Linden, N. J. (9) 
Orlando, Fla. (9) 

WEER 
WHG 
WHM 
WKDL 
WMDV 
WNAO 
WNAK 
WNAL 
WNAM 
WNAT 

WNAU 
WQDQ 
WQPD 
WSDC 
WSDD 
WSDE 
WSDK 
WSDL 
WSDS 
WSDT 
WSID 
WUCG 

Richmond, Va. (9) 
Columbus, Ohio (2) 
Indianapolis, Ind.(2) 
Miami, Fla. (10) 
San Juan, P. R. (10) 
Newark, N. J. (1) 
Cleveland, Ohio (1) 
Brookville, Pa. (1) 
Bellefont, Pa. (1) 
Orlando Twashp., 

Ill. (1) 
Moline, Ill. (1) 
New Orleans, La. (5) 
Atlanta, Ga. (5) 
Newark, N. J. (4) 
Boston, Mass. (4) 
Birmingham, :1la.(4) 
Memphis. Tenn. (5) 
Duluth, Minn. (6) 
Chicago, Ill. (6) 
Nashville, Tenn. (5) 
Cincinnati, Ohio (5) 
Chicago, Ill. (1) 

TELEVISION STATIONS 
Television transmission at t he present time is highly experimental in nature, and for t his reason it is 

difficult to give operating hours. scanning speeds, lines per second, etc., with any degree of accuracy. 

According to frequency 
and wavelength 

1600 -1700 kc. 176.5 -187.5 m. 

H 
W2XR -Radio Pictures, 

Inc, 
Long Island City, N. Y. 

1000 watts. 60 lines 

Dial: 

W8XAN - Sparks -With- 
ington Co. 
100 watts 

Jackson, Mich. 

2000-2100 kc. 142.9-150 m. 

Dial: 

W9XAO- Western Televi- 
sion Corp. 

Chicago, Ill. 
500 watts. 45 lines 

W6XAH- Pioneer Mercan- 
tile Co. 

Bakersfield, Cal. 
1000 watts. 60 lines 

W9XK -Iowa State Uni- 
versity 

Iowa City, Iowa 
100 watts. 60 lines 

2100-2200 kc. 136.4-142.9 m. 

Dial: 

W3XAK- National Broad- 
casting Co. 

5000 watts. Portable 

W2XBS- National Broad- 
casting Co. 

New York, N. Y. 
501)0 watts 

W6XS -Don Lee Broad- 
casting Corp. 

Los Angeles, Calif. 
1000 watts 

W9XAP-Nat ional Broad- 
casting Co. 

Chicago. Ill. 
2,500 watts 

W9XAK- Kansas State 
College, 

M a nhat t an, Kans. 
125 watts 

2200-2300 kc. 130.4-1364 m. 

Dial: 

W9XAL -First National 
Television Corp. 

Kansas City, Mo. 
500 watts 

2750-2850 L. 105.3-109.1 m. 

Dial: 

W9XG- Purdue University 
W. Lafayette, Ind. 

1500 watts. 60 lines 

W2XAB- Atlantic Broad- 
casting Corp. 

New York. N. V. 
500 watts 

(not in use) 

43,000-46,000 kc. 
48,500-50,300 kc. 
60,000-80,000 L. 

6.52-6.98 m. 
6.00-6.20 m. 
3.75-5.00 m. 

Dial: 

W9XD -The Journal Co. 
Milwaukee, Wis. 

500 watts 

W9XE -U. S. Radio & 
Tele. Corp. 

Marion, Ind. 
1000 watts 

W3XAD -RCA- Victor Co., 
Camden, N. J. 

2000 watts 

W2XBT- National Broad- 
casting Co. 

Portable 
750 watts 

W2XR -Radio Pictures, 
Inc. 

Long Island City, N. Y. 
1000 watts 

W2XF- National Broad- 
casting Co. 

New York, N. Y 
5000 watts 

W6XAO -Don Lee Broad- 
casting System 

Los Angeles, Calif. 
150 watts 

W3XE- Philadelphia Stor- 
age Battery Co. 

Philadelphia, Pa. 
1500 watts 

W2XAK- Atlantic Broad- 
casting Corp., 

New York, N. Y. 
50 watts 

W1OXX- RCA -Victor Co., 
Portable and Mobile. 

50 watts 

W8XAN -Sparks- Withing- 
ton Co., 

Jackson, Mich. 
100 watts 
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SHORT WAVE CRAFT for JANUARY, 1934 

POLICE RADIO ALARM STATION 
2506 kc.-120 m. 

Dial: I 

KGZE San Antonio, Tex. 

2470 kc.-121.5 m. 
Dial: I 

KGOZ Cedar Rapids, Ia. 
KGPN Davenport, Ia. 
KGZG Des Moines, Ia. 
WPDZ Fort Wayne, Ind. 
WPDT Kokomo, Ind. 
WPEC Memphis, Tenn. 
KGPI Omaha, Neb. 
WPDP Philadelphia, Pa. 
KGPM San Jose, Cal. 
KGPW Salt Lake City, U. 
KGPK Sioux City, Ia. 
W RDQ Toledo, Ohio 
WPFL Gary, Ind. 
WPFQ Swathmore, Pa. 
WPFO Knoxville, Tenn. 
WPFR Johnson City, Tenn 
WPEM Woonsocket, R. I. 
WPFV Pawtucket, R. I. 

2458 kc.-122.0 m. 
Dial: I 

I 

WPDO Akron, Ohio 
WPDN Auburn, N. Y. 
WPDV Charlotte, N. C. 
WRDH Cleveland, Ohio 
WPDR Rochester, N. Y. 
WPEA Syracuse, N. Y. 

Asheville, N. C. 
WPDG Youngstown, O. 

2450 kc.-122.4 m. 
Dial: 

WPDK Milwaukee, Wis. 

WPEE 
WPEF 
WPEG 
KGPH 
KGPO 
KGPZ 
KGZF 
KGZP 
KGPQ 

New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Okla. City, Okla. 

Tulsa, Okla. 
Wichita, Kans. 
Chanute, Kans. 

Coffeyville, Kans. 
Honolulu, T. H. 

2442 kc. -122.8 m. 
Dial: 

KGPX Denver, Col. 
WPDF Flint, Mich. 
WPEB Grd. Rapids, Mich. 
\VMDZ Indianapolis, Ind. 
WPDL Lansing, Mich. 
WPDE Louisville, Ky. 
KGPP Portland, Ore. 
WPDH Richmond, Ind. 
KGZH Klamath Falls, Ore. 
WPFC Muskegon, Mich. 
WPFE Reading, Pa. 
KGZR Salem, Ore. 
WPES Saginaw, Mich. 

2430 kc. -123.4 m. 
Dial: 

WPEK New Orleans, La. 
KGI'B Minneapolis, Minn. 
WPDI Columbus, Ohio 
KGI'P Portland, Ore. 
WPDM Dayton, Ohio 
KGZD San Diego, Cal. 
WPFD Highland Park, Ill. 
WPFF Toms River, N. J. 
WPFK Hackensack, N. J. 
KGZJ Phoenix, Ariz. 

2422 kc.-123.8 m. 
Dial: 

KSW Berkeley, Cal. 
WMJ Buffalo, N. Y. 
KGPE Kansas City, Mo. 
KGZC Topeka, Kan. 
KGPG Vallejo, Cal. 
WPDW Washington, D. C. 
WPFG Jacksonville, Fla. 

2414 kc.-124.2 m. 
Dial: 

WPDY Atlanta, Ga. 
KGPS Bakersfield, Cal. 
WCK Belle Island, Mich. 
WPDX Detroit, Mich. 
KGZA Fresno, Cal. 
WRDR Grosse Pt. Vil. Mich. 
WMO Highland Pk., Mich. 
KGPA Seattle, Wash. 
W PDA Tulare, Cal. 
KGZM El Paso, Tex. 
WPFH Baltimore, Md. 
KGZN Tacoma, Wash. 
WPFI Columbus, Ga. 
WPFM Birmingham, Ala. 
WPFR Clarksburg, W. Va. 

Santa Barbara, Cal. 
Mount Pleasant, N. Y. 

KGPD San Francisco, Cal. 

1712 kc. 17 5 .15 m. 
Dial: I 

WPED Arlington, Mass. 
KGPJ Beaumont, Tex. 
WPDB Chicago, Ill. 
WPDC Chicago, Ill. 
WPDD Chicago, Ill. 
WKDU Cincinnati, Ohio 
KVP Dallas, Tex. 
KGPL Los Angeles, Cal. 
KGJX Pasadena, Cal. 

Alphabetically By Call Letters 

KGHO Des Moines, Iowa 1534 kc. 
KGJX Pasadena, Cal. 1712 ke. 
KGOZ Cedar Rapids, Iowa 2470 kc. 
KGPA Seattle, Wash. 2414 kc. 
KGPB Minneapolis, Minn. 2430 ke. 
KGPC St. Louis, Mo. 1712 kc. 
KGPD San Francisco, Cal. 2414 ke. 
KGPE Kansas City, Mo. 2422 kc. 
KGPG Vallejo, Cal. 2422 kc. 
KGPH Oklahoma City, Okla. 2450 ke. 
KGPI Omaha, Neb. 2470 kc. 
KGPJ Beaumont, Tex. 1712 kc. 
KGPK Sioux City, Iowa 2470 kc. 
KGPL Los Angeles, Cal. 1712 ke. 
KGPM San Jose, Cal. 2470 kc. 
KGPN Davenport, Iowa 2470 kc. 
KGPO Tulsa, Okla. 2450 ke. 
KGPP Portland, Ore. 2442 kc. 
KGPQ Honolulu, T. H. 2450 kc. 
KGPS Bakersfield. Cal. 2414 kc. 
KGPW Salt Lake City, Utah 2470 kc. 
KGPX Denver, Colo. 2442 kc. 
KGPY Baton Rouge, La. 1574 ke. 
KGPZ Wichita, Kans. 2450 kc. 
KGZA Fresno, Calif. 2414 ke. 
KGZB Houston, Tex. 1712 kc. 
KGZC Topeka, Kan. 2422 kc. 
KGZD San Diego, Cal. 2430 kc. 
KGZE San Antonio, Tex. 2506 kc. 
KGZF Chanute, Kans. 2450 ke. 
KGZG Des Moines, Iowa 2470 kc. 
KGZH Klamath Falls, Ore. 2442 kc. 
KGZI Wichita Falls, Tex. 1712 kc. 
KGZJ Phoenix, Ariz. 2430 kc. 
KGZL Shreveport, La. 1712 kc. 
KGZM El Paso, Tex. 2414 kc. 
KGZN Tacoma, Wash. 2414 kc. 
KGZP Coffeyville, Kans. 2450 kc. 
KGZQ Waco, Tex. 1712 kc. 

KGZR Salem, Ore. 2442 kc. 
KSW Berkeley, Cal. 1712 kc. 
KVP Dallas, Tex. 1712 ke. 
UYR Montreal, Can. 1712 ke. 
WBA Harrisburg, Pa. 257 ke. 
WBR Butler, Pa. 257 kc. 
WCK Belle Island, Mich. 2414 kc. 
WDX Wyoming, Pa. 257 ke. 
WEY Boston, Mass. 1553 kc. 
WJL Greensburg, Pa. 257 kc. 
WKDT Detroit, Mich. 1558 kc. 
WKDU Cincinnati, Ohio 1712 kc. 
WMB W. Reading, Pa. 257 ke. 
WMDZ Indianapolis, Ind. 2442 ke. 
WMJ Buffalo, N. Y. 2422 ke. 
WMO Highland Park, Mich. 2414 kc. 
WMP Framingham, Mass. 1574 kc. 
WPDA Tulare, Cal. 2414 ke. 
WPDB Chicago, Ill. 1712 ke. 
WPDC Chicago, Ill. 1712 kc. 
WPDD Chicago, Ill. 171.2 ke. 
WPDE Louisville, Ky. 2442 kc. 
WPDF Flint, Mich. 2442 ke. 
WPDG Youngstown, Ohio 2458 kc. 
WPDH Richmond, Ind. 2442 ke. 
WPDI Columbus, Ohio 2430 kc. 
WPDK Milwaukee, Wis. 2450 kc. 
WPDL Lansing, Mich. 2442 kc. 
WPDM Dayton, Ohio 2430 kc. 
WPDN Auburn, N. Y. 2458 ke. 
WPDO Akron, Ohio 2458 kc. 
WPDP Philadelphia, Pa. 2470 kc. 
WPDR Rochester, N. Y. 2458 kc. 
WPDS St. Paul, Minn. 2430 kc. 
WPDT Kokomo, Ind. 2470 kc. 
WPDU Pittsburgh, Pa. 1712 ke. 
WPDV Charlotte, N. C. 2458 kc. 
WPDW Washington, D. C. 2422 kc. 
WPDX Detroit, Mich. 2414 kc. 
WPDY Atlanta, Ga. 2414 kc. 

545 

By Frequency 
and Wavelength 

WPDU Pittsburgh, Pa. 
KGPC St. Louis, Mo. 
KGZ1 Wichita Falls, Tex. 
WPFA Newton, Mass. 
KGZL Shreveport, La. 
WPEH Somerville, Mass. 
WPEP Arlington, Mass. 
KGZB Houston, Tex. 
WPFJ Hammond, Ind. 
WPFN Fairhaven, Mass. 
KGZQ Waco, Tex. 
WPET Lexington, Mass. 
WPEI E. Providence, R. I. 

Portland, Me. 
UYR Montreal, Can. 

1574 kc.-189.5 m. 
Dial: I 

WRDS E. Lansing, Mich. 
WMP Fram'gham, Mass. 
WPEW North'pton, Mass. 
KGPY Shreveport, La. 
WPEL Middleboro, Mass. 
WPEV Portable, Mass. 

1558 kc.-192.5 m. 
Dial: 

WEY Boston, Mass. 
WKDT Detroit, Mich. 

1534 kc.-196.1 m. 
Dial: 

I 

KGHO Des Moines, Ia. 

190 kc.-1570 m. 
Dial: I 

WBR Butler, Pa. 
WJL Greensburg, Pa. 
WBA Harrisburg, Pa. 
WMB W. Reading, Pa. 
WDX Wyoming, Pa. 

WPDZ Fort Wayne, Ind. 2470 kc. 
WPEA Syracuse, N. Y. 2458 kc. 
WPEB Grand Rapids, Mich. 2442 kc. 
WPEC Memphis, 'Penn. 2470 kc. 
WPED Arlington, Mass. 1712 kc. 
WPEE New York, N. Y. 2450 kc. 
WPEF New York, N. Y. 2450 kc. 
WPEG New York, N. Y. 2450 kc. 
WPEH Somerville, Mass. 1712 kc. 
WPEI E. Providence, R. I. 1712 kc. 
WPEK New Orleans, La. 2430 kc. 
WPEL Middleboro, Mass. 1574 kc. 
WPEM Woonsocket, R. I. 2470 kc. 
WPEP Arlington, Mass. 1712 kc. 
WPES Saginaw, Mich. 2442 ke. 
WPET Lexington, Mass. 1712 kc. 
WPEV Portable, Mass. 1574 kc. 
WPFA Newton, Mass. 1712 kc. 
WPFC Muskegon. Mich. 2442 kc. 
WPFD Highland Park, Ill. 2430 kc. 
WPFE Reading, Pa. 2442 kc. 
WPFF Toms River, N. J. 2430 kc. 
WPFG Jacksonville, Fla. 2442 kc. 
WPFH Baltimore, Md. 2414 kc. 
WPFI Columbus, Ga. 2414 kc. 
WPFJ Hammond, Ind. 1712 ke. 
WPFK Hackensack, N. J. 2430 kc. 
WPFL Gary, Ind. 2470 kc. 
WPFM Birmingham, Ala. 2414 kc. 
WPFN Fairhaven, Mass. 1712 ke. 
WPFO Knoxville, Tenn. 2470 kc. 
WPFP Clarksburgh, W. Va. 2414 kc. 
WPFQ Swathmore, Pa. 2470 ke. 
WPFR Johnson City, Tenn. 2470 ke. 
WPFV Pawtucket, R. I. 2470 kc. 
WRDH Cleveland, Ohio 2458 kc. 
WRDR Grosse Pt . Village. Mich.2414 kc. 
WRDQ Toledo, Ohio 2470 kc. 
WRDS E. Lansing, Mich. 1574 kc. 
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546 SHORT WAVE CRAFT for JANUARY, 1934 

SHORT WAVE QUESTION BOX 
COST OF LICENSE 

Eleutherios Vozeolas, Lowell, Mass. 
(Q) I am a boy of 15 and I always like to have a transmitter. I have a hunch that SHORT WAVE CRAFT was the exact magazine I needed and boy, is it good to read. Before I go any further in building a transmitter I would like to know what the cost of obtaining an amateur license is? (A) There is no cost to obtaining oper- ator's or station license of the amateur class in the United States. However there usually is a fee of twenty -five cents for each license to cover the cost of notarizing, which makes a total of 50c for operator's and station license. 

DIAGRAM FOR 49 IN CLASS "A" John L. Schlener, Jr., Elmhurst, Ill. 
(Q) Will you please publish a circuit for an audio stage using a type 49 tube? (A) The circuit you desire is given on this page. The 49 is intended for class "B" push -pull operation. However when the grid adjacent to the plate is tied to the plate, it will function as a class "A" amplifier. This is the diagram that is shown. 
(Q) Which is better, a 37 or type 27 for detection? 
(A) There is no difference in the work- ing of the two tubes. They are identical in characteristics, except that the 37 is intended for stx volt D.C. operation, while the type 27 is to be used with 2.5 volts A.C. 

on the heater. 

SHIELDING 
Jack Najork, Northport, N. Y. 
(Q) My set has a metal panel which is connected to a very good ground. Never- theless I am bothered with capacity effects very much. Will you please suggest a remedy for this? 
(A) Metal panels do not always en- tirely eliminate body capacity effects, due to the fact that the ground connection can only be made to one part of the chassis, leaving another section of the chassis at a much higher potential difference, at very high radio frequencies. About the best way to overcome your problem is to move your variable condensers and other instruments, 

which are probably causing the trouble, further away from the grounded panel; or if you wish to go to the additional labor and expense, provide another shield directly behind your present panel with a space between the two of about V. inch. This 
is known as double shielding and effectively eliminates all traces of body capacity ef- fects. 

SIMPLE 5 METER RECEIVER 
John A. Burnham, Jr., Marblehead, Mass. (Q) Will you please publish one of the simplest type of 5 meter receivers giving 

coil detail and various circuit constants? 
(A) You will find shown on this page the diagram of a 5 meter receiver using type 30 tubes. No interruption frequency oscillator tube is used. The feed -back of the type 30 detector is increased unti 

.000035-Mr , 30 aid NOwES 
.. 30 

3l 

50MMF 1 r 
MM. Ll 
MER 

Ll 3 TURNS 
EACH I/j INCH 
DIAMETE R TURNS 

/a INCH SPACED I 

APART 
_B- B. 9oV 

Simple two tube 5 meter receiver using 
type '30 tubes 

Because of the mount of work involved in in- the drawing of diagrams and the compilation (A) There is no practical way of in- of data, we are forced to charge 25c each for creasi ng your 110 volts D.C. unless you letters that are answered directly through the use some sort of converter to change your mail. This fee includes only hand -drawn D.C. into A.C. which can then be stepped schematic drawings. We cannot furnish "pic- up through the use of a suitable power tore- layouts" or 'full -sized" working drawings. transformer. Letters not accompanied by 25c will be an- (Q) Would heavy -duty "B" batteries be awered in turn on this page. The 25e remit- a feasible source for supplying 300 to 400 tame may be made in the form of stamps or coin. volts for transmitting? 
Special problems involving considerable re- (A) Heavy duty "B" batteries would search will be quoted upon request. We cannot serve very nicely but due to the fact that offer opinions as to the relative merits of tom- the average transmitter, running with 400 menial instruments. volts on the plate of the tube will draw 

print 
Correspondents 

and 
requested 

clearly. 
write around 50 mills (milliamperes), this would Hun- dreds of letters remain unanswered because of be a rather expensive arrangement. 

incomplete or illegible addresses. (Q) What circuit and tube would you recommend for my initial set? I live in a rather isolated section, at least fifty miles from the nearest "Ham." 
(A) As a starter we would suggest that you employ a single type 201A tube with from 135 to 250 volts on the plate, supplied by B batteries. The circuit we recommend would be the tuned -plate, tuned -grid type. Excellent results have been obtained from low -power transmitters of this type where care has been exercised in designing the antenna system. Remember that in low - power transmitters the antenna system has to be as near perfect as possible if any efficiency is to be obtained. 
(Q) What issues of SHORT WAVE CRAFT will give the best dope on transmitters? 
(A) Transmitters suitable for amateur use can be found in the September, October, November, and December issues of SHORT WAVE CRAFT. 

TßA 05c OßMEq 49 

BOTTOM VIEW 
OF SOCKET 

PLATE 

ORIO 
N4 I. 

GRID 
NQ 2 

FILAMENT FILAMENT 

Diagram showing the connections of a 
'49 as a class "A" amplifier 

"squedging" occurs. In this manner the type 30 tube can be made to provide its own interruption frequency oscillations. 

NOISY RECEIVER 
Milton Cecalek, Houston, Texas 
(Q) I would like to know what could possibly cause terrific crashing in my short- wave set. My set uses one type 24 and 27. The noise is irregular and may even stop for a couple of weeks or so. I have al- ready ruined one power pack trying to find the fault. Then I built another one and no improvement was noticed. I have tested everything from A to Z and secured a serv- ice man's help -but with no result. The noise is barely noticeable when the set is not regenerating, but when regenerating, 

increases to an unbearable degree. I am a senior E. E. student and I think, to my knowledge, I have done everything possible. 
You are my only salvation. 

(A) The first thing we suggest is that you disconnect your antenna to determine whether or not the noise is actually in the receiver. It may be that you are picking up some electrical disturbance and no amount of rebuilding your receiver would overcome this in any way. However upon doing this if the noise still continues. you 
can rest assured that it is in the receiver itself. Many sizzling and crackling noises have been traced to noisy (cheap or cracked) resistors and faulty or leaking 
by-pass condensers. Many times the ter- minals on condensers and resistors are not securely made and at times through vibra- tion become loosened and cause a terrific crashing noise in the receiver. We sug- gest that you carefully check this over by process of elimination and we feel sure that you will overcome your difficulty. 

LOW POWER TRANSMITTER 
H. G. Dunn, Grizzly Flats, Calif. 
(Q) I have 110 volts D.C. local source 

of power. Is there any simple way of stepping this voltage up to a suitable value for a transmitter. 

TESTING POWER TRANSFORMERS 
Edward Nohe, Baltimore, Md. 
(Q) How can the primary and second- ary of a power transformer be located and how can the voltages be found without a meter? 
(A) It is very difficult to locate the different windings of a power transformer without some sort of measuring or in- dicating equipment. The primary of power transformers is usually wound next to the core and may have from two to five leads. The most convenient method of testing a power transformer is to use a 40 watt 

110 volt lamp bulb in series with the 110 volt line and apply the voltage to what you think is the primary. Placing the bulb in series with the line will prevent any ca- tastrophe in case you should apply the line voltage to the wrong winding. Some sort of a meter of course will be necessary to measure the voltages of the various winding after the primary has been lo- cated. 

600 METER RECEIVER 
Charles L. Culley, W5DOK, Boyce, La. 
Will you please publish a circuit dia- gram of preferably one and not over two tubes for a receiver suitable for reception 

on the commercial frequencies around 600 meters? I would like something simple to 
be built from the average junk -box. 

(A) The diagram shown here will per- 
form very nicely for CW code, up to ap- proximately 800 meters. 

The circuit of a 600 meter "CW" receiver 
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Improved 
IN the usual filament -control jack 
circuit employed in d -c. short -wave 

sets, the jacks are wired so that the 
filaments of all of the tubes in the set 
are turned off when the headphones 
are not plugged in. When the head- 
phone plug is put in the first jack, the 
detector tube is lighted; when the loud 
speaker plug is in the second jack, 
both the detector and amplifier tubes 
are lighted. However, two filament - 
control jacks are hardly necessary if 
a filament switch is employed. Instead, 
a single filament- control jack connected 
as shown in the diagram will make the 
set less complicated. This is an im- 
provement over the usual filament - 
control jack circuit in that it is less 
expensive, easier to wire, and that 
when the headphones are plugged into 
the phone jack the filament of the last 
amplifier tube is turned off. When the 
phone plug is removed, all of the tubes 
are lighted and the loud speaker is in 
use. This arrangement is handy be- 
cause it saves the operator the trouble 
of having a separate plug on the loud 

FílamentControl Circuit 
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With this easily wired circuit, employing a single "filament- control" jack, the last 
audio tube is cut out of the circuit when headphones are used. 

speaker. Headphones are not satis- 
factory for reception on more than one 
stage of audio amplification anyway, 
because the volume is usually too great. 
Binding posts or phone -tip jacks can be 
provided as connectors for the loud 

A "Lead 
BOYS will be boys, so why not be a 
boy again and build this pencil radio 

set? Just an ordinary everyday lead 
pencil, about eight or ten feet of No. 
30 enameled wire, a crystal, and head 
set, with a few binding posts thrown 
in for good measure will do the trick. 
Be sure to use a pencil that has an 
eraser attached in a tin housing. Re- 
move the eraser and fasten your crystal 
to the tin housing, either on the end 
or on the side. Your tuning slide can 
be made out of a square piece of bus - 
bar wire. To use this set out of doors 
fasten a piece of copper wire two and 

speaker. The phone jack can be placed 
in the output of the detector tube, in- 
stead of in the first stage of audio am- 
plification, if preferred; although the 
latter connection, which is given in the 
diagram, is better.- George Mark. 

Pencil" Receiver 

How to build a receiver on a "lead pencil. 

1/z feet long by % inch thick to the 
bottom of pencil, this will be con- 
venient to ground the set and bring it 
up to the right height, so that you can 
tune in while sitting on a park bench; 
if the park bench is made of iron that 
will serve nicely as an antenna. A. F. 
Kuenzel. 

This crystal receiver can also be 
used in offices in cities where there are 
plenty of broadcasting stations. A 
good antenna in this instance is a small 
disc of metal placed under a regular 
desk phone base, connecting the an- 
tenna lead from the set to the disc. 

Receiver Calibration As An Aid to "DX" Reception 
ONE of the most interesting things 
about short -wave radio is the field it 

presents in the way of reception over 
very long distances. Many listeners 
have found that the only way to ac- 
complish this with any degree of con- 
sistency is to go at it in a systematic 
way. Of course there is always a large 
element of chance in DX reception, but 
if the listener will spend a few hours 
in preparing a calibration system for 
his receiver, he will be amply repaid in 
the ease with which he can locate new 
stations. Many keep a log of their 
reception, with the dial settings corre- 
sponding to the stations heard. This 
is all well and good, and a very good 
way to simplify retuning a station, but 
it is not much help in locating those 
elusive ones not yet heard. 

The method of calibration described 
herein is not at all new or original; in 
fact it is used by thousands of 
amateurs and short -wave listeners. But 
for the benefit of the beginner it may 
prove helpful. It was made for a 
simple regenerative set using two tubes 
in a straightforward circuit. No great 
degree of accuracy is claimed -on the 
contrary it is rather a rough approxi- 

(Continued on page 570) 
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By means of the simple calibration charts here illustrated and described by Mr. 
Northrup, you will find it a cinch to locate any distant station. 
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Around the Globe 
WITH 

"SYNCROLITE" TUNING 
The "Visible Syncrolite Tuning" on the 

DeWald Little Giant puts the stations 
of the whole world on the spot" at 
your command. 

This new type high gain superhetero- 
dyne covers all waves between 15 and 
550 meters with equal ease. You hear 
Paris as easily as a nearby station. You 
may also listen in on airplanes in midair, 
police emergency calls and other inter- 
esting short wave programs in addition 
fo the full broadcast band. "Syncrolite 
Tuning" assures that you are always cor- 
rectly tuned at the point of greatest 
signal response. A full toned dynamic 
speaker takes its output from the full 
powered variable mu duo audio circuit. 
Manual tone control, 100% automatic 
volume control, ultra sensibility, and pre - 
selector antenna circuit, 8 new type 
tubes -all add to give you superlative 
performance at low cost. Other Models 
-from $19.95 up. 

DEwaLD 
RADIO 

imminum 
Pierce Airo, Inc., B.W.C. 
512A 6th Avenue, N. Y. 

Please send me full particulars on the en- 
tire DeWald line with the name of my near- 
est dealer, 

Name .. 

Address 

City State 

SHORT WAVE CRAFT for JANUARY, 1934 

New Norden Super -het 
(Continued from page 541) 

when designing a receiver in order to pre 
serve true tone quality. In this receive 
the cardinal principles of simplicity o 
design, coupled with the very highest qual 
ity of insulation and materials have bee 
carefully observed; consequently this re 
ceiver is able to differentiate between sig 
nais of different frequencies to the highes 
advantage imaginable. Actually the selec 
tivity is less than 10 kilocycles even at 
the upper end of the broadcast band with 
a field strength of approximately 10,000 
to 1. 

By employing variable condensers of 
different capacities on different frequency 
bands, the Model 34 achieves great 
ease of tuning, even at the highest fre- 
quencies (shortest wave lengths). Thus 
the usually congested short -wave broad- 
cast bands no longer present a problem 
with this tuning system. The continuous 
band -spread tuning arrangement provides 
ample separation of all stations, regard- 
less of frequency and is so arranged, for 
example, that stations on the 25 meter 
band will occupy as much as three degrees 
on the band- spread tuning dial, thus il- 
lustrating the unusual ease of tuning of 
this instrument. 

This set uses one 2B7 tube in a special 
circuit, which actually represents a stage 
of intermediate amplification as well as 
the control of the radio frequency ampli- 
fication of the set. The control grid cur- 
rent for the automatic volume control 
tube is obtained through means of a sep- 
arate winding in the last intermediate 
transformer, thereby eliminating drain on 
the detector grid. A switch cuts the 
"AVC" in or out of circuit, a desirable 
feature for CW reception. 

High Quality Audio Amplifier 

f 

n 

t 

This set is capable of supplying ap- 
proximately 4 watts into the loud speaker, 
which is more than sufficient for repro- 
duction in the largest room. Excellent 
reproduction has been insured with com- 
plete low frequency compensation and 
equalized high frequencies by the use of 
proper reactance condensers and induc- 
tance in relation to the loud- speaker trans- 
former. This results in true tone repro- 
duction at all levels of volume. 

The new Navy Model receiver chassis 
is exceedingly compact and it is possible 
to build this instrument into very small 
space. The dimensions of the chassis are 
20" x 13" x 9" which is approximately half 
the size of previous designs. This chassis 
includes the complete receiver, together 
with its power supply. 

Bill of Material for Modern Navy 
Model 34 

L -1 Antenna Inductance specially wound 
on threaded isolantite forms 

L -2 Oscillator Coil specially wound on 
threaded isolantite forms 

L -3, 4, 5, 6, 7, 8, 9, 14 8 M.H. Chokes 
L -10, 11 85 M.H. Chokes 
L -12, 13 Power Filter Chokes 
L -15 C.W. Oscillator Coil 
C -1 W.L. Tank Condenser .000138 mf. cap. 
C -2 W.L. Band -Spread Tuning Condens- 

ers .0000125 mf. cap. 
C -3 Auxiliary W.L. Band- Spread Tuning 

Condenser .000029 mf. cap. 
C -4 Oscillator Tank Condenser .000138 

inf. cap. 
C -5 Oscillator Band -Spread Tuning Con- 

denser .0000125 mf. cap. 
C -6 Auxiliary Oscillator Band- Spread 

Tuning Condenser .000029 mf. cap. 
C -7, 8, 9 Three -Section .1; .1; .1 mf. By- 

Pass Condenser Block 
C -10, 14, 15 .003 mf. By -Pass Condenser 
C -11, 12, 13, 16, 17, 19 .005 mf. By -Pass 

Condenser 
C -18 .1 mf. By -Pass Condenser 
C -20 8. mf. By -Pass Condenser 
C -21 .0000006 mf. Coupling Condenser 
C -22 .0001 mf. Condenser 
C-23,24,25, 8. mf. Filter Condensers 
C -26 1. mf. Audio By -Pass Condenser 
C -27, 28,29 .00025 mf. Filter Condenser 
C -30 .02 mf. Blocking Condenser 

o 
p 
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C -31 .05 mf. Audio By -Pass Condenser 
C-32 .0001 mf. Grid Condenser 
C -33 .5 mf, Condenser 
R -1, 4, 9, 13 25,000 ohms Fixed 
R-2,3,18 15,000 ohms Fixed 
R -5 1. Megohm Fixed 
R -6 500,000 ohms Fixed 
R -7, 8 200 ohms Fixed 
R -10, 16 100,000 ohms Fixed 
R -11 250,000 ohms variable Potentiometer 
R -12 3,000 ohms Fixed 
R -14, 17, 22 50,000 ohms Fixed 
R -19, 20 125,000 ohms Fixed 
R -21 6,950 ohms Fixed 
J -1 Headphone Jack 
P.T. -1 Power Transformer 
A.T. -1 Audio Output Transformer 
R.F.T.-1, 2, 3 Intermediate Frequency 

Transformers 465 K.C. 
R.F.T. -4 A.V.C. Transformer 
S.W.-1 Audio Tone Switch 
S.W. -2 A.V.C. Switch 
S.W. -3 Power Switch 
S.W.-4 C.W. Oscillator Switch 
V.T. -1, 5 Type 57 Tube, RCA Radiotron 
V.T. -2, 3, 4, 6 Type 58 Tubes, RCA Radio - tron 
V.T.-7 Type 2B7 Tube, RCA Radiotron 
V.T. -8 Type 2A5 Tube, RCA Radiotron 
V.T.-9 Type 80 Tube, RCA Radiotron 

VKZME- Short-Wave Voice 
of Australia 

(Co n t inllell front page 521) 
Australia, and many notable reception feats 
have been recorded; the chief of which was that of Mr. E. H. Scott of 4450 Ravens- 
wood Avenue, Chicago, who, for twelve 
months, missed only three of our regular 
schedules. 

VK3ME is located at the Amalgamated 
Wireless Victorian Transmitting Centre at 
Braybrook, about 6 miles west of Mel- 
bourne. 

American .fEngineer Repairs 
Radio on Danish Ship 

RECENTLY the Danish freighter Hoeg 
Trader, bringing a cargo of Russian 

pulp to the Port of Albany, had to cross 
the Atlantic without the comfort of her 
regular radio transmitting set, even though 
English and Norwegian experts had en- 
deavored to repair it during the ship's calls 
in foreign ports. Thanks to the ingenuity 
of Ted Chadek, radio engineer of "Uncle 
Dave's Radio Shack," Albany, the trouble 
with the transmitter was finally located, 
a high voltage break -down to ground hav- 
ing been one of the ailments, besides a 
burned -out grid -bias resistor. 
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SHORT WAVE CRAFT for JANUARY, 

Short Waves and Long Raves 
(Continued from page 535) 

EAQ Madrid, Spain 
CNBMC Rabat, Morocco 
FYA Paris, France 
XDA Mexico City, Mexico 
HRB Tegucigalpa, Honduras 
NRH Heredia, Costa Rica 
VRY Georgetown, British Guiana 
HKC Bogota, Colombia 
HKM Bogota, Colombia 
HKA Barrinquilla, Colombia 
HC1DR Quito, Ecuador 
HBC Berne, Switzerland 
VE9BY Windsor, Ontario, Canada 
VE9CL Winnipeg, Manitoba, Canada 
VE9GW Bowmanville, Manitoba, Canada 
CJRX Winnipeg, Manitoba, Canada 
DJB Konigswusterhausen, Germany 
DJA Konigswusterhausen, Germany 
DHC Nauen, Germany 
HKD Barrinquilla, Colombia 
HKO edellion, Colombia 
CMCI Havana, Cuba 
PRBA Brazil, Rio De Janiero 
YVQ Maracay, Venezuela 
PRAH Buenos Aires, S. A. 
HSP2J Bangok, Siam 
TGA Guatemala City, Panama 

Foreign Calls 20 Meter Phone 
G5BY Croyden, England 
G6AX Rochdale, Lane., England 
G5QC Wolverhampton, England 
CM2JM Havana, Cuba 
PY2BQ San Paulo, Brazil 
T13LA Contombo, Costa Rica 
OA1B Negritos, Peru 
X1B Mexico City, Mexico 

(NO NAME), 
18 Woodlawn Street, 

Springfield, Mass. 

(Too bad you forgot to sign your name, 
but we are mighty glad to publish your 
letter, together with the very fine list of 
world -wide short -wave broadcast stations 
you have heard. -Editor) 

Short Wave Scouts 
(Continued from page 529) 

12110 11.810 KC. from 
11: 15-6 :W 

m.-12:15 at, 
Rome. 

Italy. Lady announcer. 
KDK:1 11,870 KC. Daily from 4:30.9 p. m., Pittsburgh, 

Pa. 

VE9GW 6.095 KC. Mon., Tues., Wed., Thurs., 3:00 
p. u,..I2 Md.. Fri., Sat.. 8:00 a.m.- 
12 Mid. Sunday, 12 noun -9 p. w., 
Bowmanville, Ont., Can. 

W2XAD 15.330 KC, Mon., Wed., 
-1 p. m., Schenectady, N.Y. , 

VE9212 11,720 Kt'. Irreg. from 9:30 a. m.-10 a. w., Win- 
nipeg, gg, Can. 

I have also received the following stations where I sent in 

report, Lut there was not sufficient time for them to "verify' 
my report. 
l''VA 11,715 KC. Daily 

fro,i 11:15ea. 
m -1:15 p. m., 

ai 

Play their national anthem at the beginning and end of each 

program. 
VK3AIE 9,510 KC. WM. 

5-7 a. m., Melbourne, Aus- 
tralia. announced station in Eng- 

lish every four minutes. 
XETE 9,600 KC. Daily from 1:305 p. m. and 6:30 

p. m.-12 midnight. Mexico City, 
Mexico; Chimes were player, at 
intervals a man announced XETE 
in English 

YV3BC 6,150 KC. Daily from 1030 a m -1.30 p n, 
and 4:30 -0:30 p.m. A new station 
on short waves, Caracas, Vene- 
zuela. 

VK2ME 9.590 KC. Sundays fpm 12:30 -2:30 a. m., and 
4:30-8:30 a. m. and 9:30 to 11:30 
a. m., Sidney, Australia; Laughs 
of kookaburra bird. 

GSE 11,865 KC. Irreg. 
from 9-12 

noon. 
.'IL 

London, Eng- 

XDC 9,340 KC. Irreg. Heard testing from 3:00-5:00 
p. m., Mexico City. Mexico. 

CBS 9,510 KC. Irreg. 
rom 1-8 of .. 

London, 
ndo 

Eng- 
land. 

9,350 KC. Irreg, heard from 6 p. m.-0 a. w.. 
Drummondville, Canada. 

GSF 15,190 KC. Irreg. from 7 a. m.-3 p. m.. London, 
England. Chimes of Big Ben. 

18 Stations. 
The set used was a home -made "Doerle" 2 -tube short -wave 

set, using two RCA Radiotrma 230 type tubes. I built this set 

from the description given Warren 
Mallory, 915 15th St., 

Boulder, Colo. 

1934 

The ROYAL PR5 
NEW 

- DIFFERENT- 
-BETTER- 

549 

The 
ALL -WAVE 

BAND - 
SPREAD 

RECEIVER 
You have been 

waiting for! 

ROYAL LEADS AGAIN with a new, professional type of Short Wave 
Receiver especially designed for short wave listener and Amateur use. 
Its outstanding features are: JUDGED BY PERFORMANCE IT IS 

"TRANS -X" (l'at, Pend.) COUPLING THE GREATEST IN 

CONTINUOUS BAND SPREAD 
of all frequencies 

HIGHEST SIGNAL to NOISE RATIO 

TWIN MASTER CONTROL of Tank and 
Band -spread condensers 

LOUD SPEAKER RECEPTION OF FOR- 
EIGN STATIONS with amazing con- 
sistency and Volume 

HIGH GAIN Triple Winding Inductance, 

ALL WAVE RECEPTION -8 to 2000 
Meter Inductances available 

VELVET SMOOTH REGENERATION 

MOST ECONOMICAL 

LATEST TUBES -58 RF. 58 Detector. 
56 AF Booster, and 2A5 heater Pen- 
tode 

s PHONE JACK 

SOLIDLY CONSTRUCTED of the fine-t 
material obtainable 

MONEY BACK GUARANTEE 

ROYAL PR -S $ i S" SHORT WAVE 
RECEIVER List Price 530.00 

-ROYAL POWER PACK- 

i , 'í ; 
n ': a, 

d : 
1.- ,1,,. î.i!.. 1 -.. 

List Price SIS 
Net S9.00 

-ROYAL PR -5 INDUCTANCES - 
PR-52 13 to 26 meters PR -54 51 to 103 meter 
PR -53 25 to 52 meters PR -5S 100 to 205 meters 

PER BAND -List Price $3.00 NET 51.80 
Other W;avtIeugt I, Rang,. Availohle 

SPECIAL!! S 0 
PR -5, POWER PACK. 13 to 205$ So 

METER INDUCTANCES. 
nt and TUBES 

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

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

12,500 Mile Two Tobe Receivers 
C l u b s o r d e r ten and twenty at a tame -Hoar of our customers 
are selling tt eu,tas fast as they ran wire them An excellent way to make 
your hoLLy pay. t,wL- Srh,sds are plaiur nuautity under.- -And Short 
Wave ,t hum -t. everywhere are buying Owlet .o last that even we are 
audited! 

The reason? RESULTS and VALUE! i 
Result, that hake the novice tingle with delight and which thrill even 
the Land -boiled "old- timer "! Its -u It. that make the ed' Of lending 

es garin and newspapers write arti,lts glowing with praise! Itesult 
that in unbiased, competitive tests put to -bau,e all other one and two tube " ter' 
mid mare I" -hart wave reeeiv r Iesatu that seen almost untelieval,te, even to 

.nterieaed short wave en 
a,eer 

! 

But, you don't have to take our word for this! We tow actual proof! hundreds of 

unsolicited letter, f lelirbtrI oar ti rh,0ine reports of rw:Aed rre. pt- of English, French, African. 

Asian, South American. Ann . under all kinds of condition, and in almost uulalieval,le 

cation.! (,f loreigu - ,' with l ..1 ap,ntnr uolueo! Not one rent was paid for 

these testimonials. the writer is and pride in the posses -ion of such a remarkable receiver. 

VALUE7 5uch.r. you have Mwr seen berme 
constantly asked. We 

are you able to sell these tat, pr.:, ring receivers for only 54.75", we are 

answer. "By making only a small margin .1 [ling the sensational VALUE and astounding RESULTS boost 

our -ales into tremendous quantities!** uantities " 
But. wait! Don't let the IOW price fool you' it doe, not mean that we have sacrificed quality! the these On e contrary, 

kit - are composed of the line -t materials available -11AM MA RI.t'N II Condemers- 1'olyo,et- tIt1.- Allen- ltredley 

All 11F' insulation is Of genuine Bakelite. The four coil. US h, 2[x1 meter,arel ound n polished 
Bakelite 

ite et 
All losses are n ioimir. ii' KK vernier dials make tnnig ea -y and sore. 

c Im -.is has all hole- r drilled and Wi-, together with the , tear. plain iu- tmrtion -Legit, and diagre cos makes constrution 

simple matter. even for the nest ineaperiÿat! IDEAL BEGINNER'S SET! 

Rut ter Oder your l Veto' a t I higher !ce --! we 

BATTERY MODEL 
l' -r- two 230 tubes. Batterie- required are two dy 
.en- nor a 2-volt stnreae l am two If 

Batteries. 11 you Lave a 201-1 slot- 75 sae battery >'uu tan)' o -e 201 -. \'-. 

COMPLETE KIT 

-ACCESSORIES- 
TUBES-230. ,.1,. _ni.\. :n:. a :f:íc. 5n. 50e, 

I .igbtweight I leadphone --2000 ohms .. $1.05 
40155 ohms $1.45 Supersensitive. .51.91 
2t9 volt Filament 'rransfrnter, a 
Special AC Power !'ark for AC Model. Con,plett 

kit 
Extra coil, to rover 203 to 625 meters 
seat metal cabinet with hinged lid.. 
Add 51.50 if you tai -h the above kit 

wired. and laboratory tested. 

AC MODEL 
C.e+ two of the new woe :A or 27 tules. Power is 

anta from the o(' Park listed below 
CO', pucka, or it may run S 9 on 2t§ volt filament transformer 

f tse., 45 volt batteries 
COMPLETE KIT 

assembled, 

DUOVAC TRANSMITTING TUBES 
At Bargain Prices! 

tir:md New and fully gnarentced to be perfect i 

sert. Transmitter tested at high voltage and car - 

fully packed! 
545. 242 I211). 203 -A- $9.75. 06.1- 41.65. 

w I(w Watt S. (:.:\n,pltlirr $22.50. 
-,S I, $2.95. It., 111.r -$9.25 

ORDER NOW I t Deposit required. 
Send stamps for CATALOG 

I ^GRISON RADIO CO. 
Dept 

142 -L bert 
oStreety 

* *THE HOME OF FOUR STAR SERVICE ** 
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-..,'I SHORT -WAVE 
RADIO 

MANUAL 
kOETIVIWEleh 

srMelt Melee .,, 
_evlrinG Lt ICI 

FREE 
1934 Official Short Wave Radio Manual 1934 Official Radio Service Manual 

FREE WITH ARCO 
TUBE PURCHAS- 

i34oOFFIyCIALt 
SHORT WAVE 
RADIO MAN- 
UAL which 
sell/ for 32.50, 
with your order 
amounting to 38.00 If you prefer you eon get 
R D 10th SERVICE 

OFFICIAL 
MANUAL 

which cell. for 93.50 with order, unting to 510.00 or both w mb an fonrolders of $17.00. 
THIS OFFER IS SUBJECT TO WITH -, 

DRAWAL WITHOUT NOTICE. 

Complete Stock Ready for 
Immediate Shipment 

Orda from the page-Remit 20% won order. balance C. O. D. All prÿn are F. O. R. FACTORY. Nee ark. Shipments go hoed ape or parca poet. No orda for l- than $3.00 seeanie& 

Volt- 
Tye. ago Description 

UX- 201A 5.0 Detector Amplifier 
UX -226 -1.5 Ampbfier (A -C Filament) UY -227 -2.5 Detector Amplifier (A-C Heater/ UX -171 .0 Power Amplifier 54 amp UX- 171A 6.0 Power Amplifia H amp 
UX -240 .0 Voltage amplifier detector 
UX -120 -3.8 Power Amplifier 
UX- 199 -1.3 Detector amplifier 
UV- 199 -1.3 Detector amplifier abort prong 
UV -199 .3 With .,t.nd.rd 2OlAbean. 
UX- 112A5.0 Amplifier detector ib amp 
UX -112 .0 Amplifier detector y, amo 
UX -200A 5.0 Detector 
UY- 224 --2.6 &r.n grid R-F ao,plifi.r(A -C Heater) 
UX -245 --2.5 Power amplifier (A -C Filament) 
UX- 201B- -.5.0 Detector amplifier h amp 
UY -246 2.5 Dual Grid Power amplifier (A-C Fil / UY -247 -2.5 Power plifier pentode (A -C Fit ) 
UY -257 -2.6 Power amplifier pentode (D-C FIL) 
WD-11 -L1 Detector amplifier 
WD-12 -1.1 Detector amplifier 
UX -230 -2.0 Detector amplifier 
UX- 231 --2.0 Power amplifier 
UX -232 -2.0 Srr.n grid radio frenueoc3 amplifier 
UY- 233 -2.0 Power amplifier pentode 
UX -234 -2.0 Super -control R -F amplifier pentode 
UY -235 -2.5 Super -control R-F Amp.(A- CHeater) 
UY- 236 -6.3 Screen -Grid R -F Amp.(A -C Heat.,) 
UY -237 -6.3 Detector amplifier (A -C Heater) 
UY- 236 -6.3 Power amplifier pentode (A-C Heater) 
UY- 239 -6.3 R-F amplifier pentode( A-C Heater) 
UY -661 2.5 Super -control R -F Amp.(A-C Heater) 

2A3 -2.5 Power amplifier elude (A-C Beta/ 
2A6 -3.5 Two Diode and high Mu Triode 
2A7 --2.5 Prntanrid converter (A -C Heater) 
287 -2.5 Dapba -Dille Pentode (A -C Heated.... 

7 -6.3 Pmngrid Converter (A-C Hala, 
7 -6.3 Du ieoDiod. Pentode (A-C Healed 
7 .3 R. F. Pentode .d.3 Remote Cut -Off eeatod. 

2 ..5 Power amplifier pentode (Ad' Heated 1' -4.3 Power.mplifier pentode (A -C linter/.... 43' -6.3 Po-,r.mpliAer pentode (A -C Hann 43 --22S.0 Power amplifier pentode A C Heater). . 44 .3 R -F amplifier pentode (A -C Harl -30.0 Power amplifier Tetras I(13-C H .. 49 -2.0 Dual Crid po 
ut 

mplifier 
53 --.5 ro in ,lase R output tel. .l..ubt. trine 
S6 -2.5 .'Rupee. Trod. amplifier ( (A-C 57 
S1 -75 Triple grid R-F .mplifier 

(A-C 
Helen 59 -.2.5 Triple grid power Amp. (A -C Hter).4e 5 a 75 .3 Duplex -Diode Tr 
n 

Triode (A-C Hrta)..... .:. 
79 -b.3 

Triple-grid 
esteem. 

amplifier (A-C Hata) 
P 0. A -C Rueter) 

79 5.3 Clue Twy .mp1face (A-C Resler/ 
SS 5.3 Duplex Diode Triode (A -C Under) 

flN 6 to er amp5enÌÁC Hae) - . -e lw am. t 
UX -210 -7.5 Po.ee amplifier oscillator (A-C 

WFil 
1.... U3-222 7.5 Soren grid radio FiÌ ment) 

amplifier 
UY -227A -2.6 Detector amplifier (quick beater/ to.0 Hala 
OY.224A -:.6 Berea. mid R -7 amplifier (mdek Meter/ UX- 162 -5.0 Pparto. Ope power Amp. IA -C P0.) 
UX -Ill --15.0 Sputter. type power Amp. (A -C F0.).... 
UY -464 0 Spann. typo detector Amp. (A-C Rater) 
UX -566 7.6 Spartan type power Amp. (A-C Pal 
UY -668 .0 Sp. an type amplifier 
U11401 -1.0 Kellogg type tried. IA-C hater) US-403 3.0 Kellogg tope output mod. (A-C Hat.,) 

RECTIFIER AND CHARGER BULBS 
176 M0. notifier tuba B.R. (Raytheon type) 
6 -10 Amp. trickl3 chere. Bulb (Tun... type) 
2 Amp. ch...., Bulb (T typa 
a and 6 Amp. charger Stilb IT type) 
15 Amn. eh Bulb (Tung.. type) 50 
U11-0414 -2.1 Half W... Mercury Rectifia (Men duly) 2.75 
1 .3 H.H W.., Ratifier (A -C Heater) .65 
U 
U X90M 

1 
- 6 

o Td l WWa.vM rmrr n 
V 

Ytoaaper PeEs 1.1 g .0 Full Wave Rectifier .40 1223 -12n6 Hall W.., Rectifia (Hasan 
523 -.5 Heavy-D 

any filer (H. terr)iadea 2555 -06.0 Reset ifin-da 
UX281 -7.6 Hall Wave Rer.S.. 1.10 UX-92 -GS 7111 Wen Mercer, AMpar e.er .05 Use62 5.0 Homy duty full wave maroury vetoer t. tlfln .66 
UX -2168 -7.6 Half Wave Rectifier . 5 WC-213 -1.0 Full Way. Retied .40 
UV-114 3 Pull W.H. Rafla 

Mercury 
l .05 UX 72 -7300 Volta Half W.,. Mecctery V.por Rectifier 11.00 

Specification. and quotation. on PHOTOELECTRIC 
CELLS. TELEVISION TUBES. TRANSMITTER TUBES. 
CRATER TUBES. HIGH VACUUM TYPE CATHODE 
RAY TUBES suitable for t.I.Ndon and standard 

oesillographic ueae. SUBMITTED ON REQUEST. 

ARCO TUBE COMPANY 
40 Park Place Newark, N. J. 
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REGENT 4 -Tube S -W Receiver 
ONE glance at the photograph will im- 
mediately reveal that a definite step has 

been taken to dress up our present day short -wave receivers. Broadcast receivers 
have received their beauty touches and there is no reason why shortwave sets should be slighted. 

This is a 4 -tube receiver employing a type 58 regenerative detector, a type 58 resistance coupled first stage audio and a type 2A5 resistance coupled power ampli- fier which drives a full -sized dynamic 
speaker on all of the various foreign short- wave stations. The power supply unit, con- sisting of a type 80 rectifier, standard power transformer, having a 5 volt and 
2.5 volt windings, furnish the rectified A.C. which in turn is filtered by the field of the dynamic speaker and two 8 mf. electrolytic 
condensers. This filter serves to eliminate 
even the slightest trace of hum and very clear reception can be obtained. 

Examining the circuit diagram further will show that a telephone jack is pro- vided in the output of the 58 audio stage 
to provide earphone reception. Standard plug -in coils are used and cover a range of from 15 to 550 meters, five separate coils be- ing used to accomplish this feat. The 58 re- 
sistance coupled audio stage is capable of delivering tremendous gain with very low tube and interstage noises and will drive a 2A5 to full output, which means that for- 
eign broadcast stations can be tuned in with regular broadcast receiver volume. Looking at the front of the set the tuning control is located at the right and consists of an accurately calibrated dial located be- hind an artistic escutcheon plate. In the center is located a six inch dynamic speaker 
behind the fancy grilled opening in the cabinet. To the left is located the regen- eration control condenser. Condenser con- trol of regeneration is used for smooth 
aaìion which makes tuning on the very high frequencies very simple. The cabinet is 14" long, 10" high and 10" deep, and is beau- tifully finished in crackled lacquer which 
gives a decidedly modernistic appearance. It is necessary in a receiver of this type to shield a type 2A5 power amplifier tube in order to fully eliminate any trace of 
feed back. Most short -wave set construct- 
ors are familiar with the fact that if a 2A5 with its extremely high output with low 
signal voltage is left out in the open near other tubes or other parts of the set where 
possible feed back may exist a very defin- 
ite high pitched audio feed back will oc- 
cur or else there will be a thin ringing 
sound to the voice or music being repro- 
duced. In all cases this tube should be 
effectively shielded. This set housed in its 
cabinet has practically the same appearance 
as the present day broadcast receivers a 
ncidentally, this provides a very effici 

broadcast receiver, when one does t_pt ca 
o listen in to the short waves, by pTugging 
n the broadcast band coil. This is also an 
xcellent feature as many times the short- 

wave bands become extremely noisy or un- 
sable for various other reasons and amuse- 

ment can easily be furnished by the utilize- 
ion of the regular broadcast band. 
It is not necessary to go into minute 

ircuit details as the diagram clearly shows 
Il connections and all values of resistors 
nd condensers. However, we must stress t this point in constructing any short- 

wave receiver that only the best of parts 
e used and so connected that the leads 
re as short as possible. This will elimi- 
ate any stray capacities and feed back be- 
ween leads which may at times render the 
et inoperative at certain parts at a given 
hort -wave band. The resistor values spe- 
ified in the circuit diagram should be 
losely adhered to because they have been arefully worked out to give the best re- 
ults commensurate with quiet operation. 
n wiring short -wave receivers it is neces- 
ary that all connections are thoroughly 
leaned before an attempt is made at sold- 
ring. Don't try to solder a connection 
here the insulation on the wire interferes 

n the least with the operation. ,j5e a 
of and thoroughly tinned solderi 
ith pure rosin core solder and 
ossible remove all surplus rosin as s 

2 .00 

05 

the solder has cooled enough to allow wip- ing. 
PARTS LIST 

1 -Black crackled wood cabinet. Try-mo 1- Drilled and punched metal base. Try -mo 
1 -100 mmf. Ant. Series condenser. Hammar- lund (National) 

1 -set of 4 plug -in coils wound (15 -200 meters) Na -ald (Gen-Win ; S.W. & Television Corp.) 
1 -.0001 fixed mica condenser 
1 -3 meg. grid -leak Lynch 2- variable .00014 mf. condensers. Hammarlund: (or National 150 mmf.; or Cardwell) 
1 -R. F. choke. 5 to 10 M. A. National or Ham - marlund. 
2 R.M.A. 7500 ohm resistors. Lyn'h. 2- R.M.A. 100.000 ohm resistors. Lynch 4- R.M.A. 250.000 ohm resistors. Lynch 1- R.M.A. 2 Meg. resistors. Lynch 
2 -.01 mf. condensers. Flechtheim 
1 -.1 mf. condenser (400 volts/ 
2 -8 mf. Electrolytic condensers (500 volts). Flechtheim 1- Electrostatically -shielded power transformer. Try-mo 
1 -AC on -off switch. R. T. Co. 1- Special slow motion vernier dial. Try -mo 
2 -knobs 
2 -58 series tube shields. Hammarlund (Na- tional) 
1 -2A5 tube shield. Hammarlund (National) 
1 -Coil socket. Na -aid 
2 -58 sockets. Na.ald 
1 -2A5 socket. Na -aid 
1 -80 socket. Na -aid 
1-6" tapped -field. 1800 ohm to match 2A5 out- put. dynamic speaker. Try -mo 
1 -roll hookup wire 
1 -kit of assorted hardware 
1 -A.C. cable (cord and plug) 
2 -58 tubes: RCA Radiotron (Arco) 
1 -2A5 tube: RCA Radiotron (Arco) 
1 -280 tube: RCA Radiotron (Arco) 

Coil Data 
Wave Band' Grid turn. Tickler turo.,nG:rid and n 

met <n Sise wire ix flki IS to 22 5 No. 22. H.C.C. 7 No. 26, roam. . IA 
a 

ienr . 20 to 40 10 No. 22 H.C.C. 10 No. 26 onion. 7/32 io. 40 to 95 21 No. 22 H.C.C. 15 No. 26 emm. 5/32 in. 
9 to1200t 50 No. 26 emm. 25 No. 26 ennui. 3/32 in. Hronlcan 

'ocoil 
136 No. 32 emm. 59 No. 30 eosin. 1/16 in. il form-1 1/4 iii. in diameter by 2 I /8 loner. 

Diagram of connections for the Regent 
4 -Tube Receiver. 

ote the handsome appearance of the Re- 
gent 4 -tube SW receiver. 

P 

e 
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Little America Speaks 
(Continued from page 518) 

grani system has been worked out, the 
personnel, even including a trained an- 
nouncer who will wfite the introductions 
and continuity fpr every program. Mr. 
Murphy will have the honor of introduc- 
ing Admiral Byrd. and other officers of 

the party. During the progress of the 
ship to Little America, microphones 
placed on deck will pick up the sound of 
the sea, and the barking of the Eskimo 
dogs housed on the ship's decks, 150 dogs 
being carried by the expedition. 

The opening part of the program will 
emanate in the WABC studio; the 15 min- 
ute program from Little America will be 

placed in the center of the main program 
and it will close with a finale from t1, 

New York studio. 
Accurate time is very essential, of 

course, for any scientific expedition, such 
as Admiral Byrd's and specially checked 
and cased chronometers will provide ac- 

curate time, which is also quite essential 
with regard to the broadcasting from Lit- 
tle America as there is seven hours dif- 
ference in its time compared to New York. 
Aside from the regular weekly broadcasts 
from Little America, special broadcasts 
may be made and sent over the network 
from time to time whenever important 
news develops. Two circuits carrying 
code messages by short -wave will be in 

operation at practically all times between 
Little America and New York. Programs 
will be broadcast from time to time over 
the selected short -wave transmitting sta- 
tion W2XAF of the General 1El k York. 

Com- 

pany at Schenectady, New 

Airplane Short -Wave Equipment 
Admiral Byrd expects to fly again over 

the South Pole with a large Curtis -Con- 
dor plane and the Columbia engineers ex- 
pect to be able to pick up this message 
from the plane while in flight and also 
over the South Pole and broadcast these 
over the network of American stations. 
The plane will carry a 50 watt transmit- 
ter, the power for operating it being 
supplied by the plane's regular genera- 
tor, with a light -weight dynamo and gaso- 
line- engine driven unit standing by. Other 
7','z watt transmitters are carried by the 
expedition for use on the smaller planes, 
the power for operating them being sup- 
plied by stora,e batteries carried aboard 
the planes. 

It is very interesting to note how the 
messages are to bel relayed from the big 
Curtis- Condor plahe in which Admiral 
Byrd expects to fly over the South Pole. 

' As the power of transmitter is rather lim- 
ited, a special short -wave relay station 
will be located at the Queen Maude Range. 
Here the message from the plane will be 
received an instantly re- transmitted by 

a 200 watt transmitter to the base station 
at Little America. The receiver will be 
connected to the 1000 watt short -wave 
transmitter at this point and the mes- 
sages from the plane will hurtle on 

through space 4000 miles to Buenos Aires. 
Isere as with the regular programs from 
Little America the messages from the 
planes will be picked up on a receiver 
connected to a short -wave transmitter and 
sent on their northward flight to River- 
head, Long Island. The message will then 
proceed as explained previously over a 

wire circuit to New York and thence over 
the network to various broadcast stations. 

The short -wave receivers to be used on 

the planes are of the National SW -3 type, 
while the transmitters are of the W. E. 

Co., type. Dog -sled crews have a habit of 
getting lost, especially when a blizzard 
blows up out of nowhere as it frequently 
does in the Antarctic, and if this should 
happen the dog -sled party will be able to 
signal the base station as to their where- 
abouts for small 1 watt transmitters are 
to be carried by each dog -sled, as well as 
a receiver. Not only can each dog -sled 
party communicate with headquarters, 
but they can also talk to each other. 
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New 
CRYSTAL 

UNIT 

COMET "PRO" 
The World -Wide Receiver 

with World -Wide Reputation 
FROM the Arctic wastes to torrid Afri 

ca -from New York to humidity- 
drenched Singapore. the Hammarlund 
COMET "PRO" holds unquestioned 

leadership among professional short -'... 

wave receivers. 
Now built in four models, for battery,, ll 
A.C. operation, in all voltages and all 

with or without Crystal Filter and 
Volume Control. 

R -F CHOKES 
The Hammarlund Rodio Frequency 
Choke is designed particularly for 
short -waye and ultra short-wave re- 

ceivers and transmitters, but its effi- 

ciency extends well over the regular 
broadcast band. Its compactness per- 

mits mounting in isolated positions 
well removed from stray r. f. fields, 
which together with its load charac- 
teristics, specially recommend it as 

a grid choke for multi -stage trans- 
mitters. Isolantite form. Moisture - 
proof windings. 

3m.8e2Ixh pnrfr 
ammlárlund 

PRODUCTS u 

and . 
Automatic 
Volume Control 
May be Added 
to the Standard 
Model "PRI' 

S -W CONDENSERS 
Hammarlund Condensers hold first 
place for receiving and transmit- 
ting on standard or short waves. 

There is a Hammarlund variable 
model for every condenser require - 

quirement, all priced so moder- 

ately.there is little excuse for using 

cpgdensers of a lower grade. 

¡R sFr c 

COIL FORMS-SOCKETS 
Sockets have Isolantite 
base and perfect spring 
contacts. Low losses 

and noiseless. 4, 5 and 
6 prongs. 
Isolantite Coil Forms 

for Ultra -short Waves. 
Low losses. No drill- 
ing. 4, 5 or 6 prongs 
for standard or Isolan- 
tite sockets. 

Y 

.Hail Coupon for Detail. 
NAMMARLUND .MANUFACTURING CO. 
424 W. 33rd St.. New York . 

-Cheek here for detailed description the 

COMET "PRO."-Cheek here for information shout 

adding Crystal Filter or Automatic Volume Control 
to the Standard PRO ". -Check here fer General 

Catalog "34" of Radio Parts. 

Name 

Address 

.... 
dir 

Sw-I i 

Free to You 
t1ITE HAVE prepared a special list in which we have compiled all 

VV articles which have appeared in former issues of SHORT WAVE 

CRAFT. This list fully informs you as to all the important articles 
which have appeared in SHORT WAVE CRAFT since the beginning. 

The greater portion of the back numbers are still available. If you 

are interested in getting this list, send at once three cent stamp for 

postage and it will be sent to you immediately. 

SHORT WAVE CRAFT, 96 Park Place, New York, N. Y. 
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Universal Short-Wave 
Oscillator $7.50 

SEW TEST oscillator, t Model 30 -8, has been 
Produced by Herman lier- nard.: , that the require- 
ment: fur lining up short - 

e receivers and trans- 
mitters. and monitoring. 
may be fully nd mu- 
cutely met. The device 
works on 90.120 volts 
A.1'. (any ofnmerclal 
frequencyf, 90-120 volts 
U.C. line and un 90 volts 
of It battery. No sepa- 
rate filament power sup- 
ply is required. The os- 
cillator is modulated with 

strong, low note under 
all circumstances. It Uses 
a 30 tube. 

INCLUDING 
30 TUBE 

SHOWN '.i ACTUAL SIZE 

T 11 E dial of the Bernard 
Slalcl 30 -8 Test Osell- 

Iator is directly calibrated 
n kilocycles. so there is 

110 awkward necessity at 
n. ulting a chart. The 

fundamental frequencies 
ue 1.330 to 3.500 kv. 
The 150 kc. of the broad. 
ast band are included so 

[hat by use of zero heat 
and harmonica very high 

L ecUracy for 
It 

t e ilnring 
may be attained. The Ye- 

u racy otherwise Is 

j]H 
v v there is power to run this oscillator. It is wise to have an oscil- 

EREVER there is power to run a radio set (except crystal set) 
lator useful in any and all emergencies. 

The oscillator is of the Hartley type, with excellent frequency stability. It yields unfailing zero heat on d. c. line or batteries, but may not zero heat on a. c. unless coupling to the tested circuit is very loose. The instruction booklet Is the coupling treatment. 
The fundamental frequencie the dial, 1,350 to 1,400 kc. are 10 kc. apart, 1,400 to 1,800 kc. are 20 kc. apart 1,800 to 3,800 are 50 kc. apart. Harmonics may be used to 76 mgc plained in instruction booklet. 
The overall size is only 5 x 5 x 3 inches. 

Model 30 -S, complete with 30 tube $7,50 
[Sent express collect; shipping weight, 6 lbs.] 

Commercial Oscillator 
'THE Model 30 Test Oscillator is the 

same as the short -wave model, ex- 
cept for the higher inductance coil 
used. The fundamental range is 135 
to 380 kc. and most commercial in- 
termediate frequencies are thus read 
directly. Points for other intermedi- 
ate frequencies are registered on the 
dial (400, 950, 456, 465 kc). The 
broadcast band is also calibrated on 
the dial, with 10 ke. bars from 540 to 
800 kc. and 20 kc. from 800 to 1500 
kJ& Model 30 Universal Test 
=ifilator, with 30 tube $7.50 
[Sent express collect, shipping weight, 

6 Ibs.l 

"The Inductance Authority" 
By Edward M. Shiepe, B. S., M. E. E. 
Coil winding for all radio frequencies without any computation whatever! 
Coverage is from ultra frequencies to the borderline of audio frequencies. All one 
has to do is to read the charts. Accu- racy to 1 per cent may be attained. 
There are thirty -eight charts, of which thirty -six cover the numbers of turns 
and inductive results for the various wire sizes used in commercial practice (Nos. 14 to 321, as well as the different 
types of covering (single silk, double silk. single cotton. double cotton and enamel) and diameters of %. r /s, 1, ley, 1t/a. 1%, 1%, 1%x, 2, 2%, 2%, 2% and 
3 inches. 
Sent postpaid with an 18x20" inductance - capacity- frequency supplementary chart on receipt of 52.(10. 

HERMAN BERNARD 
135 G. Liberty Street New York, N. Y. 

TWO SPLENDID HOLIDAY ITEMS 
SOLAR RAY LAMP STOPPANI COMPASS 

mends o real 
I.,.tter still, be 

i I Lay a Solar-HaY 
1leaün i70110 for 
ho, The Solar Rev 
Carbon lamp psy, for 
itself in a few treatments. 
Everyone i, the Cannily 
needs the 

in 
Dicing 

Ultra Violet Hoye that 
you get from the a 

during the sum 
and which you n ed 
in the 1,rt.y more 
the of ono other 
time of the year. 
This is a LARGE 
LA 511i. used by Phy 

.bare. 15.00 for a treatment. Height 
s 1i2rfans who M overall. 

I nee of lamp 104 ". Width 11 y" Depth List price with Screen end 3.3 Complete 
Our price prepaid í3.I8. 

A Precision Instru- 
ment made in Bel- 
gium. Purchased by 
the U. S. Govern- 
ment at more than 
$30.00 e a e h. 
Ideal for Radio 
Experimenters 
Laboratory, al- 
so may be used 
as a Galvanom- 
ter for detect- 
ing electric cur- 
rents in radio 
circuits. Ruby jew- 
eled, solid bronze, 4 
inches square. fitted 
in a hardwood case. 

Large Professional Model. Full descriptive circular mailed upon request. Our price prepaid $4.50 each. 
112 S. Chambers St., 

New York City 
GOLD SHIELD PRODUCTS CO. 

r 

MIS 

5 and 10 Meter 'Trans- 
mitter 

(Continued ¡'rout page 526) 
tain frequency stability and it would be necessary to have a rather expensive modulator system. 

With 650 volts on the plates of two of these tubes in a push -pull circuit, a very powerful and steady signal can be radi- ated, and can easily be modulated with a pair of 46's operated in class "B" push - 
' pull. In the transmitter here described, every effort has been made to reduce losses, due to poor insulation, to an ab- solute minimum. Nothing but the highest grade parts with excellent insulation have 

' been used. Why use inferior insulation on a tube that has its grid and plate leads brought out on the glass envelope, for the sole purpose of improving their insulating qualities and to reduce the inter- element capacity. 

The Push -Pull Oscillator 
The push -pull oscillator is mounted on a 7x10x2 inch aluminum chassis, in order that the filament and plate supply wiring could be isolated from the portions of the circuit carrying radio frequency currents. This isolation is really necessary if stable and efficient operation is to be obtained. Remember, we are working on 60 mega- cycles, not 3.5. And if there should be the slightest trace of R. F. in the filament circuit the chances of ruining the tubes are very great. 

No filament by -pass condensers were used because without them, there was no trace of RF in the filament circuit. And the use of them provides a possible chance of the filament circuit being tuned 
to the frequency, or a harmonic of the frequency at which the transmitter is be- ing operated. If no trouble of this sort is experienced without filament condensers leave them out. The switch shown in the filament center -tap lead is provided as a means of turning the oscillator on and off. If the switch were to be placed in the plate circuit, there would result a very heavy spark and in most cases it would continue to arc, due to the action caused by the modulation choke or the modu- lator output transformer secondary; at the center tap however there is only the slightest trace of a spark. 

All inductances are provided with ba- nanna type plugs, in order that they can be changed easily. The stand -off insula- tors are equipped with jacks to accommo- date these plugs. Be sure to use a good 
plug which makes a very tight contact, or losses will result at this point. A glance at the photographs and diagrams 
will give any further details and no more need be said of the oscillator at this point. 

Oscillator Power Supply 
The power supply for the oscillator should be capable of delivering around 

550 to 675 volts at least one hundred mil- liamperes, although the highest plate cur- rent drawn by the oscillator was 90 mills. 
(M. A.) It should be well filtered in order that the quality of the voice will not be impaired by a 'hum" on the carrier. A brute force filter was used because of its simplicity and effectiveness. Some might shudder when they see a 2 mf. condenser 
used directly across the mercury vapor tubes, but there is really no danger in this, because the tubes are operated well under their peak voltage rating. The type 866 can be used at this point in place of the 871's or 888's, whichever you wish to call them, that are shown in the diagram. 
A type 5Z3 can also be used here with much less "hash" (noise caused by vapori- zation of the mercury) in the receiver, 
but this tube will be considerably over- 
loaded and long life cannot be expected from them. However, they are not ex- pensive and the reduction in noise might 
make their use worth while. The filter 
choke is of the common variety, rated at 
30 henries and 150 mills. (M. A.) The power transformer has a high voltage 
secondary with 650 volts each side of 
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center -tap, which with the filter system 
and rectifier tubes used, gives around 650 
volts at 90 mills (M. A.) pure D.C. This 
transformer also has a 2.5 volt winding 
for the rectifier tubes and two 7.5 volt 
windings, which are hooked in parallel to 
supply filament voltage for the oscillator 
tubes. So much for the oscillator power 
supply. 

The Modulator 
A good modulator unit is just as im- 

portant as the oscillator, because it is 
the modulator that is responsible for the 
voice being super- imposed upon the R.F. 
carrier wave. 

The most economical modulator is the 
class "B" type, which has become very 
popular with the "Hams." The one shown 
here uses a 56 class "A" speech amplifier 
transformer, coupled to a 46 Class "A" 
driver, which in turn furnishes excitation 
for the two 46's in class "B" push -pull. 
The plate voltages for the tubes are as 
follows -250 for the 56, 250 for the 46 
"A" and about 450 for the 46's in Class 
"B." With these voltages on the various 
amplifier tubes it is possible to completely 
modulate the R.F. oscillator with 650 
volts at 90 milliamperes input. Here also 
good equipment is necessary if full out- 
put is to be obtained from the tubes, with 
anything like BC (broadcast) quality. 

The output transformer used in this 
modulator has a secondary with taps 
varying from 3,000 to 8,000 ohms impe- 
dance and provides a very flexible unit, 
which can be coupled to almost any out- 
put load efficiently and thus permit a 
maximum transfer of audio voltage. The 
method of calculating the load impedance 
of the oscillator is -Plate voltage divided 
by plate current. 

It is to be remembered that the micro- 
phone is responsible for the quality of 
voice fed into the modulator. Use nothing 
but the highest grade single- button, or pre- 
ferably a good double- button mike for the 
best quality. 

With the values shown in the diagrams 
the plate current of the oscillator should 
be 60 mills (M. A.) without the antenna 
coupled, and 90 mills with the antenna 
coupled loosely to the plate "tank." Do 
not exceed this value, or the tubes will 
loose their activeness; higher plate cur- 
rents also make it difficult to obtain 100 
per cent modulation. If everything is con- 
nected properly, an indicating device such 
as a Christmas tree bulb or an R.F. am- 
meter connected in the antenna will show 
a decided increase in brilliancy (or deflec- 
tion) as the microphone is spoken into. 
Careful adjustment is absolutely neces- 
sary if maximum results and a good per- 
centage of modulation are to be obtained. 
The writer has seen an adjustment in a 
five meter transmitter so slight as to 
cause the frequency to shift only 100 KC, 
bring the signal strength from R3 up to 
R8. Cooperation with another amateur is 
very necessary, for his reports checked 
against your adjustments is the only defi- 
nite proof of the value of your efforts to 
obtain an optimum adjustment. 

The radiophone described has been in 
operation about three months and the au- 
thor has received an R8 to R9 report from 
most every station contacted. And the 
writer wouldn't part with it for -well, 
you build it and set your own price! 

Parts List (Oscillator Circuit) 
1-- double- section Cardwell variable con- 

denser 101) mmf. per section with mi- 
calex insulation (featherweight). 

7 -stand -off insulators with pin -jack re- 
ceptacles (Johnson; Fleron). 

1 -35 mmf. midget tuning condenser, 
Hammarlund (National). 

2-4 -prong isolantite sockets, National 
(Hammarlund). 

l -No. 100 National R.F. choke (2.5 mh.). 
1- 20,000 ohm grid -leak (10 watts or 

more). 
1 -100 ohm center -tap filament resistor. 
1- single pole, single -throw snap switch. 
1 -set of coils -see coil table. 
2 -type 800 RCA Radiotron tubes (Syl- 

vania 824). 
1- aluminum chassis, 7 "xl0"x2" deep. 

(Continued on page 569) 
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"HAM" ADS 
Advertisements In this section are Inserted at 5e 

per word to strictly amateurs, or loe word (8 
words to the line) to manufacturen or dealers for 
each insertion. Name, initial and address each 

count as a word. Cash should accompany 'Ham" 
advertisements. Advertising for the February Issue 
should reach us not later than December 9. 

PILOT "SUPER WASP" (D.C.). LIKE NEW. 
Complete with R. C. A. tubes. For details write 
Edwin Huber. 1720 Ludlow Street, Philadelphia, 
Penna. 
DE LUXE S. W. RECEIVER, PRICE ONE - 
half your valuation. Write No. 1711 Riverside 
Ave.. Muncie, Ind. 
ENJOY SHORT WAVE RECEPTION: MAS - 
ter Code. Simple method. 25c. Code Master, 
Box 326. Braddock, Penna. 
SWAP: 35MM MOTION PICTURE CAMERA. 
Cost $135.00. Want amplifier or S -W radio. 
Arthur Hart, E. College St., Oberlin, Ohio. 

SHORT WAVE RECEIVERS WIRED AND 
tested, $3 to $10. Send in your parts. Used 
S-W parts on hand. Send requirements for 
prices. V. Narvydas Radio Service, 542 Lorimer 
St., Brooklyn, N. Y. 

PLUG -IN COILS. INSIDE BAKELITE FORMS. 
Low -loss, any band. For most circuits. $1.00 
per set. M. Carney, 2041 So. Kennison Drive, 
Toledo, Ohio. 

DIZZY CARTOON FOR QSL OR SHACK. 
Send $2 with your rough idea for large orig- ial pen drawing. W1AFQ, Harwich, Mass. 

QSL CARDS, NEAT, ATTRACTIVE, REASON - 
ably priced, samples free. MILLER, Printer, 
Ambler, Pa. 

TUBELESS CRYSTAL SET. SOMETHING 
new. Separates all stations, operates speaker, 
750 miles verified. Blueprint 6 others, 25c 
coin. Modern Radiolabs. 151 -A Liberty, San 
Francisco. 
RELAY RACKS 60 INCH $7.50. WRITE! 
Commercial Radio, Sycamore, Illinois. 
JOIN THE INTERNATIONAL AMATEUR 
and Short Wave Society. 560 strong. "B" 
Monthly Bulletin. Foreign members 65c (coin). 
American members 60e (coin). Circuits pub- 
lished monthly in Bulletin. Write Secretary, 
Oliver Amlie. 56th City Line Ave., Overbrook, 
Philadelphia, Penna. 
PLUG -IN COILS. SET OF FOUR WOUND ON 
Bakelite forms 50e. Noel, 809 Alder, Scran- 
ton, Penna. 
WANTED CODE PRACTICE KIT. SWAP OR 
cash. Fred Turnell, Havana, Ill. 
WE STILL HAVE THOSE 95c CRYSTALS. 
White R Laboratory, Sandpoint, Idaho. 
BEST OI'-t' R TAKES A COMPLETE TEN 
Watt Transmitter and A C receiver; DX guar- 
anteed. W9DCN, Skelton Road, Gladstone. 
Michigan. 

Let SLIDE RULES 

Do Your Dividing 
and Multiplying! 

Midget 5 in 1 Circular Type: 
Metal 4" Dia. 

Price $1.50 
Case 50c extra 
1.235 -? 5.41- 
1.245=? 
'l'an 8°5' _? 
Cot 7914° -? 
4}¢X{5 =? 
Log 56.25 -? 
6% of 195.9 =? 
5.16 -11 +1.78 =1 

Solve easily all there and dom.. of other mathematical prob- lem..' hour pencil and p. br as 1 the .V.det 'ud. 
HWe. Tt,is rule wive. any problem in multiplication. 
addition. .uhtr.vtion. proportion. It den give. roots =e"nd 

of number.. 
The 

Trig eccal he nin a si 

and c .enders 1.11encl.: also lo. of °umber. "Add: tangents 
tact. Ìn o.. Approe by eollge. 

(Special 10" dia.; 27" Scale High Accuracy 
Slide Rule $3.75) 

Dataprint Co., Box 322, Ramsey, N. J. 
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Low -Power Modulator 
(Continued front page 528) 

1. Determine the audio output of the 
modulator (in this case 10 watts). 

2. Determine the output impedance, or 
loud resistance into which the modulator 
works best. (The load resistance for the 
secondary of the 2A3 output transformer 
is 4000 ohms.) 

3. Find a value of voltage and current 
twice the audio output of the modulator 
that produces the correct value of load re- 
sistance. Ohm's late is used to determine 
the correct current and voltage values. The 
law is: "Current, in amperes equals voltage 
divided by resistance. "- (I =E /R). Hence, 
if we substitute 4000 ohms, the proper load 
value for R, a few simple arithmetical cal- 
culations will indicate what value that 
equals 20 watts power input, approximate- 
ly, also satisfies the requirements of proper 
load resistance. Power input in watts is 
determined by multiplying the plate voltage 
by the plate current in amperes. For ex- 
ample, 300 volts times .07 amperes, (70 
milliamperes) equals 21 watts, which forms 
an approximate load resistance of 4000 
ohms. In like manner, the proper values 
of power input to a radio frequency am- 
plifier can be determined for virtually any 
values of voltage, current and impedance. 

The modulator is actually a three -stage 
audio amplifier. The first stage uses a 
'56 tube, transformer coupled into two 
type '66 tubes in push -pull. These tubes 
are likewise transformer coupled into the 
two push -pull output tubes. The plates 
of the output tubes connect to a special 
2A3 output transformer, the secondary of 
which works into a 4000 ohm load. An 
extremely heavy grid swing is necessary 
on the 2A3's, which is the reason for the 
use of two preceding audio stages. 

The unit is built on a board 21" long by 
12" wide. Two one inch under supports 
allow space under the board for wiring. 
On the front end of the board, from left 
to right, the layout is as follows: 

Microphone transformer, first audio tube, 
push -pull input transformer, two second 
audio tubes, push -pull interstage trans- 
former, output tubes, and special output 
transformer. 

The layout on the back edge of the 
board, from left to right, is: 

Power transformer, rectifier tube, S mf. 
filter condenser, filter choke, 16 mf. filter 
condenser, and 2 mf. output condenser. 

In all audio work, only the best of 
equipment should be used, especially when 
another's ears are to hear the result. 
Ground all the audio transformer frames, 
and also the power transformer frame. 
This will help to eliminate hum, and the 
motor -boating that sometimes occurs with 
more than two stages of audio. The mod- 
ulator is a relatively simple unit, and, pro- 
vided good parts are used, and the di- 
agrammatic and pictorial representations 
accompanying this article are carefully 
followed, no trouble will be experienced 
in getting the unit in operation. 

Inasmuch as the microphone is the start- 
ing point of the transmitter, and can ruin 
the quality of the transmission, no matter 
how good the rest of the apparatus is, it 
might be well to interject a word as to its 
care and operation. 

There are some very good single- button 
microphones on the market, and admirable 
results can be obtained with them, but ex- 
treme care should be taken in the choice 
of the instrument. The single- button mic- 
rophone transformer should have an im- 
pedance of 200 ohms. Not more than six 
volts should be used on a single button, 
unless the manufacturer's instructions 
specify a higher voltage. 

Recently, some very fine double -button 
mikes have been put on the market at 
prices almost as low as those charged for 
singles. If it can in any way be afforded, 
a double- button mike is an excellent thing 
to use, as it produces a great improvement 
in quality. The double -button mike trans- 
former is necessarily center -tapped, and 
is usually of 200 ohms, impedance, per 
button. A double button microphone should 

never be used on more than 3 Volts, unless 
the manufacturer so specifies. 

Never move or jar a microphone while 
it is connected to the battery, and always 
remember that it is an extremely delicate 
piece of equipment that should be han- 
dled with care. The best "approach" is 
to talk across the face of the microphone, 
as this minimizes breath hiss. If a double 
button mike is used, have "ma," or the 
"YLF," (young lady friend), sew a little 
cloth cover to put over it. This will keep 
out dust and dirt, as well as protect the 
diaphragm from corrosion by moisture 
condensed from the speaker's breath. 

Tuning Hints 
The R.F. end of the set is tuned up in 

the normal way, as decribed last month, 
with the exception of the fact that the 
modulation choke is in series with the 
positive lead. Load up the antenna to ex- 
actly 70 milliamperes, making sure that 
there is 300 volts on the plate of the 
amplifier. The oscillator is run at the full 
voltage of the power supply, somewhere 
between 350 and 400 volts. Now "fire up" 
the modulator and check in the monitor; 
the voice of the person speaking into the 
mike should be heard clearly and distinct- 
ly at zero beat in the monitor. A dia- 
gram is shown for a little crystal monitor 
to be used to check on the quality of the transmitter. A small flashlight bulb con- 
nected in series with the antenna lead, 
should flicker up much brighter than nor- 
mal when a person speaks into the micro- 
phone. It may be necessary to use a 45 
volt battery as grid bias for the 46 ampli- 
fier instead of the resistance. A circuit 
diagram shows how to connect and by- 
pass it. 

The milliammeter in the lead to the plate 
of the R. F. tube should never swing 
more than 4 or 5 mills (M.A.); a larger 
swing than this indicates distortion. Cut 
down on the battery current until there 
is only a slight swing, if any. Keep the transmitter and modulator as far from 
each other as possible to prevent R. F. 
pickup in the audio end. 

A little careful tuning, testing, and 
checking in the monitor will do a lot to 
get a good signal that makes or breaks a 
fellow's reputation on the air. 

As one old -timer said: "It's more the 
operator, and what he does, than the ap- 
paratus itself, that makes a good station." 

Let's hope you are all the kind of op's, 
and build up the kind of stations that 
would make any "old timer" proud. 73's. 

Parts List 
Microphone transformer, National. (Also 

R. T. Co.) 
3 -5 -prong sockets, Eby. 
3 -4 -prong sockets, Eby. 
Push -pull input transformer, National. (R. 

T. Co.) 
Push -pull interstage transformer, Na- 

tional. (R. T. Co.) 
2A3 output transformer, National. (R. T. 

Co.) 
2 mf. 1000 volt paper condenser, Flecht- 

heim. 
1 -Power transformer, National. (R. T. 

Co.) 
3 -8 mf. 500 volt electrolytic condensers, 

Flechtheim. 
2 -30 henry 100 mill. chokes. 
1 -3000 ohm 1 -watt resistor, Lynch (Inter- 

national). 
1 -1500 nhm 1 -watt resistor, Lynch (Inter- 

national). 
1 -750 ohm 10 watt wire -wound resistor. 
2 -Imf. 200 volt paper condenser. Flecht- 

heim. 
1 -50 volt 5 mf. electrolytic condenser. 1- Microphone; (Amplion; Lifetime; Miles; 

Mayo; Maylux). 

Don't Miss Mr. Victor's Next 
Article in the 

"AMATEUR TRANSMITTER" 
Series! 
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5 and i o Meter Gossip 
By GEORGE W. SHUART, W2AMN 

THE reason this column did not appear 
in the December issue was because there 

were no stations to be heard on the 5 and 
10 meter bands (at least in our vicinity), 
and it looked as though most of the ama- 
teurs had forgotten that these two valuable 
bands existed. The 10 -meter band has re- 
mained as quiet as ever, with only one or 
two stations to be heard during the week- 
end, testing and calling CQ. However, on 
5 meters, there has been a considerable in- 
crease in activity and a great number of 
stations can be heard any evening; also, 
quite a few new stations have appeared on 
the band, indicating that the general trend 
is back to 5 meters. 

Among the popular stations that can be 
heard here in the East, around New York 
City, any evening, are: 

W2AG W2DZO 
W2CUZ W2EQT 
W2DFU W2GOW 
W2ESP W2DB 
W2BMK W29F 
W2GE W2l H 
W2AMF W2CRT 

Most of the above listed stations pro- 
duce a very strong signal at the writer's 
receiving station located in Hillsdale, New 
Jersey, and practically all of them have 
been worked from W2CBC (portable call 
of W2AMN). New receivers are making 
their appearance on 5 meters, which in- 
clude the screen -grid detector tube and cer- 
tainly do provide a much more sensitive 
job than those formerly using triodes. 

The 57 which is a pentode screen -grid 
tube seems to function better than any 
other type tube previously used as a 5 
meter detector, and is very sensitive to 
weak signals. The circuit employing the 
type 57 as an electron -coupled detector 
tube can be so adjusted to give an extremely 
low hiss level. It is highly recommended 
that those operating on 5 meters or con- 
templating building a 5 meter receiver in- 
corporate this tube in their proposed re- 
ceiver. When this tube is employed a much 
higher interruption frequency can be used 
without lowering the audio output of the 
set and also results in the decreased hiss 
level. This is accomplished, of course, by 
reducing the number of turns on the inter- 
ruption frequency transformer, primary 
and secondary. 

Superheterodynes have not yet received 
very much consideration on the 5 meter 
band, but we believe that in the near fu- 
ture this will be the predominating re- 
ceiver and it will have approximately a 
1500 kc. intermediate frequency amplifier. 

A good line -up for the receiver mentioned 
previously and used at W2CBC is a type 
57 detector, type 56 "I.F." oscillator and a 
type 2A5 audio amplifier, feeding a dynamic 
speaker. Due to the low hiss level and high 
sensitivity, excellent quality can be pro- 
duced from even the weakest 5 meter sta- 
tion and this certainly is an improvement, 
as most 5 meter receivers do not give any- 
thing like the quality obtained by other 
types of receivers. 

The writer would be very pleased to re- 
ceive comment on any subject pertaining 
to 5 meter transmission and reception and 
worthwhile information will be presented 
in this column. Address your correspond- 
ence to "5 and 10 Meter Gossip Column" 
in care Of SHORT WAVE CRAFT. 

NOTICE! ! 
The Editors are looking for GOOD 
Set Construction articles! Let's see 
what you've got! Send articles or 
synopsis describing set to Editor for 

quick decision. 

or JANUARY, 1934 

The ULTIMA 
555 

TE in Radio 
WORL 
RECE 

D -WIDE 
PTION 
Berlin 
London 
Paris 
Rome 
Moscow 
Madrid 
Sydney 
Tokio 
Hawaii 
Buenos Aires 

* 
* 

Range 15 to 550 meters. Highest am- 
plification. Greatest signal to noise 
ratio, 4:1. New amplifying automatic 
volume control. Super power. Extreme- 
ly selective. True tone. Very compact 
and complete. Design and construction 
highest quality. Dependable perform- 
ance guaranteed. 

Norden Navy Model 34 
HIGHEST QUALITY RECEIVER 

Weston meters 

Isolantite coils 

Duplex shielding 

Band spread tuning 
C. W. Oscillator 
Tone modulator 
Corrosion proofed 

IN THE WORLD 

Norden Radio Laboratories 
3 15 Fourth Ave., New York 

Norden Radio Laboratories 
315 Fourth Ave., New York 

Please send me complete details about the 
new NORDEN NAVY MODEL 34. 

Name 

Address ......_ 

City State 

No: No:: 
this is not the sort of magazine that you read 
and then discard. 

Readers keep their copies for years as a steady 
reference and thousands of letters attest to this. 

It is now possible to save your copies and for 
this purpose we designed a splendid binder for 
you which holds twelve copies. It is made of 
heavy substantial material and is covered with 
black grain leatherette. The name of the mag- 
azine is stamped in gold on the cover. 

An ingenious mechanical arrangement is provided 
which makes it possible to bold the copies flat when 
reading from the binder. 
SHORT WAVE CRAFT Binder as described,$1 25 
prepaid in the United States 

Canada and foreign countries 25c extra. We accept 
money order, check, scamps or cash. 

SHORT WAVE CRAFT 
98 Park Place New York, N. Y. 
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4'T 'Wir Á:tC'' > 
3 Wit t Fl" 3 p` ï 

l!"1l.T ï_1 N ,' I.,P 
a. "« rfÇ¡í5 

! rr:¡, sl lll t;p,EÄAK É R,;., t 4 ... .111 'i Tunes from 15 to 200 Meters 
Absolutely the latest in short wave receivers. A complete 4 tube 

Short -Wave A.C. receiver with built -in dynamic speaker. 
All short -wave bands are efficiently covered with the four octo form coils supplied with the receiver. Police band, amateur band, ship -to -shore signals. 

C.W. are all at your finger tips. True -toned, powerful reception is assured 
by the output of a 2A5 power tube. Perfect undistorted power is handled by 
a full sized dynamic speaker. Built -in power supply is carefully filtered to 
reduce noise to the lowest possible level. 

All the parts, including the speaker are securely mounted on a strong, 
metal chassis. Will tune over the entire short -wave band from 15- to 200 meters. 

The entire receiver chassis is encased in a beautiful crackle- finished 
cabinet. 
Complete kit of parts $17.50 R. C. A. licensed tubes $2.95 Wired and tested 22.00 extra 

One Tube Rocket 
" 

who endeavoring to 
enter Ow slnmt - wave 
spectrum, without over- 
straining hi- laeket hook. 
Here i. a lit tier 
that will I ring in idiom 

station-. trots all 
part. of the , retry 
roliee hand -r,n- - nt,.r 
handy. and C.W. 

cal -uses one 230 low current tube. II, -glee, 
two 155 volt dry..eil and 1- d.5voitalt hatter. $3.95 C lote kit of narre, coils. htuenrint 
R. C A. licensed tube 70C 
natter 

'r 
a 2-155 volt-. I -15 volt $1.50 

win d s,d i ..d 51.00 

Universal A.C. -D.C. 
Short - 
Wave 
Receiver 

Co e kit of Irr* 
Rocs. Licen,..l Tal... 

Ou 

tst .. - - - 

Le arld. the 
I lemon, 

S7.95 
S3.25 

Oxford A. C. Dynamic 
Speaker 

1112 inch Concert Model 

Ira. has,. AvadniM.i 
Poll output. 

_ak complet. with 
.ú nia. 

hoC. Model 12500u/du 
Feld, 

S5.95 
$3.95 

NOW READY! 
HANDY SERVICEMEN'S MANUAL 

128 Pages 
F.1l1.4 rim! 
. 

dar.- har t` 
, 

rorm. 

ruln u 

n, week- 

Ch.r 25c itmmannafor 

Beginners Twin 
Short -Wave Receiver 

$7.95 

$1.35 
52.50 ` S2.00 

BAIRD Two Tube 
Universal A.C. -D.C. 

Short -Wave Converter 
rent A a i. ,oh that madly ru.l m ho. 
time. own' ` 

ami 1 -2525. 
Jost 

r a rlarhr.adra.tr 
let 

eLtr k 
and r., are 

made to receive door .,,. a:...l Taa.. 

$7.95 

S2.25 
roJ and Tmted 11.00 rte. 

Farrand Inductor 
Dynamic 

rrPlerme unto t pe of 

$4.95 

S3.95 

SPECIALS! 
Power itnr,.:,.ndine Key s .69 
Baldwin Type "C" Headphones 3.25 
C. R. Type Standoff Insulators. Dos .50 
Stn,tnl.ere- Carlson Phono Pickup 

. 5.95 
It.('.A. 100 A -100, B -103 Reolarmueut Speaker 

Chassis ... 2.75 
B.C.A.-Victor Hand Mike 125 

TRY -MO RADIO COMPANY, INC. 
Dept. S, 85 Cortlandt St., New York, N. Y. 

Branch -179 Greenwich St., No. Cortland[ St. 

Byrd Expedition Gets 
Candler Trained 

Operators 
If IF there ever was a stiff competitive ex- 

amination conducted for radio operators, 
where speed and accuracy in sending and 
receiving code signals were tremendously 
important, it was in the test conducted 
some time ago to select radio operators for 
the second Byrd Antarctic Expedition. The 
operators aboard the ship in the latest 
Byrd expedition now en route to Little 
America are Candler trained operators, 
which is certainly a tine badge of distinc- 
tion conferred upon Mr. Candler and his 
system of training radio operators not 
only to send dots and dashes with light- 
ning speed, but more important still, signals 
which are evenly spaced and which can be 
read with comfort and accuracy by other 
well -trained operators. 

There is no "royal road" to learning the 
art of radio operating and this applies 
particularly to the code phase of the game; 
it takes time and patience to learn how to 
send the code dots and dashes fast and ac- 
curate, as to spacing and length of each 
Clot and dash, but more important still is 
the calibre and system back of the school 
that teaches one. If the system is wrong 
or faulty, then no matter how fast the 
student may send. the chances are that he 
will use his own intuition in spacing the 
dots and dashes, and that means that every 
elan will space them to suit himself, gen- 
erally speaking. 

Beginner's Code and Theory 
Class 

PROVIDED sufficient inquiries are 
received, Mr. L. Victor, operator of 

amateur station, W2DHN, and author 
of the "Beginner's Transmitter" series 
now running in SHORT WAVE CRAFT, 
has offered to conduct a class over the 
air to help beginners obtain their radio 
operator's license. Mr. Victor is at 
present constructing a half kilowatt 
160 meter phone set and this rig should 
he able to reach from 200 to 300 miles 
outside of the New York area. Those 
interested should write a letter to Mr. 
Victor, in care of SHORT WAVE 
CRAFT, enclosing a stamped addressed 
postal. If there is sufficient interest 
manifested notification will be given in 
the pages of this magazine when and 
on what frequency these classes will 
he held. Suggestions are requested in 
regard to the time at which the class 
should be held. Those located outside 
the zone mentioned above should write 
to Mr. Victor and if sufficient interest 
is shown. other transmitting stations 
will he scheduled for code classes. 

"Smoothing Up" Your 
Receiver Controls 
(Continued from page 532) 

Figure 4 illustrates four methods of 
controlling the volume. The first dia- 
gram Fig. 4 -A, shows a 500,000 ohm poten- 
tiometer as replacing the more usual grid - 
leak in the first AF amplifier. This method 
provides a satisfactory control in small 
receivers, but no provision has been made 
to prevent the detector from overloading, 
and it is desirable to find a method where- 
by the signal strength can be reduced be- 
fore it reaches the detector tube. 

This has been accomplished successfully 
with the methods shown in Fig. 4 -B and C, 
the preference being for the method in fig. 
9 -C. However, both of these systems do 
cause detuning to some extent and are 
therefore to be avoided if possible. 

Figure 4 -D shows a very successful 
method. Here detuning effects as well as 
overloading of the detector tube is avoided. 
A potentiometer of from 3,000 to 20,000 
ohms will prove quite satisfactory in this 
position. 
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The "Champion" S.W Receiver 
(Continued from page 5J9) 

carefully isolated at all necessary 
points by means of properly by- passed 
short -wave r.f. chokes. Both the screen - 
grid circuit and the plate circuit of the 
r.f. tube are isolated in this way. Radio 
frequency current is kept out of the audio 
portion of the circuit by means of the 
r.f. chokes L3 and L6. The r.f. chokes are 
bank wound for maximum efficiency. 

The mechanical design and placement 
of parts in this receiver has been worked 
out with the idea of making all leads as 
short as possible. In other words, the 
Champion is custom -built throughout. 

Each stage is shielded individually and 
the entire receiver is built into a metal 
cabinet. Both the r.f. tube and the de- 
tector are also individually shielded. As 
a result, this receiver possesses stability 
seldom found in a short -wave receiver. 

New -Type Coils an Important Feature 
Coils Ll and L2 are six -prong plug -in 

type coils. Coil Ll has the special Iso- 
lated primary for use with special "noise- 
less" antennas. Coil L2 is wound with 
primary, secondary and tickler. The two 
coils furnished with the receiver cover 
the 20 meter band. Additional 35, 50 and 
100 meter coils are available. The low - 
loss construction of these coils is espe- 
cially noteworthy. They are solenoid 
wound on 1 -54 inch diameter "grooved" iso- 
lantite forms. The wavelength range is 
plainly printed on the handle of each coil, 
thus affording quick wavelength changes. 

A single- throw, double -pole jack switch 
J3 serves as the "on -off" switch for the 
B and C batteries and also connects the 
chassis to A plus, thus completing the fila- 
ment circuits. 

The loud speaker is connected to the 
output by means of the twin jacks, J1, J2. 
A special 8" permanent- magnet dynamic 
speaker is recommended for use with the 
Champion. This requires no external field 
excitation. A highly efficient magnetic 
speaker may be substituted if desired. A 
jack, J4, is provided at the rear for ear- 
phone reception 

The attractive crystalline finish steel 
cabinet does not show finger marks. The 
cabinet measures 1252 inches wide by 6 
inches deep by 82% inches high. The con- 
struction is such that all shielding is a 
part of the cabinet, since the entire job 
is spot- welded. A vernier dial of the drum 
type is provided. 

The Lafayette Champion is especially 
designed for operation with a two -volt 
"air -cell" battery for supplying the fila- 
ments. A "B" supply of 135 volts is re- 
quired. A long, color- coded, eight -wire 
battery cable is supplied with the re- 
ceiver. 
Set Is a "Champion" Distance Getter 

This receiver is capable of bringing in 
real distance on a loud speaker and it 
does this consistently. Foreign stations, 
police calls, ships at sea, airplane mes- 
sages, trans -Atlantic phones -the entire 

Another view of the Lafayette "Champion" 
short -wave receiver. 

array of short wave stations comes in as 
the dial is turned. 

Hints on Operation 
There are three controls on the La- 

fayette Champion. Facing the front of 
the chassis, the control on the left hand 
side is the antenna trimmer. This trim- 
mer controls a special selector winding, 
which is interwound with the secondary 
and results in a highly efficient and selec- 
tive radio frequency transformer. The 
control knob in the center is the station 
selector control. The knob on the right 
hand side is the volume and regeneration 
control. The "on -off" switch is in the 
center. 

For a start, it is best to turn the re- 
generation control until the set "spills 
over" or a distinct hiss is heard. Adjust 
the antenna trimmer, by visual inspection, 
until the plates are approximately half 
way in. By rotating the station selector, 
a series of whistles and squeals should be 
heard as many stations, code, telephone, 
television, etc., are received. Adjust the 
trimmer for the loudest hiss. 

Turn the dial knob slowly until a con- 
tinual whistle is heard, (interrupted whis- 
tles indicate code stations). This is prob- 
ably the carrier of a short -wave telephone 
station, and if modulated by speech or 
voice, these sounds will be heard above 
the squeal. Tune until the squeal is the 
loudest. The squeal can now be cleared 
by backing down the regeneration control 
until the receiver stops oscillating. A 
slight readjustment of the tuning dial may 
be necessary as the regeneration control 
is moved. Adjust the volume to suit by 
means of the regeneration control. 

The trimmer adjustment is not critical, 
and need only be set for each set of coils, 
except for the reception of very weak 
signals, which necessitate careful adjust- 
ment, all around for best reception. 

"Champion" Coil Data 
The coils used on the "Champion" short 

wave receiver are identical. Coil data follows: 
14 to 24 meters 

3 turns of No. 26 double silk wire in slot at 
the bottom. This is the primary. 

6 turns of No. 24 enamel interwound with the 
secondary. This is the tickler. 

6 turns of No. 14 enamel. This is the second- 
ary. 
23 to 41 meter 

8 turns No. 26 double silk- primary. 
10 turns No. 24 enamel -- tickler. 
12 turns No. 14 enamel -secondary. 

38 to 70 meters 
3 turns No. 26 double silk -primary. 
13 turns No. 32 double silk - tickler. 
20 turns No. 18 enamel-secondary. 

65 -11S meters 
4 turns No. 25 double silk -primary. 
22 turns No. 26 double cotton -tickler. 
35 turns No. 20 enamel -- secondary. 
Coil Forms, 6 -pin, threaded (or smooth) isolan. 

tite (or other insulating material. 1!_ in. dia. x 
21/2 in. long). 

Improved plug -in coils of the 6 -pin type, 
the wire being wound on grooved isolan- 
tite forms. The wavelength rating ap- 
pears in a protected label set into the knob. 
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NATIONAL 
SHORT WAVE PRODUCTS 

Precision Type N Dial 
The National Type N Dial 
has the mechanical 
smoothness and accuracy 
so essential for Short 
Wave use. It is of solid 
German Silver. engine di- 
vided and equipped with a 
Vernier reading to 1/10 
division. The planetary re- 
duction has a ratio of 6 
to 1. 

List Price. 56.75 

Short Wave Condensers 

Fifty -two models! All em- 
body the basic National fea- 
tures of insulated bearings. 
constant impedance pigtails. 
Isolantite insulation and 
non -resonant aluminum 
plates. 

National R39 Coil Forms 
)fade of the ultra low -loss material 
R -30. National Coil Forms insure 
stability. maintain calibration. linth 
sizes are dell geed for best form 
factor ami lowest ILK. Resistance. 
The Standard Coil Form (I. 
6 prong, is 114- in diameter. 

5 1)r 

long. List Pelee is 5.75 each. The 
iildget toll Form (I prong only) i. 

1- In Ilameter. 114' long and lists 
for 5.50. 

Low -Loss Coil and Tube Sockets 
.\ point which is often overlooked 

anultra high -frequency receiver 
d transmitter design Is the em- 

eimy of 11)11 and tube stets. 
Suitable for either standard 

Ñub- panel or base -board mounting. 
In standard I - . 5 - . 6- a d z -prong 
sales as well as in sue. r dal s Prong 
for National rolls. List Price. 5.60. 

National Short Wave Choke Type R -100 

Isolantite mounting. continu- 
ous universal winding in four 
sections. For pigtail connec- 
tions or standard resistor 
mountings. For low powered 
transmitters and all types of 
high frequency receivers. 

List Price. 5.75 

National Transmitting Choke, 
dirkType R -* 

Isolantite insulation on metal 

lin 
base- 10,000 v, insulation: con- 
tinuous universal winding in 5 
tapered sections. For both high 
and low powered transmitters 
and laboratory oscillators. 

List Pries, $2.25 

National Grid Grip 
This remarkably convenient 

III little Grid -Grip easy to 
pe orate, never works loose. 

makes r un u l lnou rirct rlral 
"Marl. Eliminates possi- 

billly of loosening rap on tube 
when removing head. Tan 
sizes, for brnadrast tubes (List 
Prise 5.05) and for large 
tubes. such as the 872 (List 
Price 5.10). 
Lid price, include Federal Excise Tax and are subject to 
lo', discount a11.11 purchase is made through authorized 

N.'l'IIIN.\L Cu. dótributors 

Send for the Free National Catalogue No.220 
7.fail t he coupon below for t he National Cen- 

ral Catalogue No. 2.20. Its sixteen pages de- 
eribe a complete line of .quality parts for the 
amateur and constructor. 

NATIONAL COMPANY. INC. 
61 Sherman Street 
Malden, Massachusetts 

Gentlemen: I endosse de In stamps to muer mailing rosis 
of your General Catalogue No. _it. Please moll It at 
once to the address below. 

Address 
StYÖ-1-34 
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A Reliable "Station 
Finder" 

By Sol Perlman, E.E. 
O C T O C O I L S 

Go With Byrd to the South Pole 
Commander Byrd will depend on Octocoils to keep in touch with the world 

You can depend on OCTOCOILS to give you BETTER results. 
Beware of imitations -look for the word OCTOCOIL moulded on the form 

The New 
Price 

is now 
$2.50 
per 

set of 
four 1$b 1N 29to S$ Ss to 110 103to25 

Son Murat Yews Maters 

Wave- 

length 
Range 

15 to 225 

meters 

A Standard for Short Wave Set Builders Since 1928 
Now in use in more than SIXTY foreign countries. 

OCTOCOILS are moulded in genuine bakelite in four distinctive tutors, green, brown. blue and red. and are wound with Nos. 12. 14. 16 and 25 enamelled wire. They plug into the ordinary four prong socket. These coils will also t.over the 10 to 80 meter amateur band when used with .011005 midget vari- able condenser. Ask the HANI. he knows. At your dealer or all Kresge $1.00 stores -or sent postpaid anywhere on receipt of price. Free two and three tube S. W. diagrams included. 

SHORTWAVE AND TELEVISION CORPORATION 
Division of General Electronics Corporation, 70 Brookline Ave., Boston. Mass. Pioneer manufacturers of 
Television and short wave apparatus. Television and sound stations WIXAV, WIXA U. WI XG and Short 

Wave Station WIXAL -15000 watts 

Europe or Asia - NO TRACE OF HUM IN SUPER- 
TONE A -C SHORT WAVE SET WITH 

THE NEW BAND SPREAD FEATURE. 
Plug -it rolls are u -cd. at coincidently accessible socket positions (near corners of the chassis top). Each tuned ciao it t 

r 
independently tcontrolled. w That improves sensitivity. Regeneration control is dual in char - acter -u.wd feedback. roudenser and a tmtentimnet er besides. This brings in those elusive stations charm- ingly. .tt right is the separate power supply and its shield container. 

Dual regeneration for C.W. reception as well 
phone. Consistent daily reception of Euro- 

mean stations assured. 

Improved Nn. -in roils on the iris ribbed form. 
Hammarlund I . i,d,n -erg used. Vernier Dial. De- 
livery on 'le , ts can be made in 4 days. 

A DREAM COME TRUE -BIG RESULTS ON SHORT WAVES AT VERY 

Complete kit of parts for building 
both the receiver and the separate 
Pewee supply. contains 
exeept tubes and set cabinet. 
The speaker is in- l' 19.25 eluded 
Five tubes (one 58, one 57. one 56, 
one 2A5, one 80) at $3.75 extra. 

LITTLE COST! 
The sired ami L.IrJ model ant 
alsts of the kit built up at our 
Precision laboratory by expert en- 
gineers. Tho price, less tubes, 
but including 

#23.50 speaker 

The rot:1, r proper, Less the power 
supply. less speaker, and less 
tubes. This outfit can be worked 
with a filament transformer and a 
It eliminator, and the price or 
tine wired receiver 
is. 

$ 
1 2.00 

SUPERTONE PRODUCTS CORP., 35 Hooper Sf., S. W., Brooklyn, N. Y. 

P 
To SHORT 

S 
WAVEE 

CIA 
CRAFT 

L 
READERS 

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

,numbers to fill your order. Note we cannot ex- change the copies for ones that have been sent to 
you. 

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

As we have only a small supply of back numbers 
l owa ._..__.__...._..._. ...___...__.._...._........_... on hand, this offer will be withdrawn as soon as 

they have been sold. 
We accept U. S. stamps, U. S. coin or money 

order. Rush your order today. 
SHORT WAVE CRAFT, 96 Park Place, New York, N. Y. 

Short Wave Craft 1.39 
96 Park Place, 
New York, N. Y. 
Gentlemen: I enclose herewith 85e for 
which you are to send me six back number 
copies of SHORT WAVE CRAFT as fol- 

Address. 
City State 

Technical Adviser, N. Y. Chapter, International S.W. Club 

THE wavemeter is an instrument defi- 
nitely associated with radio measure- 

ments. Its importance and usefulness has 
long been known by the Transmitting 
Amateur, but its application to receiving 
has not been so wide -spread. With the inception of the use of short wave trans- 
mission, the Oscillator -Wavemeter became 
of increasing importance to the listener. 
Its aid in locating the short wave stations 
and determining the wavelength of the un- 
known stations has made it an important 
accessory to the short wave DXer. 

The author will describe in this article 
a simple and effective oscillator -wave- 
meter, how to construct it and how to calibrate it. An oscillator -wavemeter is a miniature radio transmitter and the signals that it emits can be tuned to the various wavelengths by adjustment of the 
dial. The oscillator -wavemeter to be de- 
scribed here is of the harmonic generator 
type; that is, in addition to generating a signal on the fundamental wave, it also generates a signal on a large number of harmonic wavelengths. "A harmonic" is 
an equal portion (which may be 1/4, lh, 
1/4, 1/7, 1 /10, 1/14, etc.) of a fundamental 
wavelength. 

In order to positively identify the signal 
from the oscillator -wavemeter and render 
it useful to the owner of any type of re- 
ceiver (regenerative, non -regenerative or superheterodyne) it incorporates an audio 
oscillator generating a note of a distinctive 
pitch to modulate the signal of the oscil- 
lator- wavemeter. The coil -condenser com- 
bination was chosen to tune in the broad- 
cast band because it could readily be cali- brated and the calibration checked at a fu- ture date for errors and variations due to change of tube, etc. The Federal Radio 
Commission's regulations demand that all broadcast stations maintain their frequency 
within 50 cycles for which they are licensed. 
Precision of frequency means only a va- riation of 50 in 550,000 cycles of 1 part in 
11,000 (better than 0.01 % of one per cent). 
The oscillator- wavemeter being a measur- 
ing instrument, precision is its most im- portant characteristic. An oscillator -wave- 
meter depends for its precision on three factors, the design, the construction and 
the care with which it is used. Simplicity 
in design lends itself to precision. The 
fewer components in its construction, the 
lower factors to vary its precision. The 
choice of the harmonic generator prin- 
ciple was made because it reduces the os- 
cillator- wavemeter to the use of one coil. 

In its construction, rigidity is an impor- tant consideration. A variable condenser 
that has good bearings, heavy plates and no 
end play should be chosen. The dial 
should be readily readable and if it is 
of the vernier type, it should not be prone 
to slippage. The coil should also be rigid 
in its mounting and the wiring should not 
be slip -shod. The oscillator-wavemeter 
serves the following purposes: it will, if ac- curately calibrated and used, locate the setting on a dial where a station of known 
wavelength should be heard and it will de- termine the wavelength of a station of un- 
known wavelength whose identity you want 
to find out. The station that you want to hear may be too weak to be readily heard 
as you twist the dial, but if you had an 
oscillator -wavemeter, you set it for a defi- 
nite wavelength and tune for its signal. 
When the receiver is tuned for the signal 
of the oscillator -wavemeter, your receiver 
is more or less accurately set to receive that station. After switching off the os- 
cillator- wavemeter, a slight readjustment of 
the receiver dial should bring in the sta- 
tion if it's on the air. To locate the wave- 
length of an unknown station you are hear- 
ing, you tune the wavemeter to zero beat 
with incoming signal and, referring to the 
calibration chart, you immediately find its 
wavelength. 

Looking at the diagram of Fig. 1 you will 
see that the circuit indicates that the os- 
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cillator is of the simple "tickler" feed -back 
type and the audio oscillator is of the sanie 
type. The radio frequency oscillator is 
modulated by the audio oscillator in the 
plate supply circuit and is commonly called 
Heising" modulation, after the name of 

its inventor. From the picture of the fin- 
ished oscillator -wavemeter you can readily 
observe the simplicity of its construction. 
The fact that the entire units is mounted 
on the panel makes it compact and easy 
to wire. The leads are short; the unit 
can be readily checked for errors. The 
material for its construction is reasonable 
in price so that every short wave "fan" 
can readily afford to own one. The list of 
materials are as follows: 
1 -7 "x10" Aluminum Panel 
1 -4" dial (Vernier). National (or other make) 1- toggle switch 2- National sockets 
1 -500 mmf. variable condenser (General Ra- 

dio) National (Hammarlundl 
1 -Oscillator (revamped "broadcast" coil to 

suit condenser used to tune it) 2- 26,000 ohm 1 watt resistors (Lynch) 
1 -.001 mf. mica condenser 1- .00025 mf. mica condenser 
1 -.1 mf. tubular condenser 
1 -8 ohm filament flat strip resistor 1- Cabinet to take 7 "x10" panel 
1 -2 ft. length of 4 wire battery cable and 4 

lugs 

- 

I 

1 1, í i i i i; c fi S i 1 

ma ma ma 

"ft Uft 

Mft 

Fundamental wavelength and harmonic 
chart. Manufacturer of the Station lo- 
cator supplies an elaborated chart, where- 
by a large number of the shorter wave- 

lengths can he determined. 

2 -280 tubes: RCA Radiotron, Arco. 
1 -45 volt "B" battery 
1-11/2 volt dry cell 
1 -sheet of cross -section paper for calibration 

chart 
Note that the coil is a revamped "broad- 

cast" coil. That is, that the primary wind- 
ing is removed, a sheet of this paper (fool- 
scap) is wrapped over the tuned winding 
and a winding having about s/4 or of 
the tuned winding is put on. The new 
winding must be wound in the same di- 
rection as the tuned winding. 

When the unit is complete the following 
simple tests are made to determine if the 
oscillator -wavemeter will work. Hook up 
the batteries to the "O -W" and then put 
the tubes in their sockets. Snap the switch. 
Connect a pair of earphones between the 
B plus wire and the B plus of the B bat- 
tery and listen for a tone. If the audio os- 
cillator is working, a distinctive low -pitched 
tone will be heard. If it is not, reverse 
the primary connections to the audio trans- 
former. If still no tone is heard then the 
audio transformer may be "open -circuited," 

The "station locator" or oscillator unit is 
shown in the cabinet at the left; receiver 

at right. 

for JANUARY, 1934 
or some part of the wiring is wrong. As 
to the audio tone, the size of the audio 
tube's grid -leak and grid condenser may be 
varied for a more suitable tone. 

To test the entire unit for signal, the 
unit is placed near a broadcast receiver and 
the receiver is switched on to receive a 
station (any frequency). A wire is con- 
nected from the B plus terminal of the 
B battery to the antenna post of the re- 
ceiver in order to feed the signal from the 
"O -W" to the receiver. The "O -W" is 
switched on and the dial is turned until a 
whistle is heard in the receiver mixed with 
the distinctive low- pitched note and the 
radio program. If the whistle is not heard. 
check the wiring, the proper connection of 
the terminals of the tickler coil and the 
voltage for the operation of the tube at its 
socket. Now that it is made certain that 
the "O -W" works correctly, the next and 
most important procedure is to calibrate 
it. 

Starting the dial of the broadcast re- 
ceiver at the 1500 kc. end, a station is 
tuned in and brought to its peak setting. 
Then the dial of the "O -W" is tuned 
s- l- o -w -1 -y until the distinctive low- pitched 
note is heard and then the whistle of the 
"O -W" heterodyning the signal. The dial 
of the "O -W" is turned s- l- o -w -1 -y until 
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Diagram of connections for the "station 
finder" devised by Mr. Perlman. 

the heterodyne whistle is brought to zero 
beat. The broadcast station wavelength 
and the dial setting of the oscillator -wave- 
meter are tabulated for a number of broad- 
cast stations tuned in. This table should 
appear as shown below: 
W.L. 
200 
207 
214 
222 
231 
240 
254 
265 
296 

KC Dial 
1500 -10 
1450 -12 
1400 -14 
1350 -16 
1300 -18 
1250-201/2 
1180 -24 
1.130 -27 
1100 -29 

W.L. 
297 
319 
349 
370 
394 
422 
454 
492 
518 

KC Dial 
1010 -35 
940-40t¡ 
860-47,u 
810 -53 
760-69% 
710 -67 
660 -77 
610 -89 
580 -99 

The information in the table of calibra- 
tion points of the "O -W" dial is then 
plotted on the Calibration Chart. For ex 
ample, 1300 kc. corresponds to No. 18 of the 
oscillator -wavemeter dial. 1300 kc. is 231 
meters. Reading from right to left 231 
meters is 16.5 divisions over. Reading up 
18 divisions for the No. 18 of the dial a 
point is marked on the chart. In this man- 
ner a number of points are marked on the 
chart. Then the successive points are 
joined by a line. The successive short lines 
joined together form the calibration curve 
of this instrument. Note the table of wave- 
lengths showing the fundamental wave- 
lengths in the broadcast band of the suc- 
cessive harmonics shown up to and includ- 
ing the 15th. It is the information con- 
tained in the table of wavelengths which 
eliminates much of the mathematics neces- 
sary to determine the dial setting of the 
oscillator- waveneter for any wavelength 
sought. 
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building, testing 
and repairing all kinds 

of radio receivers! 

THE three volurnes of this Library cover the entire 
geld of building. repairing and "trouble-shooting- on 

modern radio receivers. The Library i: unto- I h.- minute 
in every respect and Is based on the very latest dewlap- 
[Penis in the design and manufacture of equipne nt. The 
rapidly -growing interest In short -wave and television re- 
ception is thoroughly covered in complete sert ion it hic] 
deals it fib the construction of this type ut apparatus. 

Radio 
Construction 

Library 
EEINCLUDING SHORT -WAVE AND -7 

TELEVISION RECEIVERS F L AND AUTO RADIO .S 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty, University Extension, Massachusetts 
Department of Education 

Three Volumes -1087 Pages, 6:9 
605 Illustrations 

VOLUME I: presents the fundamental principles of radio 
so clearly and simply that anyone of average training 
will be able to read. understand amt apply them. It 
give, actual working drawings and lists of materials for 
the construction of many typical sets. 

VOLUME II: Newly revised edition. fully usses all 
of the elementary principles of radio ronctru and re. 
pa Ir. An explanation of the necessary steps for "trouble 
+boob ng." repairing. servicing and constructing radio sets 
sccessfully. Practical data Is also given On auto radio. 
midget sets. radio -noise meters. automatic volume. tone 

nd static control. etc. This volume In. lodes MMIplete 
Instruct Ions for the c nA run ion and operation of short- 
wave and tiler 1?1011 receivers. 

VOLUME III: covers the essential principles underlying 
the operation of vacuum tubes In as non -technical a man- 
ner as is 

a 

c nsistent isi th an- urger. It discusses Ow eon - 
struelion. action. reactivation. test ing and u. e of vacuum 
tubes: and a interesting sert ion is denoted to remote 
control or industrial pros esses and precision measure- 

ment,. 
EXAMINE these books ter 10 days FREE 

This Library Is not only a thorough home. .1 utly case. 
but handy means of reference for the more experienced 
radio experimenter. repair man. and radin shop -owner. 
To these men. as well as to those who lislre to advance 
In the radio profession. this offer of a 10 days' Free 
Examination Is mole. 

Simply clip. fill In. and mail this reopen 

McGRAW -HILL 

FREE EXAMINATION COUPON 

McGRAW -HILL BOOK COMPANY. INC., 
330 W. 42nd St.. New Yak. 
Gent lentes: -Send me the new RADIO CONSTRUC- 
TION LIBRARY. all charges prepaid. for 10 lays' 
Free Examination. If sat lsfactory I will send $1.50 
In In days. and $2.0n a month until $7.50 has been 
paid. If not wanted I will return the books. 

Name 

Ronne Address 

City and State 

Position 

Name of Company SWC -1 -31 

(WRITE PLAINLY AND FILL IN ALL LINES) 

L 
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The Masterpiece II 

THE FINEST S. W. GLOBE 

A Alma's- Sízetl Glo ht. for Short -U Duet Faits 
Here. at last, is the most marvelous gli.be bargain of the world. It's a big fellow, as you 

can see in comparison with the standard telephone set. The globe mensures 12 inches in 
diameter, and the total height. with pedestal, is 16 inches. The globe is printed in some 
fourteen different colors. and is waterproof. so that it can be washed without trouble. The 
"Meridian" in which the globe moves is made of highly polished and nickel -plated metal, 
while the base is a beautiful dull black. A simple lock "A," makes it possible for you to 
change the angle of inclination, for easier inspection and measurement. Only the hest of 
material is used in the making of this globe, and this is the first time that a large globe of 
this kind has been sold at such an extremely low price. 

Only with a world globe of this kind Is it pos. ihle to gel o true picture of the relation of countries to each 
other. air -line ulkt alles. etc. For instance. which is nearer In New York -Moscow. Russia, or Rio De Janeiro. 
Brazil. petmwn. South Africa. or Tokio. Japan? Honolulu. Hawaii. or Lima. Peru? You will be amazed when 
woe act route to measure the distances. This I. best done by stretching string over the globe. in such a 

away ill passes directly over the Don cities or two points in question. Not only Is a fiat map deceptive hut. 
e 1 it comes to dit :mie. 11 1- all w Th. Irap m enit eon be made oulp on a plebe. This globe la 

big lenough tto give your den or room arprI!. 4.10.na who and those ho own them would not part with theirs. 
JUST THE THING FOR A X -MAS PRESENT, 

The World Short .Wave Globe, as tllo - 

traled. 12 -inch diaine!er, Pi Inches I 

Auch, nth.. up -ln -dale ipublished 
10321; over .500 Ind l' 
Deere have been 1362 

names 
chan, 

the ra-t ten yearn. Slotting cadi,_ 
rule Des of 1'. Department of Con:.. 
and Royal Crogranh!e SINC i y 1 

1- :tlg!anti: N +Ip1. as hies at, 

HOW TO ORDER 
their local broadcasters. Washable lac - 
tuer finish; movable -meridian style of 
mounting. Smart modern base design in 
Idaek. polished nickel 1a..!dlan. VI :I,'.,.: 
are packed In a anon for 

w 

s 

and e guarantee di-liver ll 
do pm to Yon List prie,.. $3.75 n Your Special Price 

SHORT WAVE CRAFT 98 Park Place New York City 

DATAPRINTS: 
Construction Data In Blueprint Form 

Y -,.i .>u Datapoint con 

construct 
for 

trucs to 
this s ft. 

20.000 sua coil. fermeras s N w 
20.000 voit transformer a 
cites.... Price s5o.7 
Exciter Transformer Data O 50 

VocGRA 
PNO NR C s 

e` de Ìanals on 
steel wire bvééneïiod 
t ante°f:s: aé transmitted Construc- 
tion data tspectaa 50.50 

T4sw0 OH Ouets coas MAGNET COIL DATA 
Powerful N o te.y .Levo. n,nrnet, line 40 

h0.75 0.00 
'i,,tu tar i..,dn. 

I :,JirrrRg 110 V,104.. is D.C. Dru et n lift 25104 0.50 
1h,.er date: r,',,t re it .M't is. gN 110 Yak D.C.. maolb.. Lat eleeiromagn.t. 0.50 

volt tranri,.nncr: we lin halo., 0.75 110 Volt D.C. ,.,I.. i4'. lilts 2 W. ti,,ourh 
Vwlrtta t . tin th frequency coil data: l inch. . . .... 0.50 
110 volt A.C. or D.C. Wile l'n,olk: need 110 Volt D.C. mienoid. Idle O lh. through 

for 'vkdet r. tree ment and ("Ez- 1 inch 0.50 
y 0.50 12 Volt D.C. anlen,id. lifts 2 Ih. Il h 

111.0 to one. tr Oudin coil from vacuum 
0.60 

1 inch 0.50 

tab mark Testa roil: otvrratea on Ford 
A.C. Solenoid. powerfu1,110- v,dt.80 -cycle 0.50 

it M0T0R -1/10 H.P.. 110 volt A.C. a0 

3 inc,ition 
m0 0.50 cycle table for driving 12" fan or 

h ate,. 1hnlb roil: Iln ..,n A. C, Ì1I nPM nO ei rot err Hal dnu... O.bO 
..lin . 0.50 Ba o Tt,en- Pinrr'by IPlmtriti» tin - 

ITRANCrORMrR DATA hrdiar 2 x.w'. CO vt. m Svt- trio:. 
1 k.w.. former data, e 0.50 

alt. , o.r 20 m c' ...Ie..le 0.35 
v 0.50 20 practical Tet..dane hook -UM 0.35 

0.50 
r volt. 0cyclr,, t i r t sir table for 10Mi.rh i at movements. for inventors 0.SO 

1vÁ 
primary. 

mils . 0.50 Polarized R 
Address 

fl Sensitive 0.50 
Induction Ceil1 m 1I incl. mark data.. 0.50 1) Adérou System t 0.50 
-o Electrical Trick... for LODGES and PARTIES f0.10 
(low Tn Fry Egg. on Cake of Ice Electrically., 0.50 
'Rewinding: wmo11 Motor Armour... 0.50 

t20,. Discount on an orders for $3.00 or more. No C.O.D./ 

The DATAPRINT COMPANY 
Lock Boa 322 RAMSEY. N. J. 

(Continued from page 5U) 
and dirt out of the set. It further permits 
of the most advantageous physical location 
of the parts upon the chassis in terms of 
electrical efficiency, something, as can be 
seen from Figure 2, that makes for both 
mechanical and electrical symmetry. 

Band -Spread Tuning Arrangement 
The use of two dials instead of a single 

tuning dial is the second change referred 
to. The receiver is completely tuned by 
the right -hand dial and its single knob, 
as was the first MASTERPIECE. The 
second dial is simply a vernier, or band - 
spread tuning dial to permit the short wave 
bands such as the 6000, 9500 and 12,000 
kc. short -wave broadcast bands being 
spread out over a whole full dial scale for 
easy tuning. It may likewise be used to 
spread the five amateur bands for easy 
tuning -or even small segments of the 
broadcast band. It is purely a vernier, 
not a second tuning control. It need not 
be used at all in operating the set, yet its 
use makes for much easier tuning of the 
short -wave bands. 

Tuning of the short -wave bands in the 
first receiver was made easy by a 28:1 
dial ratio. This was necessarily slow to 
tune with over any range, but even more 
important, did not permit of spreading 
the different short wave stations far 
enough apart on the dial scale itself to 
make for easy reading for the eye. With 
this new band -spread dial, the main tun- 
ing dial need only be set at, say 6.2 for 
the 6000 kc. or 50 meter short wave broad- 
cast band, and all the stations in this 
band will be found spread out nicely on 
the vernier dial -actually making short- 
wave tuning easier than is broadcast band 
tuning on ordinary receivers. 

Tuning is not rendered easy by any high 
ratio tuning dial, which will necessarily 
be mechanically stiff. By the use of 6:1 
automatic take -up gear drives with op- 
posed gears (an equivalent of the heauti- 

- fully smooth helical gear control ) the me- 
chanical operation not only is smooth and 
entirely free of slippage, wear or back- 

: lash, but the control knobs turn with 
extreme ease and absence of effort. Tun- 
ing is thus nude faster, easier, simpler, 

t and easier to read. This simple mechan- 
ical change is invaluable, and in the hands 
of a novice can make all the difference 
between skipping over foreign short wave 
stations or having them actually easier to 
find than broadcast band stations. 

Handiness of Control Increases 
Enjoyment 

The control knobs are, looking at the 
polished chromium front panel, upper 
two, the main tuning knob and dial at 
the right and the vernier or band spread 
dial and knob at the left, with the visual 
tuning meter at the top center. The four 
lower knobs are left to right, audio vol- 
ume level control, manual tone control, at 
the lower center the audio beat oscillator 
toggle switch, interstation noise suppres- 
sor or sensitivity control, and the four 
position wave- change switch. 

In any sensitive receiver using a per- 
fect automatic volume control system, 
sensitivity will rise to a maximum in the 
absence of a carrier signal, and local noise 
is bound to be heard between stations. In 
the daytime, this is particularly annoying 
when many channels are bound to be dead, 
and noise will be heard as the set is tuned 
between the stations normally heard in the 
daytime. 

A New Kind of Sensitivity Control 
A special squelch tube was used in the 

first MASTERPIECE connected to func- 
tion as a valve refusing all signals and 
noise below a certain level when it was in 
use. By this means the set could be tuned 
from station to station with dead silence 
between stations when desired. This ar- 
rangement had two disadvantages. It re- 
quired an extra tube, and its cut -off level 
had to be set at some arbitrary point - 
it could not easily be set to agree with 

(Continued on page 561) 

www.americanradiohistory.com

www.americanradiohistory.com


SHORT WAVE CRAFT for JANUARY, 1934 

the different local noise conditions found 
in different locations. Also, it was found 
that many stations constituting good noise - 
free entertainment, would, in the course 
of their normal and continuous slight 
fading, fade across any arbitrarily estab- 
lished cut -off level, resulting in a periodic 
cut -off of reception, or if fading was rapid, 
in choppy, distorted reception when the 
squelch circuit was in use. 

An ri. (radio- frequency) sensitivity 
control has been substituted for the 
squelch circuit, which was a switch like 
valve and has been eliminated, therefore. 
This sensitivity control can be adjusted 
to suppress any prevailing condition or 
level of local noise, which is obviously ad- 
vantageous, and eliminates entirely the 
possibility of choppy reception of stations 
fading slightly across the cut -off level of 
any automatic squelch or valve circuit. It 
permits of adjustment when desired, of 
the r.f. -i.f. (i.f.= intermediate frequency) 
gain to the exact degree desired, almost 
wholly independently of the actual loud 
speaker volume desired, and over all ordin- 
ary operating ranges, has no effect on the 
automatic volume control action, or on the 
operation of the audio volume level control. 

The use of the better r.f. -i.f. sensitivity 
control eliminates the arbitrarily adjusted 
squelch tube, and together with three new 
and meritorious tubes recently introduced, 
permits of the elimination of a total of 
three tubes net, allowing somewhat better 
results to be obtained than with the orig- 
inal fifteen at first employed. 

The Complete Circuit 
Thus the revised tube circuit line -up is: 

'58 r.f. stage, 2A7 combined first detector 
and electron -coupled oscillator (the first 
combination tube so far introduced which 
gives actually better results than separate 
tubes performing the same functions), 
three '58 i.f. stages the third stage used 
for selectivity, not for gain -its additional 
gain cannot be used), '56 first audio stage, 
2A3 pushpull Class A fifteen watt power 
output stage and 5Z3 rectifier. 

It can be seen that from the original 
tube complement the '56 oscillator and '57 
first detector have been replaced by the 
even better 2A7 tube, which performs both 
functions with higher gain and the desir- 
able frequency stability and uniform out- 
put of the electron -coupled oscillator. Thus 
one tube is eliminated, and the perform- 
ance is improved a bit. The next tube 
eliminated is the squelch tube, referred to 
previously. 

Two '80 rectifiers were originally used. 

The new 5Z3 thermionic high vacuum rec- 
tifier, having the same power capacity as 
two '80s, allows one of the original two 
rectifiers to be dropped, thus effecting 
further simplification. 

Actually, however, the improved and 
simplified receiver uses twelve tubes, the 
twelfth tube being a '58 in the added 
third dual tuned i.f. stage. The entire i.f. 
(intermediate- frequency) amplifier is air - 
tuned, making for permanency of setting 
in all climates, for the first time at no loss 
of selectivity. This tube is added only be- 
cause it is the simple and obvious means 
of coupling the two extra tuned circuits 
added to the i.f. amplifier to set the selec- 
tivity up to absolute 9 kc. 

A tuned or transposed antenna or lead -in 
system may be used when desired by vir- 
tue of separate antenna coupling coils for 
each of the four bands. 

A tuned r.f. stage is used on both broad- 
cast and short wave; the additional gain 
of this stage cuts down oscillator hiss and 
results in a very fine signal -to -noise ratio. 
It also eliminates the repeat spot or image 
interference so common in many improperly 
designed superhet receivers. 

BOOK REVIEW 
"Theory of Thermionic Vacuum 
Tubes,' by E. Leon Chaffee, l'h.D. 
Published by McGraw Hill Book Com- 
pany. 652 pages. Size 9% "x6". 
l'rice $6.00. 

This extremely valuable book will find 
favor among all radio experimenters as it 
contains a wealth of definite information 
covering every conceivable characteristic 
of thermionic vacuum tubes. Some of the 
outstanding chapters are Molecules, Atoms 
and Electrons; Conduction of Electricity; 
Emission of Electrons; Practical Sources 
of Emission and some General Physical 
Aspects of Vacuum Tubes; Metal Fila- 
ments having an Absorbed Monatomic 
Film of an Electropositive Metal. Funda- 
mental Considerations Pertaining to Tri- 
odes; Dynamic Measurements of Triode 
Coefficients; Effects of Gas in a Triode; 
Methods of Reducing Energy Interchange 
between Grid and Plate Circuits of a 
Triode (Neutralization ); Theory of Opera- 
tion of Non -linear Circuits v ith Large 
Electrical Variations, with special refer- 
ence to detection with large signals. The 
book is profusely illustrated with curves, 
circuits, and formulas and there does not 
seem to be a single point not touched upon 
by the author of this book. 
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Xkiravette 
4-Tube Battery Model 

S.W. RECEIVER 

The graphic curves above show the following 
features for the Masterpiece II "all- wave" re- 
ceiver: A -the curve of sensitive for the re- 

ceiver; B -the selectivity curve; 
sensitivity 

fidelity 
curve, and D -the undistorted power output at 
different inputs. 

Here's a battery model Short Wave Receiver for 
the fan who lives where electricity is riot available, 
yet which incorporates all the well known features 
of the A. C. operated S. W. Receiver. 

In overall sensitivity this set is practically equal to 
A. C. models. This receiver operates on a 2 volt 
Aircell for filament current and 135 volts of "B" 
battery. All steel case in black crystalline finish. 

Model 1.4-15 Receiver with set 20 meter 23.50 coils, less tubes, batteries and speaker 
Model M -I8 as above, but with tubes $27.50 
Special "8" Dynamic Speaker $ 8.50 
Additional plug -in coils 35, 50, and 100 

meters, per pair $ 2.50 

look at These Bargains! 
Variable Air Condenser 

Precision built; suited for S. 

W. work. 26 Plates, max, cap. 
500 mmf. No "Skidding." 
Clockwise rota- 
tion 1.4 5 180° 

Western Electric Hearsthones 

One of the finest, very sen- 
sitive, adjustable, padded 
headband. Concealed ter- 
minals. 2000 ohms 

$3.95 D. C. resistance 

Big New FREE Catalog 
This Big, new Bargain Book of 160 pages is the 
greatest ever published. It has a big section de- 
voted to Short Wave. Never before have we listed 
so many items. Now you can secure any conceiv- 
able part for Short Wave use at lowest wholesale 
prices from one source. 

You'll find CONVERTERS, COILS, CONDENSERS, 
CRYSTALS, RECEIVERS, KITS, ANTENNA SYS- 

TEMS and other Short Wave apparatus made by 
the Leaders- NATIONAL, HAMMARLUND, LA- 
FAYETTE, LYNCH, etc.! 

Wholesale RadioService(o.Inc. 
100 Sixth Ave.,NewYork, NY. 

Wholesale Radio Service Co. 
100 Sixth Ave., New York, Dept. SW -14. 

Gentlemen: Please send me your new 

Bargain Catalog No. 55. 

Name 

1 Address 

C ¡}y State ..1=1.1 
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BETTER WAVE RESULTS 
with our custom -built 
short wave equipment. y RELIABLE 1-- STATION 

_ -- FINDER 
1, 

IO.0 )hens- W avemeterl 
indicates dial . 

in 
ttine 

hen tatn , Ì de- 
'red wavelength will 

be beard, L.o leter- 4 1 wavelength of 
No -- nk nownaiotw 

more blind tunjna, 
to look and what 

iIl types of receivr , Wred, enliloo.I 
i. ., re ter,. with chart and tabh. d .., 

jr,. us the e of mathenmtie..$11. 50 
hes and batteries .... 3.30 

BEAT NOTE OSCILLATOR 

NA1 
N 

C \ II AN- 
NOUNCES 
AI 

. 

WHISTLE 
BY E 

soon 

au 
tune in station. 

jtch OFF, whistle d: -- 
appears and therein 

station. 
Eleeeren eon- A, \ 
same 

type. --- 

used n t 
, r7 .:.;. 

anent 
a F MI 
w. 

wave au. j I i1SI e. 
perhets. 
No. 750, for soperhetemdyae receiver. only. Powered 

direct from r r (case.. .I \ tube/ ... $8.95 
Mention tyta,sofr. wI. n ..r.l,.. :... 

IF YOUR RECEIVER HAS NO PHONE JACK 
y - non minx ma ny.tlti n.. Dt .1.111.E 

seht 9,:1.ï \ VIII 'It LOG by i talker 
aa!+y - Phune R. ptur anti li,.ni, 

rY 
\yam o earn! one. at any 

wit 
e 

.açat you pea... Installs L- 
777 out touching receives wir- 

tiugphone tometieallysaence.speaL- 
er 5f eprovide. foriusa ntreach. Nehiehvolt - 

nbsol tely safe. C Iete .ill. eared $11.95 
uGi sake and model of ... ive when ordering. 
WE SPECIALIZE IN LYNCH NOISE REDI;t'- 
INU ANTENNA SYSTEMS, ready-to-use. jar 

. tlech to ho your ants. For estimate, give 
dimensions Antenna and sketch of o location. 
Lynch Short Wave Kit, list $6.00 $3.60 

lynch Antenna Supplies, W'î off list pri, 
AMPLI VOX LABORATORIES 

Chief Engineer: S. Perlman, E. E. Techni, at 
Advisor, N. Y. Ch'r, International S. W. (lub. 
647 -A East 96 Street. Brooklyn, r.. 't 

MICROPHONES 
THE MAYO type "F microphone formerly 

sold for $25.00. -It is now sold for $5.00 net 
to the trade. -It is a large, heavy, polished 

.romium plated, commercial type microphone two 
Intton, gold contacts, NEW SPECIAL HEAT 
TREATED DURALUMINUM DIAPHRAGM, 
on stretch cushion. Special process long life 

carbon. F ttency response 30 to 5000 cycles. 
Size 23,"x ", weight PA lbs. Furnished either 
100 or 200 ohms per button. 

At 

Your 

Dishibutor 
or 

Sent 

Postpaid 

on Receipt 

of 

Remittance 

$500 
NET 

TO THE 

TRADE 

Used by orchestras, Hams, public address com- 
panies, broadcasting and all places where a high 
grade microphone is needed. It is equal to any 
935.00 mike on the market, and is truly the best 
microphone value ever offered. 

If you cannot obtain this microphone from your 
distributor send us your order, IF YOU ARE 
NOT THOROUGHLY SATISFIED RETURN 
WITHIN FIVE DAYS AND WE WILL RE- 
FUND PURCHASE PRICE. 

MICROPHONE REPAIRS 
Repairing microphones Is part of our vast service. Our 

complete equipment and trained engineers Insure accu- 
rate repairs to any make or type of microphone. 

OUR REPAIR PRICES ARE LOW 
FLOATING DIAPHRAGSL FROM $1.00 to $2.50 
STRETCHED DIAPHRAGM FROM $2.50 to $4.50 OTHER PRICES ON ItEQI-EST 
C. itlt(IN- Special processed for repacking your coon 

microphone. enough to repair fit,. micmpho..a -50c. 
DISTRIBUTORS -Write for our propositlia 

MAYO MICROPHONES 
19 Park hats Now York, N. Y. 
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When to Listen In 
By M. HARVEY GERNSBACK 

SINCE last month there have been three 
changes in the operations of the British 

Empira stations at Daventry, England. In 
transmission 1 the present schedule is: 
3 -5 a. m. daily on GSD, 11,750 kc. and also 
on either of these two: GSF, 15,140 kc. or 
GSC, 9,585 kc. In transmission 4 daily: 
1:15 -5:45 p.m. on GSC and either GSD 
or GSA, 6,050 kc. In transmission 5 daily: 
6 -8 p.m. on GSC and GSA. 

s 
The German S -W stations at Zeesen, 

Germany, are now transmitting on a new 
schedule, as follows daily: 8 a.m.-1:40 p.m. 
on DJB 15,200 kc., 10 a.m.-4:50 p.m. on 
DJD, 11,760 kc.; 2 -6 or 7:30 p.m. (varies 
from day to day) on DJA, 9,560 kc., and 
from 5 -9 p.m. on DJC, 6,020 kc. Daily at 
10 a.m. a program résumé for the coming 
week is given in German and English on 
DJB and DJD. 

More information on the Russian station 
mentioned last month as operating near 25 
meters is available now. The call is RNE 
and it operates on 12,000 kc. or exactly 25 
meters. I have heard no reports of re- 
ception in this country but from Europe 
come reports that it has been heard an- 
nouncing in English that it was sending 
special programs for the benefit of listen- 
ers in the U. S. A. The schedule is un- 
known but it has been heard at 8:30 a.m. 
and at 12:30 p.m. (Eastern Standard 
Time). 

s 
On its last trip to the U.S.A. and the 

Century of Progress at Chicago the air- 
ship, Graf Zeppelin, was heard broadcast- 
ing special programs to the N.B.C. en 
route. It came over very clearly on several 
occasions when it was still over South 
America. The call letters used were 
DENNE. The transmissions were on 9,900 
kc. Other listeners report hearing it 
around 6,000 kc. also. 

s 
HC2RL at Quayaquil, Ecuador, S.A., 

broadcasts on 6,670 kc. or 45 met. on Tues- 
day from 9:15 -11:15 p.m. and Sundays 
5:45 -7:45 p.m. It is operated by Dr. Rob- 
ert Levi, P. O. Box 795, Quayaquil, Ecuador, 
S.A. This information conies from James 
M. Coleman of New Orleans, La. 

s 
I have had several reports of a police 

radio station at Montreal, Canada. The 
call is UYjt and it operates on 1,712 kc. 
Information comes from M. J. Cooper at 
Adrian, Mich., and others. 

HIX on 5,950 kc. is on the air Tuesday 
and Friday at 8:10 p.m. and Sunday at 
7:40 a.m. Address is: Secretaria D. E. de 
Hacienda, Trabojo y Comunicaciones, Esta- 
cion Radiofusora HIX, Santo Domingo, 
Rep. Dominica, Central America. 

s 
IAC at Piza, Italy, a commercial phone 

station is heard calling Italian ships on 
17,760 kc. from 6:30 -7:30 a.m.; on 12,800 
kc. later in the morning, on 8,380 kc. ir- 
regularly; and on 6,650 kc. in the evening. 

s 
VE9DR at Drummondville, Que., Can., 

relays CFCF of Montreal on 6,005 kc. 
daily from 8 a.m.-12 midnight, and on 
Sundays from 12:15 -11:15 p.m. 

s 
Another new European station is LCL 

at Jelöy, Norway. It relays the Broadcast 
station at Oslo, Norway. It operates on 
6,990 kc. or 42.92 meters. It seems to be 
on the air during the day anywhere from 
8:30 a.m. till late afternoon. 

Last month we printed the schedule of 
W3XAL at Bound Brook, N. J., operating 
on 17,780 kc. This schedule was received 
direct from the N.B.C. but does not seem 
to be correct. At present the station oper- 
ates daily except Saturday from 10 a.m: 
4 p.m. 

JUST OUT 

SHORT WAVE 
COIL BOOK 

1 var. 

11 11 

Short Wave Coil Data 
for Every Conceivable 

Short Wave Receiver 

RADIO PUB(. ICA FIONS 
zr.v:,7,CYI:; 

it q, 

OR the first time, it is now 
possible for the experiment- 
er and short wave enthusi- 

ast to obtain the most exhaustive 
data on short wave coil winding 
information that has ever ap- 
peared in print. 

As every experimenter who has 
ever tried to build a short wave set 
knows only too well by experience, 
the difference between a good and 
a poor receiver is usually found in 
the short wave coils. Very often 
you have to hunt through copies of 
magazines. books. etc., to find the 
information you require. The pres- 
ent data has been gotten up to 
obviate all these difficulties. 

Between the two covers of this 
book you now and every possible bit 
of information on coil winding that 
has appeared in print during the 
past two years. Only the most mod- 
ern "dope" has been published here. 

No duplication. Illustrations ga- 
lore, giving not only full instruc- 
tions how to wind coils, but dimen- 
sions, sizes of wire, , how to 
plot them, by means of which any 
coil for any particular short wave 
set can be figured in advance, as to 
number of turns, size of wire, spac- 
ing. etc. 

There has never been such data 
published in such easy accessible 
form as this. 

Take advantage of the special 
offer we are making today, as due 
to increasing costs, there is no ques- 
tion that the price will increase 
soon. 

q[ RADIO PUBLICATIONS 
24$ Greenwich S Ili) 

NEW YORK, N.Y. 

Radio Publications. 1 -3: 
245 Greenwich Street. 
New York. N. Y. 

Please send immediately, your Short Wave Cell Beek. for 
which I enclose 23c herewith (coin, U. S. stamps or money 
order acceptable). Book is to be sent prepaid to me. 

Name 

Address._...__.. ,_.-_._._..._...._.... -- 
City and State 
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The OSCILLODYNE 1 -Tube Wonder Set 
If you have never operated a short-wave set, this is the one 

with which to start! If, on the other hand, you are already a 
hardhoiled short -wave fan and are aware of the shortcomings 
of the average short -wave set, the Oerilhdge. will instill you 
with new confidence. It is a set which will convince you that 
foreign stations CAN te tuned in whenever they are on the air. 

We have acquired the sole rights from the publisher. of 
Short Rase Craft to manufacture exclusively the Official 

Read what the editor of 
described in the 

Wave Craft 
19 33 issue. 

issue: 
says in that 

A REALLY NEW CIRCUIT 
We are pleased to present to o readers an entirely new 

ment in radio circuits. tinder We name of the "Oecsllm 
dame, ' M r..1. A. Worcester. Jr., has developed a fundamen tally 
new sit. This circuit which is of the regenerative variety, 
act- like a super- regenerative set although it does not belong 
in that clans. It sensitivity is tremendous. The editor, i n 
his home on Riverside Drive, New York City, in a steel 
apartment building, was able to listen to amateurs in the 

idwest, using no 'alt arid no ground. With the ground 
aloe number fo(' i dia stations were brought in and 
with ea 

a 
aerial of 40 feet ninny foreign stations wereeasily 

pulled in. 
Itere, then, is set which brings in stations thousands of 

miles away: a net which frequently brings in Australia. loud 
enough to rattle your phones, and with power to spare: a set 
which, if you do not wish extreme distance, will bring in 
etat ions several thousand wiles away without asrint or ground. 

ABSOLUTELY FOOL -PROOF 
This rat ,II i - Hid : idtely wired 

or R kit fur There absolutely runt bi g tog ing with 
the O.tillodynr. Simple directions and blueprints show you 
how to build and operate the set for best results. It may be 
used either on A.C. or with batteries. If A.C. is employed. 
a type 227 tube is used in conjunction with n suitable AA'. 
ls,wer pack (such as the one listed on the opposite p J e-1 2Sy volts will be required for the filament of the tube, and 

for the plate. If batteries are employed, a 237 tube 
should be used in conjunction with either a storage battery 
or four No. 6 dry cells and two 95 volt It batteries. 

OscUIodyne Wonder Bet 
The set is exactly us illustrated here, sire of aluminum 

is 8" high by 417" wide, base 55y" long by 44," wide. 
of materials used: 
No. 2146. Official One -Tube Wonder Set, completely w ". 

d tested as per shove specifications. YOUR $7.21 PRICE 
No. 2147. Official One -Tube Hinder Set, but not. wired, 

with ldueprint connections and instructions her . 

(ion, complete shipping weight 3 Ibs, Ytll'li $6e36 
PRICE 

No. 2148. COMPLETE AC('I`:SSORIES. 
r, following: one 8 month guaranteed Nenntru N., - 

net of standard 1 matched headphones: r r 

Standard dry rill: two standard 45 -volt "it" I ,t 
complete replete .bitten, weight 22 Ili.. YOUlt 

$5it a77 7 

ps nel 
Ii 

The Beginner's 
Ideal Set 

The Twinplex One Tube "Double- Action" Receiver 
Real Two Tube Performance 

It may seem paradoxical nhen we say that this I n Slide 'pl, hat actually 
that is niu. The type 53 rite eau, ,h,yed i. the Intent 1 lie Oared the market. It contains, 

one ale,- envelope. TWO ENTIRELY INDEPENDENT RADIO TUBES which have in 
their eluth,des in nnun. Itroce this receiver is a REAL 2 tube set. 

This "2 tube "'Twloplex ran now be constructed for On came money required to build it 1 

tole receiver. 
In operation this set is exaetiv the ramp es 2 -tulle regenerative receivers. The results ob- 

tained during a work of to -t iug have been exceedingly rod. S r. of the foreign stations 
e f during uhi- period include EAR (IRSx (GSA UJC II ED and OXl'. FOR A MAN 

WHO IS FIRST STARTING IN SHORT WAVES, THIS TWINPLEX RECEIVER IS 
THE "BEST BET." 

The receiver i. UNIVERSAL in operation. that is it may be operated either with batten,' 
or an A.C. 110-volt power pack. A plate potential of IRO volts in required. The heaters 
require 255 volts either A.C. or D.C. 

Only high grade parts such as Hammarlund Condenser., etc.. sed in the constructions 
of this set All component part are mounted on a cadmium-plated metal chassis, measuring 

Ti,i 'set is a is in two forms namely, completely wirI reads. to use. and in kit form. 
A complete set of instructions and blue- print" are furnished wkit cacti n. 

No. 2115 Twinplea t Tube Short Wave Re. 
ceiver Wired but less tubes and accessories. No. 2117 ACCESSORIESS ONLY -FOR A. C. 

YOUR PRICE 
Ils. $9SO A. C. Power pack, a1 a80 Rectifier) tube. 1-53 

No. 2116 Twinplea I Tube Short Wave Re- Tube and one set of matched head. phones. 
ive- In Nat Form Including Instructions. YOUR PRICE 510.35 

Ship. wt. 10 lbs. $8SO YOUR PRICE 

No. 2118 ACCESSORIES ONLY -FOR BAT- 
TERY OPERATION Including 1.53 Tube, 
3.45 volt Ii Batteries. 4 No. 6 Dry Cells 
arrange 

head -phones. c 
YOUR PRICES 

Ils. 56.25 

2 -Tube. 12,500 mile 
Doede Receiver Rear 

both A.C. and 
Battery Model look 

alike. 

;.I 

Specifications of Roerle Sets 
No. 2174. t 

I I 1 hl .noun l! I 

I 

r.1 - wiér. s roping t..tIto. SIO.46 
YOUR PRICE 

No. 2175. Electrified ' 2 Tube 12.500 Slit. Roerle Receiver in kit form. lees tot. 
$10.26 mn ueprints mod meroc, ins. Ship. wt.. a lb. 

YOUR PRICE 
No. 2176 Co moles_ nl tutee for alma; either one -57 and one-ai for A. C 

w and rn. -a7lnr, hal.ry amrti.,n. SERI 
YOUR 

2177 
PRICE 

No. 2177 erE. oreehh é 1. completely 
Mweuo 110 long l "iga M wide. Ship. wt 7b 

YOUR PRICE 
82I 

No. 2178. Electrified 3 Tube Lowrie Signal Gripper in kit Iona. including blueprints 
and instructions: le.. babes Slipping wt.. 7 lbw $1346 

YOUR PRICE 
No. 2179. Complete .et of tubes: either one-58 oar-57 and oae-56 for A. C. operation 

one-78 one 77.- and one-37 for battery operation. $2.81 
YOUR PRICE 

BATTERY SETS 
Nb. 2140. l'wl 

tested t: d1dpao i \ buÌÍn :. 
2 -VOLT DOERLE tllitti WAVE Ithu b:lVF.It. rnmmic,.!. - ,I 

YOUR PRICE 
and 89.91 

No. 2141. TWO TU:IE 12.5011 STILE. 2 -VOLT DOERLE SHORT WAVE RECEIVER EIT. ' 

YOUR PRICE 
print tonn- ctwne and hatrutinne. Ship. ou. b his 88.71 

No. 2143. COMPLETE ba L. tubes; 2ïta.m Hea.,., - I o Bt l, co plt. ip. wt. 2y 
YOUR PRICE 55.51 
Np 
NO. 

2143 
PR. ICE 

se THREE TUBE 2 -VOLT DOEHLE SET. completely wired. ready to e 812.86 
No. 

2 
. 1144. THREE Tll 

a 

.-VOLT DOERLE SET IN KIT FORM. with blueprint eons., 

YOUR PRICE. 
ruetluna Shi hlp. w. 7 lbw 511.8I 

No. 2145. COMPLETE ACCESSORIES. including 2 No. 230 tubes: and one type 34. on. r .'d. '. 

Headphone.: 
2 

No. 
o weight. edla; 

3 standard ISsalt "B" batteries; 1 B. B. L 9 inch NI .. 

YOUR PRICE uiCa SII.26 

Order From This Page send money order or certified 
check. C. O. D. only. if 20% 

remittance act ornpanie. all orders. Order NOW- TODAY. 

100A Park Place, New York, N. Y. 

One Tube "Push. 
Pull Ten Meter 

Transmitter 

Parndoscal ae t 

Ì 

rosy sound. hr 
T 

n meter 

ÌQ 

«r EMPLOYS A SINGLE UNbI 
ARRANGESIENT. Heretofore 

w..ol eh -pull" automatically aealle imnlird tho 
ihre.?rt here we ars silk ane tube 

,.h i,ull t ruhe which ,'t l w 53 1 

as possible. tube is .,u.11y 
... 111 tube.. sl 

a high 
envelope. 

far Th., otlr loo eo - 

N,1,« .'.Ir ,sled I 

a 

Ir 

vh n ade- e -L, 
:nÌ 

pot, 
nLlt Zeppelinbonto,. ill 

ue ...lead of 
All imps 

w.e b«,,k a,, ein. 
e isi für al 

"M".. epic for phone :: 1, 

of 
,.Ir but ton mike in nerve 

nn 

with ihr, grid retort, 

n There 

d an hrÓÌtt 
v lo connoted inem,lhe mqr h: ma. 

nee dháwr -R.F. 
together 

Neutralizinn condone,. moat be ucd 
operred u an 

1 l 
R.F. amplifier. R Il wok h 
or 

350 1 iB p Iy 
cathode 

and 2 á 
ircuit is 

bread .board 

1 

on ne neat d 
id f high lt. Fornielmd 
r -, í 10 moo coils Shipoinx 

Na 10 -M Versatile 10 Meter Trans $4.51 
miller Less Tube. Your Price. 

YOUR CHOICE 
of either one of books illustrated here- 
with -FREE OF CHARGE -with 
the purchase of any of the short- 
wave receivers listed on these 
pages. 

Hook No. 866 explains in a 
thorough manner the ways 
and means of obtaining an 
amateur transmitting li- 
cense. Furthermore, all 
government rules regu- 
lating amateur trans- 
missions are reviewed. 
Book 830 is a compre- 
hensive compilation of 
the most prominent 
short - wave receiver 666 circuits published dur 
ing a period of two 
years. Build up your 
radio library with one 
of these books. 
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WRITE TODAY 
Enclose 4 cent. for postage. Treatise sent by return mail. 

5ít; 

What Miles Socket Mike 
(PATENT PI. 

Will Do! 

1) Miles SOCKET MIKE (Pat. Pend.) con- 
verts any Radio Receiver into an Ideal 
Socket Operated Public Address System 
requiring NO wiring. Desk type Socket 
Mike Model KF priced at $47.50. Floor 
type $25.00 extra. 

2) Miles SOCKET MIKE (Pat. Pend.) cou- 
ples to any standard Power Amplifier 
by means of MILES Special Interme- 
diate Adaptor (Pat. Pend.) priced at 
$12.50 thus doing away with all wiring 
between MIKE and AMPLIFIER. 

3) MILES SOCKET MIKE works in con- 
junction with MILES SOCKET AMPLI- 
FIER- speaker (Pat. Pend.) requiring 
NO wiring, priced at $72.50. 

Authorized MILES DEALERSHIP now 
available 

MILES SOCKET MIKE CO. 
244 West 23rd St. Dept. S, New York City, N. Y. 

ARE YOU "STUCK"? 
You Can Become a Fast, Capable 
RADIO OPERATOR at Home 
The CANDLER SYSTEM MAKES IT EASY 

FOR YOUI 
CANDLER Students Never Flunk. Advise 
us what license you seek and we will show 
how easily it is to be obtained. 
Leadinpognstructors and Operators in U. S. 
Army, Wavy and Aviation are CANDLER 
trained. Fastest and most skilled Amateurs 
and Commercial ops during past 22 years 
are CANDLER trained. One held champion- 
ship 19 years. Jean Hudson, W3BAK, 9 
years old, won championship Class "E" 2 
months after enrolling for CANDLER CODE 
COURSE. 
If you're wise, you'll get your SPEED where 
the champions get theirs. BYRD Antarctic 
Expedition Ships are manned by CANDLE!' 
trained operators who stood the rigid compet- 
itive examinations where SPEED and AC- 
CURACY count. 
3 GREAT COURSES - Junior Scientific Code 
Course for those with speeds under 10 wpm. 
Advanced Course for those with speeds over 
10 wpm who want to do 40 to 50 wpm. 
"Mill" Course for fast copying. 
Sand for BOOK OF FACTS for 

Radio Ops., Amateurs and 
Beginners. 

All questions answered 
promptly. 

No obligation. 

1 7 

CANDLER SYSTEM CO., Dept. S-1 

6343 S. Kedzie Ave., Chicago 

World's Only Code Specialist 

AUTOCRAT'S 
1934 QUALITY RADIOS 
AT REASONABLE PRICES 

Model 20SL New All -wave Super 15 -540 
METERS. No rolls to change. Far distant 
stations come In with tremendous volume and 
vase. Other 4 -5.0 Tube Quality Radios. 
frette for ('irrulnr and Deale-s Prices 

AUTOCRAT RADIO CO. 
3055 N. Hamilton Ave. Chicago. Ill. i 

SHORT WAVE CRAFT for 

Power Transformer 
Data 

(Continued frunt page 561) 
over one watt. Since the load current is 
110 Ma., the current on each side of the 
center tap is about 80 Ma. With one and 
a quarter watt loss, 1í/a = .082R, or R = 
196 ohms. From the Wire Table, No. 31 
wire 1560 feet long has a resistance of 
200 ohms which is close enough. 

The secondary may be 2200 turns of No. 
30, with a quarter of a watt less heat in that winding. 

The filament windings are determined 
in the same way, with attention given to 
the operating volts and I2R loss. The 
number of turns for the five volt winding 
is 16, found as follows: 

N 5.32 
396 115 allowing .32 voltage drop. 
Whence N - 16. With an average turn 

length of 9í/z inches the wire length is 
12.6 feet. For 1.14 watt loss at 3 amperes 
the resistance is .127 ohms, and the wire 
size is No. 20. When using the 5Z3 tube, 
the loaded voltage is slightly below nor- 
mal (4,94); while with the 280 tube, the 
loaded voltage is 5.07. 

The number of turns for the 2% volt 
windings is 8 turns, since the five volt 
winding is 16 turns, and the no load volt- 
age is 5.32 divided by 2 or 2.66 volts. The 
wire size should be such that the voltage 
drop in 6.3 feet length of wire will bring 
the loaded voltage near to normal. No. 
19 wire for the 3% ampere winding has a resistance of .05 ohms to give a loaded voltage of 2.49, and an I2R loss of .61 watts. For the 9 ampere winding, No. 15 wire of .02 ohms resistance gives a loaded voltage of 2.48, and an PR loss of 1.62 
watts. 
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New DeWald Set 
(Continued from page 539) 

Oscillator Coils 
Tickler 37 turns No. 38 enameled wire. 
Grid.. approximately 74 turns, No. 32 enam. 

tapped at 37 turns wound on yam" 
tube with 1/64 space between the 
two windings all close wound. 

Detector Coils 
Short Wave 

Antenna._..._- 8 turns No. 32 single cotton covered. 
Grid.. 30 turns No. 32 enam. 

Coils wound in same direction on a 7i" form. An- 
tenna coil is wound over the ground end of the grid 
coil, all coils close wound. 

Detector Broadcast coil 
Antenna coil 1.52 mh. No. 38 enam. 
Band pass 245 mh. No. 40-7 strand Litz. 
Grid.... ....... _ 212 mh. No. 40-8 strand lita 

Above coils are universal wound and mounted on 
a 34 " dowel stick, spacing between grid and band peas 
coil is t -- inch. 

JANUARY, 1934 

FREE: 
116 Page RADIO 

and 

SHORTWAVE 
TREATISE 

vwa 
Foureau 

of the op. 
portunity to re- 
ceive the free 
1933 Fs II 
edition of o 
Radio and 
Short Wave 
Treatise. No. 
26. 118 solid 

«tein t of 
fa. af:n n, 

radio it ms. dia- or a m iiw 
r 

trotion etc. 
Coa id.rably larger end 

Over 100 New Neok -U s, t instructive than o 
Eq. 1000 mum"... No. 25 issue. if you had ou treat.* No. 25 and inci- dentally all our rt+ i.i,otthou are familiar with the bare of we pnbliA, but the new No. 26-What a book! The entire editorial eeetion i. new from beginning to end-not old word remain +. 

radio 
has been devoted radio voted to article+ for the o beginner. This alone in worth its weight in gold. The Superheterodyas 

principle in thoroughly explained in this ¡none clear. simple language. So. le i not just anoinn1eatalog, It contain. n valuable and up -to -date information 'Lan can be found in any radio text hook on the subject. 
PARTIAL LIST OP CONTENTS 

Fundamental Principles of Radio -OAm'. Lam - Dlec,"sion of New Tubes -Constructing a Triple rein Amdibee- Cantruering a Ting A.C.-D.C. Portable Rer,Lrr -Alt About SuyerbereeodanrrEliminating 
Alors -made Static-Constructing a Two-tube Short Itaw "Globetrotter" Receire+- ('ompfe4jy recised and ('p-to- dote Radio Tube Chart -Swat) l'ri:,. ,cua,...ti,o,.-- 
Radio Kinks, Etc.. Ete. 

RADIO TRADING CO. INA Park Plaoe New York City 

Did You Get "KEY KLIX"? 
(t Thousands of ama- 

oT"" Sr tour radio items, at 
KEIX the lowest prices, are 

contained in this FREE 
Big Book, together with 
many interesting arti- 
cles by people well 
known in amateur radio r circles. 

AMERICAN SALES COMPANY 
Wholesale Radio Distributors 

5W -44 W. 18th St., N. Y., N.Y. 
The Oldest Amateur Supply House, Est. 1919 

"BARGAINS IN SHORT WAVE PARTS" 
I,, t E t mfd. Dry ta.... Condensers is Moieturrproof Cardboard 
ru (E S mrd.yDey. t2ec. Condensers in Round Aluminum C.n.. $ .45 
31 

5 
id. oTubular Paper- unead Condensers. 300 oft. .15 VICTOR 30 Hy. Choke.. 150 M.A.. 200 Ohms 45 VICTOR Power Tran. /armer for Model RE.32- 45-75 1,7e 

ALDEN Type 7045W8 4 prong Shun Ware Code hit 1.15 ALDEN T 7wSWd e prong Short Ws, Cella Kit 2.05 
K Writ: i r B.r 

Sheet and fer.. Bulletin. 20 . deposit with all orla 
Remits by M. 

O., 
include posta.. Write for auot.tione on fir radio 

pari you are 

t 

e.ted. 

MAURICE SCHWARTZ & SON feMneet2RWyÑ 7 

PATENTS -TRADE MARKS 
All parmion+ , ubrnitted held confidential and given 

personal attention by members or the firm. 
Form "Evidence of Conception" and 

instructions 
"How to Establish Your Rights"-Free 

LANCASTER. ALLWINE & ROMMEL 
PATENT LAW OFFICES 

435 Bowen Bldg. Washington, D. C. 

THE INSTRUCTOGRAPH 

1M Scientific, our end quick .r to Lon 
the code. fend goes mod today Ica litante 

Machines, I.pe. and complete imwaien, Ica 
al. w ,ont Tom n low u St 00 pa mend. 

Rood may M pdied on eedu. w .1 

(Cab Toward, 

dewed. Rent Ica moot. It the I .<ttgóph 

'I 
bosur t.surmmont, bur it nIl no.. d 

ok 

nstroeretw <a tit IMPS nue. DISKO 
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Here Is a Way 
to let all your corre- 
spondents know that 
you are members of 
THE SHORT WAVE 
LEAGUE 

We have had designed for the 
use of LEAGUE members only, 

these seals or stickers. They can 

be placed on stationery, letter- 
heads, envelopes, postal cards, 

etc. 

These seals or stickers are made 
in three colo -s. They measure 

11/4 inches in diameter and are 

gummed on one side. 

They are sold to members in 25 

lots or multiples only. Per 25 
prepaid I5c. 

See Page 513 

NEW ALDEN COILS 
SI<ttELY HOLD %AN, Ne, `Ireu lR. 4, S e. 6 DLCaGCOPÚ 

`,111 }lllllll 
All 

lin,e.p 
Ly !cart knob 
All , end 

e 

ranee 

e-6 WO.LSPAC10 Lues 17:4,11 ` 

rea4,5 «6PSnnoOACUIn %;îeß aise, 
eou are belldine end new equipment You an denim.[ 
No. 700 COIL SELECTOR UNIT without coil.. Lie Prie $3.50 
Precision wound coil. with the convenient gripping - 
ring for easy insertion and removal from socket. 

The 
^nn eel of four pre nn 

- , n 
d"roi b 

-w . 
r 

;n 

r. 
L...I.le 'eve Xlarde. 7045W$ 

ut price $2.00 sri. 7045W6 
Mewl 70SSWS Bet of Qü VS. 
..-Prom 

n tickler wind 'o; "geode . F+@Bir ' 

íéssws .,n 

Ewe .0001e mfd. 
Ierd si -earn t 

sors 
.L 

745W i Lit Ark. $3.SÓ set. 7065 W S 

704BCS Set of 
d. hide t 0 amateur 

bank 

Ì' I t^he 704BCb J n 
Mr 

-' 
d 704SW5 

. I .. 704BCS hod 
$1.50 set. 7osocs 

(ienuine Makalot Coil Forms 
, itll r,dnr- .,Idea e,.V -ria ring. 

di.. x 2 in. winding snare. n. 
Iced. Yellow. Green or Blue. 
704-4-Din coil form. l.i.t ..25c 
705 -5-nin coil form. List ...25c 
706-6 -pin con form. List ...30c 

"I two 3e .calm!: ier 
ew IA 

OxeYou ile, Hine .0 i0u4rdbd NM. 
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ALDEN PRODUCTS CO. 
11\A-Allll O,nt. s.v I 715 center s(. 

BRO(:KTON, MAU.. 

Short Waves Link Lieut. 
Settle To Ground 

BOTH SW TRANS 
AND REC. SETS IN 

GONDOLA 

I 
TRANSMITTER 
W9XF, 49.15 
METERS TO 

BALLOON 

o- 

(NIANSIA 
¿ RnC) 

AKRON 

WIRE 

WIRE 
LINE tTRANSM 

I\ 
owe 

LINE i (REC ONLY) / 
1 ! PITTSBURGH 

PA. r (REC. ONLY) 

S W. PHONE (ON 16.9 
METERS ).- PICK- UP 
PROM BALLOON AT 

THREE POINTS, CHICAGO. 
AKRON, ANO 

ALL BROADCASTS 
ON WIRE LINES 
BROUGHT INTO 
CENTRAL CONTROL 
BOARD AT 'RADIO 

ITY- N Y CITY. 

r , 

BOUND BROOK 
NJ 

C\RANS.. tTTER 
W3 X 

46.7 METERS 

l)7 

VOICES AT CHICAGO. AKRON OR N Y CITY 
MODULATED BOTH TRANSMITTERS WO et / AND W3XL, TO PROVIDE - SURE-TRANSMISSION 

TO BALLOON. 

How Short Waves were used to link the 
stratosphere balloon to the ground. 

LIEUT. Commander T. G. W. Settle, 
U. S. N., and Major Chester L. Fordney 

of the U. S. Marine Corps, who recently 
attained the remarkable altitude of ap- 
proximately 59,000 feet in a sealed metal 
gondola attached to a giant balloon, were 
kept in practically continuous radio con- 
tact with the earth, thanks to short -wave 
transmitters and receivers. The accom- 
panying diagram shows how short -wave 
phone to and from the balloon was car- 
ried on under the auspices of the National 
Broadcasting Company. Two -way conver- 
sation was carried on and voices originat- 
ing in Chicago, Akron, or New York City, 

I were caused to simultaneously modulate 
two transmitters, one at Chicago and the 
other at Bound Brook, New Jersey. S -W 
phone messages from the balloon gondola 
were picked up at any one of three listen- 
ing posts -Chicago, Akron, or Pittsburgh, 
and carried over wire (telephone) lines 
to N. B. C. Headquarters in Radio City. 
New York, from which point it was again 
sent over wire lines to the various broad- 
cast stations constituting a special na- 
tional hook -up. 

Useful 
"AMATEUR BULLETIN" 

FREE! 
Every short -wave "ham" and "fan" 
will find extremely interesting and 

valuable the new AMATEUR BULLE- 
TIN, Number 935, a 12 -page publica- 
tion which we shall he glad to send 
you upon request. The articles and 
illustrations contained in this bulle- 
tin describe a brand new way of build- 
ing a handsome appearing receiving 
and transmitting set at a nominal 
cost and with a minimum of labor. 
All of us are anxious to have our 
radio sets appear to the best advan- 
tage and the handsome designs of 
cabinets, panels, and dials portrayed 
in this book are indeed an inspiration 
to every short -wave set constructor. 
We shall he glad to send you a copy 
of this bulletin No. 935, without 
charge upon request. Be sure to print 
your name and address clearly. 

Service Department 
SHORT WAVE CRAFT 

98 Park Place 
New York City 
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''All Is Not Gold 
That Glitters* 
There are so many 
satisfactory users of 1 

LYNCH Noise Reduc- N 
ing Short Wave An- 
twine Systems that it `, 
is but natural for "~t 
other manufacturers to attempt to copy 
our devices and 'improve" them. 
Before we introduced the LYNCH 
Short Wave Antenna products we in- 
vestigated the possibility of using 
glazed porcelain and decided it was 

unsatisfactory. 

Don't be Fooled - 
yitake this simple test 

Leave a LYNCH 
Transposition Block and 
one of any competi- 
tive make in a bath of 
penetrating ink or 
wood dye for 48 

hours; ry them off; break them up; 
and it will be easily seen which absorbs 
the dye. Nothing further need be said. 

Lynch Short Wave Antenna $6.00 System Complete Kit EpV 
(with full instructions) 

It your Jobber, Dealer or Serviceman 
cannot supply you, order direct from us. 

Free Descripti e Folder Upon Request 
LYNCH MANUFACTURING CO.Inc. 
SI Vesey Street, NewYorh, NY- 

-.Makers of famous Ly,u-4 Res;sto>s 

FREE A 
I¢ postcard brings it 

1934 CATALOG 

FORDSON 
RADIOS SAVE% to% 
New, free catalog of 
latest 1934 models is 
the greatest display 
of VALUES -in per. 
formance, appear - 
ance, price --we ever 
offered! See for your- 
self the reasons for 
Fordson popularity around the world 
-why J. Trainor, N. M., writes: 
"You are doing for Rsdio what Henry 
Ford did for Auto industry -Not how 
cheap but how Good!" Big, free carat -tube Dual 
log shows you set to answer every ware 
requirement, front 15 to 2400 meters: 
AC -DC; battery; long and short wave; 
all -wave supers; 6 and 32 volt; con- 
soles, and all- electric auto radio. Ford - 
son includes 4 to 7 -tube sets for home, 
camp, car, farm and export -from 
2000 -mile midgets that get police calls 
to all -wave sets that span the world. 
Guaranteed. 30 -DAY FREE TRIAL 
IN YOUR HOME. Prices 

$O 95a will amaze you-from- 
Get your copy of this remarkable el 
catalog. Send a postcard or cotspot 
TODAY! 

ANY SET 
ON 

30 -DAY 
FREE 
TRIAL 

DcAO- 

7.tube Alt- 
Wave 

DfARE MONEY as our agent. No 
experience needed. Sales plan with 
REAL COMMISSIONS. 2 -color lit- 
erature. carda (with your name) all 

FREE. Apnea 
sample sets 
FREE. Writs 
tsdayi 

6 -tube All- 
Electric Car 

Radio 

32 -volt Al1- 
L Irrtr:c 
Adapter 

._ 
FORDSON RADIO MFG, CO. I 

Dept. I, 11703 Livernois Avx. I 
Detroit, Mich. 

I Rend me tilo Nett', FREE catalog and a50Tn's 
Iplan. 
Name 

IAddress 
I City State I 

s- --a 
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IT IS always the well -trained man who wins 
out over the horde of thousands of superfi- 

cially trained and incompetent men. You are read 
ins this magazine because you are interested in 
radio. Sooner or later, the time will come when 
you will wish to cash in on your knowledge. Your 
chance may come over night, and then the big and 
vital question will be. "How well equipped am I to 
fill the job ?" You arc in radio because you like it. 
You also realize that. at the present time. there are 
many branches of the radio art which you do not know 
as thoroughly as you should. Knowledge. these days. can 
be gotten cheaper than ever before. It isn't necessary 

CUT PRICES 
ON RADIO 

BOOKS 

for you to go to college to become proficient 11) 

radio. Start today, to build a REAL radio library 
and become acquainted with all branches of this 

great and growing art. In this page are listed the 
world's best radio books. We have combed the mar- 
ket for the really important books in radio: so that. 

no matter what branch you are interested in, you can 
pick out the best books that are now printed. Start. 

now, to build a complete radio library. You do not 
have to get all the books at once, but make up your 

mind to get one book a month; so that, when your 
chance comes, you will be fully equipped to win out over 

the others not so well equipped. 

IMPORTANT.-All prices have been drastically reduced -take advantage of it. 

SHORT WAVE WIRELESS 
COMMUNICATION, by A. W. 
Ladner and (I. It. Stoner. Cloth 

Hers, size 6 :9', 348 pages. 200 
illustrations. 12 plates. $3.46 Price J YV 
Short wave ezperimenters who 
have grown out of 1 -tubo sets will 
revel In this book, which tells the 
"how come" of short -wave opera- 
tion. A god portion of the vol- 

e Is devoted to the x ateur and 
merclal aspects of S. W. 

t re woo iss ion. 
RADIO FREQUENCY ELECTRI- 
CAL REQUIREMENTS, by Hugh 
A. Broeo. Cloth rovers, site 
6z9 ", 386 pages, 235 11- $3.90 
lustrations. Frier e7 

One of the few great books on this 
important subject. Everything 
from thermionle -tube mmMcients 
to plezuelertrlc measurements. 

PRACTICAL TELEVISION, by 
E. T. Loner. Guth covers, live 
544x8% ", 223 pages, 69 $3. 127 illustrations. Price V.7 
This book explains television in 
full. including elementary prin- 
ciples. photo- eleetrle cells, and all 
important types of television sets 
as welt as basic principles of c- 
(leo, Images, mirrors, lenses, etc. 

MAGNETIC PHENOMENA, by 
Samuel Robinson Williams. Cloth 
covers, lu 609 ", 230 pages, 150 
illustrations, and Humer - $2.98 
ous tables. Price 
Ail electric motors. coupling coils, 
magnetic and dynamic loud speak- 
ers. transformers, choke coils, ate., 

e dependent on magnetic phe- 
nomena. This fine book la com- 
plete on the subject. 

CINEMATOGRAPHY, by James 
It. Cameron. Stiff covers, size 
7i'ax5 /'. 2411 page., 150 $3.90 
illustrations. Price 
Everything on the subject from 
"silent" and "talkie' 18 mm. 
film to Its manufacture and lo the 
find projection Is In this marvel- 
ous volume. - 

AUDELS RADIOMAN'S GUIDE, 
by Frank D. Graham. Cloth covers 
(flexible), else 5187k ", 220 pages. 
300 illustrations. La 89 p9 
Pria "_ W 
A cractil4l, ronrise book present- 
ing the theoretical and practical 
Information for the proper opera- 
tion. mnlntensnce and service as 
applied tu modern radio practice. 

THE RADIO AMATEUR'S 
HANDBOOK. (New Revised Edi- 
tion), by A. Frederick Collins. 
Cloth covers. else 5%z7% ", 394 
pages, 116 Illustnthmo. $1.97 
PriPrice .7 
if you wish to become radin 
meteor (radio ham) this book 
tells you how. Everything in re- 
eiving nd transmitter sets and 

hass to build them. 

EXPERIMENTAL RADIO. by R. 
It. Ramsey, Prof. of Physics. In- 
dian University. Cloth covers. 
be 7'4:5 y ", 256 pages, 168 

Illustrations. Price, $2.69 
Postpaid 
A marvelous book for the experi- 
menter. Kv pari mans gaLrco in 
eao comprch. t. 

RADIO THEORY AND OPERAT- 
ING, by M. T. Loomis, 5th re- 
vised Edition. Cloth- bound; sire 
544 Dr ID" thick; 1.000 pages; 
over 800 illus.; 450 review ques- tions and answers. 38 $4. Pria Y O 
Written in textbook style, a tre- 
mendous amount of useful infor- 
mation has been crammed Into 
this thin -paper, compact reference 
vurk. Radio transmission and re- 

ception have been covered, "from 
soup to nuts." A truly great book. 

S. GERNSBACK'S RADIO EN- 
CYCLOPEDIA (Second Edition). 
Red 'Morocco Flexible Binder, 352 
Pages. 2201 radio definitions, 1213 
illustrations, 34 tables $3e19 Price 
The mast remprebensive encyclo- 
pedia of its kind in print. Re- 
markably up-to-date in every way, 
stills muveleu, Illustrations. 

DRAKE'S CYCLOPEDIA OF 
RADIO AND ELECTRONICS. by 
11. P. Manly. Cloth covers, size 
0x9' , 1050 pages. 10811 Illustra- 
tions. New 1932 Eiui- $4.88 Hon. Price 00 
The largest work of its kind ever 
put between two envers. New and 
up -ta -date; standby for every 
radio man. 

FUNDAMENTALS OF RADIO. 
by It. R. Ramsey, Professor of 
Physics. Indiana University. Cloth 

ee s. sloe 94416 ", 372 pages. 
illustrated. 
Isla prepaid $3.46 
Ike backbone of the radio art. 
This book gives you the founda- 
tion on radio front A to A. 

RADIO OPERATING QUES- 
TIONS AND ANSWERS. Iltesised 
Fifth Editions. by Nilson and 
Hornung. Cloth rovers. site " 

4x 
5 ". 390 

Y pages. !16 Illus- $2.17 
&radons. Price 
Contains over ROO questions and 
answers revering all phases of 
licensed radio operation. Revised 
to contain much new material. 
Nothing better in print for the 
transmitting and receiving ems - 
icor. 

OFFICIAL RADIO SERVICE 
MANUAL, Volume I. by Hugo 
Gernsback and Clyde Filth. Flex- 
ible loose leaf binder, size 9012 ", 
over 2.000 illustrations, 650 pages. 
COMPLETE WITH SIX SUP- 
PLEMENTS. $4.38 Price prepaid 47 
The Service Man's Bible. Greatest 
Look ever published on the sub- 
ject. Contains all old circuits of 
every imaginable commercial radio 
set up to 1931. 

THE RADIO MANUAL, by 
George E. Sterling and Rob't S. 
Kruse. E. E. Ind enlarged edition. 
Flexible fahrlkold covers. Size 
5 %iO X11.5 page.. 348 $6.88 illustrations. Price e7 t70 
A complete Radio Course for the 
operator, the technician. the ama- 
teur. the student and expertnenter. 
Every) hing imaginable in the 
whole radio art is covered in this 

u I.:..k -the T oiu Bible" of -I J DON'T MISS THIS. 

HOW TO Wr ranisI ship C. O. D. Our prices are net, 
as shown. Some of the books sent prepaid 

ORDERlin U. S. only.). Those that are not thus listed wit he shipped by press collect if suflldent postage is not Included by you. 

FOUNDATIONS OF RADIO, by 
Rudolph L. Duncan. Cloth rocera. 
size 5,4x8 ", 246 pages, 145 fllus- 
trat ton.. Numerous $2.47 tables. Pria f. `lt 
This textbook gives you the funda- 
mentals of electricity as applied 
o radio. It equips you for further 

study In the field of radio. 

EXPERIMENTAL RADIO EN- 
GINEERING, Ly ,John II. More- 

3ácroft. Cloth , sizo 6", 
1b pages. 250'rilI 

19 
II $3.46 

trac Ions. Price 
A student's book; devoted to the 
principles of radio apparatus; In- 
buded to ar nmpany a course In tlertririt0'. The Lr.t of Its kind. 

RADIO CONSTRUCTION AND 
REPAIRING. by James A, Moyer 
and John F'. Wostrel. ('huh cov- 
ers, size 855". well illustrated, new 
revised fourth edition. containing 
411 patres, et ill remain- $2.50 Mg at the saule price spas J 
.t handbook that every radio set 
tester and general student must 
have. The diagrams alone are 
worth the price of the book. 
THEORY OF VACUUM TUBE 
CIRCUITS. by Leo Jantes Peters. 
1'11111 noyers. size 6x9 ", illus- 
trations. 2.26 P"". $2.98 Price 
It Is one thing to "connect green 
lead No. 1 to pink lead No. 4." 
but It Is another tu know why the 
connections are made. heal this 
book and learn the design factors 
In tube circuits. 
PRINCIPLES OF RADIO COM- 
MUNICATION. by J. H. Mare - 
rrufl. Prof. of Electrical Engin- 
eering, Columbia University, Cloth 
covers. size 954 :6 ", 988 pages, 
profusely illustrated. $7.35 Price s7 
THE radio classic, by the dean 
of radio. Covers entire radio art 
as dues no other book. 

RADIO ENGINEERING HAND- 
BOOK. by Keith Denney. Flex- 
ible Leatherette. size 41/2:7", 
584 pages. 482 illustre- $4.88 lions. Price OU 
Each of the 23 sections has been 
written by a specialist! Includes 
valuable data on talkies and 
spurt oases. 

RADIO SERVICE MAN'S HAN- 
DY -BOOK WITH ADDENDA 
DATA SHEETS. Flexible covers. 

e 9112" 200 pages, 400 Illus- 
trations. 

prepaid e49 Price preDdd 
The Service Man's standby. Con- 
tains the latest lirai-tical informa- 
tion on radio servicing. 

HOW TO PASS U. S. GOVERN- 
MENT RADIO LICENSE EX- 
AMINATIONS. by It. 1.. Duncan 
and C. E. Drew. Flexible covers, 

e 94x7 ", 170 pages, 92 illus- 
trations, appendix. 
Pria. 

$1 89 p9 
..__.._ 

The mort Important book on the 
subject ever publisshed. Gives every 

nceivable angle which will help 
you lo pass radio license ex- 
anu1na11on sueceesfull 

_ _ _ _ _ _ 
7._ 

RADIO MOVIES AND TELE- 
VISION. by C. Francis Jenkins. 
Cloth enve s, size 9%16 ", 144 
pages. profusely illus.- $ 98 . &rated. Price .70 
A complete volume by the owlet 
of television, giving everything in 
television. Including constructional 
details for building your own tele- 
vision stets. 

RADIO PHYSICS COURSE 12ttd 
enlarged edition), by Alfred A. 
Ghirardl. Cloth rovers. site 7H 
Pr, ". 992 pages, 510 illustrations, 
numerous tables. 
Price 0.7 89 $3. 
The finest and most popular book 
on electricity and radio. Each 
subject is clearly discussed, with 
the aid of dozens of excellent 
drawings. Chapters on talkies. 
television, electronics and service 
stork, etc. Biggest buy in radio 
books. 

RADIO VISION, by C. Francis 
Jenkins. Cloth covers, size 944x6 ", 
144 pages, profusely Illus- 
trated. Price prepaid..._... 89C 
An excellent book. The Jenkins 
television system, as well as many 
other modern television systems 
fully described. 

We herewith present the most complete collection of recent important radio books. We have, after an exhaustive study. selected these volumes because they represent the foremost radio books of their kind In print today. There Is such great variety that we ero sure it will satisfy any taste as well as ny requirement that the student of die might have. 
We publish no estates and ask you to be kind enough to order direct from this page. Prempt shipments will be made to you direct from the publishers. We merely act as clearing house for a number of radio publishers and OUR PRICES ARE AS LOW OR LOWER THAN WILL BE FOUND ANYWHERE. Remit by money order or certified check. Register all cash. 

SHORT WAVES. by C. It. heult 
and It. it. Gable. Stiff Coven. 
Size 62!1 ", 384 pages, 250 
Illustrations 
Prepaid 

Prlee, $2.98 
The biggest and mort complete 
Nod( on short waves. Covers every 
imaginable phase, including S. W. 
Super heterodynes. The authors 
are famous S. W. authorities. 

FIRST PRINCIPLES OF TELE- 
VISION, by A. Hinsdale. Cloth 
covers, co ROC'. 242 pages, 130 
illustrations, 38 plates. $3.46 Price P` YV 
A real review of television In de- 
sign. construction 

a 
nd operation. 

This amazingly cnusprehen +ice 
book contains many heretofore un- 
published farts on this absorbing 
topic, 

ORDER DIRECT 
FROM 

THIS PAGE 

ELECTRICITY AT HIGH PRES- 
SURES AND FREQUENCIES, 
by Henry I.. Transtrom. Cloth 
n over+. size 744:5 ti ", 248 pages, 
Price" n,tr :htlahhs. $2.33 l'elce Yrepald......._._..._... 

A marvelous book for the student 
In lertr icily and radio. General 
fundamentals lead up to a 

u' poet e discussion of every One of 
Tesla and quoin high- frequency 
rolls. Geissler tubes, etc.; con- 
struction details of Tesla coils r given in great profusion. THE 
ONLY B011K OF' ITS KIND. 

OFFICIAL RADIO SERVICE 
MANUAL. Volume I1, by llugo 
Grrnsbark. C. E. Denton and C. 
11. W. Nason. pith 1332 Free 
Supplements, 1000 pages. 2000 II- 
lustrat ions. Flexible Loose -leaf 
Kinder. sire 9x12 ". 

$4.00 Price Prepaid 
The talk of the radio Industry. 
This marvelous volutne contains 
every thing In radio. Omits 
radin developments. for 1!132. Not 
a line of duplication between 1931 
and 1932 volumes. (Vol. 1 and 
Vol 2" ) 

RADIO RECEIVING TUBES. by 
Moyer and Wastrel. Cloth covers. 
site 744x544 ". 298 pages- 181 
Illustrations. $2.47 Price 
One of the finest beaks on vacu- 
um tubes. Everything worthwhile 
on the subject treated in a mas- 
terful manner. 
PHOTOCELLS AND THEIR AP- 
PLICATION. Second Edltionl. 
by V. K. Ennrykln and E. D. 
Wilson. Cloth r vers. size 54408 " 
332 pages. 150 illustra- 88 $2. lions. Price 00 
Does this hook tell you why and 
how In use light -sensitive cells? 
The answer Is that the first edl- 
tinn 

e 

s a "sell out." and the 
second edition. brought right up 
to date. Is even a better volume. 
Enough said. 
ELECTRONICS. by R. C. 11ud- 
son. !'luth rovers, size 6x9 ", 131 
pages, 45 illustrations. 95 $11 

. Price .717 
"This hook Is written for the 
reader who may wish to know 
something about what Is going on 
and who has not heretofore given 
the mailer much attention." says 
the author. Read It and learn 
toss' dry rectifiers, vacuum tunes. 
bau eries, television tubes. und other apparatus, work: get the 
"low down" an elertrnns and atoms. 
RADIO SERVICING COURSE. 
by Ghlrardi and Freed. Cloth 

124 
rs. size 510x7%". 192 pages, Illustrations: 114 test ques- 

tions: 28 lest- 'nitro- $1.67 ment circuits. Price 
A practical book beginners and 
old.timers In radio service will 
find useful. Nine chapters discuss 

1curing 
instruments and tests. 

and trouble-shooting; the chapter. 
"Useful Information for Service- 
men," closes the Cook. 

RADIO ENGINEERING. by 
Frederick Emmons Term:m. Cloth 

covens, 
SIM 600 ", 700 gag,',. 425 

illustrations. $4.88 
Not a hook for the beginner in 
radio. but a reference volume for 
the technician who wants modern 
Information on the design nd use 
or band -selectors, sulnnlatie vol - 
mne tiontrol, diode dei errtnrs, and 
the thousand- and -one its and 
r irruit arrangements high have 
br,u recently developed. 

ss'emewsomemememill 
PRINCIPLES OF RADIO, by 
Keith Itenney, M. A. Cloth rovers, 
site ex 544 ", 476 page,, $3.46 
301; illustration,, Price 

A marvelously written textbook 
u Its the latest radio principles, 
including screen grid and pen- 
tode, amplifiers, ele. 

NEW LOW PRICE 
RADIO BOOKS 

Here are 12 new, up-to -dat 
oks on conceivable ivable radio 

.object, just published. .Modern 
every sense. ALL BOOKS 

UNIFORM fro. 64 to 72 pages: 
0 to 120 Illustrations. All books 
silt ten by well-known radio 
uthors. Order by Number. 

No. 1 RADIO SET ANALYZERS. 
by L. Van Der )tel 

No. 2 MODERN RADIO VAC- 
UUM TUBES. by Robert 
llertzberg 

No. 3 THE SUPERHETERO- 
DYNE BOOK, by Clyde 
F ll rh 

No. 4 MODERN RADIO HOOK- 
UPS, by R. 1). Washburn 

No. 5 HOW TO BECOME A 
RADIO SERVICE MAN. 
by Louis Marlin 

No. 8 BRIN GING ELECTRIC 
(RADIO) SETS UP TO 
DATE. by Clifford E. Den- 
ton 

No.7 RADIO KINKS & WRIN- 
KLES (for Esperhnenters) 
by C. W. Palmer 

No. 8 RADIO QUESTIONS & ANSWERS. by lt. D. 
t'ashbnrne 

No. 9 AUTOMOBILE RADIO & 
SERVICING. by L o u i s 
Marlin 

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

No. 12 HOW TO BUILD AND 
OPERATE SHORT -WAVE 
RECEIVERS. by the Ed- 
itors of SHORT WAVE 
CRAFT 

No. 13 HOW TO BECOME AN 
AMATEUR RADIO OP- 
ERATOR, by M. F. Eddy. 

PRICF. PREP:UIS $ .45 FACH 1100K .7 
PRICE PItEPA1II I iit $4.86 ALL 13 1100äs 

RADIO PUBLICATIONS 245 -S GREENWICH STREET NEW YORK, N. Y. 
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A Symmetrical Input Super. 
Regenerative Receiver 

(Continued from page 525) 

amplification with no super- regeneration. 
Still others state that the amplification 
obtained in a super -regenerative receiver 
is roughly proportional to the square of 
the difference between the signal fre- 
quency and the variation frequency, but 
that this does not hold true at the ex- 
tremely high frequencies. 

Briefly the advantages and disadvan- 
tages of the super- regenerative receiver 
may be summed up: 

Advantages 
(1) Receiver may be built very com- 

pact. 
(2) Good amplification can be obtained 

ahead of the audio amplifier at frequen- 
cies too high for the present day radio 
frequency amplifier. 

(3) The super -regenerative receiver 
gives a broad, flat- topped response curve 
which is a real advantage for some kinds 
of work. 

Disadvantages 
(1) All super -regenerative receivers are 

inclined to have a high noise level. This 
is the characteristic noise in a regenera- 
tive circuit but amplified, and increased 
due to rectification of the variation fre- 
quency. 

(2) There probably will be interference 
between adjacent super -regenerative re- 
ceivers due to reradiation. 

Showing use of chokes in "A" and "B' 

5 and 

(3) A certain minimum signal voltage 
is required in order to "trigger" the de- 
tector. In other words, the super- regen- 
erative receiver is inefficient for recep- 
tion of weak signals. 

A 4 -Tube Improved Super- Regenerator 
The diagram of Fig. 3 shows a receiver 

which has several unique features and is 
an improvement in super- regenerative re- 
ceivers. The receiver consists of a sym- 
metrical input back -to -back detector, a 
variation oscillator, and one stage of pen- 
tode audio. 

VI, V2, V3 -237 type tubes. R. C. A. 
(Arco). 

V4 -238 type tubes. R. C. A. (Arco). 
Rl, R2- 50,000 ohms, resistor. All Lynch. 
R3- 500,000 ohms, resistor. 
R4 -1,000 ohms, resistor. 
R5 -2,500 ohms, resistor. 
R6- 50,000 ohms, resistor. 
C1 -100 mmf. Hammarlund Midget var- 

iable. (National). 
C2 -.002 mf. condenser. 
C3 -.5 mf. condenser. All Flechtheim. 
C4 -.5 mf. condenser. 
C5 -50 mf. condenser. 
Ll, L2, L3, L4 and L7 are wound on Y 

inch victron or other tubing with numbers 
of turns to suit the frequency desired. 
Care must be taken to make the input cir- 
cuit symmetrical. With the number of 
turns on each coil as shown below the fre- 
quency range of the receiver was from 54 
to 61 megacycles. 

L1 -3 turns. 
L2 -3 turns. 
L3 -7 turns. 
L4 -7 turns. 
L7 -4 turns. 
By changing the turns of various coils, 

frequencies from 40 to 185 megacycles 
have been covered with this receiver. 

L5 and L6 -Made by separating the 
winding of a No. 125, 253 mh, Samson 
choke into two separate coils with a ratio 
of 1 to 3. The coil L5 has roughly three 
times the numbers of turns as coil L6. The 
variation frequency is approximately 100 
kcs. 

The approximate number of turns for 
L5 is 1,200 and for L6, 500; in most cases 
it is necessary to tune each of these coils 
with a .001 or .002 mf. fixed condenser. 
More specifically the constructor may use 

(Continued on page 571) 

10 Meter Transmitter 
(Continued from page 553) 

Oscillator "Power Supply" Parts 
1 -power transformer, 650 -0 -650, 2.5, 7.5 

volt filament. R. T. Co. 
1 -30 henry 150 mil. filter choke. National. 
2 -2mmf. 1000 volt filter condensers. 

Flechtheim. 
2 -4 prong sockets, National. 
2 -type 871, 888 or 866 mercury vapor 

rectifier tubes. RCA Radiotron, (Arco). 
Modulator Parts List 

1- Microphone, Universal. (Single or 
double button.) Amplion; Lifetime; 
Miles; Mayo.) 

1- Microphone transformer, Universal. 
(Single or double button type.) 

1 -3:1 ratio audio transformer. National 
(or other make). 

1 -Class B input audio transformer, Na- 
tional. 

1 -Class B output audio transformer Na- 
tional. (With tapped secondary.) 

1 -Power transformer 450 -0 -450, 2.5, 2.5 
windings, 5V. National. 

2 -8mmf. 500 volt electrolytic condensers, 
Flechtheim. 

1-linmf. 400 volt by -pass condenser, 
Flechtheim. 

1 -20 mmf. 25 V., electrolytic condenser, 
Flechtheim. 

1- 20,000 ohm resistor, tapped at 8,000 
ohms. 

1 -2 000 ohm 2 watt resistor, Lynch. 
1 -20 ohm center- tapped filament resistor. 
4 -5 wafer sockets, Eby. 
1 -4 -prong wafer socket, Eby. 1- aluminum chassis 13 "x10 "x2 ". 
Tubes for the modulator unit are: 
3 -type 46 RCA Radiotron. 
1 -type 56 RCA Radiotron. 
1 -type 5Z3 RCA Radiotron. 

Coil Data 
5 Meters 

Antenna -2 turns each (make two ). 
Grid -8 turns, id inch space between 

turns. 
Plate -4 turns. Y4 inch space between 

turns. 
10 Meters 

Antenna -same as for 5 meters. 
Grid -same as for 5, but tuned with a 

100 mmf. condenser. 
Plate -6 turns, Iii, inch space between 

turns. 
All coils are 1 inch inside diameter 

and wound with 1': inch diameter copper 
tubing. 
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QUALITY APPARATUS FOR 

Short Waves 
GEN -WIN SHORT WAVE COIL KIT 

14" 
TIJiH.rile n'I 1, 1 Each roil is u(. on wooed 

laird an.l I.i.hl. .n4.o 1 all . Rnn e 119 es. 

2251 .00014 .Uü1151iId .nd t e Il.e n n.l.1 

for rl.L ll i .W ;t,Ì.Tm "ilerniperiu 
tus 11ruí. Ie...- -,.r and Úo. ele flue. tu).., ignal G.WV,,: 

TI,, y4pdyus." 
4 Coll Enamel Wire I 4 Coll Litz Wire 

Kit 31.50 2 Kit ..._ $2.25 
Broadcast Coil. (200 to 550 meten) 550 

POLICE AND SHORT 
WAVE ADAPTER 

Convert your broadcast set 
into shortwave et tuning 
from S 

c 

SO to Zan rower.. 
Ge. . po- 

lice 
b eth usand. 

o mil. away 
Airplane n hilt. ii 

Pl..... n 
phone 

and . nei 
rode 

in,mmuniea 

The bias.s, tat.. il d Ion l.' 
l'little ts .iv.rily. into 

Installed i,i.teemr 
tut, 

, 
iu.k.,. Specify the dote.. 

to ...tor atub,e. 
or 
dvise make end 

del tomtit. of wt when ordertne. 

Ne. 200 -fer '27. '371.39 
and '50 Del tube 

No. 201 -for '24. 
'35. and '38 DeLal 39 tube 

ALL -WAVE COIL KIT 
Range 25 to 550 Meters 

pi. 
and IL 

r.our 
Loth basins 

It e J .ee- 

wt.i.h permits 

Tag 
Ra R O A II- 

CAST PRO - 
CRAM.. If you own `n Amh ..- 

nf 
l.,hr..r 

. 
n.t ., ean c. . the en 

an s .i. b 
Pleeina he il.. *Ph these . 
GEN -WIN ALL -WAVE suies. 

he had for nee with 
either WIMP or .cons Mld..nnd.n.- 

ry.ily "wain. di,.nm en.loJed tn. 

All Wave Tuner (as fd illustrated) 
All Wave R. F. Cell.--750 

Somd ,... a.,.. ;. Asa 
r man. 

mare R.:* Idw / 
GENERAL WINDING COMPANY 
254 W. 31.t st. NEW YORK. N. Y. 

S Leotone WAVE A. Ce 
I). .. ibed (0 hi v. issue Short Wave Craft 

17 to 200 Meters! 
This newly designed 

receiver has obtained 

marvelous results. It 
is THE Receiver for 
Short Wave fans and 

EXPERIMENTERS 
that desire World- 
Wide Reception. Po- 

lice Reports and THE 
' THRILL of distance. 

The Leotone A.C. Um-elver user the follo,ldg tubes: 
fis It.l'. delertnr. fo -1st A.F., 4; 1 A.F.. 
and MO Itrr! Mfr. Complete Kit of l'arts with 2 sets 
of rolls Is roils) $16.15 
Above Kit with tubes 15.95 
l'opiplel Ply tired Klt (lea tubes, 19.4 
Completely wired K It with tubes 21.05 
Foundation Kit. inrluding 1 metal 1 

rhassi, and 1 .ahleldPd rnmpertinent 2.15 

SPECIAL- SHIELDED S.W. BATTERY SET 
Thla Battery Set Featured in September S. W. Craft 

Perfect performance assured -the set 
with a "KICK" using following tubes: 
1 -'30, 1 -'32, 1 -'33. 1 -'34 low cur- 
rent drain inexpensive Tubes. Complete 
Kit of parts with 2 sets of coils (8 coils) 
$9.95. Kit (with tubes) $11.95. Kit 
completely wired (less tubes) $12.45- 
with tubes wired complete. $14.45. 

LEOTONE RADIO CO., NEW Yak. Ñ.Y. 

Practical Radio 
Engineering 

An opportunity for RADIO 
MEN to enlarge thair scope of 

trai ni ltg 

Whether elementary radio prin- 
ciple, nr s Ivawed subject s. 

sound app lent inno or pram liai 
radio engineerinc. Ill'A Insll- 
tutes is prepared to give you tIL 
instrurtlon you need. 

Resident schools New York and Chicago 
with modern standard equipment 

Extension Courses for Home Study 
utld -r punt ' It'llt "no oblI,.O ion" plan. 

I tltio rate.! Cal ploc on it,.lura 

R. C. A. INSTITUTES, Inc., Dept. SW -1 
75 Verick St.. New York -1154 Merchandise Mart. Chicago 
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Receiver Calibration 
1311111MM! II 

American or European Plan -Complete Garage Facilities 

new ens 
ATLANTIC CITY, NEW JERSEY 

i.;10 On the /doardwal 
ft mow_ 

-1rIMwww..rmre 

Extraordinary Reduction In Rates 

AS LOW AS 

Without Meals 

$2.50 Daily per Person 
With Meals 

$5.00 Daily per Person 

Hot and Cold Sea WY'ater in all Baths 

THE MAGAZINE OF SEX SCIENCE 
SEXOLOGY, foremost educational sex mag- 
azine, is written in simple language and can 
be read by every member of the family. It 
is instructive, enlightening -not a risque 
book -contains no jargon Devoted to Sci- 
ence of Health Hygiene. 

Contains 25 important articles on Sex 
Science, 68 pages, with attractive two -color 
cover. Here are a few of the more impor- 
tant articles: 

The Male Reproductive Organs (Illustrated): The 
Cycle of Menstruation (Illustrated); Three Unusual 
Types of Pregnancy (Illustrated); Napoleon's Sexual 
Transformation; Bed -Wetting and Sex Weakness; Sex- 
Life During Pregnancy: Is Sexual Abstinence Harm - ful ? -A Reply; Can We Control Sex of Offspring?: 
Masturbation -The Truth About It; Are Douches 
Necessary?: A Man Becomes a Woman. 

(let a copy of SEXOLOGY on any neeeland. or, 
If your dealer Cannot supply you. 

w 
bend 25e in stamps 

for a espy of the current issue. 

SEXOLSIY 23 West Broadway New York, N. Y. 

ONE CENT A DAY PAYS 
UP TO $100 A MONTH 

The Postal Life & Casualty Insur- 
ance Co., 103 Postal Life Building, 
Kansas City, Mo., is offering a new 
accident policy that pays up to $100 
a month for 24 months for disability 
and $1,000.00 for deaths-costs lc a 
day -$3.65 a year. Covers all acci- 
dents including those of occupation. 
Men, women and children eligible. 
Send no money. Simply send name, 
address, age, beneficiary's name and 
relationship and they will send this 
policy on 10 days' FREE inspection. 
No examination is required. This of- 
fer is limited, so write the company 
today. 

Announcing Amazing 
Typewriter Bargain 
New Remington Portable only 10c a Day 
10 -DAY FREE TRIAL OFFER 

Only 10c a day buys this latest 
model Remington Portable! 

Not a used typewriter. Not a re- 
built machine. It's a brand new, 
regulation Remington typewriter. 
Simple to operate, yet does the fin- 
est work. Full set of keys with large 
and small letters. 

Try this typewriter in your home 
or office on our 10 -day FREE TRIAL 
OFFER. If at the end of 10 days 
you do not agree that this Rem- 
ington is the finest portable at 
any price, you can return it at 
our expense. Don't delay. Don't 
put it off. Mail the coupon today. 
Or use postcard if you prefer. 

Write for our new catalogue 
showing the most complete 
line of portable and desk 
models ever offered. 

FREE TOUCH 
TYPEWRITING COURSE 

MAIL 
COUPON 

for full facts about 
this astounding offer 

REMINGTON RAND INC., Dept.SW -i 
BUFFALO, NEW YORK. 
Please tell me how I can buy a new 
Remington Portable Typewriter for 
only 10e a day. Also enclose one of 
your new catalogues. 
Name 
Add r, 

(Continued front page 54:) 
mation -but the writer claims it to be very 
helpful and accurate enough for most pur- 
poses. 

Take several sheets of standard cross - 
section paper having 10x10 squares to the 
half - inch -one sheet for each plug -in coil 
will be required. Along the short side 
(horizontal), number the dial settings for 
the tuning condenser so that each dial 
division will be allotted one tiny square. 
Along the long side (vertical) will be num- 
bered the frequency in kilocycles to such 
a scale as will fit the size of the sheet 
well. If desired, wavelength in meters may 
be used for the vertical scale instead of 
frequency in kilocycles, but the latter is 
recommended for the simple reason that 
most call -books give a listing of stations 
by frequency rather than wavelength. If 
you should prefer, however, to use meters 
for units, keep in mind that wavelength 
is inversely proportional to frequency and 
your curves will slant in the opposite di- 
rection to those shown. 

Now plug in one of the coils and tune 
in a station near the middle of the dial 
scale. When the station has been identi- 
fied, look up the frequency in a call -book, 
and log the dial setting. Now locate str- 
tions near either end of the dial scale, and 
log their frequencies and dial settings. By 
now you can estimate what scale you wish 
to use on the cross -section paper for the 
frequency units, using that particular coil. 
Several more stations should be logged, as 
evenly spaced along the dial as possible. 
When you have eight or ten, plot the points 
on the sheet, and if you have collected 
your data carefully you will find you can 
draw a smooth curve through all the points. 
If one or two points seem out of line, re- 
check them, as you probably have made a 
mistake in logging them. The points at 
which the curve intersects the dial ex- 
tremities, referred to the frequency scale, 
will show the range of the coil. The shape 
of the curve will depend largely on the 
characteristics of the tuning condenser. 
Some condensers will give a curve which 
is very nearly a straight line- others may 
produce a decidedly curved line. The above 
procedure may then be followed for each 
of the remaining coils. Sample curves for 
two different coils are shown in the sketch. 

Now a few words as to the tuning meth- 
ods used. Let it be said here that obviously 
the more care exercised in tuning in the 
"marker" stations, the more accurate will 
be the calibration. It is of vital impor- 
tance that the calibration be made under 
exactly the same conditions that will exist 
when the calibration is used for reference 
later. Any change in the antenna system 
or in the coils will of course render the 
calibration worthless. An antenna that is 
too slack will sway in the wind and cause 
an appreciable variation of conditions. Be 
sure that the regeneration control is set 
very close to the critical point each time 
that a "marker" station is logged. If 
phone stations are used for calibration pur- 
poses a good plan is to identify the station 
with the detector just below oscillation, 
as usual, then advance the regeneration 
until the detector just oscillates, and re- 
tune the carrier wave to the point of reso- 
nance. If commercial or government CW 
stations are used for "markers," the de- 
tector should, of course, be just oscillat- 
ing. 

In some receivers a small three -plate 
midget condenser is shunted across the 
main tuning condenser to act as a vernier 
control or band -spreader. If this is the 
case, it is well to set this vernier at a fixed 
point, say at the midpoint of its dial scale, 
and tune with the main condenser while 
calibrating. Then to refer to any fre- 
quency later, it is necessary merely to set 
the vernier as before, set the main tuning 
condenser to the dial reading taken from 
the calibration curve, and then do the final 
tuning with the vernier, which will only 
have to be varied slightly. -Nicholas C. 
Northrup. 
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SURPLUS RADIO 
PRODUCTS 

ORDER DIRECT FROM THIS ADVERTISE- 
MENT-WE 

( 
DO NOT ISSUE ANY CATALOG e,[ 

WE HAVE ON HAND 

251 Westinghouse Power 

Generators 
The special generator iilu. trni e l i. of the self -erri ted in 

ductor type. The rotor serves two entirely distinct pur- 
poses: 1. It carries the inductors for the A.C. generator. 
which has stationary field and armature coils. 2. It 
carries the D.C. armature, which corresponds to the ex- 

citer In other maridnes. 

Reg. Price Was $75 

There are two pales 
of stator toles -two 
North and two South. 
Around these four 
toles are wound tho 
four field coils which, 
when energized. produee poles of alternate polarity. Each 
of these toles is provided with fnur slots Into which are 
fitted the A.C. windings. The rotor Is e 12 -tooth In- 
ductor that carries the D.C. armature coils which supply 
the D.C. exciter current required by the alternator: a 

built -in commutator takes off the generated D.C. Three 
leads extend through the casing to permit a I% V. flash- 
light -type battery to be switched Into circuit for starting. 
and to control the A.C. output of the generator. Rotated 
at Its normal speed of 4.500 r.p.m., the output is 200 W., 
at 115 to 125 V. (on open circuit). 900 cycles. 

Manufactured by Westinghouse for the U. S. Signal 
Corps. the sturdy construction of this instrument recom- 
mends it to the technician. The rotor turns In ball bear- 
ings. Shaft length tilt-Ring end). 2 in -.: diameter. 9 16- 
in.; the end Is threaded for a distance of % -In. At the 
end opposite from the drive the shaft extends %-in. Case 
dimensions. exclusive of the shaft. 44x6% in. in diameter. 
Guaranteed new and perfect. Worth $75.00. but while 

they last. only $4.95. plus shipping charges. Shipping 
weight 13 lbs. Send cheek or money order. 

sale of 285 
King -Silvertone 

POWER PACKS 
A replacement unit for the popu- 

lar King and Silvertone sets. l'on - 
Ists of Power Transformer and 

Choke for Silvertone 1928 and 1929 
Models. and for King Models H and 
L Measure 6% r 5i4 r 2tí -. Wt.. 

2 
lbs. Supplies 4 -228, 1 -227. 

-71A and I -280. Specifications: 
1% V. at 4% amps.: 2% V. at 1% 
amps.: 5 V. at % amp.: 5 V. at 3 
amp.; :rio V. C.T. at 60 mile. 

PRICE 
as long as 
supply lasts 

$17 3 
Each 

REMIT BY CHECK OR MONEY ORDER FOR 

FULL AMOUNT OF EACH ITEM- SHIPPED 
EXPRESS COLLECT. NO C. O. D. ORDER 
ACCEPTED -MONEY REFUNDED IF NOT 

SATISFIED. 

Weliworth Trading Company 1 -34 

111 West Lake Street, Chicago. III. 

Enclosed you will find say remittance of $ for 

which please send me: 

( I Power Generator. $4.95 each 

( I Klne-Silvertene Perser Pack, $1.73 ach 

Name 

Address 

City State 

for JANUARY, 1934 

A Symmetrical Input 
Receiver 

(Continued $rota page 569) 

a wooden form made from a piece of 
134 inch diameter wood or bakelite rod. 
Two Ye inch wide by 3 inch deep grooves 
are cut in a piece of this rod, the grooves 
being 1 inch apart. In one groove wind 
1,200 turns of No. 36 S. S. C. wire "scram- 
ble" wound (helter skelter fashion, i. e., 
not in even layers). In the second groove 
500 turns of No. 36 S. S. C. wire are wound. 

The choke consists of 45 turns of No. 40 
I). S. C. copper wire on a slotted form with 
three slots. The overall length of the 
form is about % inch. 

TI, the audio transformer may be any 
good transformer. 

Reasonable care must be used in con- 
struction and wiring of the receiver. Some 
of the details are shown in the photo- 
graphs. 

Input Tubes Work "Back -to- Back" 
The input works with the tubes "back - 

to- back." Tubes V1 and V2, forming the 
detector, oscillate very easily at these 
high frequencies. 

On one half of the variation frequency 
cycle, Tube V1 say, is operating and tube 
V2 is practically dead insofar as the in- 
coming signal is concerned. The tube 
capacities of tube V2; Cg, Cp, Cm; are in 
a parallel arrangement with Cl. This 
parallel arrangement is in a series combi- 
nation with the tube capacities of VI. On 
the other half of the variation cycle Tube 
V2 works and Tube VI is practically dead 
insofar as the incoming signal is con- 
cerned. Conditions as regards the tube 
capacities and Cl are now reversed. 

This method of series tuning makes it 
quite easy to tune at these high fre- 
quencies and still cover a reasonable 
range without having the circuit too 
critical. 

In addition to tuning, Cl serves a most 
important purpose. At the lower end of 
the frequency range for any coil, more ex- 
ternal coupling is required between plate 
and grid circuits. This requires more 
capacity. At the higher frequency end, 
less external coupling is required between 
plate and grid circuits, necessitating less 
capacity. From this it can be seen that 
the external coupling between plate and 
grid circuits, and tuning are both con- 
trolled by Cl, and, fortunately, the cou- 
pling requirements are similar to the tun- 
ing requirements; that is, less capacity is 
required in each case at the high fre- 
quency end of the coil. 

Noise Level Greatly Reduced 
As shown in Fig. 3, the resistance of 

R3 is 500,000 ohms while RI and R2 are 
each 50,000 ohms. Suppose on a signal of 
a certain amplitude an output of a cer- 
tain value is obtained. Now, if one de- 
tector tube, say V2, is removed from the 
socket, the value of R3 must be reduced 
to about 100,000 ohms in order to get the 
previous value of output voltage. Also, 
the noise level is considerably increased. 
This means that with the symmetrical 
back -to -back detector, oscillations are 
easily obtained so that a lower variation 
frequency amplitude is needed for good 
operation. As a large part of the charac- 
teristic noise in a super- regenerative re- 
ceiver is due to the variation frequency, 
a lower variation frequency amplitude will 
result in a lower noise level. In the pres- 
ent receiver this lower noise level is ob- 
tained and at the same time, the receiver 
is very sensitive. 

On one test the receiver shown in Fig. 
3 gave a signal of 55 volts with a noise 
level of 0.3 volts. An older type receiver 
with a single detector tube gave a signal 
of 50 volts with a noise level of 0.7 to 1.2 
volts. The signal noise ratio with the 
symmetrical input receiver was 183.3 to 
1.0 and with the single detector tube re- 
ceiver was between 71.4 to 1 and 41.6 to 1. 

(Continued on page 573) 
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The New 1934 

Improved 

Prizewinner 

$12.95 
complete with four coil 

Verified Worldwide Reeeptlon 
Completely Self Powered Latest Iype 77 -43 

and 25Z5 Tubes-15-200 meters 
PROVISION FOR HEAD PHONES AND 

SPEAKER 
Complete Kit 
of Improved 
Prise 
pa,, ides 
cal with those 
used in built- 
up model, in- 
cluding hard- 
ware hook- 
up. wire cabi- 
net, dial, 4 

oil 
10es5 

A- embled, wired. tested and 
enclosed in beautiful. cockle 
finish cabinet, hinged 

ready to plug into your line $12.95 
Kit of RCA or Acetonia tubes to match $1.75 
Broadcast coil for covering from 200 to 500 meter $0.90 
220 V. A. C. or D. ('. Adaptor $1.75 

.end for full pi., trulnr, 

ALAN RADIO CORP. 
sBS Cortlandt St., New York City 

WHICH CONTROLS YOU? 
Science says that the chemical elements com- 

posing a man's body may be bought for sixty 
cents at pharmacy shop. But the real part of 
you is the infinite. creative power within -it 
makes YOU a living. vital being. 

By the proper use of this creative. sleeping 
force within you. you can DOMINATE YOUR 
LIFE and MASTER THE CONDITIONS WHICH 
SURROUND YOU. The RosicruciaNs have 
shown thousands of thinking men anW women 
how to use this infinite power. Learn to direct 
the inner processes of your mind. 

This Free Book Explains 
The Roeicrucians will send the SINCERE 

SEEKER a free copy of the new book. "The 
Wisdom of the Sages," which tells how you may 
become a student of these age -old truths. Ad- 
dress a letter (not a postcard of curiosity) to: 

Friar M. J. F. 

ROSKRU(IAN BROTHERHOOD 
AM RC 

SAN JO5E. CALIFORNIA 
Watch for the word AMORC. It's the Symbol 

of Rosicrucien Authenticity. 

GET THE BIG RADIO CATALOG 
THE RADIO SUPPLY WORLD IN 14$ BIG PAGES 

.lust out for 1934. Stake your request for It on your 
healer's, Service Alan's. School's, Experimenter's or 
Amateur's letterhead. Order from America's Liven 
Radio House in America's Handiest Shipping Point. 
BURSTEIN - APPLEBEE CO. 
Dept. Ci 1012 (McGee St. Kane. City. Me. 

rpipL. 
U.S OUR 

HEADQUARTE9SRW 

IF pplMPtlfE[ea/ag 7withM amfac rots. 

1193 
andSNVeBIG'MVN6Y , 1 COAST TO COAST RADIO COP. 

521-5 west rtes ST., NEW TOaa,RN V 
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]»e'4 
ESSENTIA[ 

SHORT 
. BOOKS 

'ROUND THE WORLD FANS USE THESE GREAT SHORT WAVE BOOKS 
These great books contain everything on short waves that is really 
worth knowing -they are books which have been most enthusias- 
tically welcomed by short -wave fans. The cost of the books is 
extremely low in comparison with the valuable material which 
they contain. 

Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

0 
MOST 

1 
PoruiAR 

HORT WAVE 

RSECEIVERS 
HOW TO MAKE AND 

WORK THEM 

98 PARK MAO WAVE 
(EAU 

OVER 
40 PAGES 

75 ILLUSTRATIONS 
IMPORTANT 

THERE IS NO DUPLICATION BETWEEN THIS BOOK 
AND OUR OTHER VOLUME- HOW TO BUILD AND 
RIAL PUBLISHED IN THEE NEW BOOK 

ALL 
NEVERAAP. 

PEARED IN ANY BOOK BEFORE. 

'l'hi, new vole 
l 

is revelation o 
those who wish to build their own 

wave 
rs 

The editors of SlluliT GAVE f ItAF'r have 
selected ten outstanding short wave 
receivers and these are described in 
the i new Each receiver 
hilly illustrated with a eortudete 
layout. pictorial representation. 

kphotograph. 
of the set complete. 

ook ap and all worthwile specilica- 
i. Everything from, the im Idest 
e tille set t, :.. -molt T. It. F. re- 

ceiver pre.,.,ite,I. Complete list. 
f pert, arc riven to pate each set 
complete. You .how t how to 

the receiver r its ; maximum operate 
efficiency. 

CONTENTS 
The Doerle 2-Tube Receiver That 

Reaches the 12,500 Mile. Mark. by Wafter C. Doerle. 
_-ItF. l'.n..a. SW It reviver hosing r... 
r... f 1oeJ Hxai Freanr.. Al 

Ven`n x I 11. x'. Ily dr Lur,:-x' Ì(e..o,.. by Edward .1ana. . .. 
'I'I,r Hione.eg ""Tnh. 12.000 Mile DX 

1,> A. Bonnet.... Ir. 
Build n sl.m Nave He..o-n i 

4 y, Irúr"Cnr:' v Ilux trmb.nc .n J 
Clifford E. Denton. 

Th. Denton 2.1'nhe All-N'xve Rrvrirer, 
IN Clifford E. Ìtra,n. 

The Denton -Swirl-11y." by Clifford E. 
Ventun. 

The "%,., 1"HV" Eleerrihed. 
The vleo-t'nv. \IF.,:AVI"\E. Ly II uno 

1 h,.4. 
A ('IIAT-pVt'ky'l' 'ay., Wove Rrreiv.r. 

1) Ihex,,rrsh:bch,o,J t'Int,oJ E. Vrxo,,.. 
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From the above data, the symmetrical in- 
put receiver appears to be at least three 
times as good as the other type consider- 
ing the noise level. In each case the in- 
put was the same and the frequency was 
about 60 megacycles. 

550 Gain by Super- Regeneration 
On another test at about 60 megacycles, 

using a local oscillator, the signal was 0.1 
volt with the variation oscillator out of 
the circuit. With the variation oscillator 
in the circuit the signal was 55 volts. This 
shows that there was a gain of 550 due to 
super -regeneration. Under similar condi- 
tions the gain due to super- regeneration 
in the older type receiver was about 62.5. 

A brief analysis shows why the new 
symmetrical input receiver should give 
higher sensitivity than the older single 
tube detector receiver. Fig. 4 may be used 
to explain operation for the older single 
tube receiver as well as for that of the 
symmetrical input receiver. 

Suppose only a single detector tube, VI, 
is used. On the positive half of the varia- 
tion frequency cycle the tube is in a very 
sensitive condition as regards the incom- 
ing signal. During the negative half of 
the variation frequency cycle the tube is 
blocked and the receiver is practically 
dead. The responses may be pictured as 
in Fig. 5. 

Now, suppose another tube is added to 
the detector circuit as shown in Fig. 3. 
During one half cycle, say the positive 
half as shown in Fig. 4, Tube VI, operates 
in a very sensitive condition; while tube 
V2 operates in a sensitive condition Tube 
VI is blocked. In this case the response 
may be pictured as in Fig. 6. 

This means that with the two tubes in 
operation, the time during which the re- 
ceiver is sensitive is greatly increased 
over what it is when only one tube is 
used. This allows the use of a higher 
variation frequency with correspondingly 
better quality, while at the same time the 
receiver retains high sensitivity. 

Advantages of "Symmetrical Input" 
The advantages of the symmetrical in- 

put super- regenerative receiver over the 
older types of single input tube receivers 
may be summarized: 

(1) With the system of tuning shown in 
Fig. 3, a reasonable frequency range is 
covered with each coil. 

(2) The external coupling between plate 
and grid circuits is controlled by the tun- 
ing condenser. The required tuning capac- 
ity and the coupling capacity are similar, 
that is, at the low frequency end of any 
coil, more tuning capacity and more cou- 
pling capacity are necessary than is the 
case at the high frequency end of the 
same band. 

(3) With the input arrangement as 
shown in Fig. 3, a lower "trigger" (signal) 
:unplitudc is required for operation. 

(4) The receiver is maintained in the 
sensitive condition over a much greater 
portion of the time. This makes it neces- 
sary to use a lower amplitude of varia- 
tion frequency with a corresponding re- 
duction in noise level. 

(5) For the same reason as given in 
(4), above, a higher variation frequency 
can be used, while high sensitivity is 
still retained. This improves the quality. 

(6) With the two tubes, a higher detec- 
tor output results. 

A later model of this receiver will in- 
corporate a volume control and output 
transformer as shown in Fig. 7. 

With this type of receiver at these fre- 
quencies considerable trouble has been ex- 
perienced with antenna coupling. A close 
coupling must be used in order that suf- 
ficient signal voltage is impressed on the 
grids to "trigger" the detector on the 
weaker signal. 

This coupling shown in Fig. S is satis- 
factory if the antenna lengths, "d" are 
proper. 

This type of coupling, Fig. 9, was quite 
satisfactory in regard to efficiency of 
coupling but the type of antenna tends to 
affect the tuning. 

The type of coupling shown in Fig. 10, 
is believed to be superior to that shown in 
Fig. 3, and is being used at present. 

R. F. Filter Used in Battery Leads 
In using this receiver it was found that 

considerable "pick -up" was due to the 
battery leads. It was desired to eliminate 
this so a radio frequency filter was in- 
corporated and made a part of the battery 
leads entering the set. There are four en- 
tering leads and in each of these a radio - 
frequency choke was inserted, consisting 
of 20 turns of No. 18 enameled wire, 
wound on a threaded victron (or other) 
form 2 inch in diameter. The thread pitch 
was 16 to the inch. In addition the chokes 
were each by- passed to ground with .005 
mf. condenser. All four chokes and all 
four condensers were placed in a separate 
shielded compartment and the battery 
leads were shielded back to the batteries. 

This filter helps to eliminate battery 
lead pick -up and constitutes a considerable 
improvement. 

Fig. 11 is a diagram of the filter. 
Ch -20 turns, No. 18, on 1/z inch form. 
C -.005 mfd. 
To effectively eliminate all pickup from 

batteries the leads must be choked and by- 
passed by means of a shielded filter, the 
leads themselves must be shielded, and the 
batteries must be placed in a shielded 
box. 

It is believed that the "symmetrical in- 

put" receiver described above is an im- 
provement in super -regenerative receiv- 
ers and offers possibilities where a rela- 
tively cheap and small super- frequency re- 
ceiver is required. 

$20.00 Prize Monthly For Best Set 
al THE editors offer 620.00 monthly prize 

for the best short -wave receiver submitted. 
If your set does not receive the monthly 

prize you still have a chance to win cash 
money, as the editors will be glad to pay 
space rates for any articles accepted and 
published in SHORT WAVE CRAFT. 

You had better write the "S -W Contest 
Editor," giving him a short description of 
the set and a diagram, BEFORE SHIPPING 
THE ACTUAL SET, as it will save time and 
expense all around. A $20.00 prize will be 
paid each month for an article describing the 
best short -wave receiver, converter, or 
adapter. Sets should not have more than five 
tubes and those adapted to the wants of the 

av 
erage beginner are much in demand. 
Sets must be sent PREPAID and should he 

CAREFULLY PACKED in a WOODEN box! 
The closing date for each contest is sixty 

days preceding date of issue (January 1 for 
the March issue. etc.) 

The judges will he the editors of SHORT 
WAVE CRAFT, and George Shuart and 
Clifford E. Denton, who will also serve on 
the examining board. Their findings will be 
final. 

Articles with complete coil, resistor and 
condenser values. together with diagram. 
must accompany each entry. All sets will he 
returned prepaid after publication. 

REQUIREMENTS: Good workmanship al- 
ways commands prize -winning attention on 
the part of the judges; neat wiring is prar- 
tically imperative. Other important features 
the judges will note are: COMPACTNESS. 
NEW CIRCUIT FEATURES, and PORTA- 
BILITY. The sets may be A.C. or battery - 
operated, Straight Short -Wave Receivers, 
Short -Wave Converters, or Short -Wave 
Adapters. No manufactured sets will be con- 
sidered; EVERY SET MUST BE BUILT BY 
THE ENTRANT. Tubes, batteries. etc.. may 
l'e submitted with the set if desired, but this 
is not essential. NO THEORETICAL DE- 
SIGNS WILL BE CONSIDERED! The set 
must be actually built and in working order. 
Employees and their families of SHORT 
WAVE CRAFT are excluded. Address let- 
ters and packages to the SHORT WAVE 
CONTEST EDITOR, care of SHORT WAVE 
CRAFT Magazine, 96 -98 Park Place, New 
York, N. Y. 
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NOW AVAILABLE 
AN EASILY ASSEMBLED 

ALL -WAV E 
SUPER -HETERODYNE 

COIL KIT 
By Miller 

Scientific d e s i g n, high 
grade workmanship and out- 
standing performance are 
assured with every MILLER 
ALL -WAVE INDUCTANCE 
KIT. 

Blue print of circuit show- 
ing all values makes it a 
simple easy job to build a 
7 tube ALL -WAVE Super- 
heterodyne receiver with 
outstanding performance as 
proved by present users. 

Kit includes 5 inductances 
wound on bakelite forms, 3 
intermediate transformers 
(465 KC), rectifier plate 
filter chokes, 3 padding con- 
densers and 2 variable coup- 
ling condensers - securely 
packed for safe shipment 
anywhere. 

LIST 
PRICE $ 1 5.00 LAISD 

Standard discounts to 
Dealers and Amateurs. A 
deposit of 20% required 
with order. 

J. W. MILLER COMPANY 
5917 So. Main St. 

LOS ANGELES, CALIFORNIA 

It Wasn't 
necessary to build spe- 
cial headphones for 
Admiral Byrd to use 
on his Antarctic Ex- pedition. Every 
Trimnt Featherweight 
headset is built to per - 
f or m satisfactorily 

whether the temperature is a. hundred 
degrees below zero or in the heat and 
humidity of the Tropics. 
Admiral Byrd chose TRIMM FEATH- 
ERWEIGHT phones because they could 
be depended itpon in any emergency. 
TRIMM RADIO MFG. CO., Warr GO, U."s.A. 

lìar p1.u,u< .S prcinl i.vt s 

It will be to your advantage to 
read special idler eta page 513. 
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English Short -Wave News 
By `Megacycle" 

TO COMMENCE these notes it is thought 
that mention of the complete "fade- outs" 

on the 25 meter band for perhaps a week 
at a time is the most important phenom- 
ena. Reference to last month's report will 
show that during August -and indeed all 
summer -this particular channel has pro- 
vided our main source of programmes if 
not "long- distance" listening. The sudden 
change is all the more remarkable for the 
fact that the usual telephony and teleg- 
raphy stations on either side of the band 
were apparently unaffected. Those short- 
wave enthusiasts who have been listening 
for the past five years or so will find on 
reference to their "log books" that the 25 
meter channel has only shown up to real 
advantage this year, and it is significant 
that this summer -in England at any rate 
-has been the best since 1921. 

Lond distance reception on the 16m. 
(meter) channel has been confined to 
W3XAL on the 16.87 m. To be precise 
this station was logged on September 4, 
13, 28, and 29. On September 29, 3XAL 
was tuned in at 15.00 G. M. T. at full loud- 
speaker strength free of all "mush" and 
fading. According to schedule in England 
this station comes on the air at 17:30 G. 
M. T. but perhaps some American listeners 
will know of a change in schedule. PHI, 
the Dutch transmitter on this band is never 
heard in London, presumably because we 
are within the skip distance. 

Turning our attention to that most vari- 
able of bands -the 19 m. channel- condi- 
tions have been as is usual in the spring 
and autumn, very variable. The Vatican 
City transmitter on 19.84 m. is received 
regularly on the 10:00 -10:15 G. M. T. 
schedule but unfortunately this is the only 
station on this channel so consistent. The 
only long distance transmissions on this 
band are the U. S. A. group. W2XAD on 
certain evenings of his scheduled transmis- 
sion is completely inaudible whilst two eve- 
nings later a complete programme may be 
enjoyed. Instances of this occurred on 
Sept. 8, at 20.00 G. M. T. when a talk on 
"road safety" was easily followed on the 
loud- speaker and again on September 29 
when syncopated piano pieces at 20.30 
G. M. T. were "local" in quality and vol- 
ume! 

For the past month Rome 25.4 m. has 
been delivering a perfectly strong carrier 
in England, but the modulation is about 
the worst that has ever been heard. Re- 
ports from all over England confirm this 
point and U. S. listeners cannot help but 
have experienced the same trouble. It ap- 
pears as if Rome is inverting all audio 
frequencies like a commercial telephone 
station. Continuing with the 25 m. band 
Zeesen (Germany) has deteriorated from a 
usual R 9 strength to R 2 -3 but was again 
received at R9 on September 29. On cer- 
tain evenings during September Zeesen 
and in fact no local European 25m. trans- 
mitters were even audible -a very rare oc- 
curence. WSXK, the Pittsburgh transmit- 
ter on this band, has been also very vari- 
able but on some evenings remarkable field 
strengths have been obtained. On Sep- 
tember 6 a program was enjoyed from 
this station from the time of opening up 
to 02.00 G. M. T. when for obvious reasons 
listening had to be discontinued. Receptive 
conditions on that evening were remarkable 
as far as U. S. A. transmissions -code and 
telephony -were concerned, and it would be 
interesting for American listeners to con- 
sult their "logs" to see if the same ab- 
normal conditions similarly affected the 
east to west route. On the night in ques- 
tion W2XE (49.02 m.) was picked up for 
the first time and held for quite an hour. 

It is difficult to say what station has 
yielded the most consistent satisfacory sig- 
nal because there has been so little to listen 
to that one is inclined to state that all 
transmissions have been poor. However 
EAQ (30 m.) must be awarded the palm - 
with CNR (23.29 m.) a good second -for 
really good signals at a time when no other 
station appeared above the R3 mark. 
Particular mention of EAQ appears on the 

log on September 8 when the program 
value was almost "local" in intensity and 
quality. On September 9 at 19.30 G. M. T. 
similar conditions prevailed on this band 
and EAQ was once again the star -and 
only -transmission. It is a pity, now that 
winter conditions are rapidly approaching, 
that the 30 m. band is so comparatively 
empty. European listeners find very little 
other than EAQ, CT1AA, and W2XAF- 
who opens very late -to listen to. W3XAU 
on 31.28 m. is scheduled to operate from 
13:00 -04.00 G. M. T. daily but this station 
has not been heard for the past eight 
months. Confirmation that the station is 
still operative would be welcomed. 

The 50 meter band, which is usually a 
certain channel for entertainment when all 
else fails, has towards the end of the pe- 
riod under review, deteriorated to such an 
extent that even Moscow 50 m. has fallen 
to R2 on certain occasions. OXY (49.4 m.) 
has disappeared entirely in a jumble of 
heterodynes and code transmissions towards 
the end of September. 

Mention was made in these notes last 
month of the controversy raging among 
European S. W. listeners as to whether or 
not Moscow is broadcasting on 50 and 25 
m. or only 50 m. The 25 meter transmis- 
sion is never heard without the 50 m. pro- 
gram also being audible and according to 
the author's careful checks the programs 
are always identical. Several S. W. list- 
eners have reported differing programs 
but this is not confirmed by the writer. It 
has been noted, however, that the 25 m. 
transmission is often much more powerful 
than the corresponding 50 m. transmission, 
hut this does not detract from the validity 
of the first harmonic theory. Added to 
this, is the evidence supplied by Moscow 
during the opening announcement on Sun- 
day, September 10th -heard both on 50 
m. and harmonic 25 m. -at 15.00 G. M. T. 
when the 1841 m. and 50 m. transmissions 
only were mentioned. At any rate the 
problem is of real interest and American 
listeners may care to air their views in the 
matter. In closing this subject it is under- 
stood that a listener claims to have heard 
an announcement to the effect that the 
"mystery" transmission on 25 m. is actually 
RNF on 24.96 m. and is not therefore a 
harmonic! 

Leaving the regular broadcast channels 
CNR (Rabat) on 23.39 m. on the Sunday 
transmission from 12.30 G. M. T. has pro- 
vided musical programs of unsurpassed 
brilliance, free of all fading and interfer- 
ence. American listeners should certainly 
make a point of listening for this trans- 
mission as a welcome change from their 
home programs. The hour of transmission 
is certainly rather early- especially for 
Sunday listening -but the transmission 
does not cease till approximately 16.30 G. 
M. T. which should provide a good break- 
fast program. The same station broad- 
casts again on 37.33 meters at 20.00 -21.00 
G. M. T. on Sundays, but in England this 
transmission seldom approaches- either in 
quality or volume -the 23 meter trans- 
mission. 

American listeners should make a point 
of listening on 42 meters where a new 
European relay station has commenced 
operations with the regular Oslo programs. 
Transmissions are experimental at the mo- 
ment but appear to be consistently received 
at 19.00 G. M. T. 

Telephony has been found productive of 
some long -distance reception but American 
listeners will be interested to hear that 
SUZ (21.7 m.) Cairo was received on Sep- 
tember 29 at 15.00 G. M. T. at a strength 
seldom experienced on anything but medium 
wave broadcast. SUZ has not been heard 
previously in this location. PLF, Java, on 
approximately 17 meters is heard on 
Wednesdays at 20.00 G. M. T. giving a test 
concert of gramophone records and is re- 
ceived in England with wonderful volume 
and clarity! 

If you want "more." serin Editor a postcard marked 
"Want more Megacycle... 

575 

Begin with 
Crystal Control 

UESU1.'l'S with crystal control are far at more certain . and in the long run, 
cost much less. But remember, there's a 
difference in crystals. 
Bliley Crystals, used by all the leading 
amateurs and engineers (and now by Ad- 
miral Byrd on his trip to the Antarctic) 
have been proven best. 

BLILEY CRYSTALS AND HOLDERS 

Type Mc. Band ti .prtied 

Pro- 
c- : Fur- 

AW Brie. 

BC 
C% 

I1C2 
lira 
0(3 
IsCa 

112 

',SF 

1 7.0 
3.6 

I.T.3.5.7 
1.7.3.5.7 
1.7.3.5.7 

14.0 

w50K0 
*2SEc 

SKe 
tO.SRe 
*SOKc 

Ó.05L 

0.03% 
0.03` 
0 03% 
003% 

Enmld. 

It'd': 
31íd. 
Mid. 

S3.9Ó 

1.95 
5.75 
6.85 
9.85 

HS 
S.90 

1.1A.5 8 ind.rd mount. to Bcz x 
465. 500. or 525R, S.S. Qta inter. Mid. 

Or your choice from distributor's stock. 

"m mattot 
tQUOmënie ár eanufactured däó 

N. o 

BLILEY PIEZOELECTRIC CO. 
227 Union Station Bldg. Erie. Pa 

Be A 
Radio 
Operator 
Learn at Home 
It's Easy 
With The 
New Master 
Code Teaching Machine 
Rauh.* the advantage and s s that comes with being a 
Radio Operator qualified to fill the highest -paid john. TELE- 
PLEX 

Ffu 
teaches 

+ Complet 
quickly 

Code Course 
experience 

°you the 
New M t Teleplex. Guide you step by step. Personal 
kaitrurtion. TELEPLEX has instructed wore students in the 
eerie during the pant ten years than all other systems, com- 
bined. Used by U. S. Army and Navy, lt. C. A. A. T. & T. 

Write 
and principal f calleschools. 

Get started NOW' Easy term.. 
13 giving full details. 

TELEPLEX COMPANY 
76 Cortlandt Street, New York, N. Y. 

It Satisfies Capt. Hall 
A .Short Wave Receiver 

' 
hat 

hHahn 
the critical CAPT. 

GRACE L. IIALL. haa to 
a «.1. The Captain now 

NATIONAPLO9TTUSE 
TERp. 

FESSIONAL suAssoNRET. 
ERODYNE for his DX loin, 

It.ceived station. 
24 ery 

thenl'OSTAL IN- ' 
EKNATION AL. 

New Shortweve Sensations 
Fur the Amateur :Ó N tv lY ut ' al- 

b i ÇMPLYS TUNED R. F PRE-at 
LECTOR. \e triple Jr.., In 

uo.l C.W. ..t ereillntr. Rlevtron coupled 
w;ilaprt Plane, t a alt ,t ut Ant rann t' n r. ,ma`á : harmonies net. lee for 

MS ëlecrom triaa:: é m er au, 
tee. Short Wave Inns and Amateur.. you . iittóyaur.l iaraur FREE ir lar No.5 d..rra.ing and eu.gstioa th 

te 
ÓST- 

KtrzRNÁT'OÑAWrd 
Ant our.p.cii o0rr to rl101T 

WAVE e 

Postal Radio New Y NS Y. 

SUPER TESTING KIT! 
Pence Type Handles 

with iutsrrhansenlde rip End. Kit 
complete with 2 Plug -In- 
Prongs, 2 Alligator Clips, 2 
Needle Point Phone Tips. 
and 2 Spade Lugs 
Thin fence -Type d 

I.andle. 

for easy testing in tight 
places. Ideal for testing 
Long and Shortwave tete. 
code, Condenser, Etc. 
Complete kit. Write for 
free catalog. 

INTRODUCTORY PRICE NOW $0.00 ID 
AMERICAN RADIO HARDWARE CO. 

335 Grand Street New Perk, N. V. 

Be a Television Expert 
LEARN Radio and TslevIslonf 

Broadcast, Service¢, gas. 
Leaders 

ds 
predict new 

broadwatitelevision g i s` ours.- 
short w permit 80.000 television statino. le 

Armen 
waves 

tip ortooitrl Get in NOW and 
up" with new ndustry in new 

W 

era. T hor ough 
inin g ,teal 

l 
Rs for tat Class RadiopSa. for 

Its, l'den rTerlen 
iain on 

h. 
tAirW9 

. 

%AL. 

S. Nwl has. First 
National 

TeevNle.n. Inc. 
a asset Bldg. RanSas City, Mo. 
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A FEW 
BARGAINS FROM 

OUR BOOK OF VALUES 
"WORLD - WIDE"SPECIAL 

tit 
P 

ALLIED COOPERATES 
In spite of tremendous increases in the 

cost of labor and commodities, thousands of 
items in this book are being sold at below 
the current market. Hundreds of other 
items are being sold at prices that are still 
less than last year. How was this achieved? 
The answer is simple, huge contracts, huge 
purchases, made during the summer of 1933 
when radio prices were at their lowest in 
history. Merchandise which was purchased 
at last year's low record prices is being 
passed on to our customers at tremendous 
savings. Send for this Catalog now and 
save money. 

7 TUBE RADIO 
15 to 2400 Meters 
4 separate wavebands 
Automatic volume control 

Here is the book that is mak- 
ing radio history. The most com- 
plete lines of quality radio sets, 
tubes, replacement parts, test.. 
equipment, and service men sup- 
plies, at the lowest wholesale 
prices. 

Complete 
with 

Speaker 
and RCA Tubes 

RCA 
Licensed 

8 MFD. 
Electrolytic 

in metal can 

38c i 

5 Inch 
Magnetic 
Speaker 

$128 

8000 ADDITIONAL BARGAINS IN 
THIS BIG BOOK OF VALUES 

SPECIAL PRICES ON 
RCA and CUNNINGHAM TUBES 

201A 227 245 

26c 31c 33c 
MAIL COUPON NOW 

ALLIED RADIO CORP., Dept. E., 
833 W. Jackson Blvd., Chicago, Ill. 

LEADERSHIP 
Thousands of radio dealers, service men, engineers and 

(many broadcasting stations depend upon Allied for their 
radio needs. Allied consistently justifies this wide spread 
faith by offering a complete selection of high grade stand- 
ard apparatus that can be counted on for efficiency, long 
lile and customer satisfaction -at the lowest possible 
prices. Allied's huge stock enables you to get unusually 
prompt and efficient service. This is the simple secret of 
our great repeat business. If there ever was a time that you 
had to decide carefully where your money will buy its full 
money's worth, it is now. Allied will continue to protect 
ygu against unwarranted price increases to the fullest 
extent of its power. Allied's low net cash prices mean low, 
and will continue to mean low. 

Please rend me Free your NEW 1939 Catalog. 

Name 

Address C O R P 0 R A T I O N 

833 W. JACKSON BLVD. CHICAGO ILL. City State 
0 Serviceman Dealer 0 Engineer Experimenter 

www.americanradiohistory.com

www.americanradiohistory.com

