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NEW WORLD GLOBES

for Short Wave Enthusiasts—
at New Low Prices - - -

FHESE rematkable, new rlobes printed in a varlety of poputar calors are Indispensable to short-wave fans. Notable
:mmu: the many features of these world globes. 1c that they give life-tlne service.
8 oL hort-wave fans are enabled to determine correct tlme in various centers of the world with the ald of these globes:
stafie@s from eity to elty can be arcurately established.
There 1s a graduated “*Merfdian" scale on each Rlobe. Another feature is the movable hour scale found at the forth
nole—thls facllitates determining the hour In any part of the world.
%ou wiil be thrilled when you put the Klohe 10 actual use—measuring dlstuiees from New York to Moscow: from Cape
ount to Toklo: from Lor Angeles to Rlo de Janeiro: ete. A flat map is deceptlve for measuring, hut take a small string
and stretch It across the globe, from ¢lty to elly. and You have the correct dlstances.
Each globe contalns a 1isting of several thousand eitles in natlons all oser the world—spellings conform to jntermational
georaphic standards—all lobes are of 1935 produetion. They contain such Important features us—traces of Admiral
357d's revent voyage to Little Ameriea; Lindbergh’s Parls fllght: the new | nese Emplre: prinelpal raltroads: grinei.
pal_international short-wave radio stations ami call letters: steamsmip routes: and other eaually lmportant data.
e colors on gur fine handmade or Library globe maps are re-
‘r!l':ued and deljeate, Nevertheless, the two types have an essehtlal
aracterlstic in eommon—their rich polor harmony, In which cach
color of equal strength blends into a harmonious color unlt
'(l"he map surface of all models i5 protected by a high, glazed. water
and serateh proof finlsh which ean eaklly be kept fresh and new with - .
& damp ctoth. This finish wil| not fade, crack or hecome yellow with Y Mot
AEe. The colors are sun proof. “ .
These glabes add glgnity to home. office, studio or laborstory—they
are globes thay everyone will be proud 1o own.

World Globe
No. R-18

— 7 e — _ﬂ
De Luxe World Globe No. 1-16

This large. de luxe, 18" Ilbrary globe is deslgned for
those who prefe: a globe of resl distinetion. |t {s the
most comprehensive plobe map published. It containg
over 9000 place names, new countries. EeoRraphic in-

formation. and other usefyl data. It 15 extremely easy
‘ to read—and ecan be used for accurate reference. It I World
glesltlfmnve mounting and besutiful coloring harmonize Globe-
POLITICAL INFORMATION Atlas
9.000 name places—Latest polltieal changes (Saar. No. P-8

Manchukuo) Rallrouds—8teamship routes with dis-
tinces—{aravan routes~—Ancient ruins (Maya Persep- World Globe No L-7 This comhination world glehe and atlas holder adds ap-

olis)—Important sltes (loulder Pam. Nationa! Parks. pearance and dignity to uny —it s

Little Amerlea)—82 Shortwase radlo statlons and csli The zlohed rnen‘ru’ie !R" nlnl:li;u:?;:‘t':r. nl;mgegly f:“rag::’e-

letters |isted—Submarine cable lines—Canals (Suez, Thls eomblnation glohe-lamp, In addition 1o jts usted, movable meridian. finished in statuary bronze and
J Klel)—Country and state eapitals. I ?f?ﬂ"f valur £an he used 83 a reading lunp. The  gold, Its stand Is richly cleversted 1o a walnut Anish. With

PHYSICAL INFORMATION all. featurlne 53 short-uavo_nlntions, has a full this world globe is included at no additionai
meridian. and rotates. The 16” diametér shade fa eost. & new 22]-p; corld p 2 h o

Mauntain ranges—Mountain peaks. voleanos—Plateaus, parchment, handsomely wrapped in ccllophane for I3!ﬂ"4 S“l ] bage worl _atlas lle,h. t—
J steppes—@Glaciers, shelf tce—Swamps—Degerts, oases protection. Nautleal deslkns In harmonlzing colors . hibplng welght—5 1hs.  PRICE

—Octah currents In white-—HRivers and river systems add to the atiractiveness of the lamp shade. The

—Imnortant lakes—Cataracts {Ntle)—Depressions metal parts are antlque bronze striped with gold.

{Death Vaulley)—Unexplored arcas in white. Complete with plug ané cord. Helght s 60

CONSTRUCTION FH?&B Shipping  weight—5%  |bs. Z'

The ball 13 stronely made of three plies of composi- |J  PRICE...
tlon board. relnforeed within, The map is hand-

monnted on a sheclal prepared plaster surfuce which
fives added strength and permits & Klass-smooth fin- Genllemen:
[ ish.  Water proof and scratch proof lucquer seals the 1 received the World Glohe and am well
map and preserves its nng colors, Dleased with 13 completeness, appearance and
MOUNTING | useftiness.
Bubstantial, completely reversible merldlan. antique Short-wave listening has become a hobby
brass plated with rlm. numbers and degree muarks with me, and this World Globe is a necedsaty
brightiy burnished. Itevelves at a touch on hall bear- aceurary to any short wave llstener or. for
ings In 4 beautiful, solld wulnut tleor evadle stand of that rn:m_er, te_uny home.
authentic Duncan Phyfs design. Heaty brass claw feet. P. C. ELLIS, supt.
SCALE OF MILLS iiabnrawa.l _wgh] and l(.ampbcl] Sts.
An Inch on this globe’s surface s equisalent to 500 | gnsss e Stissour

miles on the earth’s surface. Because of thls con-
venient scale. the 167 globe 13 specitied equipment Ln
the schools of many states.

With this beautiful glohe 1s included the 32-page
1Mustrated buoklet entitled. ~"The Story of the Globe.'*

The world Globe No. R-16 iz moder- s 75 i
#tely priced. Height—30%". Shipping .
| welght (ball and globe) 30 Ihs. PRICE

ORDER YOUR GLOBE TODAY!

World Globe-
Atlas No. R-12
This globe-atlas combina-
tion is one of the fnest

| pleces that could b8 placed
In_sny home or oftice. The
127 library ball. with it
brass-plated meridlan, Ats
sougly into the finely con-

| structed solid walnut stand,

Provislon is made below f :
BT e | mh.‘l":lé’a”sc:;&'a“.'i.u:‘Euié No. R.12
SHORT WAVE CRAFT SWC-1-36 Y jeseompan ey g
| 99 Hudson Street, New York, N. Y. | E“I%i{lmt‘t‘-a:-‘;: u:::l?nss;{hl::ﬁ
. . ; St Rht—16%", ppin
: gﬁm"c'.:eﬂegf E.:"m::d f’o?wmlclh ﬁp';gas'gysh';;mx;:e " , ;é;g;;” 1693 $6.85 |
the following World Globe. e S |
| ( ) World Globe No. P-8 @ $4.25 | =2
i ( )} World Glebe No. R-16 @ 831.75 |
| { ) ‘a"orm glloll:e 1;0. Ié.'{z@@sz.so |
r . R« $6.85
i Nnme( ) We obe No | All globes are carefully packed in orig-
Addr. o D inal, corrugated protected, cartons, assuring safe deliverv. ORDER BY
: Gty E85. e S . : tI)WUMBE]R. StendG?h;ck or mgney J)rder, plus %m‘xcient postage for delivery
ate._ : . " .
cevne : T y parcel post. obes are shipped from our Chicago warehouse. Register
| i :;':ui:tligmra::. csh!!:‘!‘r(m:rulfn‘:":l?;el?g" GLOBES Py | letter if it contains cash, currency or stamps. Specify if shipment is to be
I gﬂg'r'lr’:ang‘(;hgmm_}_u \{(Qnmlovsn IN CHICAGO— | sent express collect. ALL ORDERS ARE FILLED PROMPTLY.
bk i -] SHORT WAVE CRAF T “mensyusr
e e —— NEW YORK, N. Y.
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ﬂ/ma/yma Losson Fee

to show how easy it is
to learn at home in
spare time to fill a

I E SMITH, Prosident, Na-

Tauw Institute, \Wash- Clip and mail the coupon. I'll send you a FREE lesson. I'll show you that
cton, D. Co—the man whe ha Radio is fascinating: that | give you practical money-making informa-
irected the training of more tion, ensy to learn. easy to put into use. See for yourself why many men
wen ntrlr the -Mdlm 1{|dus||ry than with less lhan a sgrammar schoo! education and no Ruadio experience are
any other man in Awerica. now making good money A8 Radio Experts. Get the facts ubaut Radio’s
;pare time and full time joh opportunities. Mail the coupon now.

Many Radio Experts make $30, $50, $75 a week.
Get ready for Jobs like these

Broadeasting stations employ engineers, operators. managers. and men
for other jobs that pay up to $5.000 a year. Radio fuctories employ test-
ers, inspectors, foremen. engineecrs, servicemen, salezmen. buyers. and pay
up to $6.000 a year. Radio dealers and jobbers employ servicemen. sales-
men. buyers, managers. and pay up to 375 a week. There are many Op-

)

portunities to have a spare time or full time Radio service business of i ]
. your own. Radio is picking up. It's a big business— hig enough to absorb }
— many more well trained men and it's growing bigger all the time. Get {
ST SERVICING  has - paid ready for Radio. Be a Radio Expert. I'll train you at home in spare time.
many N r-.c'n 551. $10. $15 /
veek extra for their spare
bt e, e make 59 Many make $5, $10, $15 a week Extra
much as $30, £30. §13 a week in Spare Time almost at once
Neurly every neighbourhood neeils a good spare time serviceman. Find out
how | help you cash in-—hew 1 start endingz you Extra Money Job
Sheets the day you enroll, for doing Radio repair jobs common in most

every neighborhood, How, when you get underway, 1 send you much more
information for servicing sets and for oing other spare time jobs for
extri money. My Training i famous as ~The Course that Pays for Itself.”
Many make §200 to $1.000 while learning.

Short Wave, Loud Speaker Systems
Television, Auto Radio, etc., Included

New Radio developments are continnally making new apportunities. Loud
speaker systems. police, auto and aviation Radio, are recent new uses that
RIOADCASTING  NTATIONS have been found for it. Television promises manhy good jobs soon. Tele-
emp many technically Irained vision is leaving the laboratory in an impressive way. One million del-

| have
helped
hundreds of
men make
meore money

Jone for nteres ‘Iil"“s-l"}a“";:“"_‘e:““ lars is being spent on two stations. Television receiving sets are being \
— ' designed and built. New opnortunities—many of them-—are rizht athead. 4
® GET MY FREE LESSON Get full infermation about how I train vou at home in spare time to be a

- 3 Radio Fxpert. My 50-50 method of training—half with printed and well
i,‘"‘ Radio Servicing Tips illustrated lessons, half with Radio equipment I furnish as part of my
uwlliwzlve|:i;-|¢l-y-‘::|3:|k;~r|,|‘:lnil"§'al!: ?raining—gives you broad practical experience—makes learning at home

Tatton, it it Is €asy 1o untla- interesting, faseinating. practical

sta at I: just what you

- ,AL

need 1o mnster Nadle M isfi
o™ e AL e You must be Satistied
:.t‘c- .“e: 'lr thiux— 1;1»] C‘I‘h - I make an agreement with you in writing i
e roTiblost it it you are not entirely satisfied when you finish
h Ittery,aniversal. my Course, with the Lesson and Instruction
T’ . super-lietero Serviee | have given vou, every penny you
d N-wave. am ot Tes have puid me for tuition will be refunded.
of set Al 1)re
i 1 17 ble
" o auick way @ n.l.m.; Get a Sample Lesson and my
13 ¢! x these el rouhles. 2 a8
vLpreial vertion i devoted 16 book on Radio’s Opportunities
ki cliegksy "ll';""‘f;:‘ M“itli eouhon Now. ™ '!;oml my hook “Rich Re-
o CGet this lesson Free. wards in Radio’ and REE Ivssen at ence. Find J E. S » ide
No obli Lion. Just mail couton. out about Radio’s spare time and full time op- J. E. SMITIL | resident

National Radio Institute, Dept. 6DB3
Washington, D. C.

I want to take advantage of your offer. With-
out obligating me, send me your Free Sample
Lesson and your book, “Rich Rewards in Radio.”
(Please write plainly.)

portunities: read what others who have taken my
Course are. doing and making. Remd the sample
lesson, deecide for yourself whether my training
is clear. interesting, practical. This offer is open
to any ambitious fellow over 16 years old. There
is no obligation. Act at once. Mail coupon in an
envelope or paste on a le posteard.

. J.E. SMITH, President
National Radio Institute, Dept. 6DB3

Washington, D. C. NAME : . AGE. ...
ADDRESS. . . s e e Al
CIPY) o gt STATE. ... ... 14X-1
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Certified Circuits

® SHORT WAVE CRAFT goes

to a large expense in verify-
ing new circuits. When you see
this seal it is your guarantee
that such sets have been tested
in our laboratories, as well as
privately, in different parts of
the country. Only “Constructional-Experimental”
circuits are certified by us.

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

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

® The cover this month shows the ultra short-wave “buyr-
glar alarm” devised by Thomas S. MeCaleb, Instructor in the
Institute of Geographical Exploration of Harvard Uni-

versity: This method of trapping intruders by ultra short-
waves is illustrated and described on page 716.
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AMAZING EASY WAY
TO LIFE-SUCCESS

LEARN THE GREATEST INDUSTRY OF THE AGE—TRAIN NOW FOR A BIG-PAY JOB

111 Finance Your Training/

Are you dissatisfied with your job? Are you out of a job because you lack Specialized Train-
ing for a LIVE industry? Is your future uncertain? Then let me show you an amazing, €asy
way to get into Electricity, where TRAINED MEN are needed . . . Where hundreds of Coyne
Graduates are drawing Good Pay every week. Coyne has been training ambitious fellows
for the Electrical Industry since 1899 . .. at Coyne you do not need previous experi-
ence or a lot of book learning. It makes no difference if you are 16 or 40 years old,
Electricity thru Coyne training offers you a big future.. . and you can start any time.

Many make $30,%40,50 and up, every week (A A

Here is YOUR life opportunity. Every day brings news of new develogments in this fascinating, big-pay field,

with more jobs and a greater future for the trained man than ever before. If you are ambitious to get ahead, "'; 5
Iwanttohelpyou. MAIL THE COUPON BELOW and I'll tell you about my finance plan, which has enabled | L
thousands to get Coyne Training with very little money. Get training first, than take 18 months to com-  ° j- =

)
LF

plete small monthly tuition ayments starting FIVE MONTHS after you begin your training, or 7
2 months after your requireg training periodgls over. This is NOT a correspondence course. 0{6 Ewu J

Learn By Doing In 90 Days do e

The great Coyne Shops are famous the world over for their unusual Learn-by-Doing PROOF that Coyne Training
method of practical, individual instruction. Thereisnobook study, noreciting--you learn Gets QUICK Results

guickly and thoroughly by doing actual jobs under the personal guidance of trained in- “] owe my electrical success to your 12-week_shop
structors, %r;] a grealt1 outlay of machineryand eqmgment assembled strictly for training (‘Our‘::e."f sass K. . lﬂmﬁr"ﬂkuf Tennesace, “Two
rpo . ig W im 1% . . : i weeks after leaving school | took o Wiring Jo . reports
purposes Ao y.m 12 short weeks,we are a le to take fellows without prex o= £. O. Berndt of llinois, “and the pronts from this one

experience or a lot of book learning, and train them for jobs leading to g00d PAY.  job alone more than paid for the entire TS AN S
Hoehnle of Ohio says, * Reeeived several raises in pay,

Whi H dug o the training § received at Coyne,” And 1 could
?any dEarn hl‘e Learl‘lll‘lg For JOB s q‘li::(c,fn.:er_l gl:é:gdsﬁflsli%‘illa'{ﬁ%%ﬁlflgwl%l;i‘;g:'i'flgl
you need part-time work to help pay living P R E P A R E : Coyne-trameg Mun, g 3 2 ~NE,
expenses while at school, tell us your problems Like These YOU SHOULD BE ABLE TO DO!

and we may be able to heip you as we have  DIESEL OPERATOR W
hundreds of other students. Then, after you :gﬁ:g;:ﬁg:’g;gg“on GET THE FACTS e No
graduate, our FREE EMPLOYMENT DE- e AUTO ELECTRICIAN Coyne ja vour one fTeat chance to £et e ts TGRS
ARTMENT will give you LIFE-TIME Em- * INVENTOR fild.  This schonl 3 5150808 D1 e A 1T COSTS
ployment Service, Every Coyne Graduatealso e MAINTENANCE ENGINEER Y¥oU NOTHING to find out about_ this amazingly
reccives i Life Scholarship, with free tech- ¢ SERVICE STATION OWNER casy, practical way to life success. Simply mail the
nical and business service and privi]ege of re- and many other money-making oppot- f,?“"‘f’".l’e('%wn?ﬂolnﬂ S\f"i‘l‘;]y(:;:otlt‘)‘-: T
view at any time without additional tuition charge. tunities in the Electrical field. Learn by & hr“;- SN be, sal n' _ I HO ¥
N actual w‘lnrk on reat dynamn:;;bv:-m:(ilm‘s. F::KKS»; mi-t}sf[J-‘ou]é'.g i![.rss’() Il;pl‘:f I PRE‘:‘;? |
power plants, autos, switchboards PR 3 T
OF COYNE SHOPS everything from door bells to furll-sized GATION. 50 ACT AT ONCE. | 60 Jri |
THIS IS our fire- power and lighting plants, in full oper- 007aY Jop
ation every day. Send Today for

proof modern home ]
wherein is installed DI ESE L EN GINE S ﬂk! A

thousands of dollars REFRIGERA TION

this FREE

h |
OYNE l

waorth of ELEC- I . c.LEWS, President | |
TRICAL EQUIP- AIR CONDIT|0NlNG R Coyne Electrical School, ™~ ——
MENT. livery com- Tm?ne;‘l. meF al\ie ;_\_ef.;(:]ed'in these rapidly I 500 S. Paulina St.. Dept. 46-82, Chicageo, Hi.
MENT. livery com- | exunniing heids—the (astest growing | Without oblieating mossend (4 KON i
ence has been ar- NOW I am including instruction in l’AY_-Tl‘II'l lUN-APThR-(v](ADUATlON Plan
ranged to make you DIESEL ENGINES, Electric Refrig- [ and Big Free Hlustrated Catalog.
2w happy and contented E?&tll“,ﬁ K"gOAS'rrF“"dm""mg AT NO l
P during your training. [ 7 ———
H. C. LEWIS, Presi |
c Y E 1S, President Founded 1899 | ADDRESS.—-o- T
ELECTRICAL SCHOOL |
500 SOUth Pal“lﬂa Street Dept' 46-82 Ch“:agov Illinois ! Muail in envelope or paste vn pos teard.
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HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR

Short Wave Weather Forecasting

An editorial by HUGO GERNSBACK

® WE live on an approximately round ball, which may While admitting that the use of this new weather fore-

be compared with an ordinary apple. The earth, as casting method is still in the experimental stage, Professor
we know, has a diameter of some 8,000 miles; the breath- Brooks went on record that short-wave broadcasting be-
able atmosphere above the earth has a thickness of only tween the Blue Hill and Harvard meteorological station
about six miles; above this region we are in a zone of on top of Mt. Washington and observation posts located at
increasingly rarefied air. 50 miles up, the vacuum is prob- other New England points, had already provided a good
ably better than the ordinary air-pump can produce. starting point for rough-weather forecasting.

If you compare the 8,000 miles diameter of the solid “It was found a year ago,” Prof. Brooks stated, “that
earth to the 15 miles of gas which comprises our explora- ultra-high-frequency radio emissions from Blue Hill, re-
ble atmosphere, you will observe that the thickness of the ceived at Hartford, underwent variations in intensity
atmospheric layer compares roughly, with the thickness of  which almost matched the changes in temperature between

’

the peel of our apple. the surface and a height of 6,500 feet.’

In other words, our atmosphere is really insignificant “Such variations are used by Ross A. Hull, who operates
in quantity, when we compare it with the rest of the the receiving station for rough-weather forecasting.”
earﬁa’s bulk. “Rising signal strengths usually indicate the arrival of

Yet, in this exceedingly thin film of air—because that a warmer air mass aloft and presage rain or snow. Ex-
is really what it is—all the various atmospheric phenom- periments with different wavelengths may provide us with ¢
ena take place. Rain, snow, tornadoes, all the weather inore exact information in this indirect manner.”

changes that we know of, take place in this very thin film In addition to the above, Prof. Brooks made the observa-
of air. In addition to that, many of our radio wave tion that he holds out great hope for immediate improve-
phenomena occur in this layer. ment of weather forecasting, thanks to the new radio

A little farther up, from 50 to 200 miles, roughly, we sounding balloons recently developed by Blue Hill Ob-
find several films of ionized particles (the ionosphere). servatory staff.
The so-called ionosphere, far u;]) in the highly rarefied at- He also remarked that he does not think that the mil-
mosphere, reflects most of our onger waves. lennium in weather forecasting is about to come imme-
In the micro-wave spectrum, that is below 3 meters, no diately; but from the experimental work it would seem
reflection back to the earth from this layer, seems to take evident that a considerably higher degree of accuracy can

place. be obtained, as more information and additional research
Observation has shown, though, that changes in the work is made available.
upper atmosphere have an effect upon the strength of “After all,” says Prof. Brooks, “the weather is largely

ultra-short wave signals due to varying reflection. And made overhead, so that is where we should be observing
these effects may be linked with our weather conditions, it—by clouds, by pilot balloons, by mountain stations, by
for our weather is “made” in this atmosphere. Changes airplanes, by radio transmission, by radio-meterograph
in the upper atmosphere have long been known to affect, sounding balloons.”

various weather conditions, but it is only recently that And it is right here that radio experimenters and short-
their effects upon the ultra-short waves have been learned. wave fans in particular can help science. It is suggested
And thus ultra-short waves may be employed in discern- that they make observations as to the intensity of signals
ing the conditions in the upper atmosphere which caunse received from the four J)oints of the compass; these ob-
different types of weather and so forecast future weather servations can be plotted on a sheet of paper. Then, on

conditions. the same sheet of paper, within 24 hours, the weather con-
From all of this it will be seen that our atmosphere  ditions are noted. The same thing can be repeated within

is intimately linked with radio-wave propagation. 48 hours. Each day a new chart can be started.
Formerly, while radio was still young, it was thought Then, over a period of weeks and months, the results

that the atmosphere had little or no effect upon radio can be plotted; and it will be interesting to note exactly
waves. Little by little this idea underwent serious changes, how radio intensity and radio phenomena are interrelated
till now we begin to realize that it will soon become possi- with the weather. If many hundreds of radio experi-
ble to actually forecast the weather by close study and ob- menters thus make observations, it will not be long before

servation of the behavior of ultra-short waves. they will contribute a good deal of information to weather
This is borne out by an etirely new method of weather forecasting which in the future will be vital.

forecasting, which utilized the intensity or strength of The interesting part for experimenters is that no new

ultra short-wave radio signals to indicate the conditions equipment is necessary: only their regular short-wave

in the upper regions of the atmosphere. set, a few sheets of paper, and common sense in inter-

This was recently described by Prof. Charles F. Brooks, preting the relative intensities of radio signals gs they
director of the Blue Hill Meteorological Observatory of come in from four different stations, located at four points

Harvard University. of the compass.

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH
This is the April, 1936 Issue—Vol. VI, No. 12. The Next Issue Comes Out April 1
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Editorial and Advertising Offices, 99-101 Hudson Street, New York City
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PLL TRAIN YOU Quickly FOR

SPARE-TIME AND FULL-TIME JOBS IN

LEARN BY DOING ACTUAL JOBS IN
YOUR OWN ELECTRICAL WORK
SHOP . . . WE FURNISH EQUIPMENT

Electricity is a practical subject which must he taught in
o practical way. That's why we furnish euach of our
students with dozens of items of ceal electrical equipment
anel apparatus in addition to his course of study . SO
«»u can do the actual work on real clectrical jobs . . . make
iests . . - perlorm your own experiments. This equip-
ment is futnished without extra cost, not only to aid
your training, but to be used to go out and do real jobs

_real installations and repairs that you can get real
money for. In fact, by cdoing only two or three such jobs
a month your training should actually pay for itself

_and the opportunities for extra spare-time €arnings
arc simply amazing!

YOU DON'T NEED PRE-
VIOUS EXPERIENCE OR
A LOT OF BOOK LEARN-
ING TO PREPARE FOR
JOBS LIKE THESE:

New clectrical projects, constantly
increasing wse of elect e power, means
more jobs for men with practical tran-
g, There is scarcely a large industry
today that does not use trained elec-
trical men in some part of their work.
Maintenance work, lighting and H. W . PETERSON
illumination, automotive clectricity, — Frosdent, BT ftirute

manulacturing, service and repairs. power plant work, switch.
board operation. suh-station operation . . . alt offer real oppor-
tunitics to trained men who can qualify. Or, if you prefer to own
and operate an electrical business of your own. Elcctric Insti-
tute training and the equipment furnished will give you a start.

ELECTRIC INSTITUTE, Inc.

CHICAGO, ILLINOIS

5840 ADDISON STREET, Dept. 166D,

FREE BOOK
TELLS YOU HOW

DIESEL ELECTRIC
POWER, RADIO and
REFRIGERATION
Complete course includes
practal training in Dicsel
Fiectrn Power, Radio. Elec-
tric Refrigeration and Air
Conditivmng. Start NOW
and prepare to take wlvan-
tage of the opporturlities
that are waiting for trained
men in these fiekls and many
other branches of Efecuri-
cley. 1t's casy to get all the
fucts about Klectric Insti-
tute Traiving ., . It takes
only a podtage stawmp to
mail the coupon . . . and
that little coupon may be
the turning point in your
tife, if you'll give it achance.

PRESIDENT

H.W.PETERSON
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LECTRICITY

BY PRACTICAL SHOP METHODS
your Apare lme
RIGHT IN YOUR OWN HOME

Learn to earn up to $50 a week or more in a real money-
making field. Electricity today offers opportunities un-
dreamed-of a few years ago...steady jobs.. .interesting work

.good pay...a real future. And now Electric Institute brings
—— to your very door — the practical training necessary to
qualify for the rich rewards that are waiting. There is no
need to give up your present job . .. no need to leave home,
family and friends . . . no need to travel hundreds, perhaps
thousands, of miles to some distant city; pay out large
sums of money for traveling and living expenses. Now,
you can learn Electricity by a simple, easy, practical
method . . . right at home .. . ata fraction of the cost
of going away to school . . . and with full assurance of
your money back if you're not entirely satisfied.

—EARN EXTRA MONEY
BY DOING PART TIME
JOBS WHILE LEARNING!

Opportunities to make $5, $10, or more 3 week while training.

By the most practical, most amazingly casy methad of home
shop training. the fascinating mystery of electricity is un-
folded to you step hy step in a way that anyenc can quickly
understand and which is_intended to make you a real
r]ratliral trained man and not a theoretical enginecr.

ave designed: this course so that it is possible for my
students to start earning money almost at once. Do not
conluse Electric Institute Training with a theoretical course,
with dry text books and tiresome theories. By this new
method. you are told—in plain, simple words—exactly what
o do. and why . . . then you do the actual jobs, wilh real.
full-size electrical equipment which we furnish without extra
cost as a regular part of your training. That's the madern,
casy Electric Institute way to become a practical skilled
electrician in your spare time without leaving your prescnt
Job until you arc ready to step into a real electrical job.

GET INTO A GROWING FIELD
FOR BIG PAY AND A FUTURE

There is no hetter way to succeed in life than to train for

specialized work in an industry that is expanding. Such
opportunitics are waiting in the great and growing (ield of
Electricily, where tramed men are dlways needed. And Electric
Institute is ready to Show you the way. Mail the coupon
now—TODAY —for Big. New, Free Book and all [acts about
this revolulionary pln of home shop training, There is no

obligation, and 1o salesman will call on you. The book costs
nothing . . . but it may be worth a fortune to YOU!

RUSH THE COUPON..TODAY!
e e T e T

| I1. W. Pelerson, President
ELECTRIC INSTITUTE, INC,,

| 5840 Addison St., Dept. 166D, Chicago, 111,
| Send Free Book with all [actsabout E. 1. Home Shop Training.
i

|

|

|
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SHORT WAVE
SNAPSHOTS

Short Waves in the Ethiopian Army—New Para-
bolic Reflector for short waves—Ilatest S-W Dia.
thermy Apparatus—New Zeppelin S-W Apparatus.

Below—new parabolic reflector for an
80 centimeter transmitter. A network
of rods serves the same purp:ose as a
&mootn mirror surface and the waves
are radiated in a concentrated beam
by this reflector.

Short waves in the Ethi-
opian Army. Photo ahove
shows two of Haile Selas-
sie’s radio experts operating
short-wave transmitting and
receiving apparatus in the
field. This picture was taken
near Dessye. Photo at left
shows Ethiopia’s short-wave
link with the outside world;
the station at Addis \haha.

Rizht—A new electron image tube en-
abling man to “see throuxh the dark,”
whick was recently demonstrated before
the American Association for the Ad-
vancement of Science in St. Louin, by
Dr. V. K. Zworykin and Dr. George A.
Morton of the Radio Corporation of
Ameriea |ahoratories. The image tube
(right) is used with an infra-red mi-
croscope. By means of this device, sensi-
tive to infra-red rays, the development
of hitherto baffling minute living or-
#anisms  mAay be brought within the
range of human vision. Such ¢ells have
heen studied in the past by means of in-
fense light or atains, that often Kjll
them. The assembled scientists wit-
nessed the projection of motion pictures
through a dark glass filter that stopped
all visible light rays. An “Electron
telescope,” using the same principle and opening the possibility
of seeing through atmospherie haze, also was demonstrated.

Three photos, left and helow—new radio installation aboard

German Zeppelin LZ 129. The radio equipment comprises a 5.‘
200 watt long-wave transmitter. range 600 (o 2.000 meters: ¥
one ghort-wave transmitter having a miximum out-put of -
150 watts. The wave length range is continuously variahle E
between 15 and 75 meters, and the set is suitable for code or 1 F

phone. The same type tubes are used in both the short and
long wave transmitiers, thus simplifying replacement. Two
all-wave receivers are provided, having variable range be-

tween 15 and 20.000 meters.

Above—latest German method
of giving short-wave diathermy
treatments. A heavy flat insu-
lated cable, which is thoroughly
flexible, is wound around the
part of the bodyv to be treated
and the high frequency current
from the vacuum tube oscillator
is passed through this cable,
heat being produced in the part
under treatment. For some ail-
ments the cable is wound around
the neck, arm, and even around
the trunk.
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The German Broadcasting Company uses a special degigned
truck is sent through the streets of Berlin and interviews the

interview is recorded upon a steel tape and then presented
The truck carries cnough tape to record continuously a program
the wire is “cleaned”

Echo of the Day.”

|4

to the listeners in the

“gound truck.” which is equipped with a
“man on the street” for his opinion ahout daily events. etc.
daily evening program under the heading “The
lasting 114 hours. By

711

This
The

“steel-tape™ recorder.

means of a magnet,

of the previous recordings and can be used again and again.

Steel Tape Now Records Voice

® ENGLAND and Germany now ve-

cord interesting program features on
steel tape. The German Broadcasting
Company, especially the transmitters
at Berlin and Hamburg, and frequently
the German short-wave transmitter are
using steel tape recordings for an in-
teresting and popular feature of their
respective programs. The feature is
well-known in Germany and abroad un-
der the caption—*The Echo of the
Day.” The British Broadcasting Com-
pay uses steel-tape recordings only to
record or “store’”’ the news bhulleting

P . PP

For Re-broadcast

radiated during the day over their do-
mestic stations for a play-back over the
Empire short-wave station at a later
hour.

\While the British Broadeasting Com-
pany applies stationary devices only, the
Germnan stations are furnished withsome
“sound-trucks” completely equippe d
with a steel recording outfit. This truck
is sent through the strects of Berlin,
Hamburg, etc., each day and interviews

with the “man on the street” about his
profession, his opinion on interesting
daily events, etc., recorded. The car
catches secretly also the talk of bystand-
ers when an accident has happened and
similar features which might be of in-
terest to the radio audience later. The
interviews are recorded inside the truck
on steel tape and then transmitted in
the evening under the popular title
“The Echo of the Day.” As thousands
of letters sent to the German broadcast-
ing stations indicate, this feature is
the best liked (Continued on page 750)
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Pilot Explains Maneuvers

Major At Wiliams and his Gult Hawk, equipped with ultra-high

t by means of which the

Announcer carrying on a
conversation with Major Al
williams. fying high over
tead in his "Gulf Hawk.”
by means of portable ultra-
high frequency radio tele-
phene equipment, Conversa-
tion made audible to specta-
tors through loudspeakers:
radio sel consists of a 3-
watt transmitter (left) and
a receiver (cight) both erys-
tal controlled, The vertical
rod about 7 feet lond which
serves as antefina for both
receiving and transmitting
may be seen, 1t can he tele-
scoped info a length conven-
ient for transporting.

® HOW a flyer mancuvers and how

he fecls when he does so is being
told to airport crowds by Major Al
Williams, noted aviator, while actually
in the air by means of a novel arrange-
ment of radio and loudspeaking equip-
ment. The apparatus, employing ultra-
high frequencies, is being used for the
first time in an airplane.

radio

noted flyer carries on a conversation with an announcer on the

ground. explaining difticutt
aerial maneuvers ashe goes
through them and respond-
ing to requests made by the
| announcer, both ends of
| the conversation being
W amplified tor the benefit of
spectators. The Pplane’s

antenna 1s a wire about
& feet lonE, stretched from
the stub mast on top of the
vertical rudder post to an
insulatar above thetuselaze
just aft of the cockpit.=—
Photographs tram Western Elecr
trie Lo

telephone

radio
units in the cockpit of Major Al Williams' Gulf
Hawk hy means of which Major Williamx car-

Ultra-high frequency

ries on a conversation with an announcer of
the ground. The unit at the left is the receiver
and the ome at the right is a s-watt transmit-
ter. both *‘crystal-controlled.” FPower is supplied
hy dvnamotors under the forward cowling.

g gt -

Major Williams demonstrates ditficuit
aerial maneuvers and explains them to

www americanradiohistorv com
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the spectator below as he poes along.
Mle has already given this demonstra-
tion at the Miami air races and plans
to repeat it at other airports in the
future. Ilis plane is a Curtis-Hawk
equipped with an ultra-high frequency
vadio transmitter and receiver of the
tvpe ordinarily used to equip police
cars for two-way communication with
headquarters.

The transmitter has a power of five
watts and operates on 35.6 megucycles,
compared to the standard aviation band
of 3 to 6 megacyeles, Major Williams
has obtained from the Feederal Commu-
nications Commission a special license
which permits him to operate in this
experimental band for educational pur-
poses.

The ultra-high frequency enables him
to use an extremely short antenna on
his plane, a wire running from the back
of the fuselage to the top of the vertical
fin. It measures only six feet in length
where as the conventional airplane an-
tenna is 35 feet long. [Ilis receiver is
modified from the standard police type
so that he ean wear headphones as he
twists and turns.

On the ground is located a similar
transmitter, and a veceiver of the type
used in police headquarters ov precinet
stations. The antenna is a vertical
steal rod about seven feet high, a so-
called “fish-pole” antenna.

Once in the air, Major Williams con-
verses with (Continued on page T16)
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'Magic Brain"” and "Eye”
Make $S-W Tuning Easy!

P A

e Ny
it it

o
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The "Magic Brain," now quite familiar to many short wave enthusiasts,

~combines several very clever mechanical engineering developments to sim-

plify tuning; the “Magic Eye" fells you when the station is perfectly
tuned in.

e W e o i

HIGH SPEED

A:5T101
PLANETARY
BALL BEARING
DRIVE

Br 1OTOL BALL FRICTION
DRIvVE.

[~ FINGER ENGAGED wiTh
Yoo

eIt 4\ FINGER NOY ENGAGED

WITH TOOTHED WHEEL |+

"FAST -

rsamo "12 /.!
{Pusn ) o !
Ll

IN FRICTION

BALLS EREE"CONE NCrT
W FRICTION CONTACT WITH BALLS

CONE
CONTACT wiTH BALLS

The *“Magic Brain” method of selecting

high or low speed tuning, by simply push-

ing a single knob in or out, is made clear
from the drawing above.

SPRING !
oy,

INDICATOR
Al

—

5-BAND

DIAL )

Dial
CENTER

INDICATOR
CENTER

The clever technique used in the “Magic
Brain” for shifting the new dial scales
for the different bands is illustrated
above; it is coupled to the band-switch
control shaft and knob.
MICARTA
INTERMEDIATE
GEAR

IIIII'-

MAIN PDINTER
MAIN -
BRIVE SHAFT ™./

ANTI BACK LASH
- IPRINGS

VERNIER . MICARTA
R ITER [ DRIVE GEAR
RIDING COLLAR
& PINION
DRIVE
DISC
Bany-sprend is effected In the “Magic
Brain” by the simple gear system ijllus-

trated, springs taking up any backlash.

et e ——— b L s o

How “Magic Brain” Works

® MANY thousands of short-wave lis-

teners have recently found that tun-
ing in those elusive DX stations locat-
ed “half-way ’'round the world,” is a
comparatively easy job today—thanks
to the “magic brain” and the “magic
eye.n ”

Probably the most important advance
in the design of a short-wave receiver,
so far as the general listener is con-
cerned, is the “magic brain.” One of
the accompanying drawings shows a
sectional view of the “magic brain” dial
mechanism. Other features which this
new tuning device provides, are positive
drive of the tuning dial without any
baceklash or lost motion, and also dual
ratio tuning, which is made instantly
available to the operator of the sef.
All one has to do is to push in on the
tuning knob and the tuning ratio is
changed. The second drawing shows
how a number of scales for the different
frequency bands are cleverly laid out
on a dial, which changes its position in
a progressive, eecentric manner so that
as the band-switch knob is changed to
a new frequency band, for example, the
gear segment is simultaneously rotated
one tooth, and this in turn causes the
dial pinion to rotate one tooth also; the
result is that a new dial scale jumps
into view behind the opening in the sub-
panel each time the band switch is
changed. Rotating the band selector
switch knob, besides bringing a new dial
into view, also takes care of changing a
group of switches, all mounted on the
same shaft, which changes the coils in
the tuning circuit, ete.

The speed-change features of the
“magic brain” dial are made clear from
the drawing showing the ball-bearing
drive.  When the tuning kneb 1, is
pushed “in,” the high-speed clutch fin-
ger 2, engages with the toothed wheel 3,
and the mechanical drive to the main
dial or drive disk 4, is through the self-
centering cone race assembly A, spring
washer assembly 5 and balls B, and
these balls transmit rotary motion to
the drive disk 4.

When the tuning knob 1, is pushed
“in,” the speed reduction is only 10 to 1.
When the tuning knob is pulled “out”
for extra slow speed tuning on the short
waves, for example, the knob shaft, 1A,
transmits its motion to the balls, AA
and thence to the hub C. The balls,
AA, are retained in three radial holes
in the hub C and through this method
of driving, the rotation speed of hub C
is reduced 5 to 1. The assembly A is
prevented from turning by the pin D.
The spring washer, 5, pressing against
the balls B, in contact with the drive
disk 4, cause it to rotate; a further
speed reduction of 10 to 1 1s gained at
this point—the total speed reduction
from tuning knob 1 to the disk 4 is 50
to 1,
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i _MAGIC EYE TUBE

The appearance of the “Magic Eye¢" when

the tuning is off resonance (left} and

when on the exact resonance point of the
station (right).

The “Magic Eye’
ed just above the tuning dial on the front
of the chassis as here shown.

TUNING
DIODE OET. INDICATOR
i 6ES

HG}

. 250v

The simplified diagram shown ahove will

help to make clear how the “Magic Eye”

indicates when the station is tuned to
exact resonance.

The “Magic Eye”

The “Magic Eye” actually permits
you to “see” when the radio set is ex-
actly tuned. It consists of a special
cathode-ray tube (center) installed in
the receiver so that only its dome, which
bears a striking resemﬁlance to the hu-
man eye, is visible. Designed to do by
sight what the ear and the sense of
touch cannot do as accurately, it does
away with bothersome adjustments and
off-center, blurred tone. It also per-
mits silent tuning, because the volume
need not be turned up until the station
has been tuned in. When the radio
receiver is in operation the “Eye” be-
comes luminous with a greenish fluor-
escence marked only by a fan-shaped
shadow. As the signal is tuned in,
the shadow norrows down to a thin line
indicating that the set is tuned precise-
ly to the station. To produce this ef-
fect, a cathode ray gun within the “Mag-
ic Eye” tube directs a stream of mil-
lions of tiny electrons on the photo-
sensitive, or fluorescent surface of the
“eye.” The incoming signals vary this
stream of electrons and eontrol the
movement of (Continued on page T47)
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PICK-UP LOOP “COURSE” INDICATORS 7 PICK-UP

TUNING KNOB
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{- MCTOR

e e ad 2
o

Appearance of the new Simon “Radioguide,” which requires no special radio heam or beacon signals. The receiver is tuned to
“any” broadcast or short-wave station and the plane can then be flown directly to that peint.

Flying the Broadcast
and the "Short-Wave"

By Henry W. Roberts
@ IN THE February issue of the

| Y

e

s | er—

these two lies the well populated broad-

Pilot and Aviation Expert

Short-Wave Craft we described how
pilots fly the radio range beacons. There
are ninety-four such beacons, forming
a coast-to-coast nctwork, and serving
the air traffic along the principal air-
ways.

On the other hand, there are some
568 broadcast stations within the
United States, and 104 marine range
beacons along both coasts and the

A marvelous radio invention indeed
is the new Simon "radio direction in-
dicator” for aircraft. With this instru-
ment the pilot can set his course on a
certain broadcast or short-wave trans-
mitting station and fly directly to this
point.

east band: and all three ave capable of
providing the pilot with vital informa-
tion as to his position and course. This
information must be always instantly
available—a pilot flyin ‘“blind” has
not much time to spare 1or complicated
operations, and his “radio aid” must be
truly an aid and not a burden.

All of the successful radio-direction
finders developed to date, are based on

the familiar property of the vertical
locp antenna, which is most sensitive
to signals emanating from points lying
within its plane, and least sensitive to
those lying at right angles to it. Since
the sensitivity ?f such alntei)nnas varies
. . o as the cosine of the angle between the

What a Pilot Needs to Fly “Blind” plane of the loop and the signal source,

Let us consider the radio require- the most exact directional reading is
ments of a pilot flying “blind”, often obtained, theoretically, in the “nil” po-
at more than two hundred miles an sition, i.e., with the loop antenna at
hour, to his invisible destination. First, right-angles to the source of signals,
the range of his receiver must embrace when no signal is picked up by the loop.
the long-wave beacon system; next, the Such an arrangement, however, s

shores of the Great Lakes, and numer-
ous short-wave stations. Each of these
is a landmark to the pilot whose air-
plane is equipped with a reliable radio
direction finder. By taking bearings
on two or more of these stations, the
pilot off the beaten track can find his
exact position, or fly to any destination,
whether it is served by the airway range
beacon system, or not. The next step
forward in the development of our
aviation is the aircraft radio direction
finder.

Radio direction

developed for the purpose. The prob-
lems of radio navigation of aireraft,
however, are so exacting and so com-
plex, that many years had gone by be-
fore a truly practical radio direction
finder for aircraft was perfected.

finding is not new,

and several types of devices have been short-warve airway services. Between (Continved on page 754)
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RADIOGUIDE
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T TRANSMITTER
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Above—Wiring diagram of the “Radioguide,” showing how two receiving sets amplify signals picked up on two loops and cause

a differential reading to be given on the “double-needle” course indicator instrument, which resembles a double milli-velt

meter. The other diagrams show how “gliding angle” can be determined, and also how course is lown. Right—Streamline hous-
ing for loops.

STREAMLINE HOUSED LOOPS
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A 3_TUBE 'Battery TyEe ‘&
S-W Receiver

By Keith Free This Month’s $20.00 Prize Winner
The editors have received numerous requests for a simple,
smooth-working, 3-tube, battery-operated short-wave re.
ceiver. Mr. Free has provided the answer to this problem,
we believe, in very fine shape, and this set wilrworl( a
speaker on fairly strong signals.

— et gy Tk Y
iy e, - . e

® NO doubt there are many set-build- Right—Mr. Free's 3.

R : B . tube battery receiver
ers living in the rural districts, where is here seen “eotling

the A. C. lines have not been installed, ‘em in." . B}:-Iuw—-':\
. . H 5 e top view of the 3-tube
\\'ho are ]ookmg fo! a gooc‘i h:ﬁtm‘_\ set  1oP teer of the e
with the battery drain as small as pos- g2 well wpaced so as
sible. Moreover, a set which does not 1o pruvidl—rsmnnlh op-
erafion.

look iike a pile of trash. This set should meet all three of
the above requirements close enough to suit most anyone,
unfess he wants to spend a small fortune,

Features

Before going into details about the construction of the
receiver, here are some of the features. It has a tuned R.F.
stage ahead of the detector, which adds quite a bit in vol-
ume and sensitivity, eliminates all dead-spots due to the
aevial, and cuts background noise to a minimum. This
R. F. stage ha< a gain-control in the cathode cireunit of the
tube, whick will prevent blocking of the detector on strong
signals. The coupling between the R.F. and Detector stages
is inductive, which gives us greatest selectivity and gain,
The detector uses a type 15 pentode, (one of which is also
used in the R.F.) and as in all such sets of this type, it is
regeicrative.,

Regeneration is controlled by varying the screen voltage
with the usual 50,000 ochm resistance. As will be noticed
in the circuit, the plate voltage js supplied through a 700
henry audio choke, shunted by a 250,000 ohm resistor. As
the choke offers very low resistance to the D.C. current, the
plate voltage will be high enough to get all the gain out of
the tube that is possible, and at the (Continued on puge 718)

S5T1T,

3 — l R1 R4 s
O.1-MF 400V 300 O 1-MEC
OHMS 2"-1':5“
/ It

‘R2 swi] (. "WWM—
25.000 OHms [ - Sw32 ~
- (GANGED TO 5w 1) g, N
= oND. B-. A+ A- C+ 100 OHMS
ANT [ "~ "~ GANGEO g L
) 2140 MMF 5MEGS

¥, Sne B- A+ & —

Schematic and picture wiring diagrams for the 3-tube battery receiver are given above. Plug-in coils are used, and the tubes em-
ployed, ensure a very small drain on the batteries.
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Daily Weather Maps By Radio

It is now possible through the aid of high-speed facsimile to transmit daily

weather maps by short waves.

® RADIO facsimile will reach out to

ships at sea within the next few
weeks to transmit weather maps, print-
ed matter and pictures on a regular,
scheduled basis. That advance was dis-
closed recently at the demonstration of
receiving apparatus for the service at
the Second Annual Marine Exhibition
in New York City.

The achievement of a regular fac-
simile service to ships is a culmination
of several years of development by the
RCA laboratories, including many ex-

A specimen is here illustrated.

perimental tests at sea.

The development of terminal appar-
atus has been completed, and equipment
identical with that being shown at the
Marine Exhibition will be placed on
four chosen vessels as they make their
next call at the port of New York. The
ships are of American, German, Nor-
wegian and Spanish registry, arrange-
ments having been previously made by
Charles J. Pannill, President of the
Radiomarine Corporation of America
when he was in Brussels last summer.

This step toward
the extension of

| I | ] t;" ® the Radioma-
Ml | 310 " 3 r i n e Corpora-
Cheal - Lo & tion’s service to

vessels of other
| nations is natural,
since the Ameri-
can company is
- first in the world,
L~ in this field, to
have developed
radio facsimile

N
DD
=

“I
| .
\. | K 5 | by ¢ Mo COF
i e Y -~
y DALY WEATHER MAP
| A,
B, WEATHER BUREA

This entire
weather map is
transmitted by
short-wave radio.
Figure A, shows
that the entire
map is constructed
of vertical lines of
varying length.

715

Here we have a complete receiving set-
up used in recording weather maps. This
is a typical marine installation.

for marine service,

Short waves will be employed for
transmission, as i1n the present cpm-
mercial transoceanic service of picture
transmission. That part of the radio
spectrum is best suited to long distance
transmission,

The U. S. Weather Bureau will sup-
ply the radio company daily with weath-
er maps of the Atlantic, and these will

(Continued on page 749)

L e g

New

@ THE science of radio communication

has been built up largely because of
the availability of devices which will am-
plify feeble and very rapid electrical vari-
ations. These amplifiers are essentially
relay devices in which a feehle electrie
voltage “triggers off” a constant source of
power in such a manner as to pive a new
electrical variation similar in all respuects
to the original, except of much greater
magnitude. This process is repeated suc-
cessively many times until the final varia-
tion may he more than a million times
greater than the original electrical im-
pulse.

The extent to which such amplification
may be carried, however, is limited by the
fact that electrical charges are not a
homogencous fluid but have =2 definite
atomistie structure and as the amount of
amplification is increased, we eventually
rench a point where we are recording the
etfect of single clectrons of statistical
variations in the flow of electrons. There
are two types of such statistical varia-
tions to w considered.

One of these is directly due to the cor-
puscular nature or grain of the electric
flui., The interference “noise,” as it is
catled, produced by such grain size of the
current .s called Schotke cffect, and may
be compared to the noise produced by the
patter of rain on a tin roof.

Anothoer source of interference which
limits the amount of electrieal amplifica-
tion that may be used, is termed “thermal
noise,” und is due to the fact that the
clectrons in o substance share the move-
ment of the molecules in the material and
thereby produce rapidly varying electric
currents in the elements of the amplifier,
and results in random voltages being ap-
plied to the input of the amplifier which
are indistinguishable from signal impulses
of the same order of nragnitude.

b e n g o g gl

iyt

/7

The new Farnsworth tube can he huilt
to have tremendous amplification. The
outstanding tuhe development of the year.

In television both of these small effects
hecome important and constitute the limit
to the amount of amplification that may
be employed in the image pick-up device.

This is true for two rcason:

First: The electrie currents reonerated
by the transmitting device are extremely
fl'("ll[l'.

www americanradiohistorv com
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Farnsworth Multipactor Tube

By Geo. H. Eckhardt

Second: The duration of certain com-
ponents in the picture currents is so short
that as low as 5 or 10 electrons may rep-
resent the total quantity of electric charge
involved.

It is a matter of conunon observation
that the amount of noise produced by rain
increases as the rainfall becomes heavier.
Similarly, the amount of fluctuation noise
grenerated in an amplifier is proportional
to the intensity of the electric current
which is used in an amplifier.

in the ordinary hot cathode type of am-
plifier, widely used in radios today, the
total current flowing across the tube may
be a million times larger than the com-
penent of that current which represents
the amplifier signal,

This and other considerations led Philo
T. Farnsworth to undertake to develop an
amplifier having a much lower fluctuation
noise level than could be obtained with
the ordinary thermionic relay. After a
great many years of rescarch, therce has
ovolved the so-called electron multiplica-
tion system of amplification, and this elec-
tron multiplier not only has achieved the
results of lower fluctuation noise, making
possible approximately two hundred times
more amplification of a television picture
signal, but has also resulted in many quite
unexpeeted new and valuable applications.

Briefly, the principle of electron multi-
plication is as follows:

When an c¢lectron stream having suffi-
cient velocity is directed against a suits
able metal surface, the primary electrons,
as they are called, “splash out” other so-
called secondary electrons from the sur-
face, and the number of secondary elec-
trons so ejected may be several times
greater than the primary electrons which
produce them. 1f these electrons are then

(Continwed on page T43)


www.americanradiohistory.com

716 SHORT WAVE CRAFT for APRIL, 1936

An Ultra Short-Wave . .
BURGI.!AR ALARM—Cover Feature

to police headquarters. Another application of this inter-
esting radio principle might be the development of g device
for detecting the presence of aircraft at night or in a fog,
which would bhe a very important aid for military purposes,

So sensitive is this ultra-short wave detector that if a per-
sen enters a room every movement of the intruder’s body ¢an
be registered. Similar apparatus was worked out some time
ago by another inventor, but instead of using ultra-short
waves, light rays were employed in connection with a photo-
cleetric cell; the drawback to this system is, of course, that
the light vay can be seen, and for that reason has a marked
disadvantage in that the intruder might be clever enough to
evade ijt,

The apparatus de- WINOOW ~~_ y_ Sw RECENVER

vised by Mr. McCaleb DRI | i
comprises an ultyra- N 7\' > I ! — AN
short wave transmit- R i\ /1 A AN
b ter and receiver which N F |4 11 BN
# may be secreted in the \ / f C‘@ [ AN
walls on opposite sides *.‘ Iy o /
= of the room. High-fre- ! ® Lo v |
i quency signals with a ' (I f
; T e —— T = — = wave length of about / 3 ! 1! V
Photo above shows T, S, McCaleb, of Harvard University, in-  7/10ths of a meter aye ' v/ Vi ‘|f N
ventor of the new “hurglar detector” and alarm which utilizes radiated from the N y y y \
ultra-short waves. In another form it may he adapted to the transmitter; before N TN NN
detection of aircraft _whivl_l cannet nu_rmally he seen nor heard, the waves reach the J /
such as high-flying aircraft at night or during a feg. receiving set, hidden T A boor
® TIHE very latest application of ultra-short waves takes in the opposite wall of LR Bgafg’ggfmggggggﬂm ow
the form of a burglar detector—and this ingenious device  the room, they are BEAM WITH CRISS-CROSS BEAMS

has been worked out by Thomas S, McCaleb, instructor in  caused to reflect back
the Institute of Geographical Exploration of Harvard Uni- and forth between the
e all f . o flected back and forth across a room,
versity, walls of the room - ol ' .
. . . e A g oo for example; the body of an intruder
The intruder is caught ir the meshes of a veritable net- many times, so that o 19 intercept these waves and re.
work of ultra-short waves, invisible to him, but which act at  (Continned on Puge  sult in a reduced strength of signal
once to sound an alarm either locally or else relay it through 746) heing picked up at the receiver,

How the ultra-short waves are re-

e e ety PP PP P e e et e PPN AP e PPN

Television Adva ces in ltaly

® WIIILE a great deal is known in this country about the

television experiments of other European countries, prac-
tically nothing has been published about television progress
in Italy. This is very surprising, since the “Zworykin of
Italy,” M. Arturo Castellani, has since the year 1930,
in which he displayed and operated his television experi-
ments at the Radio Show of Milan, always kept pace with the
television developments in other countries.

Mr. Castellani makes his television research in coopera-
tion with a well-known Italian radio manufacturer of Milan,
which provided him with an excellent equipped laboratory
and complete television studio. Even a 500 watts ultra
short-wave transmitter operating on a wavelength of 7
meters for the image transmission, and a smaller one of
50 watts output for the sound transmission is at his dis-
posal.  The latter one operates on a wavelength of 5 netors,

The latest progress of the Castellani-Safar televisjon SyS-

T Television studio of the “SAFAR™ Radice Corporation of Milano.
The apparatus in the very front is the television camera for
direct pickup. The main part of this camera is a now I"hoto-
Electrie-Cell, called the Telepantoscope, which has been in-
vented by Mr, Arturo Casteillani,

tem is a television camera for direct pickup called “Télé-
pantoscop.”  The nucleus of thiz new camera is a very in-
genious device, which is actually a combination of a photo-
electric-cell and a cathode-ray tube; a combination which has
some similarities with the pickup device developed in this
country by Farnsworth and lately by Dr. Zworykin.

As is well known all the experiments intended to apply
the ordinary photo-electric cell for direct pickup have not
as vet been very successful, because of lack of sensitivity
of the photo-electric cells at present available. However,
Mr. Castellani increased the sensitivity of such a photo-elec-
tric cell by using an electron beam as produceq by_a cathode
Television reception in a private home in Italy. The television &Y tube as a “pulling” device. That means in simple lan-
receiver at the left side reproduces an image as hright as a £uage the electron beam of a cathode-ray tube touches the
Fowerful “home-movie” projector. Size of image 5 by 7 inches. surface of a photo-electric cell, in a mianner which may be

Complete receiver costs ahout $500.00. compared with the effect as if a (Continwed on page T47)
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WORLD-WIDE SHORT-WAVE
REV'E“‘ —Edited By C. W. PALMER
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New Short-Wave Coils ] ] An All-Wave Converter-Adapter
@ SOMETHING distinctly new in coil ® The ,E,‘};‘,"{;,,‘,‘:,‘;;{“‘,f,‘,:;’,',‘,",,ﬁ‘;;:,‘;‘:; ® THE latest issue of Practical Televizion
design has just been introduced in covering short-wave developments, for and Short-Wave Review {London) pre-
France. the benefit of the thousands of readers of sented a unit which combines the functions
As shown in_the sketches which ap- this magazine who do not have the op- of a short-wave adapter and converter.
peared in Le Haut Parleur (Paris), the :‘::I:m“,’i.h": :f:":":ft;h:}":w"""g;':“;:'ﬁ'x; For sets with sufficient R.F. amplifica-
coils are gntlrely enclosed in glass enve- ot part _self-explanatory to the radio
lopes, similar to those used for vacuum riudent, and wherever possible the con-
tubes. The coils are thus protected from stants or values of various condensers,
moisture, oxidation of the wire, as well coils, etc., are given. Please do not write
. to us asking for further data, picture-
I diagrams or lists of parts for these for-
eign circuits, as we do not have any
| | further specific information other than
| that given, If the reader will remember

| that wherever a tuned circuit is shown,
for instance, he may use any short-wave

‘ coil and the appropriate corresponding
tuning condenser, data for which are
given dozens of times in each issue of

| this magazine, he will have no difficulty
in reconstructing these foreign circuits

I to try them out.

. tion. Note particularly the filtering in the 4 7 oo ouTpUT
detector filament circuit to permit A. C. 7380 ME
filament supply without excessive hum. 4

—_— .\R.F.C/
Novel All-Wave Coils L \
® SOMETHING new in all-wave coils was ES
introduced in Radio-Amateur (Vienna) :E\
recently. It represents an Austrian idea ?5 !
. . - I of how all wave coils should be made. b3 "
A radical departure in S-W coils; enclos- The coil shown here illustrates what HEG e
ing them in g‘?ﬂﬂ bull.)s as a protection this new coil looks like. It is different ADA! & ¥
against moisture. from the usual types in that the wave: cr :5,'I P
switch is incorporated as a part of the coil 100MME  002-MF

as dust and other effects which deterio- itself. In other words if three coils are Appearance and hook-up of “all-wave”

rate coils after a time. gsed, one f(()lr tt‘;he tahqn;l fcouyil}:ng. o_rﬁa tfor converter.
i 1 i t k etector an e third for the oscillator .
The coils are plugged Info ube sockets three units such as that shown would be' tion or superheterodynes, the unit is con-

j i othe -in t 5 \ 4 A
Ju?;toilllskeofa:\ﬁis Con;t,l-)l}gﬁ;: agepeavailable used. The knob on the front which con- nected to the aerial terminal of the set and
for short waves, broadcast waves and LF. , Aactsasa converter of the autodyne type.
circuits. They are manufactured by a 1 For small sets, with only one stage of
company by the name of Ariane and were | R.F. or if for other reasons & converter
shown for the first time at the “Radio cannot be used, the unit can be cpnnected
Show” in Paris. . to the detector socket of the receiver and
l then it acts as a short-wave adapter in

S
A German Ultra-Short-Wave Set which position it acts as a regenerative de-

tector and the A.F. amplifier of the re-
@ THE sacorn tube has reached Germany

ceiver is used.
and is now being used in some of their The coils may be either plug-in units or
short wave receivers, according to a state- a coil and switch assembly may be used
ment in a recent issue of Radio Welt

for covering the various bands.
(Vienna).

Also, in the same issue, a eircuit of an A New All-Wave Coil Unit
ultra-short-wave receiver using the same trols the wave-switch would be “gunged” @ A FRENCH version of the all-wave

Novel all-wave coil with “built-in” switch.

tube was printed. to the other coils, so that the switching tu i i i
We nre reprinting this cireuit because it can be controlled by a single knob. coils r}z:; ;;’gl-ﬁgfl?::lﬁn;a::dChoigﬁleatz;wt:i?:
is one of the first European receivers to be This method of switching keeps connee- cuits, as well as the necessary padding

designed particularly for the Acorn tube tions very short, but it also has another i ;

and also because some experimenters might efTect which is valuable. The individual %)an,?if,r_‘?%';?te Y?’iri;?ustrated recently in
wish to try it out. circuits (antenna, R.F. and oscillator) are The coils are plncéd in such a way that
An examination shows that it consists of not brought close together as in most other the important ones are extremel yshoat
a regenerative detector of the plate switching methods. This should reduce the Note that some of the coils are l:n);:thwi:e.

feed-back type, followed by a resist- tendency toward instability. ; :

ance-coupled triode A.F. amplifier and ter- The coil shown covers three bands, the i(v)il:;lhe :J&s:&l:: t*:,"fhs(’;“vﬁtgiag(’"auy placed
minated with an, A.F. power pentode. No international short-wave band; the broad- The switch, too, is unusual .in that switch-
power-supply is included, but the filaments cast band and a long-wave band used by ing is uccom'plisl'xed with flat spring con
of the tubes are arranged for A.C. opera- several European broadeast stations. tacts—these however, are shc)rtp ingorde;

to keep the capacity low. The contacts are
made of silver to keep contact resistance at

.02-MF .02-MF . 001-

o SOMMF 50,000 / 150 P4 5000 & | MF a minimum
Y amF -~ :
5 betio—y b B S g

2
o £

L

—0.5-MF

WY
WA

=

~-40,000

z
(=]
J

—_ \ Y - OHMS
i \ \ 600 OHMS
L £~ 20000 2500 [ “50.000 100 ~10
.= $ OHMS  OHMS OHMS OHMS MF
e 000 s = 30,000 OHMS B
- - . - A French unit which combines band-
An interesting German ultra short-wave receiver hook-up. switch and coils. ’
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2-Tube Receciver
for the S-W FAN

By Harry D. Hooton, W8KPX

Two metal tubes, together with a simplified switch ar-
rangement serve to make this little receiver an ideal one
for the short-wave "Fan'—it has a range of 16 to 120
meters and the various frequency bands are made avail-
able by simply turning a switch. The 6.3 volt tubes wil
work on batteries or A.C., the plate current being taken
from batteries or from an A.C. power-pack.

The “Metal Tuhe-2" Short Wave Receiver with “hand-
switch™ is here shown jn operation. It makes an ideal
headphone receiver for the S-W “Fan.”

® 14 mc. amateur band and the 19, 25 and
Photo at left 31 meter broadeast bands can be
shows rear view brought in by a 180 degree rotation of
L L re  the tuning dial. This coil has been
will be seen, jt Mounted above the chassis on % inch
is a very simple supports in order to reduce the inter-
f:blfg;:':sm?e- coupling to the minimum, since it is at
switchcan be the high frequencies that most losses

used if no other from this trouble occur.

g'}'w"'!}"“." fand The two lower frequency coils are
dats is miven 1 mounted below the chassis and are
the srticle. (Continued on page 740)

® [N the design of the little metal
tube receiver to be described in this ANT, R
article, the author has incorporated the 2 INALATED
best features of a number of good e (GANGEDJ)
short-wave sets he has owned during T /3w I
the past several years. The result is e &)
that we have a simple short-wave re- | @ =]
ceiver that is truly universal, oper-
ating equally well on either a power-
pack or “A” and “B” batteries, without
hothersome plug-in coils, with a “mod-
ified” band-spread over the entire tun-
ing range and last but by no means X X
least, using two of the new metal high l
5.3V

wa TP et L
n o -
efficiency tubes, g ‘% R/ Rs’ #1%-250v. b"

Electron-Coupled Detector Used ANT. c2 RL ce ,6C8
e v =

As shown in Fig. 1, there is nothing =
radically different about the circuit,
The detector is of the familiar electron.-
coupled type using a 6J7 tube; the
audio stage s resistance-capacity
coupled to the plate of the detector and
uses a 6C5 as amplifier. The tickler
or feed-back coil is connected in the
cathode circuit of the 6J7, which gives
better stability and freedom from body
capacity effects when operating the de-
tector close to the point of oscillation.
Regeneration is controlled by the usual
50,000 ohm potentiometer in the screen-
grid circuit. The entire set is built up
on an aluminum panel and chassis
6x11x5x2 inches.

‘;/_ 6CS
i

B Rk
L) ¥

|
34

aN

o
q
g

z
Q
-
Il
i
n

PHONES

Arrangement of Coils

. Three coils are used to cover the en-
tire range between 16 and 130 meters

€0-150

as follows: Position “one” (on wave. METERS { B+
band switch) 16 to 32 meters; position i-.E”D- X R2 llf;g%'v &, 8-
“two” 32 to 60 meters; position “three’” b L L e i :

60_ to 130 meters: The 16 to 32 meter The wiring connections for the 2-tube receiver, using latest metal tubes and a band-
coil has been designed so that both the switching arrangement which eliminates plug-in coils, is shown above.
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SHORT WAVES and ¢ o o

Our Readers Forum.

LONG RAVES
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r, SHORT WAVE CRAFT:
It is with pleasurt I wish to congratu-
late you on your excellent publication. 1|

Editor,

have been reading it since it first came
out, which, I think speaks for itself,

Herewith a picture of my station.

The transmitter at the right eonsists of
a 47 Xtal oscillator, 16 buffer-deubler, 210
buffer amplifier and a W.E. 242A in the
“final amplifier.”

Kach stage has its own power supply.
and a pair of 866's serve as rectifiers for

seen next,
coupled frequency
for monitoring
quency calibration.

Next the
ard super regeneru

RT's Ham Station Wins Prize

bon microphone can

five-meter i
tive job using a type
47 high frequency detector, a 37 low fre-
quency oscillator, and a 38 in the out-put.

QW3 stand-by receviver and
used for reeeiving on ten

Next is i
this i~ also
meters,

Next is the station receiver properi as
can be secn it is built rack ard panel, ten
tubes in all. It is a rveal “ham” job and
works as good as any of them.

All of the equipment except the SW3J re-
ceiver is “home-built.,”

On “CW" the input to transmitter is 300
watts.

Some Ham station!
1t is owned hy Al
Goodyear. WEERT
of San PPedro,
Calif., and he oper-
ates on practically
every frequency al-
loted to amateurs,

D it e ) s
One Year's Subscription 1o j
SHORT WAVE CRAFT
the final power FREE
f‘.(‘,’h‘;"'-" of 1501} for the “Best” Station Photo
S contained in || Guing date fog saen SIS ke VTR
t h e transmitter ;dlwrs|wi:l act as lu‘doﬁs u;\_d thnirhoni_ﬂi‘qns wi“
. H . 1 ¢ final. n o event of a lie a subscription wi
lsz\l'glt‘enlls H"f ‘;t:g:g bt Qiven o each contestant 50 tying,
telephony, consist- — —

ing of two stages
of resistance-
coupled speech am-
plifiers; a pair of
15's driving a pair
of 210's in push-

On phone an input of 120 watts is used.
All bands are used at this stution includ-
ing the two and one-half meter band.
Equipment for this band is not shown in
the photograph, but consists of a pair of

pull “Class B" modulators. 27 type tubes in push-putl as the oscillat-

A double-button car
be seen at lower right. )

A five-meter push-pull oscillater can be
then the
meter,
transmissions and

ors, modulated with a single 59 type tube.

The record “Dx” on the geveral bands
worked from this station is as follows:

Two and one-half meters—four miles,

Five meters 90 miles; a total of 92 dif-
ferent stations worked.

Ten meters CW, East Coast and Mexico
City.

Twenty meters CW—England, Germany,
France, Australia.

(Continned on page Ti9)

station

electron-
which i

is used
fre-

receiver, a stand-

George Vesely, W9SKR, Has “Live” Station

Editor, SHORT WAVE CRAFT:

Here is a photo of my station WOSKR. The outfit from
left to right consists of the following equipment: extreme left
is an A.C. monitor, using a 27 rectifier and a 27 detector. Be-

hind it is a 160 meter phone transmitter made up of three
shelves. On the bottom shelf is the 27-15 speech amplifier and

the 2-250°s parallel modulators. Next shelf is a 15 oscillator,
1% butfer. The top shelf is the final modulator amplifier, using
2.210’s in push-pull.

The receiver is the A.C. Doerle using a 57 detector and 56-17
audio. On the extreme right is the C.AV. outlit using a 56 Xtal
oseillator, 35 doubler, 35 doubler putfer and 210 buifer,

The final stage is on the receiver employing a UV203-A, The
input is 250 watts. All power supplies are under the table.
To the right of the final amplifier is Vol. 1, No. 1 “S.W.C."
[ have been reading S.W.CU, ever since it eame out, becausc 1
think it is the best radie maggazine, (Continued on puge T40)

A dandy little station owned and operated by Georze Vesely,
W9SKIL, Chicago, 110

All the Way From South Africa

Amateur radio station ZUIX operated by Bo WL RBeukes in Svuth
Africa.

Editor, Snort Wave Crarl:

1 send herewith a phote of my Amateur Station (ZUIX) for
publication in your valuable magazine.  The transmitter is u
1-stage rack-and-panel type, and uses a type 47 tube as Xtal
oscillator, 46 as hutfer and two 16's in final amplifier. Am using
three separate power supplies for Xtal oseillator, final ampli-
ficr and specch amplifier.

The Collins system of antenna coupling is in use. Am alszo
using o self-exeited transmitter with a I tube and 500 volts on
the plate. The length of aerinl used being 88 feet and 11 feet
counterpoise working on the 7th harmonic. [ have had splendid
results with this transmitter and have worked California on
several oceusions—a distance of 12,000 miles from here.

My recciver is an OV 2 Grehe (Coutivned on puge 749
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Honorable Mention Awards
W. R. Guenther, Milwaukee, Wis-

consin, 71 veris.

T. Taffee, Ir., Elmsford, New
York, 62 veris.
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@ 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 jtaelf is
quadruple silver-plated. in the usual
manner of all trophies today.

It is 8 most imposing piece of work,
and stands from tip to base 221%”. The
diameter of the Eau is 734”. The
diameter of the globe is 514", The
work throughout is first-class, and no
money has been spared in its execu-
tion. It will enhance any home, and
will be admired by everyone who sees it.,

The trophy will be awsrded 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 purpose of this contest is to ad-
vance the art of radio by “logging"’ as
many short-wave phone stations, ama-
teurs excluded, in a period not exceed-
ing 30 days, as possible by any one con-
testant. The trophy will be awarded to
that SHORT WAVE SCOUT who has
logged the greatest number of short-
wave stations during any 30-day period.

[y

25th TROPHY WINNER

79 Stations—All Foreign!

® IT is with great pleasure that we

award the twenty-fifth trophy to
Mrs. Andreita O. Cloquell, Calle Santa
Rosa Num. 18, Arecibo, Porto Rico,
Mrs. Cloquell had an excellent total
of seventy-nine stations, all of which
came within the rules of our contest.
Some of our readers may be interested
in knowing that sixty-three of these
veris were obtained within a ten-day
period! In fact, seventy stations were
received but only sixty-three veris came
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TWENTY-FIFTH
“TROPHY Cup”’

Presented to
SHORT WAVE SCOUT

ANDREITA O, CLOQUELL
Arecibo, Porto Rico, W, I,

For her contribution toward the
advancement of the art of Radio

Magazine
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through. And in the whole thirty-day
period one hundred and fifteen stations
were heard and logged, although they
did not all verify.

The receiver used was a G.E. § metal
tube receiver operated in conjunction
with a G.E. “V’’ doublet antenna.

Below is the list of verified stations:

[y o e e -

List of Short-Wave Program
Broadcasting Stations Logged

Stations heard and verified during the period
of 30 days, using a General Electric A87, 8 metal
tubes set, with a G.E, “V» Doublet antenna
from North West to South East, about 60 feet
high. All stations heard and logged by Mrs.
Andreita 0. Cloguell of Santa Rosa St. No. 13,
Arecibo, Puerto Rico.

HJ4ABA—11.71 me.—Voz de la Montafia, Medel-
lin, Colombia,

HVJ—I15.12 me.—Radio Vaticano, Vatican City.

PRADO—86.61 mc.—E) Prado, Riobamba. Ecua.

dor.

W3XAU—9.59 mc.—Philadelphia, Pa.

Xi(]:(.)tR—T,BS me.—Gobierno  Nacional,
ity.

COCU—6.01 me.—Havana, Cuba.

HAT4—9.12 me.—Radio Labor, Budapest, Hun-
gary.

YVQ—6.67 mec.—Gobierno Nacional,
Venezuela,

(Continued on page 753)

Mexico

Maracay,
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Trophy Contest Entry Rules

@ THE rules for entries in the SHORT WAVE

SCOUT Trophy Contest have been amended
and 50 per cent of wvour list of stations sub-
mitted must be “foreign.” The trophy will be
awarded to the SHORT WAVE SCOUT who has
logged the greatest number of short-wave sta-~
tions during any 30 day period;: (he must have
at least 50 per cent *‘foreign™ stations). This
period need not be for the immediate month
breceding the closing date. The complete list of
rules appeared in the September issue of this
mwagazine.

In the event of a tie between two or more
contestants, each logging the same number of
stations (each accompanied by the required
minimum of 50 per cent “foreigns”) the judges
will award a similar trophy to each contestant
so tying. Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations heard were “logged” over a given
30 day period. that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial "phone’* stations should be
entered in your list. no “amateur transmitters”

or ‘“commercial code” stations. This contest
will ¢lose every month on the 25th day of the
month. by which time all entries must be in
the editors’ hands in New York City. Entries
received after this date will be held over for
the next month’s contest. The next contest
will close in New York City March 25th; any
entries received after that date will be held over
till the next month.

The winner each month will be the person
sending in the greatest number of verifications.
Unverified stations should not be sent in, as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
each listener must be for stations located oui-
side of the country in which he resides! 1In
other words, if the contestant lives in the United
States at least 50 percent of his *‘veries” must
be from stations outside of the United States.
Letters or cards which do not specifically verify
reception, such as those gent by the Daventry
stations and, also by commercial telephone eta-
tions, will not be accepted as verifications. Only
letters or cards which “specifically’” verify re-
ception of a *given station,” on a given wave
length and on a given day, will be accepted? In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifications

www americanradiohistorv com

will not be given. Therefore do not put such
stations on your list for entry in the trophy
contest !

SHORT WAVE 8COUTS are allowed the use
of any recelving set, from a one-tuber up to gne
of sixteen tubes or upwards, if they so desire.

When sending in entries, note the following
few simple instructions: Type your list, or write
in ink, pencilled matter is not allowed. Send
verification cards, letters and the list all in one
packaxe, either by mail or by exbress prepaid ;
do not aplit up the package. Verification cards
and letters will be returned. at the end of the
contest, to their owners; the expense to be borne
by SHORT WAVE CRAFT magazine.

In order to
when writing

have uniformity of the entries,
or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION; type or write the entries IN
THE FOLLOWING ORDER: Station call et
ters; frequency station transmits at: schedule
of transmission, if known (all time should be
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) ; name of sta.
tion, city, country; identification signal if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these stations.
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Front view of the De Luxe 3-tube

® PROPERLY designed and con-

structed of high-grade parts, the
tuned R.F. (radio frequency) receiver
represents a most popular and highly
efficient set.

The T.R.F. receiver is not only easy
to “get going” but is really a very
sensitive arrangement. Of course there
are many who will say that it is not
selective enough to compete with the
now very densely populated short-wave
broadcast and ham bands. This may be
true of a receiver not operated properly,
but—in the hands of an experienced
operator—these receivers will do nearly
all that the average “superhet” will,
and furthermore they are just as sensi-
tive ag the wverage low-cost super! The

or APRIL, 1936

‘De Luxe &
-Tuber for

FAN or HAM~—New Super-
Bandspread Dial a Feature

ol il il
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For the “Ham'" or ""Fan," this 3-metal tube receiver, featur-
ing the Nafional "band-spread” dial, pre-eminently fills the
bill. The amateur bands, as well as the short-wave broadcast
bands, are unbelievably spread out over the dial, making
this the "ideal" set you have longed for.

PR W T Ry

r.

be compared with the higher grade
superhets having a crystal filter. We
have made some comparative tests and
were agreeably surprised at the res-
sults; the above statements were more
than borne out. When correctly de-
signed and using good parts, the T.R.F.
receiver is really very stable. No tricky
regeneration adjustment is necessary
and the two circuits may be made to
“track” excellently.

A 3-tube Set—and What Band-spread!

For one who does not wish to go into
the intricacies (Continued on puge 759)

.
b e e

selectivity is even better than a great Top view, showing the shields and how the
many supers. Of course they cannot parts are laid out, —
] (2 MEGS. ~SUITABLE POWER SUPPLY~ i

50,000
= OHMS

T TGANGED)

Both schematic and physical wiring diagrams of the **Ham” and “Fan” 3-tube T.R.F. receiver.
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HOW WAVES

are Radiated
from ANTENNAS

—Part 2—-

First part appeared in January number

® THE Zeppelin or “Zepp” antenna used for transmit-

ting purposes by many amateur or “Ham” stations,
is shown in Fig. 9. The minimum direction of activity
of this aerial is along the axis of the radiating or hori-
zontal section of the aerial proper, practically no radia-
tion taking place from the vertical feeder line.

Fig. 10 shows a type of directional aerial frequently
used for transmitting by “Ham” stations and this is built
in the form of a “V.” The sharpness of the horizontal
radiation wave pattern is increased by bringing the outer
legs of the “V” closer together. This holds up to a cer-
tain point and then radiation decreases rapidly.

Fig. 11 shows short waves passing over a hill or moun-
tain and why it is that a receiving station located at a
fairly close distance to the hill will usually find itself in
a dead-spot or shadow. Fig. 12 shows maximum direc-
tion of radiation from a zig-zag type aerial, with a simi-
lar style reflector spaced a fractional wavelength behind
it. This type of directive aerial has been used especially
for trans-Atlantic transmission on short wave work.

Fig. 13 shows the well-known “T” aerial and the hori-
zontal radiation pattern for it. In other words, the maxi-
mum activity of the “T” aerial lies along the axis of the
flat-top section.

Maximum reception with the doublet aerial, now so
popular with short-wave “Fans,” is at right angles to the
doublet as shown in Fig. 14. Note that the man-made
electrical disturbances or fields therefrom will not be
picked up (or rather, the interference currents picked
up are caused to cancel out each other at each transposi-
tion) by the transposed lead-in, but that if the main re-
ceiving or horizontal sections R and R of the doublet are
low enough or near enough to the local disturbing fields,
such as that extending around A.C. primary wires, ete,,
then you will pick up the interference anyway. The flat-
top R R must be placed as far as possible away from all
telephone and A.C. lighting circuit wires in all cases.

Fig. 15 shows the relation between the electro-static
lines of force surrounding an antenna and its comple-
ment of electro-magnetic lines of force at right-angles.
Fig. 16 shows how the ground wave in short-wave trans-
mission becomes highly attenuated at a relatively short
distance, B, from the transmitter at A. Note the skip
distance between B and C, in which no signal will be
picked up. Due to changes in the density of the highly
lonized gaseous layers 50 miles or more above the earth’s
surface (the Ionosphere} and which are generally be-
lieved to act as reflectors, a low-angle radiation is pre-
ferred to a high-angle radiation as witness Fig. 16. That
is the greatest range is obtained with a fairly low-angle
radiation.

The angle of radiation can be controlled by altering
the height of the aerial (or the length of the flat-top
in a horizontal aerial, such as the Zeppelin) or the gen-
eral design of the radiating and veflecting sections. When
an antenna is caused to oscillate on the half-wave the best
radiation and longest range are obtained usually.

Recently 5-meter signals were picked up in Chicago
from a transmitting station located near New York City,
a distance of about 750 miles, which is very phenomenal.
Usually 5-meter signals are only heard over a range of
50 to 100 miles, or within “optical sight” of each other.
It has been and still is the prevailing opinion of experts
that waves as short as this practically obey the law of
optical sight transmission followed by light rays. In
other words, the receiving antenna should be within
optical sight of the transmitting antenna.

To bring about this condition with ultra short-waves
the antennas are usually mounted on elevated towers or
on high buildings, such as was the case in recent suc-
cessful h-meter transmission experiments made by
Arthur H. Lynch, well-known (Continued on page T58)
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The Mono-Tube

5-Mecter Transceiver

By Charles Alextuinas

il e
e S

This 5-meter Transceiver was demon-
strated to the Editors and proved that
a handy 2-way phone outfit could be
built into the tiny case shown; weight 3
|bs.

Talking to and from ear is just one of the
tasks assigned to a good Transceiver.

® AFTER threc years of experiment-

ing with ultra short waves, together
with past radio cxperience, 1 have de-
signed and constructed an extremely
small, light-weight transmitter-receiv-
er with a self-contained battery power
supply in a single unit. It is hardly
believable what splendid telephone con-

3

Side views of the “Transceiver’

the “battery side” and also the opposite

end of the compartment filled with the
“innards” of the set.

showing

versations have been carried on over a
radius of one mile with this midget
transceiver.

Split-Celpitis Circuit Used

The arrangement of parts is novel
but radio experimenters will recognize
the transmitting unit is of the split-
Colpitts circuit.  Using this circuit ex-
perimentation has shown suitable in-
ductance values, best spacing, also bhest
size blocking condenser and radio fre-
quency choke coils.  Antennas of a suit-
able length placed at a point so it will
not upset balance, makes a perfect radio
frequency oscillator for gene ‘ating fre-
quency in the neighborhood of 56 mega-
cycles or a wave length of 5 meters.
Now by placing in the grid return cir-
cuit a grid-leak and condenser of proper
value, it converts the transmitter into a
super-sensitive well-balanced receciver.

Some of its features are extremcly
high frequency stability in transmis-
sion and receiving, smooth variation in
frequeney tuning free from dead-spots
and repencrative howls, excepting the
super-regenerative “rush” sound which
is hrought to zero when the signal is
heard. Extremely low battery current
drain from “A” battery for tube fila-
ment and microphone is 80 milliam-
peres; the “B” battery plate current
drain is but 2 milliamperes.

Mike-Receiver—all one unit
Microphone and receiver are fastened
“hack-to-back” with bakelite tubing
farming one unit; the head-phone ve-
ceiver is disconnected from the plate cir-
cuit through change-over switch when
transmitting. The reason for this is to

Parts List for Transceiver

-1 and 2 are radin flequen ks
o ndietanee of tyooufoa il
ut radin  frequeney eolls conl-
psel tifty turns of No. 3 pper win
spamiel eoated with double-cotton cover. wounil
3 tube, Y% il i dinmeter by
ngth,
Wetanee coils: they are eom-
carh T ol an inch in dia
enamel coated wire,  Spae-
4 ! Letwes o vach turn is 3 61 of an inel
g between 11 aml L-2 8 316 of an inch
T-1 bs the maln tuning  condenser.  having 4
capaeity af 2 pual, to 28 nunf, Hammarlund
1ud.
R-1 main hlorking eamdenser. having a capacity
af .00l mf, condenser. Aerovox,
n-z id-leak  eotulenser having a capacity  of
M1t eomdenser. Aerovot.
G-1 prideleak having a resistance of 100001
I

PPN

At

«l
1t-3 radlo Diequeney by-pass condenser, eanac ity
af L mif. o ‘st
-1 attenna b wing condenser, capacity 3t
. romdenser, Hanumarland isolantite 1 -

N e

T
2 s a4 thice-clement election tube Ivpe N, 30,
ey Radiotiim
R 1 s a single-pole switch,
EER T ylde-pole, double-throw switeh, used

aF wange=oter™  fur comverrin iMoo =a

b transmitter .- reeeiver,

b -1 15 ol mideet 18 battery Fierem

13- are Fieveady Noo 950 flashlizht eells, give
ir 1.5 solts cach eell; the 2 eell aling

ety

3

b K- aeceivar v head-plume of 11,000 ohms im-
3 ekl Tritmm,

b M- w00 olm xensitive

phimes  Universal,

-1 Mievphone  input transfol

R-% filaiment resistanee ¥oal

A= antenna. 19 inches o length; made from No.
11 solll ropniwr ire,

A=k anteuna, 1 oinches in lengthe is wade fron
flexible atranded wire rubber ad cotton cos-

er.

-
3
At

Soltud §opong lsotex socket
J-1 and J-z wie Pin-facks,
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The author with two of his "Transceiver”

units. Each is complete with self-con-

tained batteries. Flip a switch to talk
or receive.

inerease the plate circuit voltage to
maximum of 45 volts. The transmitter,
receiver and battery are mounted en-
tirely in an aluminum cabinet; dimen-
sions are 3% x 4% x 5 inches and
weight 3 pounds complete, including
“mike,” receiver and antennas. In han-
dling the transceiver unit, transmission
or receiving is not affected unless the
body comes close to the antennas (with-
in 3 inches).

In constructing the transceiver care
must be taken in assembling and =pac-
ing of parts (important); substitute no
parts of other values than those given.
Keep the wiring as short as possible
and free from lvops and bends.

Inductance (Continued on page 753)
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Wiring diagram of the 5-meter “Tran.

sceiver.” Switches enable the operator to

“talk” or “receive” in a jiffy. The “mike”
and receiver are built into one unit.
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® A GLANCE at Fig. (a) will show a

receiver location which any SW lis-
tener would be glad to be well away
from! However, reception experience
in the past year or more has shown that
even such a nasty proposition as this
can be very successfully dealt with, by
application of modern practice, so as to
give really satisfactory results at the
receiver,

The never-failing source of interfer-
ence in this case is the incoming 60,000
volt line, which is practically the ex-
treme end of a 200-mile line, on the
other end of which are some of the larg-
est installatons of mercury-arc recti-
fiers in the world. The R.F. “mush”
generated by these is propagated along
the whole length of the power lines, and
radiated very strongly from its end (far
niore so than at any point alongside the
line). The out-going short 60 K.V. line,
which passes within about 35 ft. of the
receiver, is more often than not a source
of extra R.F. grief, varying with weath-
er conditions.

The intensity of the noise field at the
receiver location may perhaps be under-
stood from the fact that, using a short
open antenna, such as would be used in
any normal location, the actual meas-
ured AF output from the receiver, from
noise alone, was from about 2.5 to 4
watts, according to the R.F. frequency.

The present antenna system used for
S.W. work-—a separate system, in a dif-
ferent direction, is used for B.C. recep-
tion—is, as shown in Fig. (b) a simple
horizontal doublet, each half 29 ft., sup-
ported from a pair of convenient trees,

By Sydney R. Elliott
(Allenby, British Columbia)

F28F 4 - 29F1y PULLEY ELECTRO
/ STATIC R.F
t < SHIELD INPUT
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t TRan OF SET
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i o / _— sunEaLL%ED
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TO END Iy 1ehks
LIGHTNING eaean:
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o
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//'l"' SUB-STATION - Receiver
) e e
INEOMING 5 UNDERGROUND
60KV YNCHRONDUS
o CONDLNSER CABLES 2,200V.

Diagrams showing how Mr. Elliott ar-
ranged his short-wave aerial to reduce in-
terference from high-tension power lines.
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n a Tough Situation

and about 350 ft. away from the re-
ceiver, in the direction indicated in
Fig. (a). The twisted-pair R.F. trans-
mission line is of the type used for tele-
phone services, known as Style “B”, the
copper conductors being No. 19 S.W.G.
At the upper end, the pair is opened out
for a length of about 3 ft.,—tied at the
point of bifurcation, to prevent further
untwisting—and the free ends joined
onto the aerial “halves,” either side of
the central pair of strain insulators, as
shown. This spreading of the line end
improves the matching of aerial to line,
acting in similar manner to a step-
down tranformer.

The line is dropped down vertically
to a short post under the center of the
aerial, then strung on trees where avail-
able, and on light poles, away to the
“shack.” No insulators were used on
the line, for reasons of economy. The
line was padded with tape at points of
support, for mechanical protection, and
no trouble has occurred due to weather
effects, our climate (British Columbia)
being very dry.

At the receiver end, mounted only a
few inches from the chassis, is a simple
matching transformer, in a copper
shield can. The line side of this trans-
former has 10 turns, the secondary
about 50, with several taps, so that best
point can be selected, to match any in-
put impedance in the receiver. There
is of course nothing critical about the
windings on this transformer, as it is
not tuned in any way. Between primary
and secondary windings is a grounded

(Continued on page 741)
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@® THE satisfaction to be gained from

the use of any receiver on short
waves is governed by the accuracy of
adjusting the various circuits and their
applied voltages. Particularly so, in the
Super-Heterodyne type of receiver in
which we find many circuits where the
adjustments must be accurate and all
tuning controls must be correctly ad-
justed if we are to obtain maximum re-
sults.

In this type of receiver we have sev-
eral factors which govern the ease of
control and the amount of volume ob-
tained. Most important, and that which
should be adjusted perfectly, is the L.F.
Amplifier. While there are many types
of Super-Heterodynes, differing merely
in their design, the I.LF. Amplifier oper-
ates the same in all types. The purpose
is that of amplifying the beat frequency
generated by the input circuits. Usual-
ly the Amplifier consists of several
transformers and tubes forming a cir-
cuit in which is included a number of
adjusting controls and requiring each
of these to be correctly adjusted to prop-
erly amplify the signal.

Practically all I.F. circuits are of the
tuned type and in Fig. 1 is shown those
which comprise most transformer de-
signs. Each one should be adjusted in
the same manner.

The use of an Oscillator is of utmost
importance to the correct adjusting of
the I.F., Transformers. The circuit of
the Oscillator in the AC type and in the
battery type is shown in Fig. 2. These
are quite simple in design. The AC
type is one which supplies its own pow-

R Ry

Ry s

By Thos. Ensall, R. E.

er and operates directly from the 110
volt lines. Any type of tube may be
used in an osecillator of this type. The
heater voltages and the current rating
should, however be the same for each
tube. The test oscillator shown uses
the 37 tube as oscillator and a 37 as the
rectifier. The resistance for the fila-
ments is based on the voltage drop and
the current rating of the tubes. For
instance the two 37 tubes have a rating

M A e e o

mplifier in S-W Super-Heterodynes

of 6.3 volts and draw .3 amperes each.
The total then is 12.6 volts and 3.
amperes. On a 115 volt line our re-
sistance will be figured for the voltage
drop of 12.6 volts from 115 volts and
while the line voltages vary we assume
100 volts as being the correct value on
which to figure our resistance. The
voltage divided by the amperes equals
the required resistance and this we find
is 333 plus. If we use a 340 ohm re-
sistance at R2 the tubes will operate
satisfactory. (Continued on page 757)
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Diagrams of typical I.F. amplifiers and a special oscillator used in lining up super-

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

WHATS NeEw

tion of its merits

In Short-Wave Apparatus
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New 40 Watt Amateur Transmitter

The latest in Amateur Phone and CW
ing design.

@® HERE is a new, compact 40-watt “llam”

transmitter which includes everything
from the antenna cuil down to the speech
amplifier. It can be used for either phone
or CW, is crystal controlled, and moreover
it employs the very latest in tubes and
circuits.

The complete transmitter consists of
three units and a cabinet rack. Each unit
is built around a standard rack-mounting
panel and may be purchased separately.

The units are:

ACT-40-A Antenna Unit

ACT-40-R R-F Unit with Power Supply

ACT-40-M Modulator Unit with Power
Supply

ACT-40-C Cabinet Rack

The R-F Unit
The basie unit in this transmitter is the
ACT-40-R which contains the complete
erystal-controlled escillater, buffer-doub-
ler. power amplifier and power supply.

L . oy

Left—Front and rear views of the new
RCA. ACT 40 Amateur Transmitter.

e o PR,
et

The oscillator employs an RCA-47 tuhe
which is exeited by a crystal mounted in
any stvie holder having standard spring
contacts spaced %”. Tlug-in plate coils
are available for 40, 80 and 160 meter
erystals. The crystal stage plate tuning
is accomplished by a variable air-capacitor
adjustable from the front panel. PFlate
current of the erystal oscillator tube
should be read to facilitate adjustment.

The Buffer-Doubler stage consists of an
802 R-F Pentode¢ in a conventional cireuit.
A combination of battery and grid-leak
bias is used on this tube to keep the plate
current at a safe value when excitation is
removed. Buffer-doubler plate coils are
also available for the 20, 40, 80 and 160
meter amateur bands, Output adjustments
of this stage can he made by observing
either its plate current or the grid cur-
rent of the final amplifier tubes. Neu-
tralization in this stage is unnecessary on
any of the four hands.

The Final Amplifier consists of two 801

Transmitters. This compact "Ham"

Transmitter is a fine example of compactness, simplicity, and efficient engineer-

Right—rear view showing the extremely
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triode tubes in push-pull, operating Class neat construction of the RCA 40-watt

(Continued on page 754) transmitter. (No. 524)
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Wiring diagram of R.F., AF, and power supply units fur the ACT 40 Transmitter.

Names and addresses of manufscturers of aPParatus described on this and following pages furnished upon receipt of 3-cent stamp;
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New Regen.-Super-Regen. Receiver

Top view of the new
ceiver, (No. 322).

Features

1. Low, high and
ultra high fre-
quency reception,

2. Band switching
(5 bands) from
below 5 to 550
meters using R.
F. amplification,
plus regenera-
tion.

. Super-regenera-

5 to 555 meter re-

tion below 15
meters, using simple pin-jack plug-in coils.
4. No *'skips” or “dead-spets” anywhere in its range.
5. Dual regeneration control; and hiss reduction control on super-
regencration,
6. Both “loud-
speaker” a n d

“phone™  recep-
tion on all bands
. Hum inaudible

-1

—even in  ear-
phones.

@ REGENERA-
TION and its

high-powered broth-
er, Super-regenera-
tion, are acknowl-
edged to be the
nearest approach
to “something for
nothing” that ex-
ists in radio. It is
possible to obtain
remarkably fine
long-distance recep-
tion with both of
these circuits, if

N

Front panel appearance of new receiver
with range of helow 3 to 335 meters,

" Covers AllWavelengthsfrombelow 510555 Meters!

By A. J. Haynes
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Diagram of Regen. Super-Regeneration set.

they are properly applied.® The “catch” lies in the matter of
eareful circuit design and smooth regencration control. Nothing
can be much more aggravating than a regenerative receiver that
refuses to slide smoothly into oscillation and produces a con-
glomeration of squeals and squawks,

Uses Metal or Metal-Glass Tubes

The R-S8-R (Regenerative-Super-Regenerative) Receiver was
designed with the idea of using every part and control that would,
in any way, contribute towards combining maximum results with
perfect tuning and regeneration control in 2 simple, fool-proof
circuit,

Either the new metal or metal-ylass tubes may be used. The
latter are perfectly satisfactory and are considerably less expen-
sive. Two 6K7 triple-grid super-control tubes are used as R.F.
amplifier and detector. A 6C5 serves (Continued on page 755)

A APttt Ay ot

Names and addrosses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3-cent stamp: mention No. of article.
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40 Watt Transmitter
Becomes 400 Watter
As You Add Stages

@® THE sponsors of the new All-Star Transmitter have designed
it so that it can be built up progressively through a number
of stages,

Starting with a simple 40-watt CW transmitter. this can be
added to until the amateur has constructed a 500-watt CW trans-
mitter, and finally, with further additions, it can be converted
into a J400-watt phone transmitter., As can be seen from the
photos. it is built in unit style on the conventional relay rack.
In the transmitter, as shown, the power supplies and audio equip-
ment are contained within the first five lower shelves, and the
complete R.F. position in the two upper sections. The second
section from the top contains the 10-watt unit mentioned pre-
viously. This starts off with a erystal controlled type 47 oscil-
lator and is then followed by an 802 buffer or frequency doubler,
whichever the requirements may be, and this, in turn, is followed
by two 802's in push-pull, The top compartment contains two
838 tubes in a push-pull neutralized R.F. Power amplifier.

The 838's, incidentally, as high-mu triods are capuable of 500-
watts output, when operated push-pull class C, These tubes re-
quire no external battery bias, and this stage is the only one
requiring neutralization,  The low-powered stages using the 802
screen-rid pentode tubes of course, need not be neutralized.
When operating the comnplete trans- (Continwed on puge T752)

Aot At

This new All-Star transmitter may be built in unit fashion.

Starting with the 40-watt R.F. unit, the amateur has an ex-

cellent low-power transmitter to which can be added the

various amplifier units, from time to time, finally completing
a 400-watt modern transmitter,

All-Star transmitter. Right—Rear

Left—Front view of new
(No. 527)

view showing the general construction.

B e e e )
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NEW APPARATUS FOR THE HAM

Bliley 1.D2 Crystal, H{2

@® MODERN radio practice demands that
the **Ham’s” transmitter be free of fre-

New Rliley

Low-Drift Cryvstal

quency drift or frequeney modulation. The
LD2 crystals provide an excellent guarantee
against these evils. The LD2 is so ground
as to provide a minimum of frequency
drift during changes in operating tem-
perature of the crystal.

The LD2's are available for the 40, 80,
and 160-meter bands, and the new HF2
Bliley erystal for the 20-meter band.

This 20-meter crystal now makes possi-
ble a simple ultra-high frequency crystal
controlled transmitter.

Tltra Midget Batteries, H43

@® THE National Carbon Company, Ine,

manufacturers of the famous Eveready
Batteries, have introduced three new units
designed particularly for portable appara-
tus. One is the X-202 three-volt “A™ bat-
tery, measuring 2% by 2%, by 1%” and
weighing 7% ounces. Another is the
X-203, a 45-volt “B” battery measuring
3% by 2%, by 1%"”, and weighs 13 cunces.
The X-204 is a T%-volt “C” battery tapped
at 4% volts and measures 1% by 2%, by
$3”: this weighs only three ounces.

All three of these batteries are shown
in the phote. Their small size can be
readily appreciated.

Ultra-Midget Batteries H43

. ey
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By Leonard Victor,
W2DHN, and

Irving Rosenberg,
wacQl

Front view of Eagle Minute
Man receiver,

® WHAT’'S the latest in radio?

Well, for the past eight or
nine months it’s been the five-
meter band. Throughout the
country. and especially in well
populated areas, the ham (radio
amateur) with an experimental
turn of mind has been "going
up” to the ultra high frequen-
cies. Every day more and more
operators are digging down into
that “parts box” for the simple
equipment needed for five meter
work. A year ago, only an occa-
sional station was heard on the
fifty-six megacycle band, and then
only in the evening. Today, in
the New York City area, all you
have to do is flip the switch. and

Rear view of the 2.5 to 10-
meter receiver.

21, to 10 Meter Receiver

there are plenty of stations to “rag-chew” with, twenty-four
hours a day!

But don’t get the idea that the five meter band is only for the
fellow who lives in or near a big city. Signals have heen heard
over a distance of more than eight hundred miles, and two-way
communication over hundred-mile distances are already becoming
commonplace.

Today the five-meter band is the same as the regular short-
wave bands were ten vears ago; an open field for experimenta-
tion. with new records to be set, new circuits to be designed. If
you're tired of commonplace DX (dis- (Continued on page 751)
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Diagram of Minute Man Receiver (No. 525)

A PP A

and Preseclection

@® THIS receiver is available in set form and incorporates a

good many modern improvements to aid in short wave and
long wave reception. Band-switching is accomplished with a 3
unit shielded switch-coil in which 4 bands are incorporated.

One point on the switch covers the broadcast band, while the
remaining three break up the popular short wave bands into three
sections.  In the circuit diagram we find that metal tubes are
used; a 6K7 being used as the pre-selector or tuned rf. stage
which is inductively coupled te a 6A8 converter tube, from here

— 18

This receiver features _pre-select(;r stage on all_hands; I‘ME
16-550 meters. (No, 526)

we go into a 6K7
intermediate ampli-
ficr operating on a
frequency of 465
ke, and then into a
6J7 second detector.

The audio ampli-
fier is a 6F6 power
amplifier  pentode
and provides suffi-
cient volume to op-
erate the 8” diam-
c¢ter speaker. This
is an A.C. set and
employs a standard
transformer a n d
rectifier tube; the
rectificr is a 524. The field of the dynamic speaker serves as the
filter choke and is byv-passed on either side with an 8 mf. filter
condenser. A tap is taken off this field at 300 ohms in order to
provide grid bias for the pentode audio amplifier.

In the phote we see the general view of the completed receiver.
Note its compactness and convenient lay-out.

This is a single control receiver, there are no trimmers that
require adjustment during operation and there is a jack for the
use of earphones. Owing to the use of the new metal tubes the
performance on the low wavelengths is particularly smooth.

Article prepared from data supplied by Thor Radio Corp.

Note extremely neat appearance of 6 metal
tube “All-Wave Pathfinder.”

Names and addresses of manufacturers of apparatus described on this and following pages furnished upen receipt of 3.cent stamp; mention No. of articte.
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THE RADIO AMATEUR

Conducted by Geo. W . Shuart
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adio Amateur Course

8th — ainin be analogous to the voice frequency. In
Lesson EXPI 9 the other words, modulation does nothing

FOOT ON Fundamentals of Amplitude more or less than vary the output of
" HOSE Modulation in Simple the transmitter at voice or audible fre-
L quencies. The degree of variation is

_ anguage the percentage of modulation, and the

=" AMPLITUDE MODULATION OF fpaaer 2f fimes it makes a complete
CONTINUOUS WAVE TRANS- component. In diagram 2 we have

FIG1 MISSION graphically illustrated how modlflation

- ] affects the transmitted wave. In the

"Efé‘ocigﬁ'gguﬁ}'#f&k'”“ A - ® THIS term alone might scare the beginning at “A” we have the normal
| --- AUDIO [ "1| uninitiated, but, really, the radio carrter amplitude. Now if we increase

NORMAL [ COMPONENT transmission of voice and music is not this 75%, for example, on one-half of

in the least complicated if a few of the the audio cycle it would naturally be
basic principles are clearly understood. followed by a similar decrease below
An ordinary continuous wave or CW normal, during the opposite half of the
transmitter emits a wave of constant audio cycle.

power or amplitude when the key is Therefore, it can be seen by referring
held down. Theoretically when trans- to the diagram, that we have limits to
mitting code signals, the transmitter is the increase and decrease. This limit
modulated in the form of dots and dash- is commonly termed 100% modulation.

CARRIER | |
AMBLITUDE /!, l-mLAENSI%oH y E
] MOD |

— —— — 4 L
—/-‘_.TE, il

HEIIRRE

o .
T ol P PERAR

A c b E F G es. In this case, however, the wave is At point “B"” we find the carrier has
FIG.2 cut off abruptly to form the characters. been doubled in amplitude, then this is
- TE — 1 In the case of radio telephony, the audio followed by the reverse of this action
FINAL AMP NC frequency modulation varies the power and the carrier is reduced to zero at

1

output of the transmitter in accord- point “C.” If we only modulated the
ance with the intensity of the audio fre- carrier slightly or some amount less
quency variation imposed upon the than 100%, it does not cut off complete-

=
I T s microphone, ly, and neither does it increase to dou-
- i The analogue shown in the drawing ble the amplitude. This is shown in
2 Fig. 1, where we have a person stand- points “D” and “E.” We may, however,

F :E i o = ing on a hose indicates a hydraulic modulate the transmitter more than
o pwq"""lu REC ___'H"“'—v—._]_ L analogy of modulation. For instance, 1009 as shown in points “F” and “G.”
M‘i AmD '$ - ME if the gentleman in question were to The peaks here are well over twice the
press his foot down, shutting off half normal carrier and while the transmit-
’ the water flow, he would then by mov- ter output can be reduced no further
[ cH ing his foot up and down be able to than zero, distortion comes about due
~ either increase or decrease the flow of to the fact that the output remains zero
- _i & water. The degree by which he may for the same length of time that it was
8- | vt IG3 B+ increase or decrease the water would be greater than twice the amplitude. This
- ClASST analogous to the volumne of the imposed causes considerable distortion and inter-
B L A RE voice signal, and the rapidity with ference and should be avoided in all
3 which he may repeat this motion would cases.
FIG.4A
(‘CLAggB
= ;_: [ I
qt £
—TLL |) E
L J [ I L | g;o E_le
| | N— 4 ) MOK
8 lp E‘l?! ; i' “|4 4 —~ : ]
'y 24 | Y g2 Af B+ 8+ RF B Ca+ w8 e ke

Simple analogy and graphic illustration of Diagrams of the various types of modulators and methods of coupling to the r.f.
amplitude modulation, amplifier, Also, suppressor grid modulator diagram,
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Thoroughly studying the hydraulic
analogue, together with the graphic il~
lustration in Fig. 2, should provide
anyone with the necessary knowledge
of how modulation is accomplished.

Modulation of a transmitter may be
accomplished electrically in a number
of ways. The plate voltage to the final
amplifier of a transmitter may be
varied as shown by various methods
shown in Fig, 3 and 4.

In Fig. 3 the modulator merely
changes the plate power input to the
rf. amplifier at voice frequencies. By
connecting the output circuits of the
modulator and rf. amplifier in parallel
and feeding the D.C. voltage to the two
tubes through the audio frequency
choke CH, the audio voltage is devel-
oped across the choke and either adds
to the effective plate voltage applied to
the amplifier or cancels it. If we were
to develop 300 volts of audio frequency
across the choke and the voltage ap-
plied to the rf. amplifier without modu-
lation was 300 volts, we would find that
on the plus half of the AF cycle we
would have 600 volts applied to the rf,
amplifier, This would be the 300 original

- P FRF A Y e PRy

1 Py ey

1936

Another method of varying the out-
put of the transmitter is shown in Fig.
5. This is the recently introduced
suppressor modulation, where changes
in suppressor voltage have direct con-
trol over the output of the amplifier.
These tubes are pentodes such as the
802, 803, RK20, and many others. In
this case, however, the audio power re-
quirements are not as severe as when
plate modulation is used. For in plate
modulation if we have 50 watts input
to the R.F. amplifier, that is D.C. plate
voltage times D.C. plate current, we
need at least 25 watts of audio power. In
other words, for plate modulation the
audio requirements are just 50% of
the power input to the modulated am-
plifier for 100% modulation. In figure
5, the andio requirements are, of course,
much less. Usually 5 or 6 watts of
audio is more than sufficient to modu-
late even the largest of pentodes. The
adjustment of a suppressor modulated
amplifier is quite simple. The suppres-
sor voltage is adjusted until the output
of the amplifiers is reduced 50%. This
is accomplished by running the suppres-
sor negative. The audio voltage is then

A A A O WP e e

!

In this lesson we have endeavored to provide a very clear picture of
modulation—how it is accomplished, and what it does. Also, numerous dia-
grams have been given of various types of modulators and speech ampli-
fiers. Three types of obtaining amplitude modulation are discussed in this

lesson. They are: Plate modulation; Suppressor modulation;
scrar ook" for these "Course” lessons?

modulation. Have you started a

Control Grid

You will find them very valuable for reference later. If you haven't a com-
plete set of the lessons, we would strongly suggest that you obtain the
earlier lessons and complete the set to date. Otherwise you may find it
impossible to do so later, as the older copies are frequently out of print

just when you want them most.

B e S — e

volts and the 300 volts developed by the
modulator. Now on the negative half
of the cycle we have 300 volts minus
which actually nullifies the original 300
volts applied to the rf. amplifier, result-
ing in zero plate voltage. The rf.
amplifier in this case is operated class
C, as described in the previous lesson,
where the changes in power output is
directly proportional to changes in the
power input. Therefore, when the plate
voltage is doubled the amplitude of the
carrier is doubled and when the plate
voltage is reduced to zero, of course the
output is also zero. In Fig. 4 we have
other methods of accomplishing the
same conditions through the use of
push-pull modulators coupled to the
amplifier through transformers.

b S i e e

coupled to the suppressor through a
suitable transformer, and in this man-
ner will increase and decreasa the sup-
pressor voltage, thus causing an in-
crease and decrease in the power out-
put of the tube.

In Fig. 6, we have grid modulation.
This is accomplished by adjusting the
R.F. amplifier so that the variation in
output ig directly in proportion to the
changes in grid voltage, Here, too,
only a low-powered modulator is re-
quired. The output of a grid modulator
may even be less than that required
for suppressor modulation,

In Fig. 7, we have a diagram of a
complete modulator with an output of
around 25 watts. We have two stages
of speech amplification using type 56

731

tubes, coupled to a 46 connected as a
triode driver for the class B 46’s. The
output transformer should be of proper
design to match (Continued on page 752)

R.F AMP.
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Method of modulating the control-grid,
also diagram of high-power modulator and
power supply.
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Complete 25-watt modulator and
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W2AMN's All-BAND &
TRAN SM ITTE R"—-“ By George W. Shuart, W2AMN

Feag— i, i
R e e b g B e

— - — We are pleased to present this article—Part 1—of a
' series describing a modern “all-pentode" all-band phone
CW transmitter recently designed and built by W2AMN.
This transmitter has features which should be of vital inter-
est to all amateurs who wish to keep up to date in trans-
mitter design.

- e - R B i
e d !

® AFTER many years of building transmitters of all de-

scriptions from 5 to 500 watts, the writer decided to build
a new transmitter which would be wmodern in every respect.
This transmitter must be efficient and above all simple to
operate. By simple operation we mean that changes can
be made from one band to the other, without tearing the
thing apart and rebuilding it.

The first thought was naturally toward band-switching.
But experiment has shown that the convenience is not
worth the construetional difficulties encountered, The major
difficulty in changing bands was overcome by allowing the
tuned circuits of the exciter or low-power stages to cover
two bands with a single set of coils. For high efficiency
the power amplifier coils should be built to the proper size
anyway so the only inconvenience was in the low-power
stages.,

In keeping with modern design the “rig” of course was
built in “rack and panel” style. This takes up less space
in the shack and presents a more pleasing and professional
apnearance,

“Believe it or not” choosing the low-power tubes was quite
a problem. The line-up finally decided upon was as fol-
lows: A 57 “tritet” erystal controlled oscillator, a 58 first
butfer or frequency doubler, and an RK-23 second buffer,
these are for a 2.5 volt heater supply. For 6.3 volts they
would be 6C5, 6D6 and an RCA-802. The line-up outlined
above allows operation of the last tube on any one of four
amateur bands; a really flexible arrangement. Of course the
final power amplifier to feed the antenna was long ago de-
cided on; we just had to use one of those new high-power
pentodes!  The output of the 15 watt pentode in the exciter
is more than sufficient to drive the “big bottles” even though
doubling may be necessary in the last stage of the exciter.
That is the story—four pentodes; in fact the whole doggone
family, starting with the smallest and ending with the larg-
est. We say lorgesi—and hope that the tube makers don't
£o us one better before this appears in print!

Standard Relay-Rack Used.

The exciter unit is built on a standard velay-rack panel
Front and top views of the exciter and rear view of the power 19X83% inchex and a chuassis 17x11x2% inches. All tuning

supply. condensers are grounded to the (Continved on page T11)
(TOP VIEw) 50
BC6 ox g e 6D6 08 ¢ e 8020 23 ¢ e
CRYSTAL / 1 1
| L L
‘ & (L "
( 200 ( 00
MMF MME
T T
S

5 (x I
E?Sv’?n 63V | '#’

"~ 50,000 OHMS pr— —
&» sv RECT 83V AR

150ma oA,
500V / 2MF *-f\ ‘.'3 Qe
e 25000 y j
500V b 4 Li: anFMCH T T - OHMS M M
[

C: 00L-mF C+ C- - 0-2 .
Sw 3 [ 5 0-100
oo oy oh,

T NALS

M3

Schematic wiring diagram of the 3-tube “all-pentods” exciter—the heart of W2AMN's new transmitter.
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Short-Wave Stations
of the World

Complete List of Broadcast, Police and Television Stations

A
/CORRECTED

AMD

* REVISED

We present herewith a revised list of
the short-wave broadeasting, experimental
and commercial radiophone stations of the
world. This is arranged by frequency. but
the wavelength figures are also given for
the benefit of readers who are more ac-
customed to working with “meters.”

All the stationa in this list use tele-
phone transmission of one kind or another

Around-the-Clock Listening Guide

ductive. To the west of the listener this same
band is generally found best from about 8 p.m.
until 9 a.m. (After dark, results above 35 meters

identified by the learn through announcements over the air
or correspondence with the stations them-
selves. 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.

Stations are classified as follows: C—
Commercial phone. B—Broadcast service.
X—Experimental transmissions,

and can therefore be
average listener.
Herewith is also presented a very fine
list of police as well as television stations.
Note: Stations marked with a star % are
the mest active and easily heard stations
and transmit at fairly regular times.
Please write to us about any new sta-
tions or other important data that you

ance of these simple rules will save time.

From daybreak till 3 p.m. and particularly
during bright daylight. listen between 13 and 19
meters (21540 to 15800 ke.).

To the east of the listener. from about 1 p.m.-
8 p.m.. the 25-35 meter will be found very pro-

Although short-wave reception is notorious for
its irregularity and seeming inconsistency
(wherein lies its greatest appeal to the sporting
listener), it is a good idea te fn]low a gencral
schedule as far as wavelength in relation to
the time of the day is concerned. The observ/

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations
Thus, read 21540 kc. as 21.540 mc.

are usually much better than during daylight.)
These general rules hold for any location in the
Northern Hemisphere.

NOTE: To convert kc. ro megacycles (mc.) shift decimal poins 3 places to left:

21540 ke. WSBXK | 19355 kc. FTM | 18040 kC. GAB | 16240 kc. KTO | 15310 kc. GSP

Bearn s PecTaic | a1, ASHIEET FRANCE  puaBY. ENGLAND T LA . SAVENTAY
PI‘I’TSBURG PA. Calls Argentine, mernings Cails Censda, Calls Cal.. Tokio and ships B.B.C.. BROADCASTING
-9 s.m.; relays ‘KDKA 19345 kc- PMA morn._snd early aftn. 6-11:30 w.m, ) LUNDU';J Esh?i;LAND

231530 ’;Ea. te GSJ B o ANDOENG, TAVA 1;’810 k& t PCV | 16233 ke. 24 iSzgo_km:“ " LRU

= ey alls Holland early a.m. o A maer & C.

o pe e | st i, | e ERAL | Cangd WL | e,

6:6:45 a.m. Irregular 19220 kc. WKF | 17790 kc. GSG | 15880 ke.  FTK BUENOS 3 AIRES. ARGEN-
21520 ke,  W2XE | <, LAWRSEHGEVILLE, N. ). B oAVENTRY: “C oy, ASAIBE, FRANC 7“""5“‘7’"7 ‘On fagular daily
13.94 meter A R Seytime 8.8.C.. BROADCASTING M salgon ol schedule.

ATLANTlG BROADCASTING . HOUSE. Lonnun ENGL ND | T ones_Salgon, morning
485 Madisen Ave.. N.¥.C. 19160 kc. GAP 8:43 15810 k LSL 15280 ke. DJQ
Irregul ) 12 -C. 15.66 _meters c. «B. 19.63_maters
ot 8 e v ol Ritie | TTTB0 ke X WIXAL Sonund St ™ Teuenina | | BARARCASTING Love
21420 kc. WKK Calls Australia, ecarly s.m. -.NATH.INAL Bl:'DAﬂ co. alls 12:30-2:15 a.m., 8:05-11:30 a.m.
-C- 1401 maters 18970 kc. GAQ BOUND BROOK. N. J. _Brazil and Eurens. dustime | 4 970 hc. e W2XE
LAWRENGEVILLE. N. J. | -C- 15.81 meters Retays WOL. ?mvmm Bun. | 4 YT | & ke ¥
Calls Argentine, Brazil and RUGBY. ENGLAND L 5760 ke J
il Catle 8 Atrien. mornings 17775 ke PRI | eem 8 maos o ATLANTIC BROADCASTING
'2'1_08—0——"— PSA 18830 k. PLE | /00 e met KEN, 1APAN 435 Madiesn Av., N.V.C.
< C. G s meten HUIZEN, M(:HLAJID Ly .'.',',“"f;_,:{;""“" WABC daily, 1-6 p.m.
Mo DE TANEIRG BRAZIL | GalisWelland, early 1. m. N T Y 15260 kc. GSI
21060 ke. b A | TgE30 ke, | GAU | L7760 ko, K WIXE 15660 ke IVE | po
. 1838 meten "® puday. gNGLAND ATLANTIC' BROADCASTING Phoms ava 5.5 am. Hougz? Losu"t?tfv? CENGLAND
uw“."f“é.'."ul;ﬁa LB L CSIIMN-IY.Ndaytime 485 Madison Ave.. N.¥.C. 12:15-2:15  p.m.
Celle on 18345 kc. FZS | ‘e 0 om-reo | 15620 ke.  JVF {15250 k. WIXAL
21020 ke, LSNG | ' saadti wBEdnmy 1.7 760 .':E; e, DIE | ik, |7 et
-C- 14,27 maters . - G HOUSE LUONRY.. 3 - . rregular, ln morn rY
wfairen | ke - Wik Vol s Kwo misks %
30700 ke, LSV | ok ELT | 17760 ,l;g,- L R o i Xy
-C- 89 meters e ————— e Service de I[a Radiodiffusion
S ol e .13?3136.:,‘;.'&.&.”‘3“5 oot e ebi o u. | 15370 kea AHAS3 | I gl dilnan
o iy | M IR | 17310 ke, | WXL | upsiipiiTny, | 520 ke KPC)
- . -X- 17.33 meters Byl S e | -Be 19.
e nua'é'gz ENGLAND. 1682:: :!E(:"‘:Ncm ETA "a%'dﬂ'.!‘kn%%?("’u 60 115360 kc. DJT ;.‘,.‘{,.,7,',‘,'&,}"...,’.‘_{2::’,,
Calls Ar-'mlln-. Braall, P. 0. B 552 ADDIS ABABA. LML) h":’?éuspcv'g‘rszgzﬂ's'?‘rﬁ.tl..tnr. Atse Tuer. 3-8 Tom
___ merainm el 17120 ke.  WOO | 'FeEsei “ceaman o, 711 v,
19900 kc- LSG 18250 k F -C- A. '; 52“ "'T“'rc'o wwk’u:tllthll D”ll':l l‘“l. Ill’l)ld 15210 RCI *WSXK
b S Dap e e c' TO OCEAN GATE. N.'J. -B. 19.72 maters
MONTE GRANDE. c 16.43 motors Calls_ships 15355 kc. KWU | ‘wWesTingHOUSE ELECTRIC
A BT. ASSIBE, FRANCE - & MFG. CD.
Tests_irregulerty, daytime Calli 8. Amerlaa, daytime _ | 17080 kc. GRBC | & N eiL. PITTSBURGH. PA.
19820 kc. WKN | 18200 kc. GAW | c. nuca\;“ htters Phones Pacific lsles snd Japan :-l-yl KD KA
T | el Wi | e el (15340 KE,, | DIR | 15200ke, | DJB
19650 ke.  LSNS | 18136 ke PMIC | 0270Ke.  WLK| “gnihiriifimre | “onpunttiliiuove
T ey Al C pan 538 foters LAWRENCEVILLE, N. ). :30-3:30 a.m. _12:30-2:15, 3:45-11: '3 Lo,
HURGais. Earese. "dagiims A | Phonss Helland, ‘sarly & m. | Arg., Braz, Peru, dwtime | 15330kc. sk W2XAD 15180 ke. GSO
19600 kc' LSF 18115 kc- LSY3 16210 kc- WOG -BG.ENERA.I.sELEOTRIC co_ -8. Bg‘v:ﬂ?g;
® uonte CWANDE  moNTE' CRANDE G OCEAN GATE, N. SCHENES T " L A LD
Tt (eb evtime rARCRIIN, merning i s Sincnson | S, 10390 wimh Ol Lonogl, Shetane

(All Sshedules Eastern Standard Tlme)
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BOGOTA, COL.
Calls WNC. daytime

14600 kc. JVH

-B.C- 20.55 meters.,
NAZAKI. JAPAN
Phones Eurepe 4-8 am.
frregular 12 m-1 am.
Mon. and Thurs. 4.5 p.m.

14590 ke. WMN
«Ce 20,56 meters

LAWRENCEVILLE N. )
Phones Engisnd

morning and i _afterncon

14535 kc.  HBJ

-B- 20.64 meters
RADIO NATIONS,
GENEVA. SWITZERLAND
Broadessts irregularly

14530 kc. LSN

+C- 20,65 meters
HURLINGHAM. ARGENTINA
Calls N.Y.C. afternoons

14500 kc. LSM2

«C. 20.89 maeters
HURLINGHAM, ARGENTINA
Calls Rlo and Europe daytime

14485 kc. TIR

-C- 20.71 meters

CARTAGO, COSTA RICA

Phones Cen. Amer. & U.8.A.
Daytime

14485 kc. HPF
20.71 meters

PANAMA CITY, PAN.
Phones WNC daytime

14485 ke. TGF

-C- 20.71 meters
GUATEMALA CITY. GUAT.
Phones WNC daytime

14485 ke. YNA

-G 20.71 meters
MANAGUA, NICARAGUA
Phones WNC daytime

14470 kc. WMF

-C- 20.73 meters
LAWRENCEVILLE. N. 1
Phones En@land
morning and afternoon

14460 kc. DZH

-C.X. 20.75_meter
REICHSPOSTZENSTRALAMT
ZEESEN., GERMANY
works on telephony and broad.

casts 12 n.-2
14440 kc. . GBW

-C- 20.78
RUGBY, ENGLAND
Calls U.S.A., sfterncen

13990 kc.

«C-

44 maters
RUGBVC %INGLAND

Busnos Alres, late afterncom
13635 kc. SPW

22 meters
SAW PDLAND
Sundlys 11:30 a.m.-12:30 p.m,
Irregular at other times

Broadeasts. Sunday, 7:30-9 ¢, m,

IAC

PISA, ALY
Calls italian ships, mernings
12780 kc. GBC

-C- 23.47 maters
RUGBY., ENGLAND
Cails ships

12396 ke. CT1GO

B pAREDE Po'r:rr’ucu.

Sun, 10-11:30  a.m.. Tues
Thur., Frl. 1:00-2:15 p.m.

12290 kc. GBU

-C- 24.41 meters
RUGBY, ENGLAND
Calls N.Y.C.. afternosn

12235 kc. TF)

-B.C- 24,52 meters
REYKJAVIKs» ICELAND
Phones Engiand mornlnnl

__Broadeasts_Sun, 1:40- -2 b,

12150 kc.

-C- 69 meters
RUGBV ENGLAND
Calls N.Y.C..

12130 kc. "DIJS
3 meters

-C.X- 24.7.
REIGHSPOSTZENSTHALAMT
ZEESEN., GERMANY
Works vho7nn§ and hroadcasts
-9 P.m.

12000 kc.  RNE
=B«

afternoon

9-10 p.m..
11991 kc.

C- 25.0
SAIGON,

Wed, 67 a.m,
2 meters
INDD-CHINA
Phones Paris, morning

11955 kc. ETB

-C- 5.09 meter
ADDIS ABABA7 EkTHIOPlA

See 18270
11950 kc. KKQ
Irrsgularly, ovfnlnul

-X. 25.10 me
11940 kc. FTA

Tests.
13

25.13 meter
STE ASSISE FHANCE
Phones CNR morning,
__Hurlingham, Arge., nights

11880 ke.

-B- 25.23 meters
“RADIO COLONIAL"
PARIS, FRANGCE
. 11:15 am..6:05 p.m,

11870 ke. *WSXK

.B- 25.26
wss‘rmguousz ELECTRIC
PITTSBURGH, pa.

5-9 p.m.
Fri. tili 12 m
Relays KDKA

-Xe 25.42 meters

P. 0. Box 85
SANCTI SPIRITUS,
CuBA

11790 kc.

25.45 meters
BOSTON., MASS.
Sun. 5.7 p.m,

11770 kc. DJD
25.49 meters

-B-
BROADGASTFNG HOUQE
BERLIN. GERM
12-4:30 p.m.

11750 kc. % GSD

25.53 maeters
DAVENTRY,
B.B.C., BROADCASTING
HOUSE. LONDON, ENGLAND

12:15-4 p.m.
11730 kc. ., PHI

me
HUIZEN HOLLAND
Daily ext. Tues, and Wed, 8«10
a.m.. Sat. and Sun. @8-11 a.m.

11720 kc. *CJRX

25.8
WINNIPEG CANADA
Dally. 8 8 p. m-12 m

11715 ke.

B~ 25.61 meters
“RADIO COLONIAL®"
PARIS. FRANCE
6.15.9 n.m.
I a m

" p,m,
11680 ke.  KIO
- X 25.68 meters

KAHUKU, HAWAL
Tests In the evening

11560 kc. viz3

25.95 meter:
AMALGAMATED wIRELESS
OF AUSTRAL
FISKVILLE, AUSTRALIA
Calls Canada evening and early

11413 kec. CJA4

-C- 26,28 meters
DRUMMONDVILLE,

.. CAN.
Tests with Australia irregularly

XBJQ

11200 kc.

-X. 26.79 meters
BDX 2825,
MEXICO CITY, MEX.

frregular
11050 kc. ZLT4

-C- 27.15 meters

WELLINGTON. N. ZEALAND
Phones Australla and England
early a.m. Also broadeasts ir-
regularly on Sunday, 9-10 a.m,

734 SHORT WAVE CRAFT for APRIL, 1936
15140 ke. % GSF | 13610 kc. JYK | 11860 kc. GSE 11000 kc. PLP | 9890 kc. LSN
DAVENTHY, ek e ciaa. | B E329. \moters T L ey W Ll
HBBUBSEC LDN':J%ANDGE '(l;' ?ID S CKIEIN' II‘Z:I‘INII 8.8.C.. Q’ﬂ‘f&'&srmn Relays NIROM p'ro:rAa‘lm 5:30 Hugnlilllnﬁ?:b:ukf'zainiun‘

nes California P- ®, | HOUSE. LONDON, ENGLAND | 10 a.m. irregular on Sundays
151;34'5(c9.=m :';.'VJ 13585 ke. G'B'B' 9 a.m.-12 n, 10770 KC. GBP ?0870 ksg-‘ o WON
“B. 1383 metes ¢ nunzg'\(r,.sﬁ':nla'&f.;un _];1,(8552'5‘?" meters DJP | < RUGEY. s'"r'u'(t;’&nn Lﬁ.l’:n".f"z"..i?’.'..'a“.v.ﬂm."
1080 o 'u't; 45":{ PR 13‘;’1’ '5"—::"'" '""&"&'—J BRBBEARDL?;‘J_S:::'%?!MHAO#VS & 18’;2‘5 l'::"" """:’J'V"'M .958.60 kz.f.aa m‘! EAQ
$at. 10-10:45 a.m. * — e S 0. Box 931
15110 kc. DJL | ¢ nuday: encranD 11830 kc. W2XE B A TR ™ AN D_m\bﬁn;?s séiin
B ol meters Catls Japan' & China early Br gy 38 meter T 23S Mon 93""""' alse 12 n.-Z_p.m.
BROADCASTING HOUSE, orning L B"““D“s""ﬁ - 840 kc. JYS
. OR 10675 kc.

BERL'N‘S an""" Nv ;3390 2'2‘?. m.t.,..WMA e mg:sa'i;cvg C 6-8 '; mV C -C- 6 't!:(l: meters WNB f(:Mnan&ﬂgch'ii CHtBA-
15090 '(C- RKI LAw"PEh':ﬁfvé:hEnd" J. 11820 I(C GSN L(A:a‘l‘;:“!!"e?rﬁrd'a‘-l.ﬁayl’!fnej lrr-luEl:'r 14 7 -N m.
LA e o R e 10670 ke.  JCEC | 9800 ke, L'SE
and retays RNE on Sundays | 13345 kc. YVC 8.8.C.. BROADCASTING SANgI’IAGO CHILE Mori‘%‘g' é"n.:\”rrl'ns

irreqularly .C- 22.48 meters HOUSE, Broadeasts Thurs., Sun. ARGENTINA
15070 kc. PSD MAcRnc?ﬁ | VhE:EyZ"UELA LOND%:}'EgELAND 8:30-9 p,m., Dally 7- <7:15_p,m. Tests irregularly
eters Al 2 e Ll 10 o k - .- 3CW
gj& Nov %3:3‘?? “alres and | 13075 kc. VPD 1]_'8102!‘::;!':5”“‘\8'4 -B. c6 GNAgs:l::lmﬂrp:fJVN -9c7-90 '§(0:04 metarchw
Eulope, daytime 3.0 suw\?z}?l‘l lm:tsa&“ns MEDELSNB%’((JLSI;,MBIA ':honus uE'#':M 1.8 ':m _ c:w.“vv E",“';L‘.’.h".'..
!;:5055 |'n“9:z. " HWNC Daily exc. Sun. 12:30-1:30 &.m. | 4130 am et Jo.m.. 630 0:30 ity 12w “5'"" -. 9‘7760 kc;VLJ-VLZZ
c-ll-"tl::ntsa?HAm’:h?aR daytime ];;2840 z!)‘.:fs. m“mwoo 11810 kC- *2R0 ];;0550 2':.2' mm.WOK AMALG#ISAJSETD 'AN:IIRELESS
14980 kc. KAY L G ‘B- 254 maten LAWRENCEVILLE. N. 1. | SYDNEY. ausTRALIA
AR, 12825 ke, CNR|, . _vma-m;gjg.'?'.'gsm oo | T0RSOoe  | srmp i o
14950 kc- HJ D'“ECT%OH G'ENERAL a.m.-12:| i .C. 26.51 maters «C- 30. ;7 moters
<Ce 20.07 meters gﬂffm’" R'nnl:’at.“;::rm:: 11800 kC- COSWR 80:35”5:“7: U‘SJEA.L:“A L:IxnnlENEanlynlnlaLEgn':lnuj

10430 kc. YBG
-C- 28.76 imeters

MEDAN. SUMATRA
5:30-6:30 8. m.. 7:30-8:30 p. m.

10420 ke. XGW

-C- 28.79 meters
SHANGHAi CHINA
Calls Manlia and England, 6-9
4. M. and C:lllornllhu evening

10410 kc. PDK

-C- 28.80 meters
KOOTWIIK, HOLLAND
Calis Javs 7:30-9:40 &, m.

10410 ke.  KES

-Xe 28.80 maters
BOLINAS, CALIF.

Tests evenings -
10350 kc. LSX
meters

-Ce. 28.98
MONTE GRANDE,
ARGENTINA
Tests irrcqularly & p.m.-12 mid-
night.

10330 kc. *ORK

-B-C. 29,04 meter
RUYSSELEDE BELGIUM
Broadeasts 2 130-4 p.m.

10300 kc. LSL2

«C. 29.13 meters
HURLlNGHAM ARGENTINA

Calls Enrnn-
10290 kc. DIQ

-X. 29.16 meters
KONIGSWUSTERHAUSEN,
GERMANY
Broadcasts irregularly

1ozso‘|(cf PMN

B-C- 29.74 meters
BANDDENG, JAVA
Calls Australia 5 a.m.

Broadeasts Sun. 5:30-10 a.m.

10250 kc. LSK3

-G- 29.27
HURLINGHAM ARGENTINA
Calls Europe and U, 8., after-

neon and evening
10220 ke. PSH

-C- 29.35 meters
R10 DE JANEIRO. BRAZIL
10140 kc. oPM

-C- 29.59 maters
Ll-:OP(JLDWLLIE_0 BELGIAN

Phones around 3 a.m.

9710 kc. GCA
ENGLAND

Calls _Arge. & Brazil, evenings

9675 kc. DzZA

1.01 eters
ZEESEN. GE ANY
Works with Afrlea and broad.
tasts 5-7

9635 ke, *2R0

-B- 31,13 _meters
E LA, R. ROME ITALY

w., 6.7 30

p.m
Tuu. Thurl "Sat, 6 7 45 .m.
Daity 1:30.5

9625 kc. *CTIAA

-B- 31,17 meters
I.l!BON PORTUGAL
Tues., Thurs,, Sat, 4:30.7 p.m.

9620 kc. YDB

-B- 30.19 meters
SOERABAJA, java
_ 5:30-11 am, o
9595 kc. * HBL
-B- 31.27 met
LEAGUE DF NATIONS
GENEVA, SWITZERLAND

Ssturdays, 5:30-8:15 p, m.
1:45 a.m.

Mon, at

9590 kc.

s
. 1-3, 5.9, 930II30;m

-B- 31.28 maters
NEWTDWN SQUARE, PA,
Relays WCAU
12 N-7:50 p.m.

31.32 meters
“EL MUNDO™
BUENOS AIRES. ARGENTINA
31.32 meters
DAVENTRY,
B.B.C.. BROADCASTING

Testing
HOUSE. LONDON, ENGLAND

9590 ke. W3XAU
95'80 kc.

9580 kc. ¥ GSC
_4:15-345, 6.8, {0-11_wom.

10055 kc. ZFB

-C- 29.84 meters
HAMILTON, BERMUDA
Phones N. ¥. C. daytime

10042 kc. DZB

-C. 20.87 meters
ZEESEN. GERMANY

Works with Central America and
broadeasts 2-4 p.m.

9950 kc. GCU
© audBy. EWetaND
Calls N.Y.C. evening

9580 ke. %wVK3LR

31.32 meters
Research Saction,
Postmaster Gen'ls. Dept..

L) Lmlo Colllm 8t.,
MELBOURNE, AUSTRALIA
3:7:30 a.m, exceot Sun.
_also Fri, i0:30 p.m..2 a.m.

9570 I(c. * WIXK

1.35 meters
\VEBTINGHOUSE ELECTRIC
MFG. CO.

&
SPRINGPELD., MASS.
Relays WBZ, 7 a.m.-| am.
Sun, 8 a.m.-i a.m.

(All Schedules Eastern Standard Time)
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-B. 31.58 meters

RIO DE JANEIRO. BRAZIL
Irregulerly 4:45-5:45 o.m.

9450 kc. TG1X

a,3|.7.’v meters
MINISERE de FOMENTO
GUATEMALA CITY,

lrrfl_HllAaI E6'-‘IAI L:.m.
9428 ksc. *COC H
-B- 1.8

28 §T.. VEDADD
HAVANA. CUBA
Dally 8 a.m.-7 p.m,
sun Il a.m.-12 n.,

8:30.9330 pm.
9415 kc. PLV
- 887

mste
BANDOENG. JAVA
Phones Holtand around 9:45 a.m.
Broadeasts Tues. and Thurs.,
Sat, 10-10 30 a.m. Irrenullrly

9330 kc. CJA2

32.1
DRUMMONDVILLE. CANADA
_ Phones Engiand Irregulariy

9280 kc. GCB

0o 32.33 meters
RUGBY, ENGLAND
Egypt. evenings

Calls_Can. & Ev &
WNA

9170 ke.
N. 1.
Phenes Ensland, svoning

«Ce $2.72
LAWRENCEVILLE
9125 ke. *HAT4
«Be 32.88 meters
"RADIOLABOR ”

GYALI-uT,
BUDAPEST HUNGARY

mmdny 6 70
9065 kc. H.IU
-B- 33.09 meters

NATL. RAILWAYS.
BUENAVENTURA COLOMBIA
Hnrd hehnen 8 and 11:30 p.m.
9060 kc. TFK

-C- 83.1
HEVK]’AVIK ICELAND
Phones London alternoons.
Broadeasts [rregularly.

9020 kc. GCS

$3.26

RUCSY ENGLAND
Qp_l,l; N.Y.C., eveninss
9010 kc. KEJ
€ polinAs O caL.

Refays NBC & CBS
Programs |n evening | rrawlnrly

8795 kc. HKV

-B- 34.09 meters
BOGOTA. GOLOMBIA
l.rr“,ular 6:30 0.m.-12 m,

8775 kc. ~ PNI

-C= 34.19 meters
MAKASSER, CELE-E..
Phones Java around 4 a. W.

8220 kc. “ZP10
B 36.4 meters
ASUNCION. PARAGUAY
8214 kc. HCJB
.B- _ 36.5 moter
auiTe, ECUADOR

711 p.m.. except Monday
Sunt, Il a.m.-12 pn.; 4-10 p.m.

8185 ke. PSK

36.65 m
mo DE JANEIRO BRAZIL

Irregularly
CNR

7975 'kc. HC2TC

-8- 7.62_meters
QUITO ECUADOR
Thurs., Sun. at 8 p.m.

7901 kc. LSL

»C- 37.
HURLINGHAM ARGENTINA
Calls Brazli. night

7880 kc. JYR
-B- 35,07 meters
KEMIKAWA-CHO, CHIBA-
LR
7854 kc. HCZJSB
) GUAVA3QU||. sz.cgaoon
7799 kc. *HBP

L[AOUE OF NATIONB.
BENEVA SWITZERLAND
5:30-6:15 p. m., Saturday

7715 kc. KEE

-C- B.89 meter:
BOLINAS cAl.
Refays NBC & C8
Programs In evening Irruullrlv

Mon. and_Fri. 5:36-9 36 P.m.
Tues. andz‘l’at'liur 8:36- ID 36 a.m..

:36 p.
ch.336435 5359369!'!
Sat. . 2:36-4:36 1

6976 ke. HCETC

B 43 melers
TEATRO BOLIVAR
QUITO. ECUADOR
Thurs. till 9:30 p.m.

GDS
43.45

RUGHY. ENGLAND

Calls N.Y.C. svening

6860 kc. KEL

eXa 43,70 meters

6420 kc. HI1S

-B- 46.73_meters

PUERTO PLA'I'A DDM REP.
irreqular in evening

6410 kc. TIPG

12 n.-2 pan., 6-10 p.m.
6380 kc. HI3U
-B- 47.02 meters

SANTIAGO de los CABAL.
LEROS, DOM. REP,

irrequiar in evening

B G wite rrsnuiarly " 6375 kc. _YV4RC
10 2. m.-12 n.; 6-9 p. m. -B 7.06 m
6814 kc. HIH cAnACAs YSENELUELA
i et Eeone | 6316 ke, | HIZ
'gu': ) (o HE gn':" "B ciuoab TRUNLLO
: ".°.""'I‘.'.‘.’.‘.‘¢"s.'§":.f’u‘h'.‘.’
60755 kc. WOA ?.4_'0’5.40 : Sal., 9:4
- 'Lph\gr.fﬂ,é'“mff N 1. 11:40 .m !n H Si.n:.l_l.do -.
6750 kc. *JVT 6230 ke. OAXAG
-B,C- 44.44 me(ers -8- Aw"tld.tm
NAZAKI, IAP P11
KOKUSAI..'TBEN'I"'C,)?( KAlBHA- Dally 7-10:30 nm
Bmdnlh IZ m -I RMes 6185 kd 6 l0 2000 HllA
Fran Lgam Ca
-6‘110 ke. *TIEP b onnégﬁfa'nnnguao
s'iﬁ"ﬂos:“éos?fpl'ﬁga "4‘? .m ""‘0 5. m.
APARTADO' 257. Dally 7-10 40950 9. w.
672 ko YVaQ -6180 kc. XEXA

-C- 44.95 meters
MARACAY., VENEZIVELA
Broadeasts Sat. 8-9 p.m.

B 48,54 meter:!
DEPT. OF EDUCATION
MEXSK:O CITY. MEX.

pom.-12 M.
6175 ke. HJ2ABA
B« 48.56 meters

TUNIA, GOLOMBIA
_1-2: 730-9:30 p.m.
6170 kc. HJ3ABF

-B- 48.62 m
BOGUTA' . cDLOMBIA

7630 ke, ZHJ | 6660 kc. % HC2RL
-E. 9.32 meter Y
PEgAHG, :uLAVA 0. BOX T30, °&°5’Avnuu
also 8at. 11 p.m.-1 A.M. (Sun.) gunsfy?"sn.fs 41 15 : .
7620 kc. ETD Tues.. 9:15-10:15 9. M.
“Goois ABAen EIHIOPIA _60950 '5?.'. meters 1AC
TSSO ke, TTBWS | __ouh i S
'B"::'cos Bt ?}\eé?nco" _696_18 k,f'uﬁ!:!‘ADo
ARENAS cols:uun"lrzﬁ '"“,‘,‘I;}:“,{‘”Ef‘"‘"“
7510 kc. *JVP 6611 kc. RV72
-B.C- 9.95 meters -B- 45.38 moters
NAZAKI, JAPAN MOSCOW, U. 8. 8. R.
Tues. and Fri. 2-3 p.m. 18 p. .
7400 kc. HJ3ABD | 6600 ke. YV5AM
“B. 4054 maters .B- 45,45

0. Box 508
!IOGOTA GOLOMBIA
Dally 12-2 p. .5 7-11 p. W,
Sunday. 5.9 9. m.

45 meters
ECOS do LLANO'
SAN JUAN de LOS MORROS,
VENEZVELA

Tutlnu in evening

6160 kc. % YV3RC

-B- 48.7 masters
CARACAS. VENEIUELA
Hoa.m.-2 P.m.. 4-10:30 p.m.

6155 kc. COKG
pox 137 AT AG0. CUBA
9-10 a.m,, 11:30 a.m.-1:30 a.m.,

3-4:30 p.m., 2ID;|"|‘ vom.. 12 m.-
6315“(:. , CSL

48.78 meters
LISBON. PORTUGAL
7-8:30 a.m.. 2-7 p.m.
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9565 kc. VUB 8760 kc. GCQ | 7380 kc. XECR | 6550 kc. TIRCC 6150 kc. +wCJRO
B godaav™ i Bia “© aucsy. ENCLAND B oREIGN"SFFICE WA DIOEM ISR T EATOLI Win %Y i

" ""n"u“"smc Wed., 8;-;6 :‘ Atrien. -m;enK MEX[CO EUTY. MEX. D’:th‘igfgng&%gr:s&m“ "'s"c; :';.:,n cl:"'“"‘
trder. 20 C. = Sun, 12:45-2:30, 6.7, 8-9 p.m. =
_955.60 k;?_;. moters *DJA | e nona‘kzognamgnmu .732.81 k.?l'u H.!'IABD 5528 Kc. T HIL .Gn].so 'ff;s !;USABC
anoAncAsnuu "HOUSE. o o 3'3! :.Bl - CARTAGENA. COLO. 45.95 meter CALI. COLOMBIA
4:55-10:45 .Bm tos 11:30 a.m. Tno: wdd'l'l?ur: éio'“"' B 7106":‘:“" “'""'I:iKE GIUDAsDtTI;“JoIL’L:. D.R. z?'"’.." ‘i'i'ly'%:':was S“IZ.I\";
— ues e Fri. 6-10 a.m - Sun. 7-10 V.
§sioke,  &DIN grp oblan B s g | 6520 Koo S YVERV | 6140 ke, R WEXK
anvocasTm'n'"Hnusz _(,7,30 c'. = GOl | (200 5t 5o m e, | “Byaren®2! TENEzueLa
$45- 1130 aetie 45521045 p.m. gﬂﬁ‘ﬂdlf"?'}“-“ 708&01;( ”“v;g'i‘“R 12 n.-1 p.m., 6-10 p.m. w:sﬂu{;uous: 'E,L“"“c
i ke A WANAF | s Sa |20 N | ke, WtaBD |
°.Es..=z.¢kc$ts°v“'° g | mudgy Aliano reie B oo | % whEle | | 6130 ke,  TEXA
Relays WGY m. SOUI 87 ST Mon. 3:45-4:45 D.m " | .B-
NI |meke,  cowa| fmiltiin \Gezke, | HUD| Gl b
9525 k LKJI X CAMAGUEY GUBA o437 445 Do CIuOAD, mg“g"““ GLE Hoar?!“;: e ehing.
C. 5:30-6:30. 8.9 p.m. dally K Enanl SuN ' sP;"!nLu:-c-u 40
-8- ’ELso‘?s Deters _except Sat. and Sun.____ 7074 kc. HJ1ABK I 6130 kc. cochD
5.8 nm.. 11 a.m.-6 p.m. 8590 kc. YNVA | -5 CALLE BOLIVIA, 6450 l(c. HJ4ABC B e e
9518 kc. WVK3ME | “lanacin. NicARAcUA m'r’a:gﬁ"ag?ffns UCooMeia | B, AGslmetens o CALLE Sahar oA
AMALOAWATED WiRELESS 3:10:30_b:R 25 _pr iBAQUE. COLOMBIA’ ml't‘:"n-ﬁ'.ws?.nnlﬂ: TR
Lig, " | 8560 k¢, W00 | 7030 kc. — HRP1|__ 730-iem
Q. p, 0. Box 1272L, - _ 3505 meters N S oo 6447 k HJ1ABB 6130 kc. ZGE
MELBOURNE. AUSTRALIA OCEAN GA 1. SAN pgono SULA. C. 8- 48.92 msters
Dally exe. Sun. 4-7 a.m. Calls ships irrulullr HONDURAS BBARRAHQU":?.LA oL 8 A KUALA LUMPUR.
955 o k!‘l:;nﬁ (*GSB ga‘.oo 'gf;n me t!'fl'C2AT R—m—r't:;' dutary "':.u't'r"f"r'“m 1130 n'm i oo 7.'5 10 » -' F‘E"?'e'j E.'::Y'-":Igf'.
- b AR e | 6996 Kes | PZH | G425 ke,  WSXBS | 6120 ke. % W2XE
HOUSE, LONDON. ENGLAND 811 pm. p. 0. BOX I8 X 46.7 meters 49.02 meter
12:15-4, 4:15-5:43, 6-8 p.m. PARAMIRABD, DUTCH NATL. BROAD. CO. ATLANTIC "GROADCASTING
2 — | 8380 kc. ~1AC GUIANA CHICAGOD. ILL. c
9501 kc. PRFS5 | -c- Pm meters Sun. 9:36-11:36 a.m Relays WMAQ, Irregutar 485 MADISON AVE.. N_ Y. C.

Relays WABC. 8- ll B.Mm.

6120 kc. XEFT

8. 49.02 meters
VERA CRUZ, MEX.
i am.-4 p.m., 7 30 v .-12 m,
Sat, also 6:30-7:30 p.m.
Sun. 11 a.m.-4 pm 9 p.M.-12

Relays XETF

6115 kc. HJ1ABE

-8- 49.05 meters
CA HTAIENA GOL.
P. 0.

Mon. 10 pm I2m
Daily 7:30-9 @.m.

6110 kc. *CHNX

-B. 49.1 metm
P.0. £1X 998
HALIFAX, N.8.. CANADA
Daily Q‘I'Ig 12130 p.Mu,

P.m.
6110 kc.  *GSL

-B- 49.10 mohrl
DAVENTR
B.B.C.. BRUADCASTING
HOUSE, LONDON, ENGLAND
2130-4, 10-11 p.m.

6110 kc. vuc

* CALCUTTA TNDIA
Dally except Sat.. 3- 5.30 e ™.,

Sat.. :I3I.45 nmn -3 p .
6105 kc. HJ4ABB
-B- 49.14 meters

MANIZALES, COL.. 6. A.

P. 0. Box 75
Men. to Fri.

12:15-1 p. M.
Tues. : Fri. 7:30-10 p. m.3
um. .

n. 2130-5 p. m.
6100 kc. % W3XAL
-B. 49,18 moters
NATIONAL BROADCASTING
BOUND sno‘ox. N. J.

Refays WIZ
Monday. w.dnudly Saturday.
§-6 p.m., Sun. 12 m-1 a.m.

6100 kc. *WIXF

-B. 40.18 md.ﬂ
NATL. BROA
Hol-y. \'IENR. cMnlo

6097 kc. ZT)

5 49,2 meters

AFRICAN BROADCASTING

:oumuzsau’nc SOUTH

Sun.- Frl II.45 p.m,
12:30 - m (next day)
lhmD _san -7 a.m.

Sun, l-lo:ls' -.'m.lziag-a p.m.

6090 kc. *CRCX

-B- 49.26 met
TORONTO, CANADA
Daily 5:30-11:30 B.m.

Sun. 11:45 a.m.- l1.45 p.m.

6090 kc. VE9BJ

-B- 49,28 meters
SAINT JOHN. N. B., CAN.
7-8:30 ». M.

(A1l Schedules Eastern Standard Time)
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SHORT WAVE CRAFT for APRIL, 1936
6085 kc. 2RO | 6050 kc. GSA :
-B- 49.3 meters | -8. 49.59 -ut .6.‘!10 k,f'“ mrmcoco 5885 kc. HCK | 5025 kc. ZFA .
| DAVENTRY P.0. BOX 98 oL 50,98 moters -C- 50.7
ROME, iTALY |  B.B.C.. BROADCASTING HAVANG e A QuiTO, ECUADOR. 8. A. HAMILTON."BERMUDA
6083 kc VQ7|.0 | nouse, Lo;u.n%nn.l ENGLAND | Daily 9:30 a.n.- ) p.m.. 4-7 p.m., t p.m. Calls U.S.A., mights !
. -8 pom. Sun. 8-10 p.m. Py
Ramast R armion | 6045 Ke.  HIZABI | _su sin (Conils m | S880ke, | YVERB | S000ke, =~ TFL
Mon.-Frl. i;s 6:05 am.. 11:30 | -B- 48,63 meters 6005 kc. HJ1ARJ | ® LR o A  REv KAV e LAND
a.m.-2:30 p.m. Also 8:30-9:30 BOGOTA. COLO. -B- 49.96 met BARQUISIMETO. Calls "London at night.
7.;!.500: ;u?:zang "Tnuré.“ Salti Irregutar_in evening SANTA 'MAl'i"T.A.."com. VENEZUELA _ Also breadeasts irreqularly
T M emezom, ' 1 6042 kc. HJ1ABG §-11 p.m._except Wed. §-19 oom. 4975 ke. GBC
+B. meter
6080 ke. CP5 BAZRRAINEUII.IaAloCOLD 63005 kf;s mm"r(ESDN 5875 kc' HRN | ¢ o0 ENGLUAND
-B- . n+l p.m ) -B- A
b LaPazl BoTVia s T om " WCANARIAN MARCON! co.. TEGUCIGA%PA lmmnurms e TR L
6080 7-10:30 p. m. 6040 kc. wiaxB Saturdays at (1:30_p.m. 3930 p 4820 kc. GDW
-B- 49.67 m -C- 82.24 met
080 ke, HPSF | -2, tsgimates 6000 ke. TGWA 5860 kc. Hi1) RUGEY, ENGLAND
-B. 49.34 meters Rolays W(0D 13 .3 oor.. Sl -B- 50.19 meters Calls N.Y.C., (ate at night
AT _5:30 p.m.-12 m. .GUATEMALA CiTY, guar, | SAN PEgoﬂg II;EMAGOHIS 4752 ke. =
n-1 . :30-7:.
1045 a3 om., 7145410 5'040 ke. PRAS | 5. "I:f'.f. .‘(,’g";,},,’; Thge 8-8:40 p.m. o z-l o WwWoo
-B. 49.67 meters
6080 kc, WSXAA RADIO CLUB OF 6000 Kk “RV59 5853 kc. WOB %‘Z:‘r.‘i‘...f.‘.’rf..u:.,u’,
A 49.34 meters PERNAMBUCO: BRAZIL B c. \/ ClawrENEEVTe
CHICAGO FEDERATION OF | 1.3 pm., 4-7:30 p.m. dally _ |~ woscow. o e, s. A Calls Bermucta. slonts - 48600 kec.  HC2ET
CHICAGO. ILL. 6040 kc *WIXAL Dmly 12:30-6 p.m. -8 55 12 meters
Relays WCFL ) tado 249
Sunday l|:1;y-l. m.+9 p. m. and | -8 49.67 moters 5990 kc- *XEBT 5850 kc'*YVSRMO %,UAYAQU’L ECUADOR
Tues., Thurs.. 8at.. 4 p. m.~12 m. . B?:Jr?"i IMSA:?S .B- 50.08 m éli-“-! RSE,GZI‘STRO e Sat.. 9:45-11 p.m.
m, -
6079 kc. DIM Sun 5.7 pm. O MEXICO g:}"’u_l"‘“ LICIAS APRAERS‘I';:J‘O de cor. | 4470 ke. YDB
“BikoaotasTinG wovse. | 6040 ke, YDA .. __ Semctam | MARACAIBO. VENEZueLa | "B 7.1t metes
. It ame-t pm., 5:30:10 p.m. ROM.
B PR eepwe | 5985 ke HUZABC e | e SRS
st 3-5 D.m. v am.. 5:45.6:45
TANDIONGPRIOK, JAVA *B- 50:13 meters 825
6072 kc. OER2 | 5:45-6:45 p.m.. 1035 p.m.- (330 cucgl;AsocoLoMBlA -sa- ksﬁ.'s mﬂ;l:lGPH S S
-B- 49.41 meters san Josk. cosTa mica | 4320 ke. GDB
itk S8 | 5030 ke, & HPSB | 5980 ke.  XEVI 6:15.17 bim: A
e -B. 49.75 mot -B- 50.17 .
6070 ke. HJ4ABC paNi %?:,'(v.;":.\n won MEX IO CF'I:TY ';a;:xn 58800 kc. % YV2RC Testi. 8-10 o m.
e .. m.. «Be
8- j942 metes 2 M- I9.m.. 7-16:30 p.m. | Tuss. 7-8. Thurs, 7.9, 8at. 8-9 | BROADCARTING canacas | 4273 ke, RV15
9:30-11:30 a.m.. 7-8 or 9 p.m p.m.. Sun. 12 m-{ p.m. CARACAS. VENEZ 4 L -B. 70.20 meters
.m.. . | 6030 kc_ VEICA — Sun. 8:30 a.m,-10:30 p, KHABARGVBK. BIBERIA,
-B. mete: 5980 kc. HIX | oatty i’ am® 150 om.. e U.8 8 R
c. v 3 8.
A AT ] CALGARY ALBEMA CAN. -B- 7 ma D-lly. 3-9 a.m.
VANCOUVER: B. € CANADA | THUMm- 2 L2 am (Frl); CLUDAD TRUIILLO, 5790 k IV 2712 k T
lun 1:45- ’T. lll‘ ;05%0 B M, lrruullrly on ntlur da',yo trom | Sun. 7:40-10: Tues. and Fri. e U C Ce woo
130 5 merso s . “oatiy 2ot 5140 and L0000 o, M- O NATA R A T SSERNERTE N )
6-7:30 p. m. 6020 kc. CQN .'“'1214'3“." and Sat. “I'I‘";O Broadeasts 2.7:45 am. Calls shiss Irregularly
-B- 49.83 mot am p.m. and 4:40-3:40 e
6065 ke. HJABL | - w355 chiha 5780 ke, OAX4D |4098 ke.  WND
-8- on. and Fri. 3.5 a.m. .8- 51.9 met -C- .21 moters
MANIZALES. COL. 2 5970 kc HJN % B HIALEAH, FLORIDA
Daity i1 am-i2 . 330-730 | 6020 kc. *DJC | & 50‘;., —— Fria Box 853 Cails Bahama lales
p.m. _8at. 5:30-16:30 “p.m .B. 49.83 metera BOGOTA. CoL. Mon.. Wed. & 8at. 9-11:30 o.m. | ango k_ CT2AJ
6060 kc. *WSXAL BROADCASTING HOUSE, -1 pum. il C.
BERLIN 5720 kc YV10RSC | -&- meters
B osLe ot 12 n.-4:30 p.m.. 4:55-10:45 p.m. | 5968 I(c. HV) | . s maters poNTA ngmw,
CINCINNATINOH D 6020 ke. HJ3ABH | - 50.27 maters LA VOZ e TACH(RA,' SAO0 MIGUEL. AZORES
630 am -8 pmsti pm-lom. | .B. A VATICAR 61T {ROME) SAN CRISTOBAL, Wed. and 8at. 5-7 p. m.
R.r"' WL BOGOTA COLO. 2.2:45 p. m.. daily. Sun.. 5-5:30 VENEZUELA 3543 '(C CRTAA
APARTADO 565 am 6-11:30 p.m. .
6060 ke. W3XAU R 5950 kc. HJ4ABE 5713 k A LY YY)
B EWTOWN SQUAR 6020 kc. XEUW 3 50.42 meters e = TGS LOYRENCO MARQUES. MO-
Relays WCAU, Pnu.d.l.m- -B- 49.82 meters MEDELLIN, coLo. TCAUTEMATA c"" 13:5'.380'0“ E. AFRICA
8 pm.-if AV. INDEPENDENCIA. 95, | Daily (1 a.m.. |z R 8-1030 | Tues. Thurso ang sen. SoAT:. '..'.'5 Il'on. Thurs.,
A . P.m.
L 6060 kc. oOXY 8 o.m.-12:30 am. =
Bawic R T Feruan | SO1BKE  zHY | S40 ke, TGIX | SS00ke.  TISHH, 3490 ke, | YDH3
MLE e b.m -B- 49.9 m CCUATEMALA "ET cuat. | BAN RAMON, "GoBTA RiCA BANDGENS, "IA
e Al ub RADIO SERVICE CO.. g e * | lrreqularty 3:3b-4. Daily except Oy :30-5:30
6050 kc H|98 26 ORCHARD RO 4-6. 9-1! p.m. L y 8- Il 30 p.m. 30-3:30 a.m.
. smnAPonE MALAVA ( ey ITE Y e
-B. 49.59_meters . Wed. and Thurs 5:40.8:10 | 9910 ke, HH2S | 5077 kc. WCN 3040 k. YDA
i A R o RO e o o
. ) un. Vel o Sun e
srogut VN R 7 ather uy 5:10 PORT-ay ;omalcz HAITI 'l;:o‘::ngnglnvr:du-lsru':lvlly TANDJDNJ.H'-"M-O'I: JAVA
(Al Schedules Eastern Standard Time)
POIiCQ Radio Alarm Stat'
CGZ Vaunconver, B.C. 2342 ke. | KGPB Minneapolis, Mi 2430 ke, | 9
CIW 8t. Johns, N.IB. 2390 ke. | KGPC St. llimufr;”l\.lu e 1706 k:'. ag§£ g'el;“l\l;::m[;mll:ua 2420 ke.
ciz Verdeen. Que. 2390 ke. | KGPD San Francisco, Cal, 2466 ke, | KGIH filamath Falls Gro. 2466 ke.
KGHA Portable-Mubile KGPE Kansna City. Mo. 2422 ke, KGZB Wichitu Falls, Tex. 2"'.!2 ke.
ng:g In State of Wash, 2490 ke. ng:g ‘;a'lllm l-eC‘T ‘Mex. 2414 ke, | KGZJ Phoenis. Ariz. gigg 11::
. allejo, Cal 2422 ke, | M ) L5 :
KGHG Las Vegas. Nev. 2474 ko. | KGPH Okluhotna City, Okla. 2150 ke | KezM 'Tf.(}u‘::'; 1“";,,, 2414 ke,
KGHK Palo Allo. Cal. 1674 ke. | KGPE Ommha, Neb. 2466 ke, | KGZO Santa Barbara, Cal. 2414 ke,
KGHM Reno, Nev. 2474 ke. | KGPJ RBeaumont, Tex. 1712 ke. | KGZP Coffeyville, Kans. 2414 ke,
KGHN Hutchineon, Kans. 2450 ke. | KGPK Sioux City, lowa 2466 ke, | KGZQ Waco, Tex, e
KGHO Des Moines, fowa 1682 ke. | KGPL Los Angeles, Cal. 1712 ke, | KGZR Salem, Ore, 1712 ke.
KGHP Lawton, OKla. 2466 ke, | KGPM San Jose, C'al. 2466 ke. | KGZT Santa € ruz, Cal, i it
KGHQ Chinook Pass. W. 2490 ke, | KGPN Davenport, lowa 2466 ke, | KGZU Lineoln, Neb. B
KGHR  (Mabile) in Wash. 2490 ke, | KGPO Tulss, OKla. 2130 ke,  KGZV Aberdesu, Wash, R
KGHS Spokane, Wash 2414 ke. | KGPP Portland, Ore, 2442 ke, | KGZIW Lubbock, Terx. L tn.
KGHT Hrownaville, Tex. 2382 ke. | KGPQ Honolulu, T.H. 1712 ke, | KGZX Albuquerque, N.Mex. 24548 py
KGHU Austin, Tex. 2442 ke. | KGPR Minneapolis, Minn. 2430 ke, | KGZY San Bernardino, Cal. %;:2 tc'
GMV Corpua Christi, Tex. 2382 ke. | KGPS Bakerafield, C'al. 2414 ke, | KIUK Jefferson City, Mo. 74 k‘-'
KGHW Centralia, Wash, 2414 ke. | KGPW Salt Lake City, Utah 2406 ke, | KNFA Clovia, N Mas ;214 e.
KGHX Santa Ana, Cal. 2490 ke, | KGPX Denver, Colo” 2442 ke. | KNFB idaho Falla, Idaho 5 2
KGHY Whittier, Cal. 1712 ke. | KGPZ Wichita, Kana. 2450 ke. | KNFC SS Gov. Ntovens, (Wash)  oa08 K&
KGHZ Little Rock, Ark 2406 ke. | KGZA Freano, Cal. 2414 ke. | KNFD 88 Gov. J Rogers, (Wash. ) 2490 kc'
KGJIX Pasadena. Cal. 1712 ke. | KGZB Houston, Tex. 1712 ke. | KNFE Duluth. Mine: 4 kt‘.
KGLX Albuq serque, N.M. 2414 ge. | KGZC Topeku, Kans. 2422 ke.  KNFF Leavenworth, Kans gﬁg% kc,
KGOZ Cedar R“?lds. lowa 2466 ke. | KGZD San Diego, Cal. 24490 ke. | KNFG Olympia, Wash . 2160 k"-
KGPA Seattle. 2114 ke. | KGZE San Antonie, Tex. 2482 ke. | KNFH Garden City, Kans, 5474 ko

“WHEN TO LISTEN IN"

Appears on page 742
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HONORARY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugo Gernsback

Executive Secretary

PR T .

SHORT W.

FRray ar e s Py et

AVE SCOUT N

e

PR U AP U N W e )

EWS

Py
el -

i
L S

Report from Chester, Vt.
® IN a verification from Reichspostzen-
tralamt, Berlin, confirming reception
of DJI, DJJ, and DJM, they advise me of
the following new stations:

e b s

Here's Your Button

The illustration here-
with shows the beautiful
design of the “Official”

Eastern Standard Time Short Wave League but-

DJR 15,340 ke. 1:30 to 3:30 A.M., Daily ton, which is available to

DJP 11,855 ke. 2:00 to 4:00 AM, Daily  $veryore i LTl

DIL 15110 ke, 4:00 to 6:00 AM. Daily ~ Jembef of the Short

DJO 11,795 ke. 5:00 to 7:00 A.M., Daily The requirements for

DZH 14,460 ke, 12:00 to 2:00 P.M.,, Daily joining the League are

DZB 10,042 ke. 2:00 to 4:00 P.M,, Daily explained in a booklet, copies of which will
(formerly DJJ) be mailed upon request. The button meas-

DIM 6,079 ke. 3:00 to 5:00 P.M., Daily ares % inch in diameter and is inlaid in

DZA 9,675 ke. 5:00 to 7:00 P.M., Daily enamel—3 colors—red, white, and blue.
(formerly DJID) i

DJS 12,130 ke. 7:00 to 9:00 P.M,, Daily Please note that yYou can order your but-

DJT 15,360 ke, 11P.M. to 1:00 A M., Daily ton AT ONCE—SHORT WAVE LEAGUE

supplies it at cost, the price, including the
mailing, beinz 35 cents. A solid gold bat-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE. 99-101 Hudson St., New York.

Of these the following have been heard:
DZH, DJS, DJP, DJO, DZA, DZB, DJM.
The three others, on 19 meters, will be
hard to hear, due to the time of the day
they are on the air. -
New stations heard: i

HI-1-S, Puerto Plata. HI-3-U,
Santiago de los Caballeros. HI-
9-B, “Ciudad Trujillo,” on 6,120,
6,380, and 6,050 respectively.

LRU, on 15,290 ke. of Radio “F1
Mundo,” Buenos Aires at 11 P.M.,
one night. Distorted signal, due to
frequency and time of day.

ZSR, 9,180 ke., Cape Town, Scuth
Africa. working Rugby, for the
speech of British Prime Minister,
on death of King George V. Sig-
nal was good, and very intelligible,
with slight qrm on low frequency
side from 'NA, Lawrenceville.
Time 4:30 to 5 P.M.

OER-2, 6,072 F¥c, Vienna, was
heard with a good signal one af-
ternoon from 4:45 to 5 P.M., sign-
ing off as follows in German,
French and English “Vienna call-

PR e

$llurt°ll]qW_i£PﬂgUB

U o Directors GITlutmg Reld in
MNew York Cu,.‘ﬂm‘}.imll. in the United
SLates of Clumerica. the Short Wave Teague

ing, short wave OER-2, 49.4 met- flao efecled

ers, ll)aetween 31{md ll(tfl".lw.,.c%n5

tral European Time” at is 9- 3 h f 9‘1 - ll

EST.). _ ohn & Muller

\'eriﬁcationshreceflvei;i: d .

§.8. Monarce o ermuda, .S. .
oclumbus, S.5. Deutschland. a mamber °fw‘“ &0‘9“‘

C , 5.5
XEVI, XEXA, HC2JSB, JYN.

ALAN E. SMITH, M.D. dn Witnes w?uuof. this cuﬂl’tcall Hae

bean oﬂ'icmmj_ sgned and pl.-wenht\ to the
Listening Post Report from above

Tulsa, Okla. Bt ifondeeld efocar

® MOST of the “foreign locals” — ooy

received here during the month,

I want to mention several Euro-

pean stations that are not classed
as “locals,” as follows:

HAT-4—Budapest, Hungary, 9.12
me., Sun. 6-7 P.M. This station
cannot be heard sometimes on
account of heavy code QRM,

RIO—Bakou, U.S.S.R. A phone

FREE to all members of the
LEAGUE. The full size is 74" x 9%".
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heard irregular on 10.17 mc. any time
from 10:00 P.M. to 3:00 A M, E.S.T.

EHY—Madrid, Spain, Heard irregular
around 3:00 a.m., E.S.T., phone.

DJI (now DZA)—Zeesen, Germany, a new
German station, heard on 9.67 mc. ir-
regular, testing about 5:00 P.M.-7:00
P.M,, ES.T.

DIQ—10.29 m¢.. Koenigswusterhausen, Ger-
many, used for relay, heard irregular,
afternoons,

DJJ (now DZB)—Zeesen, Germany, irreg-
ular, afternoons.

Africa
OI;ZMS—TBelgian Congo, 10.14 mc,, 2:16 A M.,

EHZ—Canary Islands, 10,43 mec.,, early
AM., ES.T.
Asia
KTO-—Manila, P.L, 16,23 mec., 7:00 P.M.,-
8:00 P.M,, E.S.T.
JVYM—Nazaki, Japan, 10.74 me., 2:356 A.M,,
E.S.T., music.
YN—Nazaki, Japan, 10.66 me.,
10:50 P.M,, E.S.T,, broadcast.
PLE—Bandoeng, Java, 18.83 mec,
7:00 P.M,, ES.T,, phone,
South and Central America

HKV-—Bogota, Colombia. 8.7% mc,,
2:00 P.M,, E.S.T.

YvQ—Maracay, Venezuela, 13.35
me,, 2:40 P.M., ES.T., phone.

CEC—Santiago, Chile, 10.67 mec..
7:00 P.M.-8:00 P.M., E.S.T.

HJU — Buenaventure, Colombia,
9.06 me., 9:10 P.M, 10:00 P.M.,
E.S.T.

LSX—Buenos Aires, Argentine,

10.36 me., irregular evenings
7:00 P.M., ES.T.
HRW —Honduras, 11.05 mc., phone
6:40 P.M., ES.T.
Many other stations received
from these parts.

Oceania
ZLT—Wellington, N.Z.. 11.05 mc,,
3:24 AM., ES.T,, phone VLK,
VLK—Sydney, Australia, 10.52 me.,
2:50 A M., ES.T., phone GCP.

VK3LR — Melbourne, Australia,
1 9.58 mc., any time after 1:00

AM., ES.T.

VK2ME—Sydney, Australia, 9.59
me., on schedule time.

KKH—Hawaii, 7.52 me. heard
testing irregular 2:20 AM,,
E.S.T.

A number of stations heard this
month, but could not be identified.
Verifications received this menth
are GAA, GCB, KZRM, OPM, OPL,

DJJ, EHZ. Wape CHAMBERS,

Tulsa. Oklahoma.

Report from Richmend, Va.
® CONDITIONS at this post have
not been very good for the last

(Continued on page 765)
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1-TUBE 53-METER

RECEIVER
James Heffernan, Staten Isiand.
N.Y.
(Q) Please publish a diagram of

a 1-tube 5-meter receiver using 2
type 56 tube. This should he g
regenerator. 1 would like to experi-
ment with the 5-meter amateur band
and “get in on some of the fun.”

LB nag

1-Tubhe 5-Meter Super-Regen-
erative Receiver

(A} The diagram is printed
herewith. Super-regeneration is oh-
tained automatically, as the detector
is a self-quencher. Regeneration is
controlled by the 100,000 ohm resis-
tor in the plate lead. This should
be adjusted until a hissing sound is
heard. A slight adjustment after
the station is tuned in will usually
increase the sensitivity and improve
the quality of the signal.

A.C.-D.C. RECEIVER

Winsaw Verner, Winsaw, Ont,
(Q) 1 would appreciate it very
much if you would print a diagram

SHORT WAVE CRAFT for

APRIL, 1936

- « Short Wave

AnAarAaAferAnA e b o

P e At b e b
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you should have excellent results
with it. Remember, though, that
A.C.-D.C. sets are a little "fussy”
when it comes to filtering out the
hum. Some experimentation in the
lay-out may be necessary.

ONE TUBE BATTERY SET
John Brand, Jr., Linceln, Nebr.

(Q) Please print a diazram in
your Questivn Box of a one-tube re-
ceiver using a 30 tuhe. a .0005 mf.
condenser, and a .00025 mf. econ.
denser, both variable,

(A) We give herewith the neces-
sary diagram: however, standard
condensers are shown. These match
the various coils, data for which can
be found in the Queation Boz of the
January issue. With the larger con-
densers the tuning adjustment of the
receiver will be quite intricate, and,
for instance, the entire 49-meter
band may only accupy two or three
scale divisions on the dial, There-
fore, we recommend the smaller con-
densers as specified, inasmuch as a
greater apread will be obtained.

THE “UDAR” SET
Byron Bray, Secottsbluff, Nebr.
Q) Would you kindly publish
a diagram of a 12A7 and the §F7.
This is to be operated from ejther
A.C. or D.C, power lines.
(A) In the May, 1935 jssue on
page 12, you will find the “UDAR"
deseribed.  This sct s identical.

A.C.-D.C. Receiver Using 6C6 Detector and 12A7

Amplifier

and Rectifier

in one of your coming Question De-
partments, I have an A.C.-D.C. re-
ceiver using the following tubes:
A 6C6 as a regenerative detector
and a 12A7 as the pentode audio
amplifier and rectifier.

(A) We are printing the dia-
Kram you request, and believe that

1 Stage LF. Amplifier for the
2-Tube Super

LF. AMPLIFIER FOR 2-
TUBE SUPERHET
C. Barr, Buffalo, N.Y.

(Q}  Will you please print in the
Question Box a diagram of an LI,
amplifier which can be added to the
two tube Victor superhet.? 1 would
like to use a type 78 tube. Also
show a diagram circuit for a 245
or a 42 in place of the 41.

(A) The LF. amplifier diagram
is shown and should considerably in-
crease the gain of the Victor 2-tube
tet. Rerarding the audio tube, the
circuit diagram shown of the 2A5.
42, and 41 is identical. The 42 can
be used in place of the 41 with no
changes, while the heater voltage
should be reduced from 6.3 volts to
2.5 for the 2A5; the connections
of course, will remain the same,
values likewise,

In the cathade ecircuit of this
amplifier we have shown a vari-
able resistor for volume control and
it is absolutely necessary.

COIL DATA

Lawrence Martin, Milwaukee, Wis-
consin.

(Q) While finishing up the A.C.
Super-Wasp four tube short-wave
set  which  was built by Robert

Hertzberg and published in  the
Short Ware Manual of 1930, 1 djs-
covered that there is no Plug-In
data for it and 1 don’t know how to
figure them out. | would appreciate
it very much if you would send me
all information about it that you
can and let me know how to figure
them out for any set.

(A) 1In the January, 193¢ Ques-
tion flox, we printed complete data
on both two and three winding
plug-in coils. We suggest that you
refer to this issue. More technjeal
data remarding the eonstruction of

1-Tube Battery Operated S-W
Receiver

plug in coils and the calculation of
size can be obtained from the
“Short Wave Coil Book” which is
obtainable at this office for $0.25.

BAND-SPREAD
REGENERATION
Frank Cerny, Cleveland, Ohio
(Q) Would you kindly tell me
if 1 could use the band-spread re-
nencration shown in the February
Short Wave Kinks on the “police
alurm®” short-wave receiver shown
in the October issue, instead of the
one originally designed for this set.
In the diagram of Mr,
“police alarm” receiver,
tixed valtage is applied to the sereen
of the 24A. The band-spread idea
can be connected to this very simply
by running the lead marked ‘o
screen” to the 45 volt terminal or
screen grrid lead of the receiver.

LICENSE NEEDED FOR
TRANSCEIVER
Warren W. Huffstutter, Kearney,

Nebraska.
(Q) ! am interested in obtaining

a license which would permit me to
operate g

five meter transcciver.

The Duo-Amplidyne Diagram

(A) It will be necessary for you
to obtain a rerular amateur license.
You must be able to pass the code
test of ten words per minute,

DUO-AMPLIDYNE

Charles Dunnel, Brainerd, Minn.

(Q) Please print the diagram of
the Duo-Amplidyne which was de-
seribed in the June 1934 issue of
Short Wave Craft. Also, 1 would
like to know why the type 99 tube
is never used in midget portables.

(A) The Duo-Amplidyne has
proven a very popular receiver, and
we are very pleased to reprint the
diagram for you, Regarding the
99°s, the type 30 tube—besides being
more economical than the type 99—
is nowhere near as microphonic
and is menerally considered quite
an improvement over the type 99.

POWER SUI'PLY
DIAGRAM
Frank Zerwekh, Peoria, 1I.

{Q) 1 have a power transformer
with a 650-volt center-tapped sec-
ondary and several filament wind-
ings. Would you print a diagram
of a complete power supply.

(A) 1In the diagram which we
have printed. the veltage divider
should have a number of taps. The
number and size will depend upon
the various voltages necded. For
best regulation a 1 mf. condenser
should be connected between each
tap and the “B” negative.

Sw., PT 30 HY , 60MA.
& / f (EACH) ,) B+
-RECT
© “1 80
-
b
) e-
ad 8 MF 2.3;‘0‘92
é'\ (D) 35 WATTS
110V, A.C.

A Power-Supply Which Can

Be Used With Any Short-

Wave Receiver
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- @ Because the amount of work involved in the

drawing of diagrams and the compilation of
data. we are forced to charge 25¢ each for let-
ters that are answered directly through the mail.
This fee includes only hand-drawn schematie
drawings. We cannot furnish “picture-layouts’
or “full.sized’”’ working drawings. Letters not ac-
companied by 25¢ will be answered in turn on
this page. The 25c¢ remittance may be made in

the form of stamps, ¢oin of money order.

Special problems involving considerable re-
search will be quoted upon request. We cannot
offer opiniona as to the relative merits of com-
mercial instruments.

Correspondents are requested to write or print
their names and addresses clearly. Hundreds of
letters remain unanswered because of Incomplete

or illegible addresaes.

EDITED BY GEORGE
W. SHUART, W2AMN
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4.-TUBE A.C. SET
Stuart G. Patterson, Philadelphia,

Pa.

(Q) I intend constructing a re-
ceiver using two 58'x. one 56 and
one 2A5. Would you be kind enough
to print the necessary diagram
showing the various parts, as well
as a voltage control and a regenera-
tion control?

(A) In this diagram a 58 is used
as the tuned R.F. amplifier, another
58 as @ regenerative detector with a
screen-frid potentiometer for con-
trolling regeneration, a 56 resistance-
coupled audio amplifier, and a 2A5
out-put pentode. This should work
the speaker very satisfactorily.

If vou wish to use a doublet on
this receiver, mercly break the con-
nection beside the lower side of the
primary and “B” negative. The
ground connection remains intact.

interested and who may not have
seen it before. This is a super-
regenerative receiver and should be
adjusted much the same as the one-

tube, b-meter receiver described
elsewhere on this page.
SHORT-WAVE ADAPTER

George Butschky, Bronx, N.Y.

(Q) I would like to make an
adapter for my Philco model 511
recciver, in order to tune in the

short-wave stations,

(A) We hesitate to print the
diagram of an adapter because gen-
erally our readers have had very
little success with them. We sug-
gest that you refer to the January
Queation Box in which you will find
a diagram of a 2-tube converter.
This is shown on pafe 547.

006~ OUTPLT
ME

a1

5

A [2T
o) oy _
i) il x x
s l.D ¢ 4

B+

4.Tube Receiver Piagram Using
T.R.F. Detector, and Two

1-TUBE OSCILLODYNE
AGAIN!
Vernon Vale, Oak Park, Il
(Q) 1 hear so much about the
Oacillodime receiver that I have

finally decided to build one. I would
appreciate it very much if you
would print the diagram.

(A) The OQscillodyne 1is, no

doubt, one of our most popular re-
ceiver designs, and we are re-print-
ing the diagram for those who are

The 1-Tube Oscillodyne
Diagram

A.C. Tubes, One Stage of
Stages of Audio

2014 RECEIVER
Walter Karasek., Woonsocket, R.I.

(Q) 1 would like to have you
show the receiver for the “amateur”
bands, using 201A tubes. assuming
that it would work a loud-speak-
er with fair satisfaction. "Band-
spread,” of course, would be neces-
sary.

(A} It surely seems like “‘old
times,” drawing diagrams for 201A
tubes! However, a very nice re-
ceiver can be constructed around
these tubes. and the diagram gives
complete details. Regeneration is
controlled with a “throttle’” con-
denser in the plate circuit, and
band-spread is obtained by connect-
ing a 35 mmf. condenser across the
main tuning condenser. The small

condenser, of course, is used for

"tuning.”

WILL A METAL CABINET
WORK?

Richard Kunan. Holbrook, Mass.
(Q) I intend using a 12x6x7
inch metal box for the 1-tube pocket
set. Will this give satisfactory re-
sults if the case is grounded?
(A) Aside from being a trifle

large for a one-tube set, we see no
reason why it should not work well.
The ground should aid in reducing
body-capacity effegts.

SET SQUEALS
Roy McHale, Philadelphia, Pa.
(Q) 1 have constructed the
“Ham-Band Pee-Wee” and after
adding an audio stage have experi-

enced body capacity effects and
squealing when the regeneration
control is advanced. The amplifier

added was a ZAS5.

(A) Undoubtedly the trouble is
due to R.F. fetting into the pentode
vircuit. We sugrest that you try a
006 mf. condenser between the plate
and B negative and if this does not
help or if you have already tried
it, it will be necessary for you to
chanfze the lay-out of parts. You
also might try reducing the value
of grid resistance for the ZA5.

SET BREAKS INTO HOWL

Paul Makow, Georgetown, Pa.

(Q) I built a receiver using a
57 detector, 56 first audio, and a
2A5 out-put tube. When refenera-
tion is advanced. the set develops a
considerable squeal. I would like to
know if there is any remedy for
this?

(A) In most cases this squeal
you mention is due to R.F. getting
into the audic stages. We suggest
that you use a 2.5 mh. R.F. choke
in series with the plate lead feedinu
the first audio stage with a .0001-mf.
by-pass condenser on each side of
the choke. If you are using transe
former coupling you should try con-
necting a 200.000 ohm resistor
across the secondary of the first and
second audio stages.

COILS FOR POCKET SET
Harold Walchli. Clarendon, Pa.

(Q) 1 would like to use the
1-tube “pocket set” on the amateur
pbands. Would you please publish

the necessary coil data?

(A) The l-tube “pocket set’” is
absolutely not suitable for use on
the amafeur bands, either for phone

PP PP N

PSS W R

or C.W. The lack of selectivity in
this receiver, together with the
crowding in these bands, make its
use utterly unsatisfactory.

5- AND 10-METER
RECEIVER
J. R. Leakey, Syracuse, N.Y.

(Q) 1Is it best to use an A.C.-
D.C. circuit consisting of 6F7 and &
1V rectifier on 5 and 10 meters? If
so, please print the diagram.

(A} We do not recommend that

you use the 6F7 on the shorter wave

Audio Amplifier for Any
Battery Type Receiver

lengths ; it is best to use a separate
tube for each function. In the past
issues of Short Wave Craft you will
find many articles on b-meter re-
ceivers.

1-TUBE AMPLIFIER FOR
BATTERY SET
Paul Chamberlain, Gaston, Ore.

(Q) I have built a battery-
operated receiver and now would
like to add an audio amplifier to it.
Would you be kind enough to print
a diagram of a l-stage amplifier
using a type 30 tube?

(A) For the one-tube diagram
shown it is only necessary to connect
the two “in-put” terminals of the
primary of the audio transformer to
the phone *output’” terminals of
your present receiver,

14A0MMF

3

R.F.C.
# 2.5MH,
‘UIA

4

B8+

L,

45V

M\

( B+

Qov.

Detector and Two Stages of Audio Using OlA Tubes
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2-Tube Receiver for the
S-W Fan

(Continned from page 718)

Bottom View of Receiver.

placed at right angles to each other. That
we have succeeded in eliminating coupling
effects is proved by the fact that there are
no “‘dead spots” in any puart of the tuning
scale, due to absorption, even though no
provision has been made for short-circuit-
ing the unused coils, A complete set of
coil specifications will be found at the end
of this article.

The tuning condenser used in this re-
ceiver is a Hammarlund Midline midget
of 80 mmf. maximum capacity. The author
has found this size most satisfactory for
general short-wave use as it gives “modi-
fied” band-spread on the DX region be-
tween 16 and 50 meters. However, a 140
mmf, tuning condenser and standard size
coils may be substituted for those shown
with equally as good results except for the
sharper tuning.

Position of Controls in Front Panel

In laying out the front panel the author
has placed the most used controls (regen-
eration and antenna) at the bottom and
low enough to allow the operator's hand
to rest upon the table while tuning, Large
round knobs on these controls make fine
adjustments casy. These are important
considerations when one is tuning for ex-
tremely weak or rapidly fading signals,

Metal Tube Data

The actual construction of the recejver is
not at all difficult but, unless the reader has
had some experience with the new metal
tubes, he will do well to familinrize himself
with the following data before attempting
to build the set. The new standard basing
arrangenment of the 6J7 tube is as follows:
P'in No_ 1, ghell; pin No. 2, heater; pin No.
3, plate; pin No. 4, screen-grid; pin No. 5,
wuppresgor grid; pin No. 6, open; pin No. 7,
heater; pin No. &, cathode. The control-
grid connection is at the top. The pin ar-
rangement of the 6C5 is as follows: Pin
No. 1, ghell; pin No. 2, heater; pin No. 3,
plate; pin No. 4, open; pin No. 5, control
grid; pin No. 6, vpen; pin No. 7, heater;
pin No. & cuthode. Readings are in a clock-
wise direction on bottom of socket using
slot as reference point. A complete data
chart on the metal tubes was published
on page 508, December, 1935, Short Ware
Craft.

All wiring, especially the leads between
the coils and the wave-band switeh and
from the switch to the tuning condenser
and the tube socket should be kept as
short and direct as possible. Most of the
wiring in the radio frequency portion of
the set has been done with No, 14 tinned
bus (copper} wire; the paper condensers,

carbon resistors, ete.. are mounted directly
on the tube sockets, their tinned leads be-
ing of sufficient stiffness to support them.
The use of the new (uwulated resistors
would climinate the possibility of a “short-
circuit” to chassis.

How to Solder Neatly

All connections should be well soldered
with a het and clean iron and rosin core
solder., Use just enough solder to make a
good electrical connection. One must be
extremely eareful when soldering connec-
tions to the terminals of the wave-band
switch to keep melted rosin or solder from
running over or down between the switch
contacts. Rosin, even though it is an insu-
lator of direct or low frequency alternat-
ing currents, will cause severe losses when
placed across radio frequenecy circuits, All
excess flux should be removed from the
joints by wiping with a clean cloth dipped
in alcohol. Most of the losses attributed
to switch coil arrangements can be traeced
to poor or high loss connections in the R.F.
circuit of the set.

Bias for 6C5 Tube

Bias for the 6C5 tube is provided by
means of the voltage drop across the 2,000
ohm resistor in its cathode lead. This re-
sistor is by-passed by a 1mf. 200 volt paper
condenser. The tone is very good. How-
ever, if more “lows” are desired, an elec-
trolytic condenser of about 20 mf. 50 volt
rating my be substituted for the paper
type. In this case the “positive” terminal
of the condenser should be connected to the
cathode of the tube since it is at positive
potential with regard to the chassis (the
term "chassis’ as used here does not mean
an actual connection to the chassis at that
point. In this recciver all negative connec-
tions are soldered to a single length of
copper bus wire and the bus wire is
grounded to the chassis at one point only.
This method of construction helps to pre-
vent the circulation of eddy currents in
the metal chassis and panel).

The choice of a power supply depends
somewhat upon the dcsires and conven-
iences of the constructor. The author uses
135 volts of heavy duty “B" batteries and
a 6 volt storage battery with excellent
results, With this arrangement the small
“off-on"” switch at the upper right corner
of the front panel is connected in the
heater circuit and the off-on” switch just
below the tuning dial is in the "B nega-
tive lead to prevent the batteries discharg-
ing through the 50,000 ohm potentiometer
when the set is not in use. If a power pack

is used the “B" switch is not needed and
the heater switch would be placed in the
110 volt a.-c. lead.

A power-pack would probably be more
economical and satisfactory in the long
run. Any small power unit capable of
supplying 6.3 volts for the heaters and 180
to 250 volts for the plates and screen
should be satisfactory if the output is well
filtered. A number of good power-packs
have been described in past issues of Short
1Wave Craft and we feel sure that, if the
reader will look through his back numbers,
he will find one to his liking.

Results With This Set

Having progressed thus far the reader
will undoubtedly be interested in knowing
just what results he can expect from the
set and as to how it compares with re-
ceivers using the regular plug-in type of
coils, During the past two months or so
we have used the set mostly for 20 meter
amateur work and for listening on the
19, 25, 31 and 49 meter broadeast bands,
All of the usual foreign and DX stations
have been received with good volume. The
extreme quietness of the 6J7 detector
makes even the very weak signals readable
and this is especially true on the higher
frequencies where most regenerative sets
are noisy,

On the 20 meter amateur band we have
heard phone and C.W. stations in all parts
of the world. In fact the set has a better
“pickup” in this region than a well-known
7 tube all-wave superheterodyne receiver
owned by the author. So far us a com-
parison with regular plug-in coils are con-
cerned, we can find no perceptible differ-
ence in sensitivity, selectivity or noise
level. It is sufficient to say that the author
will never willingly use plug-in coils again,

The author would be very much inter.
ested in hearing from readers who bujld
the ljttle receiver and to learn of the re-
sults obtained with it. All letters will be
answered if a stamped welf-addrersed enpe-
lope is enclosed. Ietters may be addressed
in care of Short Wave Crafi.

Ceil Data

'[unu Tap Dlameter
meters Toelw.r 2 cfrem bottem) 1"
meters 15 etwn,* 3 ttrem bottoin) 11,7
merers 31 elu 1% afrem bottom ], "

*Naote: These coilt have he euthade  windings spaced

abiit 4" from rest of turns; there s no spucing of the
GO-130 weter coil.
clw =cluse woumlk

List of Parts

Cl—Hammarlund midget condenser, 50 mmf.
{.00008mf.)

C2—Midget condenser, 35 mmf. (,000035 mf.»
Hammarlund.
C3—Miea condenser,

Aerovox.

(Continned on nesct page)

100 mmf. (00l mf.)
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d tonal gualitles that will amaze you.

Its unusual desigr. conform
best i modern engineering

spread Receiver

BIGGER, BETTER,

FULL
AND MORE POW-

MOST SENSITIVE
SW RECEIVER —
just released after put stage, rectitler and budl
i Nothing else reauired,

BAND S

W

hich WILL satis{y

large 3 winding low-loss in

D It amplifier, TUNED amaze you. Heav

serven-grid regeneraiive detector, POWERITUT. 3 stage rrslstann--'cn:lagll_\' m\ml_cd bo appreciated, Satisfied owners report fuzens of foreign stations on s peaker
awilo frequency plifler, higl voltage full wavy rectliier and _Ill M-FFRE mner Zvou may do the same under proper e tians. ORDER YOURS TOOAY!
supply.  Uperates ontirely from 103 to 130 velt AC current. Entirely seif vontained. YOU'LL NEVER REGRET IT!

No esternal aceessories required.

Large. beautiful, illuminated, airplane tuning con(rol—BANDSPREAD TUNING. S e o aif
comin?.mus from 9s to 625 meters using the electrical bandspread method—(not 3 AMATEURS: EILEN 6B or _._Am_”, e ) g--"uh. -m$ 45
trlck alal to pet out of order or create hothersome hacklash dithieulties). xﬂ,l"&'\i,:‘,“‘ = 6B-AB  battery 320':::,-:;':.4-&.;:“;_-.::' ({;-,\ Es

a— 2 ie o 3l

POWERFUL hi-guality audio system delivering 3 waits of power to the built- §A rxeept that it has | model of 64 us- b I — .28
in hi-fidelity dynamic Ioudspeaker—automatic headphone jack—extremely smooth special tuning «Reult g 21-19-30-33 [gautilfeabinateer.caees e
regeneration control and volume control—no fringe how) effects—positively hum free i-ud ‘3","1.',"5,0',‘.‘{,',’,'.;’,: Lia il Bpeoin) loudnpenker s
—conhections for either doublet or single wire tyne of antenna—~nlack shrivel finished "%"‘l ok | el tubes. Suhitract Hrondcast band coils (2). 1.25
Weavy metal chassis. shielding. and cabinet of extreme beauty—must be seen to be 0%t il seale— | $1 from price of | SPECIAL:

plate volitage cut-
off switch. ~ Add $1

1o price o BA.

Cilem 6A SHORT WAVE

4-TUBE RECEIVER
Rx_ 1 4 A Giant in Pertormance
The npew. scnsatlopal. 1936 Eilen &8
recelver s ttuly & nusierhiece.  See
6-tube Band- article P. 604-628 Dec. issue ol $.W.C.

all the latest up-to-the-minute
6 TUBE PERFORMANCE.—
POWERFUL 3 STAGE AUDID AMP-

ERFUL THAN LIFIER which takes the guesswork out
EVER! OUR LARG- oll_so-cat!:gg ("Io\.mls)u_ej&k;[ (rleee_minn.]"
s 39 meta v win 2 1In
EST, FINEST, AND 1)—6C5 (nAmtaI)—l'.‘.\I (twin 2 in 1) *

hi-galn tubes ag 1K1 amplitter. fereen
grid regeueratlve detector. POWERFUL 3 slaz
Onwerates entlre
PREAD TUNING—smooth
effects—new metal tubes (or glass tubes if prefe
speaker—automatic headphone jack—large,

black shrivel finish metal chassis an

GA or 6A-AIL.

ing to the
theory, has
satures.

¢ amwlio smplifier with pentode out-
tree power supply, Completely self-contained,
Iy fiom 105 to 130 volt AC or DC light socket.
regencration control free fram fringe howl
rred)—built in high cuality loud-
illuminated airplane type vernier dial—
duetances—selectivity. ivity, and volume that will

sensitivi
d ctabinet. Must be seen to

t-in hum-

londsieahes. and one B.C. coil
unwired
Labor for wirlig an:

Comnplete Lit, cabinet. l]mhn.

.§1.50

d teating, c5lrn.

N

tlies as TRI-TET CRYSTAL C
ER AMPLIFIER—built-in antenta
case aml shelving—Trinlett met!
structions—35 watts of power output

you can be proud to ewn. An excellent exciter unit tar hizh power stages to be
added later. U ecoils for any 1 bund aml instruetions ineluded.

HF-35. assombled. and ready to \rlrcs 95 HV-475 1-Tube power SUl-
(1688 tubes. power supply. crystal. botder ||Iy‘ !ur se \\|lh$ 95
and additloual coils) == lil--.rs. :ess tiulu;

ree: o wiT

Matehed Arcturus tubes (3)..... s215 W a1Te s
Eilen guartz crystal (80 or 160} 195 Labor for wiring extra §1.00
Bilen ervstal holder -2 1.on %3 tune for HV-175, exira
Coils for addltional hands. per set. Lis 65 eents.

EILEN RADIO LABORATORIES D

! EILEN RX-14 lm'r. sl 595 -'r'us:"s“(?r% AMATEURS:
assembled anid ready to i
3 k 7 - RKT_-6C Model RX-14-A8 6, - ]
BRIV 02 | | R | | wemmnr | | IEidom SH BAND-SWITCHING 4 TUBE RECEIVER
colls for 9% -200 meters. and sim- 1) are pre- TIONS RECEIVER has EILEN'S (ributlon to the “fan' who 18 sai-
ple detailed instruelions (legs calb- ferred,  aild ,]u‘.?-u.:«n.‘. I.‘.o...ilg- e i lufrlnfs‘tl:.:'l’hr‘:-;t |I“ l'm?lmnl‘rnl. o famoun
inet. tulws. and BC ecolls) 4 $1 to Dprice. rq‘ui'pped'«\ri(h l.-'n-«-i:; e Y qulntet”! coil switching Uit which covers 8Vze
Beauiiful, heavy stcel cublnet §2.50 coila for 20-40-50-160 M 625 meters in 5 steps. No plugein coils, Uses 6177
6 MATCHED tubes........ $.30 hiviarin shich apread these (l)\\'ln 2 in 11—6C5 (me:nn or 6 if uirelerrcd.Pgaw-
5 " RVA as -gritl reg ativ tectar. -
SPECIAL: ('nmlplete. kit. candnet. RX . 14B: :'::::;od\:; m,\‘;::":q;dz lEl{gl}lll.bgssl;»i“(l;r?%ﬁgilonk;"twf’rlfl‘F‘IEE‘I;. L:‘:clx‘rm" Ky
'll;]((:‘ (ﬁ)':ghes unpileeil Jeb2 s]g 95 Battery nlo—. ped with Piate voltnge bullt-in power supply. Operates from 103-130 volts
o r iteh  f AC or DC.
Labor for wiring and lesting, del. Subtract e ranamiit g FULL 5 TUBE PERFORMANCE—Built.in dynamic
B3ha v e $ 200 $1 from ahove periods.  An ideal re- speakér—illuminated, alrplane vernier dial—BAND-
Rroadeast band coils (2), ex- price. (Less eviver for amataur work. G6PREAD tuning—automatic headphone jack—heavy.
tra . = 1] .85 Hatteries.) Ad1$) (o priceof WX-14. tlack shrivel finish metal construttion. An unusual
SW receiver that WILL produce the RESULTS.
Eilen 5H. KIT of all necessary parts and in- sa 95
structions less cabinet, tubies and speaker, unwired -
Iy - Heautitul eabinet
Eilen HF-35 3-Tube SW Transmitter Aot b
YVildnil peaker. .
A powerful and well engineersd amaleur land transnitier of great beauty and
A powerful, ud Gl R WITHIN THE AMATEUR'S REACH. Usex 10-48.15 | SPECIAL: Comploie Kit. gpoaker. caliinet,

1

ONTROLLED OSCILLATOR—CLASS C RF POW-
tuning systetu—beautitul, Nack shrivel metal
ers—Eilen transmitting diats—highest quality con-

on 20-40-80-160 M bands. A transmitter that

e —

ept. SC 4, 136 LIBERTY STREET, NEW YORK, N. Y.,

and | tubes (umsired)....
Labor for wiring amd testing.

oxtra $1.50 $1 42

Fiilen STE—Batiery modei of 5H using 32-19-30-33
tulws.  Same pricel less Batteries.

SPECIAL
EILEN ? section 1200 volt xmitting var. condensers
{65 mmf per scetion) . 0.43
RO B0E-1

.49

50 LA filter chokes

FREE: large. lllustrated catalogue of SW recelving
aud transmitting spparatus. kits, parts. and sccessories,
sSeml for YOUR roby.

Ci—DMica condenser, 1000 mmf. (.001 mf.)
Aerovox.

C5—Tubular paper condenser, .1 mf. 400 w.v.
Cornell Dubilier.

C6—Tubular paper condenser,
Cornell-Dubilier.

C7—I'aper condenser, 1 mf. 300 w.v. (may he
an electrolytic vondenser up to 20 mf. if
desired) Cornell-Dubilier.

01 mf, 400 w.v.

1 Carbon resistor 3 megohms, Y% watt
1.RC.

R2—Wire-wountil potentiometer. 50.000 ohms
(may be with or without switch) Filec-
trad,

R3—Carbon rtesister 500,000 ohms, 2 watts
i.R.C.

R4—Carbon resistor 230,000 ohms, 1 watt
LL.R.C.

k5 Carbon resistor 1 megohm, % watt L.R.C.

RE-——Carbon resistor 2,000 ohms, & watts
[.R.C.

L1. 1.2, L3—Se: “coil data’ above.

SW1-—Wave-band switch (see text)

SW2—Rotury off-on switeh (sec text)

SW3—Snap switch off-on type (may be on
rear of potentiometer. See text for in-

structions),
Two sockets for new metal tnbes. (Isolantite.)
One Aluminum panel 6 by 11 inches.

One Aluminum chassis 5 by 10 inches (7"x14”
panel}

Dial. coil forms, knobs, supply of No. 24
D magnet wire, solder,

RCA 6J7 and 6C5 tubes, ete.

Dodging QRN in a Tough

Situation
(Continued from page T24)

electrostatic shield, of copper foil. This 1s
essential, to prevent capacity coupling.

It will be noticed that no grownd what-
ever is used in the actual input circuit,
the input primary in the receiver being
of the low-impedance type, and isolated
from ground. Grounding one side of the
input (in receiver), or even grounding a
center-tap on the line primary, as often
recommended, proved worse than useless,
introducing a great deal of QRN (noise),

Preliminary tests around the antenna
site with a small portable receiver, had
shown that even so far out from the pow-
er lines. etc., there is a considerable
amount of pick-up of interference. When
connecting the line to aerial, it was found
that by trying out both ways, it can be
so phased with the aerial that whatever
QRN voltage is picked up by the trans-
mission line, which actually passes under
a power-line, as shown in Fig, (a) will ac-
tually buck out to a considerable extent

that which is picked up by the antenna
array. This is shown by a very noticeahle
difference in noise-level at the receiver,
when reversing the line-te-aerial connec-
tions. Provision is made for easily re-
versing the line comnnections at the line-
receiver transformer, this being found
necessary as conditions change from day
to day nnd on different frequency bands.

While the residual noise-level is still
considerably higher than in any normal
location, it is now so low that there is no
difficulty in getting thoroughly satisfac-
tory entertainment from all the usual Eu-
ropean, Australian, and Asiatic SW broad-
cast stations, here about 200 miles from
the Pacific.

The receiver used is a high-gain super-
het, having one T.R.F. stage, and two LF.
stages, with efficient A.V.C,, and of course
is very carefully designed with adequate
shielding to prevent pick-up of the local
QRN direct to any part of the set.

The antenna is oriented so as to have
maximum pick-up of signals from Europe
in general, and Daventry in particular.
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HERE IT 1S!

The Shon Wave Receiver
catalog  that  will mean real
money /2 your pocket when you
buy your next set!  Short Wave
Fan, or Amateur—yuur receiver
is here,

All the well known makes—
from the new Hammatlund
"Super-Pro’' down to the $3.45
Harrison  *"Multi-Kit "—yre¢ -

CLIP COUPON NOW

e e T
_________ 1 lustrated and fully described in

| G"Il'lfmfh : c4 | this NEW Harrison Catalog.

| Kindly send me. without any cost or obligation, your new Short Wave | Send for your copy today!

| Receiver Catalog. | am particularly interested in the .o | :’r;‘s)sp\éacl‘:_x‘z::les',;Buzréﬁasﬁgu::

:  receiver | send it ABSOLUTELY FREEL!!

| NAME e ' - =

| (Pleise Pringy I \}I \TFI'RG'

ADDRESS . ! SEE our advertisement
| | -
I i on page 761!

12 WEST BROADWAY
HEW YORK - o= SN | .

B 7

S e 1
SITUATED DIRECTLY ON THE " P—
OCEANFRONT AND CONVENIENT { ,ffr
TO ALL PIERS AND AMUSEMENTS Fl—

s WITH MEALS Daily ~ WITHOUT MEALS
PRIVATE BATH Por Person  PRIVATE BATH

EXCELLENT FOOD

o
: 0| e
bl | (g

Hot and Cold Sea Water in all Baths
GARAGE ATTACHED

long,
grade

dinary irons.

GOLD

VEST POCKET
SOLDERING IRON

Coams.

inch In diameter.
elements, it heats up in hall the time of or-

money back. We innue no catalng on this item. Enclose
$1.20 and iron wil) be aent postpmad in 1.8, 100 extra in Canada

17 West 60th St.,

WATCH FOR THE NEXT “"HAM"” NUM-
BER, THF MAY ISSUE, OUT APRIL 1,

Smallest good iron now on
the market. Will do thse
work of irons twice its
size. Only 10 inches
By using the highest

Guaranteed to 0lve satisfaction or

Lodny.
American Sales Co.

Whalepabe Radis Diatfibuioerg

SHIELD PRODUCTS CO.,
N. Y. City

Mew Yerk Gty
Eat. naig

Oupt, 5W,
i Dldest Ammiear Supply Hause.
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When to Listen In
By M. Harvey Cernsback

(AIl Schedules in Eastern Standard Time)

@® THREE different transmitters are now

being employed simultancously by the
English station in Trans.4 and Trans.5. The
other transmissions still employ only 2
transmitters, although it is likely that
Trans. 2 and 3 will soon make use of an
extra transmitter. Each transmitter has a
power of approximately 12-15 kw. at pres-
ent. The schedule for March is as fol-
lows: Trans. 1 on GSB and either GSD or
GSF from 2:15-4:15 am. (after Mar. 14
this will be 1:15-3:15 a.m.) Trans. 2. on
GSG and either GSF, GSH or GSJ from
6:00-8:45 a.m. Trans. 3, on GSF and
either GSG or GSE from 9:00-10:30 a.m.;
on GSF and either GSE or GSG from 10:30
am.-12 n. Trans, 4, 12:15-2:15 p.m. on
GSI, GSD and GSB, 2:15-1:00 p.m. on GSD,
GSB and GSL; 4:15-5:45 p.m. on GSC,
GSB and either GSL or GSF. Trans. 5,
6:00-8:00 p.m. on GSB, GSC and either
GSA or GSD. Trans 6, 10:00-11:00 p.m.
on GSL and GSC.

GERMANY
The following new stations are now
heard testing daily:
DJR, 15340 ke., 1:30-3:30 a.m.; DJP,

11 855 ke., 2:00-4:00 a.m.; DJL, 15,110 ke.,
4:00-6:00 a.m.: DJO, 11,795 ke., 5:00-7:00
All these waves are assigned to the

a.m,
Berlin short-wave station for broadcast
purposcs. The following waves are used

by the German post office department for
commercial telephone service overseas.
They are testing with broadcasts at pres-
ent as follows; DZA (formerly DJD), 9,675
ke, 5:00-7:00 p.n.: DZB (formerly DJJ),
10,042 ke, 2:00-4:00 p.m.; DZIH, 14,460 ke,
12 n.-2:00 p.m.; DJS. 12,130 ke., 7:00-9:00
p.an.; DIT. 15360 ke, 11 p.m.-1 a.m.

POLAXND

SPW, the station at Warsaw on 13,635
ke, which was heard testing on Sundays
from 11:30 a.m.-12:30 p.m. several months
ago, has been silent pending the construc-
tion of a new aerial beamed at North
America. The old aerial was directional
te S. America. When completed the sta-
tion will broadcast programs for Poles in
the U.S.A. The station should be back on
the air before this notice appears.

BUEXNOS AIRES

The new stations LRX and LRU men-
tioned last month have heen reported by
many listeners as testing on LRU, 15,290
ke.. from 7:00-7:45 and also around 11:00
p.m. LRX has not been reported. Ry the
time this is printed these stations will un-
doubtedly he on a regular schedule. Ad-
dress in c¢are of LRI, “El Mundo,” RBuenos
Aires. Argentina. They welcome requests

for “veris.”
COLOMBIA

A new station is IIJU at Buenaventura,
Col., operated by the Natl. Railways. They
are on 9,065 ke, and can be heard in the
evening from 8:00-11:00 p.m. irregular.

VENEZUELA
YVI2RM at Maracay on 6,300 is now be-
ing heard in the evening hours. Another
newcomer who will be on soon is YVYRC
at Caracas on 6.400 ke.

TAIITI

An amateur station at Papecete on the
French isle of Tahiti in the South Seas is
now broadcasting on 7.100 ke. each Tues-
day and Friday from 11:00 p.m.-12 m. The
station is known as “Radio Oceanie.”

HOLLAND

On the 16th of Febhruary the Dutch
stations commenced a special world-wide
short-wave hroadcast service on Sundays,
These programs take place from 7:30 to
8:30 a.m, for Asia: from 1:00 to 2:00
p.m. for Africa and from 7:00 to 8:00 p.m.
for America. The station used is PCJ op-
erating on 9,590 kc. (31.28 meters). These
programs are in addition to the normal
program of station PIIL
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Multipactor Tube

(Continued from page T13)

bombarded against a similar metal target
at u sufficient velocity, these will initinte
4 second set of electrons again several
tines greater in number. The process may
be repeated many times, and the resultant
clectronic fHow finally collected may be
many times greater than the original miti-
ating beam.

In the practical construction of the elec-
tron multipliers they have been called
maltipactors, because the process is the
result of multiple electronic impacts. Mul-
tinnctor tubes take widely varying forms
depending upon the usc for which they
are designed, but in general, the Yarns-
worth laboratories have evolved two types.

The two types ditfer in the method that
is used to transfer energy to the electrons
hetween impacts. In type No. 1, the elec-
tronic¢ impicts progress spatially, and it is
arranged that each successive area of im-
pact is kept at a higher d.c. potential.

In type No. 2, the energy is transferred
to electrons between impacts by making
use of a sunitable radio frequency field
across the tube.

Many surprising results have been ac¢-
complished with electron multipliers. Most
of these results_are achieved because of
the possibility of extremely high multipli-
cation ratios. The electron multiplication
factor may be anywhere from a few hun-
dred times to over a thousand billion. For
example, in a certain tube constructed
with nickel elements, the number of elec-
trons emitted under visible light could not
be measured by ordinary methods. [t could
not have been preater than one hundred
electrons per second, and it probably was
as low as tea clectrons per second. when
light from an ordinary 100 watt bulb was
allowed to fall on the multipactor tube,
and yet the current change which this
light produced with the tube acting as an
electron multiplier was of the order of six
million electrons per second and could be
meusured on an ordinary laboratory mil-
liammeter, but this does not represent the
limit of amplification. If the light is care-
fully excluded from this particular nickel
type multiplier an erratic current varia-
tion 1s obtained in the type, which may be
stopped or decreased by sereening the
tube with lead, giving a strong indication
that the initial electrons are e¢jected by
cosmic rays.

Because of the extremely high multipli-
cations obtained in multipactor tubes, the
tubes may be used as a source of electrons
for purposes «ther than amplification. For
example, composite caesium silver oxide
surfaces, similar to these used in making
photoclectric cells, have an emission of
anywhere between 1072 and 10— am-
peres per square centimeter at ordinary
room temperature, If these currents are
multiplied a million million times, an am-
pere clectronie output from cold metal
surfaces is obtained.

Currents initiated by this process, and
of this order, are now in constant use in
the Farnsworth lahoratories for many
purposes, particularly conversion of direct
current voltage to oscillating voltages of
from 100,000 cyeles to several hundred mil-
lion cycles per second. Such oscillators
start merely by closing a switch in the
battery circuit.

Their practical advantages are their
simplicity and their very high conversion
eficiency which may be as high as 95%.
The very great advantage to be gained by
this high efficiency is that for a given
power output the tubes may be much
smaller than corresponding thermionic
tubes.

Philo T. Farnsworth states:

“Eleetren multipliers have been made
to perform every function now performed
by the thermionic relay. While it is im-
probable that all funetions now performed
by the thermionic tube will be replaced
by the new cold-cathode multipactor,
nevertheless, it is fully evident to all of
us who have worked with secondary elec-
tron multiplication that this new art will
have a very revolutionary effect on the
science of radio communications.”
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The _
SUPER-PRO

AMATEUR-PROFESSIONAL RECEIVER !

THE new Hammarlund "Super-Pro™ Receiver
more than fulfills the exacting demands of the
seasoned professional and amateur operator. It
fairly bristles with distinctive features. Among
these are: Electrostatically shielded input: two
stages of tunad K.F. on all bands; four air-tuned
I.E. transformers: continuously variable selectiv-
ity: three audio stages: silver-plated five-band
switch: visible tuning meter; separate power sup-
ply unit; separate grid bias supply: send-receive
switch; speaker-phone switch: AV.C.-Manual
switch; C.W.-Modulation swi tch: @@

standard and rack type pan-
els and heavy
gauge cadmium-
plated steel chassis.

TUNING UNIT

The tuning unit,
filustrated at the
right, i an engi-
weering  tridnph
of Colpaciress
aml precisfon. It
Inehwles the main
tuning and band
spremd condenxers
and their tespec-
tive dial wssem-

COMPLETE
CHASSIS

five bands, but also

e e e e i

The band-changing switch is a radical de-
parture from switches commonly used for
this purpose. lts design incorporates the
well-known knife switch principle,ac-

blades, gradually stide into silver-
plated phosphar bronze spring clips
forming a b-point positive cortact.
This switch operates backward or for-

the proper band spread condensers to each
of the three high frequency circuits and short
circuits all coils not actually in use.

! |

S

.

\

CONTROL
PANEL

The precision con-
trols inc ude: accur-
ately calibrated tun-
ing dial in kilocycles
a n d megacycles;
band spread tuning
dial {both illuminat-
ed); five-band
switch; audio fre-
quency gain: radio
frequency gain; in-
termediate frequen-
cy gain: selectivity;
beat frequency and
tone control. The
main tuning dial is
accurately calibrated
in megacycles
in ranges of 2.5 to
5. 5 to 10; and 10

to 20, and ir kilocycles

tuated by eccentric cams. Specially from 540 to 1160 and
designed bakelite sections with sil- 1160 to 2500. This dial

N s equipped with an
ver-plated phosphor bronze knife ingenious mechanical

shutter wh'ch operates
in conjunction with the
band change switch,
making visible only the
frequency Dand_in ac-

t : tual use. The high fre-
ward and not only controls the tuning el ke anges  each
coverage of the 20 mc. to 540 ke. range in  have a tro-to-one ire:

automatically connects quercy Tange, which

puts the three amateur
bands at the same set-
ting of the main tun-
ing dial.

Write Dept. SW-4 for Complete Details
HAMMARLUND MANUFACTURING CO.

[P PP rar . P

424-438 W. 33rd Street, New York

You cannot make a better in-
vestment thanto have in your

home 2 GOLD SHIELD
PROFESSIONAL MODEL

Carbon Sun Lamp
SAVES DOCTOR'S BILLS

Evervone in your {amily needs the
heatth giving VIOLET RAYS.
Thia ia » larae CHROMITM plated
lamp using etandard carbona, @mits
ting rays fof uitra viotet and
Infra red.

1 SUN TAN is desired, order mccord-
inely.
et e, 51,50 |
wido, Si.” deep.  WONDERFUL VALUE!

GOLD SHIELD PRODUCTS CO,,
17 W, 60th St. N. Y. City

Size 18" high. 7%

eIMNZMoOZO0

1010-

Descriptive matevial supplied ubon request
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FMcteut  cimratin on 10 perers |73 watts Phone and
with Murine [ransmstiers.

latest developments of the field.

of these new models.

MARINE 140 C

An ultra-modern {75 watt Phene and
C.W. transmitter. Utilizing visval Os-
cilloscopic Modulation Contral and 2 hun-
dred and one other new wrinkles make
this unit the outstanding development of
this period. Here are a few of the salient
teatures incorporated in this rig. Run
your finger down the line! Mow many of
them did you '‘wish" were yours before!
TheY can be yours at nc farge jnvest-
ment. Marine “‘deferred payment plan'
will deliver them and permit you to en-
ity your hobby while paying for the ap
paratus.

@ Power Output: Conservatively rated at

W. Frequenty
Range: 30.000 to 1500 Kes. @ Modula-
tion Contrel: Built In Cathede Ray Os-

In step with progress in the amateur field—Marine engineers have,
from time to time, designed their transmitters to incorporate the

At this time Marine Radio is particularly proud to introduce two
new models. Close adherence to the Marine standard of *“Quality
First” and maximum value for the “Ham's” dollar is the kevnote

MARINE 18 A

The average “Ham’' has alwavs felt that
there wus a nevd for a “"XMTR™ of o
paer, reltability and low gberating as
well a8 lw grizlnal cost.  Marine engl
neers ket this thought jn mind when
texigning the Model 180, From the re-
spotse aml acelalm wath whieh the Amer-
fcan amateur reeeived this model # seems
that Marine oukieers have leen gquite
sueeesshil in tilling 1he needs of every
une cunecerned

N, yuu tew ean enjor this rig, Forget
the coxt —vou can ket it at Marine for
JOUF 0wl brice  The VMarine  detorrid
payment plan™ brings the most popular
units withln your resh Cleck these In-
teiesting features— lack of space prevents
oir dllustrating  more Thex comprise
onll)' a few of those Ineorporated §n this

FERI et phone snd w  tilloscope, giving 1000, visual modula. job
SR fe et L o eonteal, ® Fermanent Neutralization: @ Output: 50 watts Phone—12% watrs
18y jastispioneandic o w AN “XMTR'S™ are permanently neu- .\ @ Frequency Ranke: 30.000 to

YOG . EimattnDoneand 2000 B qrafized  at factory. @ High Fldelltg 1500 Kex. @ Confrol: Autenatic relays
o e Phenewnd R fiaie Channel: Freuency response—30  affurd swple hrotection to both the oper
J70B -3Mwatru and oW te 10.000 eveles £1.5 db.. with galn of ater st cqulpment ® Rugxed Con
TSOB -750watte phoneund it 125 dh. Antenna Matehing Network: struction: Solid hattleship construction

Capable o’ efficientty matching any type with iwavimum portahility  makes  this
anfenna in general use. @ Dimensions: rix ideal for hamfests. comventions, amdl
607 long x 19'; wide x 15° deep. ficld work

defuired pavuwnt plan™ has met with wirtle acclaim

RADIO COMPANY
among amateurs in this ecountry. o that thelr enjoy -

meet iy he furthered. Marine extendeld this plan to GENERAL OFFICES AND PLAN T
Marine s ready 1 supsiy “yonreiary s, ™7 ™ 324.11 1025t Ave., Richmond Hill,N. Y.

Alss n weries of Vroadeast und speciul
POTPORE (PnBatitte Pa

Hiusieated deseriptlie caralogs and photographs will
gladly be furnished wpon request

You are assnred ,f satisfaction and tninterrupredt op-
eration with uli Marine apparatus. The Muarine Hailio
fron-clad  guarantee  absolutely proteets  you.  The

—— —

m il

Dﬁuw“‘ﬂnr.-ﬂ--w-aurm*rnu.-"

i
m'ﬂ‘is:“ :Jﬁ::iii:;:?uul. A"‘s “An.gx
. FEEATER WiTwe SuE
GUARANTEE. sip ivirvwrainL - 24 nave SERVICE. SHA

e isis 8555~ 356 BROADWAY, ALBANY,N.Y. 5.

HERE 1T 1S! The Amplifier Buy of the Year! ONLY 100 OF THESE LEFT!. . . 3% vatts outPut, 5 warts
peak . .. TS DR gain. Field supply for 2500 ol speaker . . . high Impedanee inpus. Uses 37, 205 amd
K0 tubes.
PEERLESS ail-purpese 3-tube ampiifier, loss tubes. microphone and k
SPEAKER with machlng (ransformer . ..
MICROPMIONE. hitgh quality. ilouble hutton type
Kit ol 3 ntebedt ubes . 70 T

S g - !

PEERLESS 2.-tube SHORT wAVE CONVERTER .

ke any hroadeast riter & pmwaaful shottu e
sUperheterwdyne | .

o plingen it Uovcrs 15 g0 IS0 qoerers O <linde (o eonncet and ope . Jdnst e
neet to antetnd aml wentd on presont roeciver anl hlug inte any 110 wit AC or 107 putler, I'sen BAT pentagrid
cverter and 1273 reetiher, Complete with 2 tubes, wired an tested o foreign bresdeasting. Housed Inoopin-
bart gothie American walnot eal inet COMPLETE + « . Nothing e'se to buy L X un

PEERLESS 3-tube 10-meter converter s Sell powered from O volt AC<hC Tines. Tser HCR. 768 awmld 1274
tnbes. Can be attachod (o oany shott Wit TIEF or supcrheterodyhe receiver. Wired aitd tested with 3 tubwes,
READY To goO. .. . .. @ e e 550 0 0cim o me oo $o.%

Cable Address *Uncledave,”
Foreign Trade Solicited.

Leng Distance Phone 4.5746. Include 20% Deposit with C.0.D. Orders.
Send for New Ham Catatog—just gut! Prices F.0.B. Albany

! @ WEAMATEUR SUPPLY BUYERS TRY 19 CET.
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W2AMN's All-Band

Transmitter
(Continued from page 732)

chassis and the “B” plus is fed through
R.F. chokes to the plates, thus eliminating
much construetional detail,

St:n:ting' with the first tube, we have
a “tritet” erystal controlled oscillator
which allows doubling in the plate circuit.
The cathode coil and tuning condenser is
all one unit. The 100 mmf. midget con-
denser is mounted inside the coil and
tuned to provide maximum output of the
ervstal.  When the crystal is changed
from one band to another, the entire tun-
ing unit is changed for gne to match the
other crystal.

anging crystals from one end of a
band to the other or to any frequency
within the band for which the cathode
coil is adjusted requires no change in the
coil or adjustment of the condenser. It
1s sufficiently broad so as to regquire no
adjusting. The oscillator tube is shielded
with a regular tube shield, although the
next tube required no shield. The coil
In this stage as in all others of the low
power unit, is of the plug-in type. The
cathode. oscillator plate and the first buf-
fer plate coils are wound on Hammarlund
XP-53 four-prong forms. The last coil of
this unit is wound on large Bud trans-
mitting form also having four prongs,

Coils for Different Bands.

. For 80 meter operation with g crystal
in that band, we have a complete set of
coils for that band only. For 40 meter
operation with the same crystal we change
the plate coils of all three tubes. Then to
change to 20 meters it is only necessary
to change the plate coil of the output
stage the 23 or §02.

The layout of parts for the three stages
can be seen in the photo. Starting from
left to right the layout is the same as
of the diagram-Crystal, cathode coil, oc-
cillator tuhbe, oscillator plate coil, first
huffer, its plate coil, the 15 watt pentode
and finally its plate coil. On the anel we
have on the left the oscillator plate con-
denser, next the buffer condenser and the
last buffer condenser on the right.

The meter on the left reads 0-25 mills,
(M.A)), and it measures the osecillator
plate current in the first jack (J1) on the
left and the Iast huffer prid current in the
next jack (J3) to the right. The 0-100
mill (M.A.) meter on the right measures
the first huffer plate current in the left-
hand jack (J-2) under it and the last
huffer plate current in the right hand jack
(J4). On the extreme left of the panel,
we have the oscillator and first buffer
plate voltage switch (Sw 1) and the last
buffer plate switch (Sw 2) on the extreme
right. In the center of the panel on the
lower edge we have the pilot light which
tells us the heaters are on.

Smooth Operation and Stability
Achieved

Plenty of good mica by-pass condenserg
are used in the exciter and their uyse is re.
warded with stability in operation. There
is no sign of interlocking of stages and
operation is absolutely smooth. This
simonth operation of course is in a large
part due to the use of screen-grid tuhes.

In the low-power stages fixed battery
hies is used. We may still be a trifle old-
fashioned hut there is nothing that e¢an
quite take the place of hattery bias with
us.

Screen Voltaze—How Provided

Screen voltage for the tubes js obtained
with series resistors in the “R” plus lead
and these resistors are mounted in the
sub-base. To the plates of the oscillator
and first huffer we apply around 400 volts
and to the last huffer around 500 volts.

This valtage is ohtained from g power
supply mounted en the back of another
19x8% inch panel. Mounting the unit on
a small chassis and fastening it fiat
against the back of the panel is a simpler
arrangement and saves much space. In the

Please mention SHORT WaAVE CRAFT when writing advertisers
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photo of the power supply we have com-
plete details of its construction.

in the diagram we find a 500 volt trans
former with the necessary filament wind
ings. The filtering consists of a single
30 henry, 130 milliampere cheke and two
2 mf. 1000 -olt filter condensers. For the
rectifier we have seleeted the 83V tvpe
tube, which may be mounted horizontally
without danger of the filament sagging.
At the output of the filter there is con-
nected a 25,000 ohm resistor. which serves
not only us a bleeder. hut us voltage
divider in order to provide the 100 volts
for the oscillater and first buffer tubes.
On this panel we also have the A.C. “on-
and-eft” switch and another switeh which
cuts off the entire voltage to the exciter
stages. The twe switches on the exciter
panel allow switching “on-and-off” dur-
ing adjustment. while the “B switch on
the power-supply panel allows the whole
I.F. unit to be operated with a single
motion.

Nert month the entire transmitter will
be deserihed and illustrated in a number

& of photos.

Parts List for W2AMN’s Transmitter. ‘

10—.001 mf. 1000-volt mica condensers, Aerovox.
20001 mf. 1000 volts mica condensers. Aero-

vOX.
2.2 mf. 1000-volts filter condensers. Aerovox.

2—A.P.C. 100 mmf, midget condensers. Ham- |

marlund.
9200 mmf. midlget variable condensers, Ham-
marlund.
1—B0 mmf. midget condensers double spaced,
Hammarlund.
1—10,000-0hm 10-watt resistor. LR.C.
9__§0.000-ohm: 20-watt resistors, 1.R.C.
1—-25.oooémm R0-watt resistors with slider.
I.R.C.
6—2.1 mh. rf. chokes, Hammarlund,
6—4-prong XP53 forms. Hammariund,
3—jumbo 4-prong coil forms, Rud.
4—single close circuit jacks, Bud.
4——*on"-“off"" toggle switches, Bud.
1-—jewel light.
4—4-prong isolantite sockets, Hammarlund.
R-prong isolantite socket. Hammarlund.
f-prong isolantite sockets, Hammarlnd.

0-25 ma. meter (smailt, Tripleti.
0.100 ma. meter (small), Triplett.
314" silver dials and knobs, 1.C.A.
500-velt power tranaformer with filament
windings Thordarson.
1—80-henry 130 ma. filter choke. Thordarson.
2. 19"x8%," steel panel, black erackel finish,
Wholesale Radio Service Co.
1—17"x11x2147 chassis, Wholesale Radio Serv-
ice Co.
1 —small chassis approximately 77x10" Whole-
aale Radio Service Co.
1—Bliley 1.D2 erystal.
Optional Tube Line-up
#Ch. 6D6. 802. for 6.3 volts. Tor 2.5 volts—b7.
and RK23.

1

1

J—Ilarge T-prong isolantite socket. Hammarlund. 1
i i i |
1

4

l.

/&
| “’; lﬂ i

A hottom view of the J-tuhe exciter.

Coil Data
CATHODE COIL
80 meter xtal 20 T. Ne. 24 D.C. close wound

on lYy"” form.

40 meter xtal 10 T. No. 24 D.C. close wound
on 1% " form.

OSCILLATOR AND FIRST BUFFER PPLATE
COILS

80 meters 28 T. No. 24 close wound 14" form.

40 and 20 mecters 9 T. No. 16 spaced to 14
inches on 1Y inch form.

ILAST BUFFER PLATE
80 meters 33 T No. 14 tinned on 21" form,
o length of wWinding 3”.
meters 16 T. No. 14 tinned on 2" fo
length of winding 3". n 2%" form,

20 meters 8 T. No. 14 tinned on 2" form,
length of winding 1%". .
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ST A

ALLIED RADIO CORP.

833 W. Jackson Blvd., Chicago.

[[] Send me your FREE NEW SPRING AND
SUMMER 1936 RADIO CATALOG.

Name

Address

ARROW POINTS TO UNO ALL-WAVE COIL.

We guarantee satisfactory performance or your money will be refunded $ 00
by your dealer. Write for our cireular, “How to use it and how it works.’ i

11 Mollineaux Place

AT LAST!

Thedreamof millions has been

REALIZED

This unit alone will take the
place of all the necessary coils
required to cover all amateur
Lands.

No switches, no seoldering and neo
alteration to your present receiver
is required to make use of this unit.

ECONOMICAL — EFFICIENT — ATTRACTIVE

Disenunts
o _Amateurs

UNO ALL-WAVE cOIL CO. t
Roosevelt, N. Y., U. 5. A, and Experimenters

Dept. 5-4

Please mention SHorT WAVE CRAFT when writing advertisers
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AGUES ...

_ Now you can get an 8 mfd, Sprague
450 V. Condenser for only 57¢ net—either
In the Tiny-Mikes or standard size units
+» . Or, if you wunt the finest, most
universal replacement money can huy,
try an 8 mfd. EC “600 Line” unit—

the Rolls Royce of Condensers,

Remember: YOU DON'T HAVE TO
CHECK SURGE VOLTAGES IN 4

RECEIVER WHEN USING ECS AS
REPLACEMENTS. . , .

You owe it to your reputation to use
the best—ON EVERY JOB.

SPRAGUE PRODUCTS CO.
North Adams, Mass.

¥ £ L Fﬂ:—

$PRAGU Ex#CONDENSERS

| S
AMERICA’'S FINEST LINE OF QUALITY UNIT

ROLAND

9-tube Super
Three Bands

1f to 550 Meters
*OPERATES ON 110, 135
AND 220 VOILTS., A.C. 60
CYCLES

*9 ALL-METAL TURES

WSENSITIVE SUPERHET
CIRCUIT

*EFFICIENT BAND-
SWITCHING—NO PLUG-
IN COILS

H WwWAUTOMATIC VOLUM E

q g CONTROL
A remarkably outstanding receiver, sur- A*NO1SE SUPPRESSION
prisingly different from the usual run of t CIRCUIT
all-wave superheterodynes. Add $5.00 for cabine *3.COLO R BANDSPREAD
atie_volume control, duodiode detector, noise-suppression cireuit.  DIAL
nh:s%mi':versio“ for di;?ortionlo:s, reslsia?uete-eoupled. push»pnull output stage WwRANGE, 15 to 550 METERS
=—all these features pius many new circuit innovations make 1his exeelient IN THREE BANDS

Licensed under R.C.A.
Hazeltine Patents

all-vave set the most outstanding recelver value on the market. *TONE CONTROL '
: : g ATE Only stamlard parte of highest cal-
Tubes employed: one GK7 as R.F. amplifier; one 648 as combination o i
oselilator anct first detector: one GK7 us an LEF, stage; one G116 ot o teinie (bre are  nse. The chassis and

Purbose gerond detector, automatic vojyme control an:l nniﬁﬂ-sup"r|.5!|(!|| nl;l",illll(.1.':'.b?ll:l" u:r;::,‘;::—rilllllilgm'Im:-::llziirI:Ei
tube; one BF3 as first audio: one KOS as i phuse-Inverter tube: two BEAs whit the finest  matehed walnut ve-
as resislance-voupled stage of 1ah-pull amplldeation and, linally., a 5741 1

TN e bt O brs, Measures o X 16% wid
reetiler—NINE TUBES IN ALL—the newly.perfected, latest type all- g“‘lrls3|':l:|:l‘::rlssh?;l'll:ll'lfzh“‘!:chl‘l‘x‘!‘l:

und speaker, 23 lbs. Cabinet, 4 lbs,

A large. four-inch bandspreadd dial having a dual tuning ratio of 125 (0 ealri.
1 and ::‘5 to 1 mnkf.nltu;nug for rurul)zni n?l-l l),i\'hzglmic:;;:'r u r:-al l;leilsllrvl, ggagré;l’elcms_?’l&%$?o"~s FAUNRD
The enlibrated dial lights up automaticslly with 3 erent eolor each o -
thne rwt'i\rr‘is suitched to a now band. NISHED WITH gE-.‘cH ROLAND

Complete corerage from 15 o 550 meters is obtainedt through an efleient Our onty terms are net. eash with
coil-switching arrangement. No “dead spots.” Soild eomplete awith large order, or 20 lepasit—bakanee (1),
10" auditoriun-type Jensen matched ¥namic speaker, and 9 Raytheon 1), Order directly from this adier-
ali-metal ubes, ~ Cabinet $5.00 adstitional, tisement,

ROLAND RADIO CO., 1340 East 9th St., Brooklyn, N.Y.C.

M's"c EYE TUNING UNIT 'r!f_\v{o Tube SW Receiver Only $3.00 'ess_tubes.

unwired,
LI e

A REAL, powerful 2 tybe

short wave get that Drings

- \ | In"rur(-luntslmlm‘lé. btmlhl‘e

e et " int (1] . amateurs, -

= Modernize Youn_ Radio! gus::"sllatlo:sn;unlcr :-;;::":

. . 'on LEN & wor a

Y?::u?;:l, lgifz]iﬁz g{ee:: | Your fingertips, ']'nvxncn-

m N

development of modern
science — cathode ray
viswal tuning., Sceure
the hair line tuning

2 Tuhes, extra.

-

metal tubes,

| 116 volt house  enrrent,

+ Large. vasy to follow w|p-
Ing dliggram aml instruc.
tiotie, WE GUARANTER
RERTLTS,

give, simple, aml easy o
operate.  Requires no hat-
now being featured in — —i Wired, extra... 75
only the highest priced CENTRALLION ENGINEERING €., 135-4

teries. Works entlirely from
Liberty, New York City
receivers.

Operation guaranteed fxmintl:[:l:)ndfr;ru:‘-lu;'rl'g;:l)“:::’r:x:: 18-puge bouklet ernmmed full o
with any A.V.C. Circuit. “AERIALS AND HOW TO USE THEM"

i i ji o Dlet It tion far eliminating noise
Price complete ......§3.00 el TR, 2, SamBlle Information e el bating i
lanced line filters, A Freguency N aind Foe as i

An Ultra Short-Wave
Burglar Alarm

(Continued from page 716)

literally wmillions of electric waves 1ill
practically every bit of space in the room,

The accompanying diagram shows the
basic principle of how the waves zig-zag
back and forth across the room between
the opposite walls, until they finally reach
the receiver. Under normal conditions
with no intruder present, the signuls of
constant intensity are picked up at the
receiver, but if a person’s bedy intercepts
the waves in any bart of the room, it aets
the same as a mirror would in connection
with a light beam, and the radio waves are
reflected in such a man ner that the
strength of the signal picked up at the
receiver is changed or weakened, This
change in the strength of the signal inter-
cepted at the receiver can be caused to
switch on a warning or signal light in
another part of the building such as
watchman's office, or the alarm may take
the form of a bell, or again it may be sent
through directly to police headquarters.

By using two or more of thesc¢ trans-
mitters and receiver systems, a criss-cross
wave pattern may he employed, so that
every part of the room is surely protected
by the ultra short waves and even though
i person stood in a certain “safe"’ spot,
found by experiment, where the alarm
Was not sounded—the movement of an
arnt or a leg would intercept one of the
waves and cause the device to funetion.

By setting up g veritable barrage of
uitra short waves in a similar manner to
the burglar detector, it would be possible
to devise a very good aireraft detector.
In this case the aireraft would act in a
similar manner to the person’s body enter-
ing the room equipped with the burglar
detector and the plane, for example, would
act the same as a mirror and reflect the
waves back te carth. Sensitive ultra-short
wave receivers located on the ground,
would intercept the refleeted waves, and
knowing the distance between the truns-
mitting and receiving stations, and also
the angle of the waves as they were ra-
diated from the transmitter, the exact po-
sition or leoeation of the airplane c¢ould
be caleulated at once,

Pilot Explains Man-

euvers by Short Waves
(Continued from page 711)

the announcer on the ground and both
ends of the conversation ure amplified out
over the field by means of loudspeakers.

For ¢xample, the announcer asks: “Al,
will you please do a dive ending with
vertical loop?”

Williams replies: “I am now 5,000 feet
up. I push the stick forward and we go into
a dive. I gzain speed rapidly. I am now fall-
ing at a rate of 240 miles an hour and at
about 500 feet above the field | pull back
the stick slowly. We elimb quickly then
slower and finally by returning the stick
to a neutral position we gre now flying
upside down.”

Few, if any, channels are available in
the longer wave bands, already erowded
by a wide variety of uses. Ultra-high fre-
queney radie waves travel in a straight
path like light and are particularly effi-
cient for the short-range operation re-
quired in Major Williams’ demonstrations,
during which he will always be within
sight of the air field. Use of the ultra-
high frequency channel demands extreme-
ly sharp tuning and a)) the units in this
radio equipment are erystal-controlled for
this purpose.

Our Information Bureaw will gladly sup-
ply manufacturers’ names and addresses of
any items mentioned in Short Wave Craft.
Please enclose stamped return envelope.

Specify A Voltage :‘:n’:‘pu Em‘:::l'l'“:;l'i I;I' |‘:mi.h-il lations fur apurtment houses and
- Sent postpaid for a dime Don’t miss W2AMN’s Transmitter
MONW TH PRODUCTS COMPANY L 0 mis
3T icnzan A PRO Chicago, itl. Arthur M. Lynich, Inc., Dept. 8, 221 Fulton S, N.Y.C. description in next “HAM’ issue!
Please mention SHORT WAVE CRAFT when writing advertisers 9
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“Magic Brain” and “Eye”
Make $S-W Tuning Easy

(Continued from page 712)

the electrical shadow., The electronic im- |
age thus produced is not only an accurate
visual tuning indicator, but also tells |
at a glance how strong the station’s signal
is and the amount of interference, if any,
that is present, because it registers every
radioactive impulse in the antenna. (
In the schematic of Figure 1 we see that
the detected signal voltage is applied to the
grid of the triode section of the 6E5 from
point A of the diode-detector circuit. In
tuning in a station, as one turns the dial
slowly, grid G, becommes more negative
with respect to the Cathede, C. This means
that the plite current is decreased so that
a decreased voltage will exist across the 1
Megohm plate resistor R. When the sta-
tion is tuned exactly to resonanee the de-
tected signal fed to the grid G1, of the GE5. |
i« such as to reduce the plate current prac- |
tically to zero. Note that the ray-control
clectrode, G2, s connected direetly to the
plate of the triode and varies with the posi-
tive voltage on the plate so that as the xig-
nal is tuned in and the drop across R de-
crenses, the voltage on G2 increases, heing
a2 maximum at resonance. As one tunes off
of resonance the decreased negative voltage
at A causes a decreasing grid bias and
therefore an increasing triede plate cur-
rent. This increasing plate current in turn
causes an increasing voltage drop in R.
thus lowering the positive potential of the

ray-control »lectrode G2. |

It is the variation of the voltage thus obh-
tained on the ray-control electrode which
controls the displacement of electrons and
causes the “Eye” to close as the station is
tuned-in and open as the station is tuned-
out.

Television Advances
In Italy

(Continued from page 716)

brush made of very fine litz (stranded) |

wire would touch the photo-sensitive sur-
face of the photo-electric cell.

It is easy to understand that this
“touching” electron beam decreases the
“resistance” of the cell vacuum against
the radiation of clectrons. This trick also
increases the speed of the electrons which

of the cell, and since electron beam of the
cathode-ray tube is used as a kind of

is
“hridge or conductor” for the photo-elee-

trons the sensitivity of the new photo-
cell increases tremendously.
Contrary to the similar devices of

Zworykin and Farnsworth, a mechanically
operated scanning instrument in the form
of a tiny mirror drum is applied to scan |
the image.

The pholo-eleetrical impulses obtained
Ly the “Telepantoscop” which consists as
explained above, of a combination of a
photo cell and a cathode-ray tube, are
then transmitted to a pre-amplifier of nor-
mal design but having surprisingly small
dimensions, It might be of interest to
notice that this pre-amplifier of small size

has an ahsolutely flat response curve.
starting with 25 cycles up to 1,000,000
cyeles!  Since the “Télépantoscop™ has

small dimensinons, (and also the pre-amp-
lifier is of small size) it was possible to
install both parts including some optical
devices and a synchronization instrument
into 2 box as large as a normal film cam-
erit.

The television receivers made by the
Italian Company reproduce an image 8 by
10 inches in size, by means of cathode-
ray tubes. An image definition of 180
or 240 lines, with 25 frames per second,
may be recreated upon the cathode ray-
tube screen. The price of a complete re-
ceiver is about $610,00.

Watch for Details of Good AF. Amplifier ..

in Next Issue!
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HAYNE

5-Tube Receiver

72
TO

5535
METERS

Combined for the first time in a sin-
gle receiver having the greatest tuning
range ever incorporated in one set.

A. J. Haynes, who designed the first
regenerative kit sct (1922) and the first
superheterodyne kit set (1924) chose
RACO to build the final medel of his
new R-S-R receiver—another first AND
DOES IT PERFORM!

The R-S-R is not only a remarkably
fine DX receiver for all of the short
wave and broadeast bands but it is the
smoothest super-regencrator we have
ever seen, giving exceptionally efficient
reception on the 5 and 10 meter bands.

Come in and see us; operate the
R-S-R yourself and look over our spe-
cial U.ILF. equipment—transceivers, 53
meter M.O.P.A's, etc., all at direct la-
boratory built prices.

RADIO CONSTRUCTORS
LABORATORIES

NO SKIPS-NO

T

DEAD SPOTS
REGENERATION PLUS SUPER-REGENERATION!!!

Self contained power supply.

Multi-band switching (no plug-in
coils) down to 15 meters.
High efficiency plug-in coils below
15 meters with super-regeneration.
Electrical plus mechanieal band-
spread,
Trual regencration control. X
Hiss control on super-regeneration.
Perfect logzing and absolute stabil-
ity on super-regeneration.
Dynamic speaker and carphone re-
ception.
# Tubes used—2 MG6KT's, 1 MG25Z5,

1 MG4a3, and 1 76, w
ORDER DIRECT FRO.\LI_I_I_IS_&D__

Complete R-2-18 sets wirel tested, with |
f tuhes. speaker, wl cabinet l{oml.\'s 65 ‘
to plug In alel cherate . l

Complete kit: unwired. ieluding «!xn-mit‘s‘ 495

IS S N S

gpeaker, power sumly and wired switch-
rol) assemhlv (lese cabinet and tubedd

__rwil_assemhlv floss caninel and W0 e

136 LIBERTY STREET
DEPT. H NEW YORK CITY
EXPORT DEPT.—103 HUDSON ST.

TO BUILD A NEW “RIG"?
WE STOCK ALL

RADIO EQUIPMENT

FOR TRANSMITTER
¢ REQUIREMENTS

LICENSED RADIO AMATEURS

AT BOTH OF OUR STORES
Our catalog on request only to those
living in Pennsyivania, Ohio, W. Virginis

CAMERADIO)

601-3 GRANT ST., 30 TWELFTH ST.
PITTSBURGH, PA. WHEELING, W.VA.
ISR st2hlished 1919 EE—

RESULTS Demand
GOOD INSTRUMENTS

TRIPLETT manufactures
a complete line of elec-
trieal instruments for ra-
dio, electrical and gen-
eral industrial purposes
both standard and cus-
tom built—For better
short wave work, write

Milliammeter
Model 321

for catalogue.

T

o
Triplett Electrical
Instrument Co.

284 HWarmon Drive
Bluffton, Ohio

LET
BECEATH
AL IMSTRUMEMTE

JUST STARTING [

are radiated by the photo-sensitive layer |

>AMPLIFIER
IT

s

Give that amplifier a factory built pro-

fessional appearance by building 1t on

one of these units

Undrilled chassis—32 ;" hizh. Cane de-

| sign perforated metal shield cover.
Finizhed in black wrinkle cnamel.

L HI25—1312" 1 57 x 84" high—List $3.30

 126=—17 " x 77 X B high—List §3.75

Co27—17 7 ox L x 84" high—List $4.3%

40°, Discount to Radio Dealers and Amateurs
New Catalog Sent Free Upon Reduest

BUD RADIO INC.

1937 E. 55th St. Cleveland, Ohio

i " Standard
HAM” SPECIAL St opdprs
A highly efficient code teacher
u-ing heavy specially prepared
wazed paper tape, having two
rows of perforations, Write for
Free folder 8. W. 4 DEALERS
—yresnpandence invited with deal-
etn (7 Drotected territories.
We are the originators of
this type instrument.
.e TELEPLEX CO.
72 Cortiandt $t., Neéw York Chty

Insrument, with tapes prepared
¥ expert and comylere cour
of lesnons: all v $11.9%

Please mention SHORT WAVE CRAFT when writing advertisers
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TUBE PRICES REDUCED!

First Grade Tubes—Licensed by R. C, A.—All
prices F. O. B. Newark, N.J. Orders for less
than $3.00 not accepted. 20% deposit required
on all orders.

REGULAR TUBES

Your Your Your Your Your Your
Cost Cost
ot et S Bt G &
Type Type Type Type Type Type
Zy'c? Olyx 24A 19 1V 83V
45 12A 35.51 20 22 1C6
26 36 33 32 6F7
30 38 42 34 PZH
31 39 43 53 182B
37 41 46 59 183
40 44 49 79 484
56 47 55 84 485
71A 57 75 1A6 686
76 58 77 2A3 10
80 82 78 ZA7 g1
00A 83 85 2B7 12A5
523 89  6Ad(la) 12A7
6D6 99V 6A6 50
99X 6A7 56
2A5 6B7
2A6 6Z4(84)
6C6 99Std
12Z3 WD11
25Z5 WD12
B. H. Rectifier Tube......ccoevinneei.. $ .89 |
Photo Electric Cells. ... ..ccc.o..... 1.25
Supersensitive Relays for Photo-
cell s 2.95
Friction Tape, 2 0z..covreeueencriaanen. .05
Supersensitive Galena Crystal. .12
Bakelite Panels 7"x12” .69
Cadmium Plated Chassis 5”x9”.... .15
4-5-6 Prongs Wafer Sockets, ea... .03
4-5-6 Prongs Isolantite Sockets, 24
L O .
S5.W. Coils, set of four, 15 to 200
meters, 4 prong..................ooeel .39
Pie Wound R.F. Chokes 2.5 M.H. .24
4.5-6 Prong Plug-in Coil Forms, 08
Ly .
Line Cord Resistors, any size. . .. 32
Metal End Resistors, any ochms.... .05

Test Prods..........ccooiiimiiiiainnennnn.
Aluminum Panels, 7x12..............
Double Button Microphone
Heavy Filament Wire, 15 ft

Spaghetti Tubing 30 in. length.... .03
Mike Spring, 8 for........ooooeinn. .15
Rola F4 Speaker, Dynamic, 3,000

ohms, 5" .o 2.15
Best Grade Push Back Wire, 25 ft. .13
5 tube AC-DC Dynamic sets, com-

plete with 5 tubes, Dynamic

Speaker, wired.. ... ... 6.95
Indoor Ribbon Aerial.................... .26
Tip Jacks................. e eemeeneaeanaa——— .05
Bakelite Knife Switches.............._.. .19
Polymet Single 8 Mfd. Condenser,

500 Volts .........covvereniieaeeiaenens .39
Polymet Dual 8 Mfd. Condenser,

500 Volts............ooieiiiiiiaannen, .69
Neutralizing Tool......................... .32
Midget Condenser, 140 Mmf., 1

BARE i .55
Midget Condenser, 150 Mmf., 1

BaANE it .55
Midget Condenser, 140 Mmf., 2

gang ... .. 1.05
Head Phones 1.29
Rola F5B 6" Dynamic Speaker,

2,500 Ohm...........ooovuernaannnnn ee 2,70
Desk Mike Stands. ... 1.25

No Catalogue—But Lowest Prices

REXTRO 37 Lock Street

Newark, N. J.

| Notice should be

—
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A 3-Tube Battery Type S-W Receiver

(Continued from page 714)

same time this choke offers very high im-
pedance to the audio frequency. The 250,-
000 ohm resistance is used to eliminate any
fringe-howl which might be present. By
using impedance coupling instead of resist.
ance, we get almost double the gain in the
detector tube.

Audio Stage Uses a 33 Tube

The audio stage uses a high-gain pentode,
type 33. This gives enough loud-speaker
volume for all but the weakest stations,
taken of the type of out-
put circuit used. By this means, all of the
plate current is kept out of the speaker,
which should be a sensitive magnetic type.
Provision is made for earphones, which,
when used, cuts out the speaker automati-
cally. A tone-control is also used in this
set and helps get rid of the background
noise on some of the weaker stations.

When building this set, or any set, be
sure to use the best of parts. That old
saying that “A chain is no stronger than
its weakest link,” is still Very true in the
radio field. All the tube sockets are iso-

lantite; the condensers, both the ganged
tuning condensers and the 35 mmf, R.F.
and

Eadding condenser are Hammarlund
ave isolantite insulation, and the coils
used in this set are the new Hammarlund
coils wound on XP-53 fours. These were
purchased already wound, hut may be
wound by hand if the constructor so de-
sires. All fixed condensers should have
a voltage rating of 400 volts to insure a
large safety factor and should be of any
approved type. The resistors should also
be of a standard make and should have a
rating of % of 1 watt. No provision was
made in the set for a doublet aerial be-
cause there is very little noise in the open
“country” anyway. -An inverted L type
about 75 feet long is being used by the
author with very good resuits,

Arrangement of Parts on Chassis

This set is built on a steel sub-base 11
inches x 7% inches x 2% inches and the
panel is 12 inches x 7 inches. The follow-
ing layout was used, and should be used
by anyone making this set. In the back
left-hand corner is the detector tube and
in the front of this is the three-winding
detector coil. In the middle of the set in
the front is the two-gang 140 mmf. tun-
ing condenser. Back of this is the 700
henry choke and to the rear of this is the
type 33 power tube. On the right of the
set at the back is the R.F. ¢oil and in
front of this is the R.F. tube. Notice that,
by placing the R.F, and detector coils in
this position, they are as far apart as pos-
sible and the R.F. plate lead to the detec-
tor coil is as short as possible. Two wing
type shields are used and these prevent
inter-coupling of the two cireuits,

On the panel to the extreme left is the
regeneration control and one of the battery
switches, Next is the tene contrel, Next
is the dial, which gives a high ratio and is
easy to mount; below this is the earphone
jack. The next knob is the R.F. padder
and on the extreme right is the R.F. gain
control and the other switch. Two switches
have to be used, one for the A battery and
the second for the B batteries. The entire
set is enclosed in a black crackle enamel
box with a hinged cover. All wiring, espe-
cially the grid and plate leads, should be
as short as possible.” Perhaps many of you
“Hams” and “Fans” interested in this set
wonder why the 100 ohm resistor is ysed
in the filament circuit. As the tuhes are
all two volt type, they are wired in series
and thus 4 No. 6 (1% volts each) dry cells
may he used as the “A” supply. Two of
these tubes, the type 15, draw .22 amp. each
while the 33 needs .26 amp. If the resistor
was not used the two 15's would operate
at a voltage a little in excess of two volts,
while the 33 would run a little under two
volts. But by using Ohm’s law, we find
that 100 ohms at 4 volts will pass .04 amp.
which is the difference in current between
the 15 and the 33. By shunting the two
16’s (as shown in the diagram) with the

resistor to the 33, all the tubes will oper-
ate at two volts. Although no difference
can be noticed by ear, if the resistance is
left out, no doubt the tube manufacturer
knows best when he said that these tubes
should be run at ¢two rolta’ The total “A”
current drain is .26 amp. at 6 volts and the
“B” drain at 135 volts is about 20 injlls.

A bottom view of the receiver.,

(M.A.) If the above directions are fol-
lowed, no trouble should be had in build-
ing this set and getting it to work.

Results on Test

This set has been used by the author
for the past several months with “swel]”
results. On the Police, Amateur and short-
wave broadcast bands, almost all stations
conme in on the loud-speaker. Some “for-
eign” stations, such as the South American,
English, German, French, Spanish, Mexi-
can, and Canadian stations, come in with
more volume that you will need in the aver-
age room. Twent{y meter phone stations
have been receive regularly from South
America and Europe, Police calls, 80 meter
and 160 meter phones, etc, have heen re-
ceived from all over the country! And as
for C.W.—the set's “alive" wit it!

Regular broadcast coils may be used in
this set, making it a swell all-wave job.
If broadcast coils are bought, about ha'f
of the interwound coil or primary on the
detector eoil should be taken off or the
set will not be very selective and almost
all stations will block the detector.

I have had very fine success with this
set and I am sure that yoy Hams or Fansg
who construct it, will agree with me.

Parts List

C1—2 zang 140 mmf. condenser,
C2—35 mmf. variable.
C3—4—._1 mf. 400 volts.
C4—.0001 mf. mica condenser.
C5—.00025 mf. mica
C6—.25 mf.
C7-—,02-—400 volt.
C8—1 mf.—400 volt condenser: Cornell-Dubilier.
R1--300 ohms resistor.
R2-—25,000 ohm var, and SWI1 (switch),
R3--100 ohm resistor.
R4-—100,000 ohms resistor.
RA6—5 meghom resistor.
R6—50.000 ohm var. resistor and SW2 (switch). ,
R7—40 000 ohm resistor,
R8-—250.000 ohm resistor.
R9—250.000 ohm resistor,
R10—50.000 ohm resistor.
CH1—2—2.1 millihenry R.F. choke.
CHZ2- 700 henry A.F. choke.
CH3—30 henry A.F. choke,
I—Closed-circuit jack.
1—Aerial and ground posts.
1—4-wire cable.
1—twin tip jack.
1—subpanel 7% “x11”x214",
1—panel-7"x12",
l—cabinet-—7"x8"x12”~.
1-—set 4-prong coils; Hammarlund

. Box for data.)
1—set §-prong c¢oils ; Hammarlund.
l1—type 33 tube. RCA Radiotron.
2—tiype 15 tubes. RCA Radiotron.
1—4.prong isolantite socket.
1—6.prong isolantite rocket.
2—b&.prong isolantite socket,
1--K-prong wafer socket,
Nuts. bolts. heokup wire, ete.
2—tube shields.

(See Jan.
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SHORT WAVE CRAFT

Short Waves and

Long Raves
(Continued from page 719)

W6ERT'S HAM STATION

Twenty meter. phone — Mexico City,
Santa Domingo, Eastern Canada, all of the
U. S. Districts and Hawaii.

Forty meters CW, all continents several
times.

Seventy meter phone, all U. S, Districts,
Canada, Mexico, Hawaii, Alaska.

Eighty meters CW, all U.S. Distriets,
Canada, Cuba, Chile, South America, Ha-
waii, Guam Australia, Mexico, Alaska.

One hundred and sixty meter phone, all
Districts of U.S.A.

Several antennas are used, five of them
to be exact. They are as follows:

Five meter Picard vertical for five
meters only.
Eighty meter Zepp. for ten, twenty.

forty and eighty meters.

Two twenty meter half-wave doublets,
one vertical, one horizontal, used in trans-
mitting or receiving.

Forty meter half-wave end-fed Hertz,
can be used also as Marconi type (with
ground) on several bands, including the
one hundred and sixty meter band.

Many thanks for all the
Short Wave Craft and hope Yyou con-
tinue to further the art of short-wave

radio.
AL GOODYEAR, WGERT

1917 So. Mesa St.,

San Pedro, Calif.
“Al” and we hope you
enjoy SHORT WAVE CRAFT the coming 12
iusues. You have a tip-top wlation, oue
that “steps out” and hrings home the bacon.
Why not write a description of some of
your apparatus, both transmitters and re-
ceivers; tell how they are built and send
a clear phato or two of the apparatus.
We're waiting «Al" !—Editor.)

(Congratuletions

George Vesely Has
“"Live"” Station

Many of your hookups are used in my
station and give excellent results. The
“QSL"” cards are kept in file because the
walls cannot be defaced. Hoping [ see
my station in “S.W.C.” soon,

GCEORGE VESELY, WISKR,
1520 W. 18th St,,
Chicago, Il

(Well, George, you gel your wish; here
she is. Looks like a “live wire” station.—
Editor.)

All the Way from
South Africa

(3-tube) using two type 30’s and one 31.
Am operating on 20 and 40 meters, and

so far have worked 6 continents and 34

countries on 20 meters! .

The output of my transmitter 1s 30 to 35
watts. The instrument on the right-hand
top shelf is a recorder, and has been in
successful use for the recording of mes-
sages up to a distance of 2,000 miles.

B, H. BEUKES, ZUIX,
P. O. Box 19, Reitz Street,
Somerset West, C. P., South Africa.,

(Fine work, B.MH.B., and let's have details

of that “Recorder”! Editor.)

Daily Weather Maps
By Radio

(Continued from page 715)

be sent to the ships on two different
frequencies, one a apted to transmis-
sion up to about 1500 miles, and the oth-
er suited to transmission over greater
distances. The ship operators will thus
be able to select the frequency of most ef-
ficient reception for their position. Al-
though the service will at first consist
largely of weather maps. the facsimile
apparatus will also be tested in the re-
ception of type matter and pictures.

Please mention SHORT WAVE CRAFT when writing

fine articles in |
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Sargent Model 10

5 Tube Receiver
LOOK AT THESE FEATURES—All-Wave

Iluminated Airplane Dials,
Jensen Speaker, Coil Switeh
0 PLUG-IN COILS
Large

Band Spread,
Built-in 5-inch
for Wave Changing-
Built-in Hum-free Power Supply,
Tuning Knobs, Headphone Jack.

:.......................‘
Add THOUSANDS of Miles

to Your Present Range

Announcing Sargent Regenerative I're- Ampil-
fler. Iegeiteration at the input does the trick.
There Is no substitute for it. Only one tube
13 needed—only one is used. If we used
eiottgh 1o 1ight a Chrlstmas tree we couldn’t
improve it. Actuaily digs down Into the noise
level aml pulls out the weak ones, Uise it on
any super—ihe better the super the Detter it
will work. Wil add many forelgn stations
to your log. U'rice §16.50 conplere with tube.
Write for full dJdescription.

e

Radio Operators—
HERE IS YOUR RECEIVER!

COMMERCIAL TUNING RANGE. 13 to
3750 Meters Continuous Tuning, no skips,
no dead spots. Special Coil and Tap Switch
design permits this extension in wave cov-
ernge without adding losses.

TIME SIGNALS. Long and Short Wave
Time Signal coverage. Gets the Navy time
signals from 2400 to 2700 meter stations, and
time signals from all over the world on short

waves.

WEATHER REPORTS. High efficiency from
2000 to 2300 meters for weather broadeasts
(code), Airplane beacon weather reports
(voice) 900 to 1500 meters.
SHIP-TO-SHORE TELEGRAPH. A knock-
out on 600 and 700 meters, Short wave tele-
graph from all over the world.

AMATEUR PHONES — POLICE CALLS,
Covers them all. Band Spreader makes it
easy to pick them out in the crowded bands.
A COMPANION FOR YOUR SUPER. Up-
to-date amateur stations are putting in Model
10 B3 a companion to the big super-het. The
flexibility of thia receiver makes possible the
emergency coverage of ALL WAVES.

AMATEUR NET PRICES

Tubes and Speaker included
Model 10-CA, 15-3750 Meters, Comnplete..
Modet (0-MA, 15-1500 Meters, Cowplete.
Model 10-SA, 15-550 Meters, Complete,.
We Uit and Recommend RCA T

D.C, and Rattery Prices on Request.
IMMEDIATE DELIVERY. O

E. M. SARGENT CO.

Westinghouse

Power Generator

Manutactured for U. S. Signat Corps

200 Watt. 11¢ V. AC

A. C.
ELECTRICAL POWER

from a Windmill,

v from avallable Waterpower, from your
Automobile. from your Motoreyele. from your Bieycle. Foot.
pedals ar Handcrank (for transportable itadio “Transwmidirers.
Strong Floodlights, Advertising Signg) ;. do vou want o
operate AC Radio sets from 32 V. DC farm light systems;
sperale two deneraters in serics to get 200 vV, AL obtaln
tn0 Dhase and three pluse AC. ete, oto.

There Are Over 25 Applications
BLUE-PRINT 22 x 28 in. and Four-Page
8, x 12 in. INSTRUCTION SHEETS FREE.
Send $2.00 depeoslt balance .OLD. 7
shipping weight 18 Ibs.

(Replacement earbon hrushes houghi separate $1.050 per
set of four. Set of insirueiions bought separate $1.00.1

MONEY-BAMCK GUARANTEE.

inclwling four re-
ftiue=print and

Generator, a8 described.
placetnent carbon hrushes.
instructions

5£0 West Washingion Bivd.,

—

Dept. SW 435, Chicago, Winols

———

‘“‘CHI-RAD"”’

Has the New All Star
Transmitter Kit

| Send for details and prices.
Trade in your old S. W. receiver for 2
new one at Chi-Rad’s
liberal rerms.

CHICAGO RADIO APPARATUS
COMPANY, Inc.
Headquarters for ""Hams” for IS years

W9RA—W9IPST
415 §. Dearborn St.

e —

Chicago, Il

L

WELLWORTH TRADING COMPANY

212 Ninth St. Dept. S Oakland, Calif.
weeeire IGH LEVELVELOLITY
‘ Operates WITHOUT PRE-AMP || | ELCAHATES

HIGH IMPEDANCE—2000 OHMS
THIS MICROPHONE IS HIGH
ENOUGH IN IMPEDANCE TO

OPERATE DIRECTLY INTO

GRID . . . BUT NOT HIGH

ENOUGH (ONLY 2000 OHMS)

TO INTRODUCE SERIOUS

[k LOSSES IN LINE UP TO 200

Jl Repiaces condenser and erysial

rkes No changes necessary
Elminates input Iranslormer
and its losses. Elminates hum
trouble and feedback

[ Mew/posimve-ano-
S smooTH-ACTION
| STANDS

Positive, non-sliding, ball-bear-
ing cluichl Will never wear out
. . . never require adjustment.
WILL NOT "CREEP". Tightens
with only Y3 lurn of clutch. Mike
cem be rotated without I ing
clutch, SMOOTH. PHELIMATIC-
LIKE ACTION up ond down. A
1 model for every purpose, WRITE
[ A _ FOR ILLUSTRATED BULLETZN S.

TROUBLE

=4 [

l

MODEL EKB-H. lor
speech and music.
UST $42.00 with coup-
ling. MODEL RS-H. for

NEW YORK

Leaen ecmle easlly, at your
convenience  and economlcaily.
Famous lustructograph prin-
clple. Comnplete with cholee
wllof 5 tapes, and Buok of
tnstructiens. Delivered post-
patd anywhere in U2\ Semd

yosteard for full details.

INSTRUCTOGRAPH

COMPANY, Dept. W-4

Chicage, Ul

YOUR OWN

Slow Speed Wind Charger

from old auto generator. We show

ou how, Make mon:
others. Light your bulldings and play
gdt.:?éz l‘)rlini:OQ?O nf;erw'e%pelru::or changes.

» Wit o 3
Satisfaction guaran or dime rem.!ll]ged.
LEJAY MANUFACTURING €0
1417 W, Lake St., Minneapolls, Minn

ECONOMY CODE MACHINE — $12

912 Lakeside Place

| Build
I FREE
\ o

Have you the six best short wave radio
I books? See our ad on page 760.

wwWw americanradiohistorv com
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It’s Fasy to Build the

ALL-STAR TRANSMITTER

ANYOXNE with serew driver. plicrs ami soldering
iron, ard only a kitchen table to work on, van huild
the etheient ALL-ST.AR TRANSMITTER,

Photographs and Diagrams
Make Assembly Easy

Dirilled chassis and detailed instructions, including
phatoxraphs, enable you 1o hutld without laborioys
drilting or machining. Instrnetion Sheet eives sten-
by-step procedute, with 2t uhotoxrgphs and eight (ia-
grams,  Complete constructional «data amil disgrimns,
25¢ postpald, or FIREE with foundatlon uhits.

Specified Parts Stocked by Jobber
Speelfied parts aphroved by the designers are stocked
hy your jobber, and made by these sponser-manufac-
turers CTIIORDARNON AC MEG, CO—HAM-
MARLI'ND MFG.  CO.—CORNELL-DUBILTER
CORP.—TRIPLETT ELE(. 1NST, O, —(OHMITIL
MEG, CO.—E, F. JOHNSON CO. CROWE NAMI
TLATE (4.

See Your Jobber or Write

ALL-STAR

HEADQUARTERS
o 112 W Adams St., Chicage

ALL - STAR TRANSMITTER|

(Build It Yourself!)

1'0\\'! Any amateur, with serew driver, pliers and

soldering iron, and only a kitchen tahle to work
on. ean bulld the professional-looking, eMicient ALL-
ATARL TRANSMITTER—uhlch comblnes the Cchgi-
neering skill of seven leaillng  sponsor-manufarturers.

40 to 500 Watts—No Waste!

Srart with 40-watt, €W or phone. Fxpand to 500-
walt W oor J00-watt plate modulated phone. Al
harts amd values tested. Nothing need be dlsearded.
Foundation units drilied and machined, ready for
assembly.

Send us your orders
HARRISON

An RADIO cO.

12 West Broadway,
MITTER New York City

TRAMS

I NEADQUARTERS For
The Sensational
W BUILD WRLIR Owh

HLISTAR

Also Headquarters
Short-Wave Receivers

We carry a complets Nne of parts for all the new
Short Wave Receivers

M & H Sporting Goods Co.

S$I2 MARKET sT. PHILADELPHIA
1709 Atlantic Ave., Atlantic City, N. J,

Zuith lhe
NEW MILLER
LINE FILTER

LW, MILLER COMPAN
B

hadk ] Flide Bi. 0 Low Asjeles, Cali

SHORT WAVE CRAFT for
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HV-475 Transmitter Power Supply

® ALTHOUGH designed as a companion
unit for Eilen HF-35 SW transmitter,
this compacet and well designed power pack
may be used with any type transmitter
having similar power requirements,
Inspection of the circuit diagram reveals
the use of the popular type 83 mercury
vapor full-wave rectifier in o well filtered
circuit. power  transformer supplying
1200 volts C.T. at 200 M.A., 2% volts at
7 amp., 5 volts at 3 amp., and 7!'% volts at
3 amp. is used. A switch in the primary
circuit permits the unit to be turned on
and off. The output of the ncereury vapor
rectifier is fed into a two section filter
network having an exceedingly high ripple
attenuation. In order to have ample in-
surance against condenser breakdown, two
8 mf. electrolytic filter candensers are used
in series at each of the usual condenser
locations. The resulting 60 henries of in-
ductance and 12 nf. capacity, results in a
filter capable of piving up to 200 m.a. of
pure direct current to the transmitter. No
ripple whatever is noticeable on the trans-
mitter's carricr when used with this unit.
The entire unit is mounted in a heavy,
black shrivel finished metal chassis and
cabinet, Cabinet dimensions are such as
to fit directly under HF-35 transmitter,
presenting an unusually neat and business-
like appearance.
List of I'arts
I1—High voltage 1200 V. sec. C.T. trans-
former. Thordarson.

6—Condensers—3 mf. Cornell Dubilier,
2—Filter chokes.

C FILTER CHOKES

T T

Lﬁ —~ J- 475

Pl Vad VOLTS
ol &,
SN e

25 7
YV "/v‘.su
<t

i | cr
x_':"_i"l.'._L_ﬁ__'.‘._',l.l__ g0/ labe) lofy
S—— S Loy

R o L
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Biagram_ahove shows connections of the
HY-475 transmitter power supply.

This article prepayed

from data supplicd
by eourtesy of Eilen

Rudio Laboratorics.

The power-supply is mounted in a neat
and suhstantial cabinet, provided with a
switch as shown,

Steel Tape Now Records Voice
For Re-broadcast

(Continved from page 711)

part of the program.

The method by which the steel record-
ings are made is shown in Fig. A. In ae-
cordance with current fluctuations caused
by a microphone, similar strong or weak
magnetic impressions are recorded on the
steel wire or tape. How this method ac-
tually works may be seen from followingr
description.

If a piece of steel wire or steel tape
passes in front of the recording magnet
twhich in turn is connected with the mi-
crophone amplifier) the molecules of the
steel will be disarranged because of the
magnetic flux e¢manating from the record-
ing magnet, which moves the tiny iron
molecules more or less out of their na-
tural position. When such a piece of steel
wire with “disarranged molecules,” or
magnetic veoice and music recordings, is
moved in front of the “pickup” magnet,
electromagnetic “disturbances” are pro-
duced in the pickup magnet, which are an
exaet replica of the original “disturbh-
ances” produced by the microphone cur-
rent in the recording magnet.  Since it is
casy te convert electromagnetie flux varia-
tions into eleetrical impulses by winding a
coil around the pickup magnet, the repro-
duction process is quite simply solved,

The minute clectrical impulses as fur-
nished hy the pickup magnet coil are sent
through an amplifier. which in turn is
connected with a loudspeaker; or if radi-
ation to the broadcasting listeners is de-
sired, over a preamplifier to the transmit-
ter. Since a steel tape recording ean be
played back as often as desired without
wearing out, and the recording time is
theoretically unlimited, through the use
of a long enough wire, the advantages of
this recording method seems to surpass
any other sound recording method devised.

However, as it is often the case in seci-
ence, there are seme important disad-
rantages involved. Only the frequencies
between 50 and 2000 cycles may be repro-
duced if the speed of the steel tape is one
meter per second (about 3.29 feet per scc-
ond). The frequency response curve may
be enlarged by increasing the speed but
then the steel-tape consumption goes up
in a tremendous degree, thus shortening

the actual recording time to a fraction of
the recording time when low speed is ap-
plied. That is the main reuson why the
British Broadcasting Company records on-
Iy the “news bulletins' on steel-tape, but
music exclusively on wax records,

A great advantage of the stecl-tape re-
cording is the fact that oene and the same
steel-tape can be used again and again
for recordings. Usually after the tape has
been played back, it is led in front of a
powerful “extinguishing,” or “wipe-off”
magnet which “erases” the previous re-
cordings, or in other words bring the
molecules baek into their natural posi-
tion. Such an “erased” stecl-tape can be
used at once for new recordings, without
any decrease in veproduction quality,

[ MICROPHONE PICK-UP Lou\o’svuxsn
MAGNET N4
Vs AMPLIRIER
BATTERY 2
rl
0 STEEL /
. TAPE N,
BATT
RECORDING j
MAGNET EXTINGUISH
FIG A MAGNET
Iliagram showing how *“recording” and
“extinguishing” magnets are arranged

with respect to moving steel tape.

$20.00 Prize Monthly for Best Set

® THE cditors are looking for “new’ re-

ceiving circuits—from 1 to 3 tuhes pre-
ferahly. A $20.00 monthly prize will he
awarded to the hest shoart-wave receiver
submitted. The closing date for each con-
test is 75 days preceding date of issue
(March 15 for the June issue, ete.), In the
event of a tie, an equal prize will he given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE CRAFT,
99 Hudson St., New York City.

Please mention SHORT WAVE CRAFT when writing advertisers
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21 to 10 Meter Receiver

(Continned from page 129}

tance) and want a new thrill, try five!

The set pictured with this article shows
an extremely simple layout that has given
very good results, During the past six
months your authors, in common with many
other hams, have been trying various de-
tector circuits for five-meter work. Col-
pitts, strairht Ultra-audion, the so-called
electron-circuit, and several others,—some
with the weirdest of circuits, were “put
through the mill.” Of all that have been
tried to date, the set to be described has
shown the highest usable combination of
selectivity and sensitivity.

The diagram for this super-regenerative
set will seem quite unorthodox, but then
so are most circuits for five. As will be
seen, a metal tube, 6C5, is used for the
detector. A type '42 Pentode glass tube
is used as audio. If you do not wish to
purchase metal tubes, use a type 76 for
the detector. You will find it almost as
good as the 6C5. Should you want to use
21, wvolt tubes, use a '56 as the detector
and a 2A5 as the audio tube.

The layout of the chassis, from left to
right, is: detector tube, coil condenser ar-
rangement mounted on bakelite strip, and
audio tube. Directly in front of the audio
tube is the audio transformer.

On the panel, the controls from left to
right are: super-regeneration control, tun-
ing dial, and velume control. The switch
below the tuning dial is connected in the
“B” plus lead and is used to render the
receiver inoperative during a transmitting
period.

Under the chassis there are only two
fixed condensers and one fixed resistor,
plus the wiring. The layout of the set is
so simple and the wiring so easy that even
writing about it makes it seem involved.
The best thing to say is that if the wiring
diagram is followed carefully, you can’t
miss.

Now for several pointers about the set
itself. Let's start at the antenna and
work through the set. A good antenna is

quite an important factor for the best u.h.
frequency work, A doublet with two four-
in the center with a good

foot legs, fed

PP

} $50.00 CASH PRIZE
CONTEST

First Prize ..ccceeecene
Second Prize..

e

.--$20.00
. 10.00

Ryl

e A A Ay

Third Prize ..... 5.00
Fourth Prire.. 3.00
Fifth Prize......... e 2,00
Sixth to Fifteenth Prizes each 1.00

Read full details of $50.00 prize
contest for "best letter” explain-
ing what Ten Things in Short
Woaves interest you most Today,
page 588, February issue.

e e A e A
N e g

make of twisted pair feeder, makes a very
efficient antenna. Always be sure to get
the antenna vertical. A vertical “sky-
hook’ catches more of the quasi-optical
waves roaming through the air, than a
horizontal antenna does. Needless to say,
the higher the better! Some very fine
results have been obtained by a radio ama-
teur who flies his antenna from a kite three
hundred feet in the air!

Coupling the antenna to the set is the
next most important step in getting the
most out of a five-meter set. The method
of coupling a doublet type of antenna is
largely a matter of experimentation.
Sometimes the ‘‘pie” winding gives best
results; at others the regular coil arrange-
ment. If a single wire vertical antenna is
used, couple it to the grid through a very
small “postage-stamp” type variable con-
denser.

There is one point which cannot be over-
stressed. That is short leads in the detec-
tor circuit. If you can possibly do it,
solder the plate of the tube directly on the
condenser,

Besides the regular grounds to chassis,
use a common ground point to which all
returns to ground are made. Ground the
006 plate block condenser right at the
cathode connection on the tube.

Just one more thing and we're through
with the set itself. If you use an expen-
sive pair of earphones, the output cou-
pling circuit diagrammed will be “insur-
ance” against burning them out. If you
use a magnetic speaker, as you probably
will, due to the loud signal the set puts
out, the output arrangement isn’t needed.

The power-supply used with the set is a
simple unit supplying 6.3 volts for filament
and 250 volts for the plate. No trouble was
experienced with hum, but should there be
any, another filter condenser and an extra
choke will fix it up. Another method of
eliminating hum, should it arise, is ground-
ing one side of the filament through a
.1 mf. paper condenser. Try both sides of
the filament circuit, and one side wiil show
a decided decrease in hum level.

In operation the set is extremely simple.
Set the super-regeneration control just past
the point where a loud hissing noise is
heard, and tune slowly over the dial. When
you tune in a station, the hiss will either
disappear completely or fade into the back-
ground, depending on the strength of the
signal being received, The volume control
is used in normal fashion, and you’ll need
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'RCA proudly
presents the
ACR-173

50

NET—#f.0.b. factory

n

This newRCA amateur receiver incorpo-
rates every desirable feature of de-
sign, construction and operation,
Including several remarkable new
developments. Translate the follow-
Ing into performance advantages in
your statlon:

. § to GO0 meters, continuous

. Ultra-selective crystal filter

. “"Magic Eye’’ tuning and signal strength indicator

. Actual signal input read directly in microvolts

. Iron Core i. f. Transformers (permanent align-
ment, high gain)

. Metal Tubes

_ 11 tubes, 2 i. f. stages

. Increased sensitivity

. Greater selectivity with or without crystal

. Improved signal-to-noise ratio

. Improved a. v. .

. Greater band spread

WA N I e

-
O ® N

it. because local stations “Dblast” the | 13. Separate dynamic speaker
speaker! 14. Pre-sclection

This article has been prepared from data | 15. Band change by switch
supplied by courtesy of Eagle Radio Co. 16. Individual coils for each band

; 17. Unusual stability
i Parts List 18. Iron-core heterodyne oscillator calibrated in

Eagle Minuteman 234 to 10 Meter Receiver cycles
l—lrlinél;e]man black-crackled chassis and pan- | 19, Audio tone control
,_evt.mif,.e'a inch dial—Z. 20. Unique stand-by pilot light
1—Variable mideet .000025. Hammarlund Star. | 21, Handsome, rugged metal cabinet
i:gg:gg:::: 00005 mf. mica. 22. Improved velvet drive tuning control—no back

.006 mf. pigtail.

1—Condenser .5 mf. 400 volt.

1—Condenser 10 mf. 35 volt.

1—Resistor-range 10 to 20 megohm (fixed).

1—Resistor 1000 ohm., 2 watt.

1—Potentiometer 50,000 ohm.

1—Potentiometer 500,000 ohm.

1—High frequency choke,

1—Audio transformer.

1—Wafer socket, 8-prong.

1—Wafer socket, 6-prong.

1—Wafer socket, 4-prong for power supply.

1—Toggle switch S.P.S.T.

3—Insulated tip jacks.

3—Interchanzeable coils 2%, 5, and 10 meters
—Eagle,

1—Spiral-wound ant. coupling coil—Fagle.

2—Black bakelite knobs.

Ant-gnd and speaker terminals.

1-=5 inch magnetic speaker.

1—Extension coupling with 3 inch shaft.

Parts List

Eagle Minuteman Power Supply
1—Power supply chassis—Eagle Radio.
1—Power transformer.
1—30 hy. 100 mill, choke—Eagle,
1—Toxkle switch S.P.S.T.
1—4 prong plug and cable,
l—Doub)le 8 mfd. 450 wvolt electrolytic (in

canl,

1—Condenser .1 mf. 400 V.
Hardware, solder, etc,

lash

. Direct-reading, calibrated dial

. Single-control tuning

. Convenient and accurate logging

. Two-speed, positive dial drive

. All controls on front panel

. Controls conveniently located low on panel

., Headphone jack

. Built-in power supply

. Power transformer operates on 25 to 60 cycles

. And the price, complete with rubes, crystal,
speaker—only $119.50 net, f. o. b. faccory

Available for immediate delivery

AMATEUR RADIO SECTION

RCA Manvufacturing Co., Inc.

CAMDEN, M. J.
A Sarvice of the Radio Corporstion of America

Please mention SHORT WAVE CRAFT when writing advertisers
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You Can Become a Fast, Capable

RADIO OPERATOR at Home
With the Famous CANDLER

Scientific Sound System

That trained
Champion
McElroy
Whose
Speed is
69wpm

FREE—1936 BOOK OF FACTS for Beginners,
Radio ops and Amateurs. Contains McElroy's
own story. how he jearned code and became
champion, ilso siory of
Jean Hudson. W3BAK, 9
year old \Vorldl;s Cham-

pion in Class
Fastest  Amateurs and
Com'l ops were CAND-
itained.  You can
learn Code RIGHT with

LFR
ANDLER
the SYSTEM that taught THIGH |

HIGH SPerD

the Champions. A card 00K

will bring this valuable 8 .".‘f‘c"
BOOK w0 you. No¢ ob- RadiaOpevatrors
ligation.

CANDLER SYSTEM CoO.

Dept. 5-4 ASHEVILLE. N, C,

[BEGINNER OR OLD TIMER

be a GOOD opr. with: MAC KEY @ $§7.95. finest
Uspeed key'' built: JUNIOHR MO @ $1.95 a low
priced GOOD key; MAC OSCILLATOR @ $3.95

AC/DC 1,000 cyele practice; '"Mag
pogitive money buck guarantee,
T.R.McElroy, 23 Bayside St., Boston, Mass,

11 u hy & Mac Hey wri me

Htems sold with

now for xmy ip

RADIO ENGINEERING

RUA Institutes offers an Intenslve course of high
standard embraeing all Dhases of Hadio. J'rae-
tleal truinlag with modern edquipment at
New York and Chicagoe schools. Also spe-
clallzed courses and Elome Study Courses
under ‘“"No ebligation'” plan, Catalog.
Dept, SW-36,

RCA INSTITUTES, Inc.

. New York. 1154 Merchandise Mart, Chicago
b \lancl;hs_lw {'f'd"-\'.‘ﬂudard in [lld:'nillll’utllun Since JP0P

_QU ICK WAY to make moneyin
RADIO Modern receivers are

demanding men with
service work.

maodern tralning for

WITH New training method
and serviee equiDment offer sturrs
you earning almost at onee, Up to $3
an hour easy In a short time. Write
today for FREE book of delails.
Radio Trainkny Assoclalion“o' Amarica

ept. S -l
4525 Ravenswood Ave., Chicago

—y - - —
RADIO OPERAVING: Prepare for Gov't
License Exam ® RADIO SIEI(VI(IING5
Including Short Wave @ AMATEUR CODE
@ New Course in ELECTRONICS -

1ay and Evening Classes. Booklet Upon Hequest

New Yerk YMCA Schools ]
i 6 W. 64th Street. New York City =
ENGINEERING,
broadeasting, aviatlon and polles radto, servicing, ma
rine radio telecTaphly and telephony, Moprse telegraphy
ana railway accounting taught thoroughly. Engineer-
ing course of npine months' duration equivalent to three
years of collere radio work, All expenses low. Cata-

log free. Schooi established 1874, .
Dodge’s Institute. Turmer St., Valparaiso, Ind.

i having a plate input of 50 watts.

| instance:

'supplien' by courtesy .

SHORT WAVE CRAFT for

RADIO INSTRUCTION

Radio Amateur Course
(Continued from page 731)

the output of the modulator to the input
cireuit of the modulated amplifier, Sueh g
modulator will modulate any transmitter
For
higher power inputs, naturally greater
modulator power is necessary.

In Fig. 8 we have the tyvpe 830B's or
push-pull as drivers. 'These tubes will
modulate up to a 200-watt power input,
The output of such an amplifier is around
160 watts. The speech amplifier in Figure
7 will serve for the average double-button
carbon microphone or a crystal microphone.
For lower-level microphenes, naturally
greater amplification is necessary. and in
Fig. we have shown three stages of
resistance coupled triodes.

In dealing with high-gain speech ampli- !

flers of this sort. sufficient circuit isolation
or de-coupling niust be eniployed in order
to eliminate feed-back and audio frequency
oscillation,

T1 in diagram 9 should be coupled to the
driver stage of any modulator. For in-
stance, it would be coupled to the 45's in
push-pull of figure 8.

Below is a list of modulators which may
be used with various tvpes of power am-

plifiers. These are all, of course, for plate
modulation,
R.F. In_put to Modulation
Amp, Tuhes R.F. Amp. Tubes Mod. Out put

46's. 10, single 50 W 46 Class B 25 W
push-puli or par,
Rf01's in push-pult 100 W 10’s in Class Tt 50-60 W
800°s in push-pull 150 W 800's in lass Tt 100 wW
211-03A-838-83013

W 200 W ROO's fn Class B 100 w

use 838's

up
For inputs exceed-
ing 203A°s Cisss B

200 W 200 to 260 W

40 Watt Transmitter
Becomes 400 Watter

(Continued from page 728)

mitter for radio telephony, a pair of 838's
are used as class B audio modulators. These
are driven by a pair of type 42 tubes con-
nected ag class A amplifiers, which, in turn,
is driven by a pair of 76's in push-pull.
The speech amplification is taken cure of
by a 6C6 resistance coupled into another
6C6. These drive the push-pull 76's pre-
viously mentioned.

Needless to sav. low-level microphones
may be used with this equipnient. The
power supplies for the low-voltage stages
use type B3 rectifiers, while the high-volt-
age power supply for the 500-watt final
amplifier uses 866's,

This transmitter will operate on any two
amateur bands with a single crystal. For
For operation on 80 and 40
meters an 80-meter crystal would be used.
For operation on 20 a 40-meter cryvstal is
used,

The panels and rack are furnished in
neat black crackel finish, and the entire
transmitter surely presents a business-like
appearance,

This urticle has been prepared from data
Thordarson Elec-

tric Mfg. Co.

. P -

4

At A

If vou wish a wiring diagram of the
“All-Star”  transmitter, gsend 25¢ in
Stamps or coin te Service Dept,, SHORT
WAVE CRAFT. 99 Hudson St.. New
York City, and mention diagram No.
§23.

iy
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- &The Perfect

</ CODE TEAOHER!

' The NEW Master Teleplex

The
ard (o step Up Your speedd, This

For hepinrers. experienced operators. and schoolroom,
suire casy way 1o Jearn code

ANAZing new instrument will recerd your own semding on
double 10w perforated tape and repeat it back to Yo at
any speell vou desire.  10.000 words can be recorded on
one tape

No Batteries No Winding Al Electric

It i the sume in principle; and in operation is eunul to
the Wheutstone Derforator aml Trans tter, which cost

over §$1,000.
Buy It or Rent It

Send for Folder 84 which teils you how to get the use of
this instrpment without buying it.  No obligatton \We
furnish compicte eourse and personal instruction with a
oney  back guarantee. Low  cost. easy  [erms. Write

today for informnation,
TELEPLEX CoO.
72 Cortland Si. New York City

The New Master Teleplex—“The Choice of Those Whe Know'’

INSTRUCTOGRAPH

THE PRACTICAL
{ CODE TEACHER
Radio Or Morse

It’s ensy to learn code with this

| sturdy, well-made machine. Book
of Instructions shows you how to
study to best advantage; you prace
tice ot your convenienee, and at

| the speed you want. For Rente
on attractive terms. Rental pald
may be applied toward purchase
price if desired.  For Sale—cash
or terms. A deseriptive folder
and peice list are yours for the ¢
asking--no  obligation,  Jyst "8
send post-card to—

Instruclograph Company, Dept. SW-4

912 Lakeside Place, Chicago, 1.

Earn White Learning at Home!
TELEVISION. PHOTO
ELECTRIC CELLS,

PUBLIC RE

n week a
more in full-time radi
10be—~$5-815tn apure time
slone. More trained men
necded.
guick. eany. R-T-
ndorsed by 50 hig con.
rerne. Writs for bk On-
portunity Hook FREE,
RADIO AND TELEVISION INSTITUTE,Inc,
2130 Lawrence Ave..Dept.2i4, CHICAGO.iLL.

LEARN TELEVISION with RADIO—-NOW!
Fine opportunity for experts in thi
amazing pew indust EAV busi
ness In a NEW eru offers NEW o por-
tunities for big salaries' You learn
io and Television from beginning
to end in our marvefously equip)
labs and studios. You actually operate
thousands of dollars worth of expen-
sve equipment. You Ret expert in-
suuction and skillful guidance by ®
radio-television specialists.

Demand for Televislon Experts
Television now perfected and read
for the market ON THE NEXT BI
BUYING WAVE. Business leaders predet
new system television will require ihou-
gands of relay and broadeasting stations
Ultra-short waves will permit eighty thou-
sand_television stations in America alone.
— GET IN NOW gnd " build
up” with the world's peat
llion-dollar industry.

6 MONTHS THOROU
PRA

GH,

FREE FOLOER

$.Q. NOEL, Pres. First National Televislon, inc.
Dept. B-4 Powsr & Lignt Bidg. Nansss City, Mo.
Without oblikation, send me postpant FREE [lustrated Folder
Alr”, telling abuut new dpportuniies in lelevison
Name
[Addrem.

Fictures tm thw
am J7 vears or vider

Please mention SuORT Wave CRAFT when writing advertisers
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Short Wave Scouts

(Continued from page 720)

HJ1ABG—6.04 me.—Emisora Atlantico. Barran-
quilla, Colombia.

R. Colonial—15.24 mec.—Radio Colonial, Paris.

R. Colonial—11.89 me.—Radio Colonial. Paris,

W2XAF—9.53 me.—General Electric, Schenec-

tady.
WEXK—15.21 me.—Westinghouse Elect,, Pitts-
burgh, Pa.
WeXK—11.87
burgh, Pa,
C09JQ—8.66 me.—Camaguey, Cuba.

me.—Westinghouse Elect., Pitts-

HP5J—9.59 mc.—La Voz de Punama, Panama
City, Panama.

YV2RC—6.11 me.—Broad., Caracas, Caracas,
Venezuela,

EAQ—Y9.86 mc.—Transradio Espanola, Madrid.
Spain.

2R0—11.81 mc.—E.LA.R., Rome, Italy.

DJD—11.77 mc.—Berlin, Germany.

DJA—9.56 me.—Berlin, Germany.

DJN-—9.54 mec.—Berlin, Germany.

YVERV-—6.52 mc.—Voz de Carabobo, Valencia,
Venezuela.

HC2RL, 6.65 me.—Quinta Piedad, Guayaquil, Eec-
uador.

17 -6.31 me.—Voz de los Muchachos. Sto. Do-
mingo, D. R.

HCJB-—8.21 me.—Voz de los Andes, Quito, Ecua-

dor.

RADIO CALI—14.00 mc.—Radio Cali, Cali, Co-
lombia, Thiz station is no more on short
waves, changed to be. band.

CEC—10.67 me.—Comp. Int. de Tel., Santiago de

Chile. i
111X—5.98 me.—Sec. del Trabajo, Santo Domin-

KO,

YV3RC—6.15 me.—Radiodif, Venezuela, Caracas,
Venezuela.

HJSARC—$.15 me.—Voz de
Colombia,

HJ3ABH—6.01 me.—Voz de la Victor,
Colombia.

YV5AM—7.10 me.—Ecos del Llano, San Juan, de

los Morros, Venezuela. This station being
property of a nephew of Gen. Gomez has dis-

Colombia, Cali.

Bogota,

appeared.

HI1ABD--7.28 me.—Ondas de la Heroica, Car-
tagena, Colombia. .

HJ1ABE- 6.11 mec.—Laboratorios Fuentes, Car-

tagena, Colombia.

COCD—6.13 me.—La Voz del Aire. Havana. Cu-
ba.

HP5B—6.03 me.—Estacion Miramar, Panama

City.

TI>HH—8.60 mc.—Voz de San Ramon, San Ra-
mon, Costa Riea.

HJI4ABE—5.95 mc.—Voz de Antioquia,
Colombia.

n.JQ—10.29 mc.—Berlin, Germany.

2R0—9.63 me. E.LA,R,, Rome. Italy

W8XK—6.14 me.—Waestinghouse Elect., Pitts-
burgh. Pa.

WaXAL—17.78 me.—N.B.C., Boundbrook, N.J.

CJRX—11.72 me.—Can. Radio Comm., Winni-
peg, Canada.

Medellin,

The Mono-Tube 5-

Radio Nations—9.59 me.—Radio Nations, Geneva.
Switzerland.

Radio Nations—7.79 me¢.—Radio Nations, Gene-
va, Switzerland.

XEBT—6.00 me.—El Buen Tono, Mexico City,
Mexico.

DJC—86.02 mc.—Berlin. Germany.

Wi3XAU—6.06 me.—Philadelphia, Pa.

HIH—6.79 mec.—Voz del Hirguamo,
Macoris, D. R.

PCJ—15.22 me.—Phillips Radio, Huizen, Holland.

PHI—17.77 me.—Phillips Radio, Eindhoven, Hol-
land.

DJB—15.20 me.—Berlin, Germany.

DJE—17.76 mec.—DBerlin, Germany.

H14D-—6.48 mc.—Voz de Quisqueya, Sto. Domin-
ro, D. R,

RNE  12.00 mc.—Radio Central. Moseu.

HJ4ABC—6.45 me.—Ecos del Combeima. lbague,
Colombia.

PZ:H—G.QE' me—A.V.R.O.S,,

inam.
W2XAD—15.33 mc.—Gen. Electric. Schnectady.
PRF5, 9.50 mec.—Co. Radio Int. do Brazil, Rioc
Janeiro.

San Tetro

I"aramariho, Sur-

HJ2ABD—5.98 me.—Radio Iucaramanga. Bu-
caramanga, Col.
HIL—6.50 me.—Radiodif. HIL, Sto. Dominge,

D. R.

HJZABC—5.93 mec.—Voz de Cucuta, Cucuta.
Colombia.

Radioc Col.—11.71 mec.—Radio Colonial, Paris,
France,

YNVA--860 me.—Ruben Dario, Managua, Nic-
aragua.

HJ4ABG—7.14 mec.—Experimental de Medellin,
Colombia.

HI3C- -6.90 me.—Voz de Rio Dulce, La Romana.

R

D. R.
TG2X-5.94 mec.—Policia Nacianal. Guatemala
City. C. A.
HI1J—5.86 me.—San Pedro Macoris. D. R.
HAS3—15.57 me.—Radivlabor, Pudabest. Hun-

gary. .
CcJRO—6.15 me.—Can. Rad. Comm.. Winnipeg,

Canada.

0AX4G—6.23 me.—Talleres Grellaud, T.ima, Pe-
ru.

CRCX—6.09 mc.—Can. Radio Comm.. Bowman-
ville, Ontario.

HJ1ABK—7.07 me.—Radiodif. HI1ABK Barran-
quilla, Col.

TISWS—7.55 me,—Ecos del Pacifico. Punta Are-
nas, C. R.

W9XF—6.10 me.—N.B.C., Chicago. Il

YV2RC—5.80 me.—Broad. Caracas.
Venezuela.

YVRRB- 5.8 mc.—Voz de Lara, Barquisimeto.
Venhezuela.

WIXAL—11.79 me.—Univ. of the Air, Boston,
Mass.

Listener: ANDREITA ©O. CLOQUELL.
Arecibo, Puerto Rico.

Caracas,

Meter Transceiver

(Continued from page 723)

coils L-1 and L-2 are wound with No. 16
enamel copper wire; both coils have four
turns wound on % dowell stick or drill
form. When removed from the form,
spread out the winding to leave a 3/64 inch
space hetween each. To mount the coils,
solder one terminal to the grid, the other to
the plate terminal of socket, while the in-
ner coil leads are soldered to the terminals
of the .001 mf. fixed condenser connected
directly across and spaced Y inch from L-1
and L-2; this mounting aids in maintain-
ing rigidity.
Mounting Details

The transformer and tube socket are
mounted on the chassis with studs to elim-
inale hody capaeity. The small tuning
condenser is mounted on a strip of bake-
tite, which in turn is held above the sub-
panel by machine screws and kept spaced
1, inch from L-1 and L-2 also spaced 1%
inch from panel and cabinet. Bakelite or
hard-rubber sh:zuft extensions must be
used to connect the condenser to the tun-
ing dial,

Radio frequency choke coils C-1 and c-2
inner leads are soldered as near as possihle
to the terminals of the main blocking con-
denser, B-1. A sceparate single-pole, single-
throw toggle swilch is used in the filament
and mike circuit; a douhle-pole, double-
throw switch is used to change over from

gending to receiving. This transmitter
has becn designed to operate on a plate
potential of 45 volts; if any more were
used it would require an increase in grid
modulation.

Batteries

Mike and filament current is supplied
from No. 950 Eveready flashlight cell; all
leads which are shown grounded in the
circuit diagram are connected directly to
the aluminum chassis to cut down on wir-
ing. A very short antenna is required for
ultra short-wave transmission; two No. 15
inch lengths of copper wire one solid the
other flexihle are connected by means of
two pin-jacks.

The microphone input transformer is
made from a thousand ohm receiver wind-
ing. The primary winding is composed of
200 turns of No. 40 enamel copper wire,
wound over the said winding.

To put the set in operation, throw the
switch to the receiving position, close the
filament switch and a loud sh-sh-sh is
heard. After locating the proper spot on
the dial for reception of a nearby 5 meter
transmitter, the dial setting is left alone
for hoth sending and receiving. To oper-
ate this or any other radio transmilter
you will require an amateur radio opera-
tor's license,
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New 40 Watt Amateur Transmitter

(Continued from page 727)

C; both the grid and plate circuits are
tuned. A combination of battery and grid-
leak bias is also employed in this stage to
protect the tubes when excitation is re-
moved. Neutralization of the amplifier is
accomplished by means of a specially-de-
signed adjustable capacitor. Re-adjust-
ment of this capacitor is seldom re-
quired when shifting to an adjacent band.
This final amplifier is capable of deljver-
ing 40 watts to the antenna. Associated
with the plug-in plate coil is a variable
antenna-coupling coil. The antenna-coup-
ling adjustment need be made but once for
each band, so long as the same antenna is
used. The grid and plate current read-
ings should be taken during all adjust-
ment.
PPower Supply

The Power Supply employs an 83 Mer-
cury-Vapor Rectifier Tube, plate trans-
former, filter choke, oil impregnated filter
capacitor, and a filament heating trans-
former for all tubes. Across the output
of the filter circuit is provided a voltage
divider to act as a bleeder and to supply
reduced voltage for the oscillator tube.
All transformers, chokes. capacitors and
resistors have ample ratings.

Provision is made for convenient con-
nections on the rear apron of the chassis.
These include: (a) terminals for A.C.
power source, key leads and erystal oseil-
lator standby switch, battery bias, plate
modulation, and safety interlock; (b)
convenience outlets to connect A.C. power
to the modulator unit, so that it will be
controlled by the power switch on the R.F.
unit. The front panel controls consist of
the following: (a) tuning for oscillator,
buffer-doubler, final amplifier; (b) meter
switech and D.C. milliamineter with shunts
to read various currents mentioned above;
(¢} main supply switch which simultan-
eously energizes all filaments, plate trans-
former switch and auxiliary final-ampli-
fier plate-voltage switch to be used for
preliminary tuning and for making neu-
tralizing adjustments; (d) green pilot
light which illuminates when filaments are
on; (e) screw-driver opening for neutral-
ization adjustment.

The Modulator Unit

The modulator section contains the
high-gain speech amplifier, driver, modu-
lator, and power-supply circuits, The in-
put stage uses a 57 to work directly from
a crystal, or any other high-impedance mi-
crophone. When low-impedance micro-
phones (such as ribbon, magnetic, or car-
bon types) are’ used, a coupling trans-

former is required. This first stage is
resistance coupled to the next stage which
likewise employs a 57. The driver, using
a pair of 45 tubes in push-pull, are fed by
resistance coupling from the speech am-
plifier. The power developed by the 45
tubes serves to drive the 801 modulator
tubes in a Class “B"™ circuit. The sec-
ondary winding of the Class “R” output
transformer is designed for a 4000-ohm
load, such as presented by the final am-
plifier under normal operating conditions.

A 0-200 milliampere meter in the modu-
lator plate circuit faeilitates modulator
adjustments and is usefu] as a guide for
speech level. The amplifier gain eontrol
is made readily accessible on the lower
front' panel. A microphone jack is also
provided for convenient connection of the
microphone.

The built-in power supply system for
this unit consists of an RCA-83 rectifier
tubp. plate transformer, reactor, voltage
divider which serves as a bleeder and
voltage drop for supply to speech ampli-
fier, filter reactor for speech amplifier
power supply, and oil-impregnated and
wet-clectrolytic filter capacitors. Fila-
ment supply is from a separate trans-
former. Connector cables are intepral
with this unit to plug into the convenience
outlets on the R-F Unit to obtain A.C.

])O wer,
The Antenna Unit

The antenna unit is designed for use
with a resonant transmission line, single-
wire non-resonant line, current or voltage-
fed antenna. Two variable capacitors con-
trolled from the front panel are used for
either series or parallel tuning of the
feeders or antenna. A switch is mounted
on the rear of the panel for changing the
capacitor connections. Antenna or feeder
current is measured by a 0-2.5 ampere
thermocouple meter. Antenna connections
can be conveniently made to two ceramic
bushings at the top center of the front

panel.
The Cabinet Rack

The cabinet housing the complete trans-
mitter, has a durable black crinkle finish.
A full-sized rear door permits gaecessibil-
ity to the equipment for adjustments. A
safety interlock is attached to the door,
removing all high voltage from the cir-
cuits when the door is opened. The units,
being of standard rack design, are then
easily removed.

This article has been prepared from data
supplied by courtesy of the Amateur Radio
Section of the RCA Manufacturing Co.

Flying the Broadcast and the
"Short-Wave"

(Continued from page 713)

rather sensitive to night error, especially
when used to obtain directional reading
from short-wave stations. Other practical
considerations, such as the inability of an
ordinary homing device to do more than
correctly indicate the direction of the trans-
mitting station when it lies directly ahead
or behind, showed the desirability of fur-
ther refinements in the old methods, and
led to new discoveries and the development
of a truly practical radio direction finder for
aireraft.

The “Radioguide” Focusses on Any
Station!

The new Simon “Radioguide” described in
these pages is capable of giving a true bear-
ing on long, medium, and many short-wave
stations—down to less than 50 meters, which
includes all airway services. The ultra-
short-wave signals, 10 meters and less, do
not lend themselves well to exact radio di-
rection finding over long distances, because
of the nature of the propagation of their
waves (which approach the properties of
light waves over short distances, and in
long-range reception come reflected from
the Heaviside layer, with the consequent
distortion of their directivity), ’
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RADIOGUIDE

Close-up view of the special calibrated

dial of the Simon “course” indicator, over

which two needles move 8o as to show the
angle at which the plare is flying.

Station Direction and “Angle of Drift”
Indicated

The most significant feature of the new
Radioguide is its ability to measure, in de-
grees, the exact direction of the trans-
mitting station when off the airplane’s
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course. The same feature permits the pilot
to measure the angle of drift of his airplane
(see Fig. 1), without seeing the ground or
knowing the wind conditions! This enables
himn to fly “blind” a true Great Circle course
(the shortest distance between two points
on a sphere like our Earth). It tells the
pilot whether he is flying towards or «way
from the transmitting station, and gives
him an indication of the distunce travelled.
If he chooses, the pilot may listen to the
signal and =t the same time observe the
direction from which the signal comes. The
reading of the pointers on the dial of his
course indicating instrument remains steady
on either modulated or unmodulated waves.

“Blind Landings” Also Possible With
the New Instrument

Furthermore, with the loops mounted in
the airplane horizontally instead of wer-
tically, he can make “blind” landings in the
middle of the airport, approaching the field
at the correct gliding angle from any di-
rection and from any altitude.

Principle of Instrument Is Simple

Despite its versatility, the Radioguide is
extremely simple in principle. It employs
two small loops installed within the airplane
at an angle of sixty degrees to each other
and to the transverse axis of the airplane.
When the airplane is heading directly at the
transmitting station, hoth loops reecive the
station signals equally; but if the airplane
veers away from this course, there is an
increase in the signal strength in one of the
loops, and a corresponding decrease in the
other. The ratio in the signal strength in
the two loops is constant, whatever the
distance from the station or che strength of
the incoming signal.

Fig. 2 shows a schematie wiring diagram
of the instrument. Each of the two loops
feeds its own side of a special twin-channel
radio receiver, and the final amplification
stage of each channel operates one of the
two crossed pointers®* of the “‘course” in-
dicating instrument, deflecting it in propor-
tion to the strength of signal received. The
intersection of the pointers shows on the
instrument dial whether the airplane is on-
course, or what is the true bearing of the
transmitting station, in degrees off-beam or
off-bow. (see Fig. 3.)

As the airplane approaches the trans-
mitting station, the strength of the signal
increases, causing the pointers to be de-
flected more. Since this increase is inversely
proportionate to the distance from the sta-
tion., the outer scale of the instrument is
ealibrated to show the ratio of the distance
travelled as a factor of the initial distance.
Thus, if the pilot sets the pointers at “1”
on the “approaching” scale when he begins
his flight, by the time he is half-way over,
the pointers will rise to show “.5”. Inas-
much as an airplane flight is usually but a
few hours in duration, minor variations in
signal strength do not affect the value of
the indication te any great extent.

The true-direction of the transmitting

swymilar to needles on a millivolimeter, with fts associs
ated magnet and moning coil mechanism.

APRIL, 1936

station (ahead or behind) is obtained by
turning the “sense switch”, which swings
the pointers to the appropriate scale: ap-
prouching or reeeding.

Determining the “Drift Angle”

The pilot obtains the drift angle by ob- |

serving any divergence between his compass
(or directional gyro) and the Radioguide
course, over a short period of time. If there
is wind, the airplane will fly in a long curve,
drifting with the wind, yet always pointing
towards the station. Fig. 1 shows such a
condition, and how the Radioguide enables
the pilot to fly a direct cowrse by pointing
his ship into the wind, until both the com-
pass and the Ruadioguide courses remain the
same, giving him the drift-angle in degrees.

The manner of operation of the Radio-
guide is ecasily seen from Fig, 2. The pilot
tunes in his station, and equulizes the gain
in the two channels, with the balance switch
closed, making both loops operate as one.
He then turns the switch to operating posi-
tion, and the apparatus is functioning di-
rectionally: each loop now deflects its own
pointer in proportion to the strength of
signal it receires. When the airplane reaches
the station and passes through the “cone
of silence” directly above the transmitting
antennas, both pointers drop to zero: sim-
ultaneously, if the ship passes directly over
the exact center of the antenna, or with a
noticeable time lag between the drop of the

two pointers, telling the pilot to which side |

pf the exact center he is passing—a big help
in making approaches for “blind” landings.

“Blind Landings”

Experiments are now under way to per-
fect *“blind” landing technique with the
Simon Radioguide. For making instrument
landings, the loops are mounted in the air-
plane in a horizontal plane, instead of
vertical. An underground horizontal loop
antenna in the middle of the airport sends
out horizentally polarized radioc waves, and
the instrument measures the angle between
the horizontal path of level fligzht and the
gliding path best suited for making the
landing. When this angle is shown on the
instrument, the pilot knows that he is near
enough to begin his glide (see Fig. 4).
Truly, the Radioguide is a complete radio
navigation instrument. and a marked ad-
vance over the radio direction finders of
the recent past.

Invention and progress go hand in hand.
Radio made commercial aviation possible,
guiding invisible airplanes to their invisible
destinations-—yet these wonders of radio
which we duaily witness are hut forerunners
of still greater accomplishments, There are
many needed new inventions, in aircraft
radio alone, which must surely come: a re-
liable radio direction finder for ultra-short-
waves; an accurate radio distance meter not
affected by variations in signal strength; a
truly simple and practical system of land-
ing “blind” by radio; a radio robot to pilot
air liners along crowded airways without
human aid—these are the coming inventions
of the growing generation.
others, which we, with our limited knowl-
edge, cannot yet even imagine. . .

New Regen.-Super-Regen. Receiver

(Continned from page 728)

as super-regene-ative detector, for which
purpose it is admirably suited, giving
smooth, stable super-regencrative reception
to well below five meters. Both detectors
feed into a 43 pentode power output tube
while a 25Z5 rectifier, well filtered with
two 25 mf. condensers and a filter choke,
provides plate current for all tubes as well
as field excitation.

Effective R.F. Amplification

The untuned stage of R.F. amplification
not only provides real “gain” on weak, dis-
tant stations, but stabilizes the following
detector tube, allowing smooth regenera-
tion over all five bands with no “dead-
spots.” The success of this type of R.F.
amplification depends to a great extent on
the coupling usel between the R.F. and
detector tubes. Too large a choke in the
R.F. plate circuit will cause broad tuning

and interference on the 200 to 550 meter
broadcast band and give very poor results
on the short waves. The 2.5 millihenry
choke which is commonly used here, is
much too large for the purpose. About
175 micro-henries is a good all-around val-
ue. This combines substantial R.F. ampli-
fication with cxcellent selectivity. Tighter
or lo.oser coupling can then be obtained by
varying the 100 mmf. semi-variable con-
denser until the desired degree of selec-
tivity is found.

Band-Switching Down to 15 Meters

Five separate coils are used in the band-
switching assembly, tuning from 555 down
to 15 meters, This gives a reasonable
amount of electrical band-spread which,
when combined with the mechanical reduc-
tion drive of the large airplane dial, pro-

And many |
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the now famous DOFRLE Short Warve

I' ITERALLY thousands of readers have butls
S0 Insistent has been

Radlo Recelvers,
the demand for these recelvers that all avall-
able llteruture, including back numbers of
SHORT WAVE CRAFT, have long been ex-
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For the thousands of readers who wish to
build any, or all of the many abbroved DOERLB
Shwtd\vuo sets, this book has been speclally
created.

* HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS
Contalns EVERYTHING that has ever been
printed on these famous recelvers, Four of
the most popular sets are descrlhed hereln.
These are the famous sets that sbpeared in the
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A 2-Tube Receiver thut Reuches the 12.500
Mile Mark,”" by Walter C. Doerle (Dec.. 1931-
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Electrified,”” (August 1933) and '*The Doerle
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it isn’t merely a reprint of what was printed
. originally, but any improvements on the erig-

covers, printed on

iral sets that were made by readers and varioUs
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upr-to-date hook,

And at the extraordinary price of 10c you
cannot Posaibly go wrong. Despite its low cost,
our ususl guarantee goes with this book as well.
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vides excellent non-critical tuning control.
PHI (Holland) on their 16 meter wave
tunes in as precisely and with as smooth,
gradual regenerative control as GSA (Eng-
iand) or DJC (Germany) on their 49 meter
wave,

Dual Regeneration Controls

It has been said that a regenerative
receiver is only as good as its regeneration
control. Certainly they are abominations
when the regenerative adjustment is not
good—and an qwful lot of them are not!

The R-S-R inakes use of a double feed-
back control in a so-called electron-coupled,
regenerative detector ecircuit. One of these
controls is a 2,000 ohm potentiometer be-
tween the cathode of the detector and the
tap on the tuning inductance. This is
strictly a radio-frequency control, limiting
the signal energy which is fed back from
the plate to the grid circuit. The other
regenerative control is the 50,000 ohm po-
tentiometer in the plate and screen-grid
eircuit. This control acts indirectly on the
regeneration by changing the impedance of
the tube very gradually (it acts on both
plate and screen), and thus can be used
as a vernier regenerative control. It also
serves as a volume control on strong sta-
tions. Either of these controls have only
a very small effect on the tuning adjust-
ment and their combined action is remark-
ably smooth and stable.

Super-Regeneration Below 15 Meters

A separate 6C5 tube is used as a super-
regenerative detector in a simple, but very
stable self-quenching circuit, Super-regen-
eration ean be used on all pands from 15
down to below 5 meters, by merely turning
the switch knob, which is located just be-
low the speaker on the front panel.” Super-
regeneration starts immediately and the
tuning range covered depends only on the
single self-supporting coil, which is plugged
into the two pin-jacks in the small bake-
lite panel on the sub-base. These high-
frequency coils are wound from No. 14
tinned copper wire and can be easily wound
for any frequency band in a couple of min-
utes. The ten meter coil consists of 13
turns %" in diameter, while the five meter
coil is only seven turns of the same di-
ameter,

The separate 15 mmf. variable condenser
which is used for tuning on these high
frequencies, is controlled by the arrow knob
at low center on the panel.

Hiss Reduction Control

It has always been the writer’s conten-
tion that a properly built super-regenera-
tive receiver should be no noisier than a
superheterodyne at these high frequencies,
for equal sensitivity. True it has a very
decided hiss when no station is being re-
ceived, but so has a sensitive superhetero-
dyne. When a station is tuned in they both

uiet down and if there is man-made inter-
gerence sueh as automobile ignition dis-
turbance, ete, in the neighborhood (and
where can we get away from autos?) then
the super-regenerative receiver becomes
qutieter than the superhet.

In the R-S-R, positive hiss control is
provided by the same 50,000 ohm poten-
tiometer that gives vernier regeneration
and volume control on the lower frequency
bands. This control allows the hiss be-
tween stations to be reduced to a minimum
so that even a fairly weak signal makes it
disappear entirely. Incidentally this ad-
justment is the most sensitive for distant
reception. It is an interesting fact that
the first 10 meter phone station heard from
New York City, on the first model of the
R-5-R built, was an amateur in Denver,
Colorado, and he came through on the loud-
speaker in good shape (being eonservatively
minded we gave him an R7).

Parts List for R-S-R Receivers

1—Special Black Crackle finish panel and sub-
base drilled to proper specifications (Raco).
1—Raco Band-Switch and coil-assembly pre-as-

sembled and wired 15-555 meters.
1—Pilot 140 mmf. variable condenser and
bracket,
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ALL WAVE
!l and 2 TUBE RECEIVERS
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, AND BATTERY

Ly |
RADIO PUBLICATIONS
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NEW YORK CITY,
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along for a low-priced book for the radie

experimenter, radlo fan. radie Service Man,
etc.. who wishes to bulld 1- and 2-tube all-
wave sots powerful enough to operate a loud-
speaker. ety of this lype are always intensely
popular with all classes of people who not only
wish to amuse themselves 1o see how good a set
they can build with a single or two tubes, but
frequently such sets are Important for specisl
purposes, particularly where a good little aet ia
required and where space Is at & premium.
For the thousands of readers who wish to bulld
;luthhedfeu. this book has been especlally pub-

1l

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1and 2-TUBE RECEIVERS
This book contains & numbep of excellent sets
some of which have appeared ™n past lssues of
RADIO-CRAPFT, and have been highly success-
ful. These sets are not toys but have been
carefully engineered. They are not experiments,
To mention only a few of the sets the followlng
will give vou an idea.
® The Megadyne 1-Tuhe Pentode Loudspeaker
Set, by Hugo Gernshack. @ Electrifying The
Megadyne. @ How To Make s 1-Tube Loud-
sPeaker Set, by W. P, Chesney. 9 How To
Make 8 Slmple 1-Tube All-Wave Electric Set,
by W. Qreen. @ How To Build A Four-In-Twe
All-Wave Electric Set. hy J. T. Bernaley, and
others. Not only are all of these sets described
In this book but it contains all of the fllus-
trations, hookups, etc.—the hook, in fact. con-
tains everything. Nothing at all has been left
out, A wealth of important detail is presented
In this book that will make you wonder how
we can do it at the Drice.

And belleve it or not, the book contains gver
15.000 words of new leglble type. The book i3
thoroughly modern and up-to-date. It {sn‘t
just & reprint of what was printed before. All
the latest improvements have been incorporated
Into the gets.

Remember that this hook sells at the extra-
ordinary lew price of ten cents: you can mot
possibly go wrong in buylng it. Despite ity
low cost. our ususl guarantes goes with this
book az well!

IF YOU DO NOT THINK THAT THIS
ROOK IS WORTH THE MONEY ASKED
FOR IT, RETURN 1T WITHIN TWENTY-
FOUR HOU'RS AND YOUR MONEY WILL
IBE INSTANTLY REFUNDED,

There has never been such &
wealth of dats published in a
low-prited radio book of this
type Ln the history of the radio
publishing business.

Take advantage of the spe-
clal offer we are making and
use the coupon helow.

RADIO PUBLICATIONS

101 Hudson Stroet
New Yorik, N. Y.

RADIO PUBLICATIONS (No. 2) SW-4.36
101 Hudson Street
New York, N. VY.

Please send immediately your book *"HOW TO MAKP
THE MOST POPULAR ALL-WAVE 1- AXD 2TUIB
RECELIVERS.” for which I enclose 10¢ (roln or U. S.
stamps, acceptable). Book Is to be sent prepald to me.
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1—Pilot 15 mmf. variable condenser and bracket.
1—Raco 5" dynamic speaker and escutcheon.
1—-8.P.D.T. switch.

1—Centralab Pot. 2,000 ohms.

1-—Centralab Pot. 50,000 ochnmis and switch.
1---Raco R.F. Choke 175 micro-henries.

2- - Raco R.F. Chokes 25 micre-henries.
1—Filter Choke 15H-60 MA. (Kenyon).
1—Raco 4" Dial and escutcheon.

1—Raco U, H. F. pin jack coil mounting.
1—Ant.Grd. Binding Post Strip.

1—Resistor power cord and plug (158 ohms),
1—Closed circuit phone jack.

5--Metal tube sockets.

3-—Round plain knobs.

2-—Arrow knobs.

1—.05 mf. fixed condenser.

3—.002 mf. fixed condensers.

1--.004 mf. fixed condenser.

1-—.01 mf. fixed condenser.

APRIL, 1936

1—.0001 mf, fixed condonser.
1—.00025 mf. fixed condenser.
1—.0005 mf. fixed condenser.

4—.1 mf. fixed condenser.

1—Semi Variable 100 mmf{. condenser.
1—Electrolytic condenser 25-25-10 mf.
1—600 ohm fixed resistor.

1—25,000 ohm fixed resistor.
1—100,000 ohm fixed resistor.

1—1 megohm fixed resistor.

2—500 000 ohm fixed resistors.

1—2 megohm fixed resistor.

1—300 ohm fixed resistor.

110,000 ohm fixed resistor.

2—Grid caps.

1-—Roll hook-up wire.

1—Set hardware.

4—Numbered plates.

1-—Set 5 and 10 meter plug-in coils,

Tuning The LLF. Amplifier in
S-W Super-Hets

(Continued from page 724)

The various ratings of parts are shown
for constructing this test oscillator which
will improve the simplicity of tuning any
type of LF. Amplifier circuit. The coils
are made on insulated forms or tubing
and should be a 3" diameter and 22"
long. The winding is of the bank wound
type and consists of 190 turns of 34 Ga.
D.C.C. wire wound as illustrated. The
tap for the cathode in the AC circuit is
made at 70 turns from start of winding.
The wavechange tap which connects to the
switchpoint Si is made at 150 turns. The
finish of the winding then connects to the
switchpoint §2. The winding of such a
coil is considered rather difficult to make.
The illustration shows the method used.
We wind on the tubing 60 turns as the
first layer. This should be wound as
tightly as possible and any solution for
holding wires solidly in place may be ap-
plied to the first layer of wire. This
should be allowed to dry and then wind-
ing of the second layer is started by
bringing the wire to the position as shown
in the illustration. Each additional layer
is wound in the same manner, starting a
new layer when we have the number of
turns on each layer as shown. The entire
coil may then be coated with coil dope.

In making the oscillator for battery
type tubes the coil is constructed the
same and the tap at 70 turns connects to
positive lead of the filament circuit, while
the wavechange taps connect to the
switchpoints as in the AC type. Voltage
for the tube which is of the 30 type is
from a 3 volt cell for filament and a 2212
volt B battery in the small type. The
entire oscillator can very easily be con-
tained in an aluminum cabinet. The com-
plete size of the cabinet will be governed
by the size of condenser used and if the
batteries are to be enclosed in the cabinet
thus making this battery oscillator of
portable type, same as the AC model. .

The c¢oil in the single layer type Iis
easier to construct and for this the same
number of turns are required and the
tubing should be to the size 3" diameter
and 4.5 long. The wire used is the same
and the entire coil should also be lacquered.

When the oscillator is constructed it
must be calibrated before it can be used
to adjust the LF. Amplifiers. This is
quite simple. With the oscillator in op-
eration bring it near to a broadcast re-
ceiver from which calibrations will be
made. If we are calibrating for 456 K.C.
turn the switch S to switchpoint Si. We
nust tune the broadcast receiver to a sta-
tion which is on a harmonic of 456 K.C.
This should be on the second harmonic
which is 912 K.C. The tuning condenser
on the oscillator will be near minimum
capacity setting for this calib:_'ation. _Ad-
just the oscillator tuning dial until a
whistle is heard on the broadcast receiver
at 912 K.C. The point on the oscillator
dial should then be calibrated for the
456 K.C. For calibrating the 175 K.C.
setting of the oscillator we must now ad-
just the switch & to switchpoint S2 and
then proceed as we did for the 456 KC.
calibration. The broadcast receiver, how-
ever, must be tuned to the fourth har-

Please mention SHORT WAVE CRAFT when writing

monic of 175 K.C. which is 700 K.C., and
when the oscillator whistle is heard on
the broadcast receiver at 700 K.C. the cal-
ibration is made on the oscillator dial for
175 K.C. For the tuning to 1756 K.C. the
oscillator condenser will be adjusted to
the range which brings the condenser to
maximum capacity.

In using the oscillator for adjusting the
I.F. transformers correctly to the fre-
quency the small Condenser C in Fig. 2,
forms the coupling to the receiver. This
may be of any rating that we may have as
it need not be any exact capacity. One
of 250 MMF will be excelient as it is used
merely to connect the oscillator radio fre-
quency current to the receiver.

The lead from the coupling condenser
is connected to the antenna post of the
receiver, after disconnecting the antenna,
Or it may be made direct to the grid of
the first RF tube or Detector grid.

For amplifiers having transformers of
the single, dual, or triple tuned types the
adjustments are approximately the same.
With the test oscillator in operation and the
receiver switch turned on, adjust all LF.
tuning controls until a whistle is heard
in the receiver. We now start with the
first transformer and assuming it to be of
the dual tuned type we adjust the trimmer
condenser on the plate coil for loudest
signal. The trimmer on the second trans-
former plate coil is adjusted in the same
manner. If we have more than two trans-
formers in the receiver, adjust each plate
coil trimmer condenser for loudest sig-
nal. We then start on the first trans-
former grid coil trimmer and adjust this
for loudest signal. The trimmer on the
second transformer grid is adjusted the
same and each of the grid coil trimmers
is adjusted in this manner for any num-
ber of transformers in the receiver.

Should the transformer be of single
tuned type the adjusting is quite simple
as we need only tune each transformer
trimmer until we hear the loudest signal
in the receiver.

The triple tuned type is adjusted sim-
ilar to the dual tuned type. However, we
must first adjust the filter coil to the fre-
quency of the oscillator. This coil is the
one which connects to the chassis in the
receiver as shown in illustration. Tuning
of the other two controls on each trans-
former is then the same as for, a dual
type.

Having the transformers now correctly
tuned we cannot assume that the receiver
is perfect. We can, many times, increase
the satisfaction of using a Super-Hetero-
dyne by correcting our scereen and cathode
voltages,

Girl Operators, Attention!

Listen “YL’s” and “XYL’s"!! Why not
send the Editor a good photo of your “Rig"
—and don’t forget Yourself. A separate
photo of yourself will do, with a “‘clear’”
photo of that station! $5.00 for best “YL"
photo.—Editor. See page 649 March issue
for details.
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For by-passing . . .
' TUBULAR
ELECTROLYTICS

Handy, inexpensive units combining
high capacity and desired working volt-
age with extreme compactness and low
cost. Available in 25, 50, 100, 150, 200,
300 and 525 volt D.C. ratings. Capac-
ities of 2 to 50 mfd. Just the thing for
by-pass functions. And so typical of
AEROVOX versatility in the condenser

and resistor fields.

DATA Send for new 1936 Catalog covering
all types of condensers and resistors.

Also sample copy of monthly Research Worker.

CORPORATION

72 Washington St. Brooklyn, N.Y.

“COSMAN 4" 5-Band 4-Tube Receiver

o Ak T

The year's outstanding inexDensive short-wave re-
celver. I’rovides B3and Shresd tuning of sny sig-
nal: Uses twe of the new Metal tubes: Bullt-In
Dynamle Speaker: 15-550 meter tuning ranfe:
5-Bamd switch ecoll assembly—ne plug-In ecobls:
47 Alrplane 1Mal: Hammarlund Tuning condenser:
Bullt-in power supply and nnmernus other fea-
tures found only In higher priced recelvers. 1'ses
four tubes: 2-6K7's: 1-43 and 1-25Z5. A.C.-D.C.

i (ehernitlfm it of
emplete kit of parts and Inslruetloni.$lo.50
$2.50

0000042388008 P00

“—

Not wired, less tubes and cahinet.
Wired and tested. Enxtra....... b
4 Matched Sylvanla tubes. 2.25
All Metal Crystallized Cabine

man 4% ... g . .20

8end For Qur New 1936 Catalogue.

TRY-MO RADIO CO., INC.
85 CORTLANDOT ST. NEW YORK CITY
Distributer: Powertene Electric Corp., 179 Green-

wleh St.. N.Y.C.
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' CRYSTAL MICROPHONE
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velopment Co. patents

ASTATIC MICROPHONE LAB.., Inc.
YOUNGSTOWN, OKID
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The New Price of 15¢

TN TLSIT FAVM LUOAS SN 0P 704

WHERE TO HiD B-W STATIONS O TOMR DlaL

LARGEST AND BEST SHMORT.WAVE STAT/ON UST 1N PRiMT

makes

SHORT WAVE LISTENER

the leading
short-wave fan magazine

It contains the largest listing of
short wave stations in the world.

4600
SHORT WAVE STATIONS

Features in the March Issue—
Now on all leading newsstands

itevised Short Wave “Map” of
the World.

Latest News of the South Amer-
ican Stations.

Reports on Stations Heard
Short Wave Listeners.

Answers to Questions from
Short Wave Listeners.

Grand List of 4600 8-W Stations
of the World,

How to Choose “All-Wave”
Set.

The Eifect of
Short Waves.

Silver Trophy Award for Best
Short-Wave “Listening Post Pho-

by

ian

“Sunspots” on

to.” |
[ - Prize for BRest Short Wave
WORLG SHORT. WAYE SIALON wAP W i"t_"

Ask Your News Dealer for a Copy of This New Short-Wave Magazin
7

P. S.—If you cannot @et the magazine
at your newsstand due te sell-out, send
15¢ in cash, stamps. or meney order,
and we will send the magazine to you
direct. prepald.

ArE B a1 Feader of STTORT WAVE CRAT
I vot wixh te Jor withomt THIE OFFHLALL S
AVE LISTENER MAGAZINEG, 1t will help spn tromende 3
In your short wave logking a1 all times, and will glve you briceless amd in
valushle informatien. such as you cannot get anywhere else. TIIE O
FICIAL SHORT WAVE LISTENER MAGAZINE. in other words, s x
necessiiy.

OFFICIAL SHORT WAVE LISTENER MAGAZINE

99 HUDSON STREET

___NEW YORK, N. Y.

By C

THE ONE AND ONLY

Encyclopedia on Short Waves

. R. Leutz and R. B. Gable

384 Pages—Over
345 lllustrations

Bound hand- “SHORT WAVES'"” is the most imbortant and compre.

somely in red hensive volume of short.waves ever published. This book
n Litf has EVERYTHING on short-waves—it literally contains
ve"'“ isle 6x9” a_complete education on short-waves.

covers.

SQIORT WAVES™ s wrltten by Leumtz and Gahle, two foremost rudio
LY authorities.  You will remember Chables R. Lewtz as one of the plionecrs
In radio. also designer and manufseluret of the famous LEUTZ ‘Fransoceinic
Itecebvers.  Mr. Robert Gable owned and uperated otue of the fivest low power
shing stutions In the countrs. fle Is well known as an experimenter
ireh worker In scientitic tields.
Considering the vaiue of 1his ook for data alone. its cost should really be
more tlan originally asked, B when you see the iliustrutions in the hook

you will arvel at how thls book could he seld for ONE DOLLAR. It
arigingtly « tor $2.08
The huok is printed | Very expensive super-calendered nLaper. It contiing

481 puges with over 3 photoegraphic illustrations aod diagras.
of these hooks is not expected to last long.
coples will he available,  ORDER NOW-
thls retdarkatile Look  value.  Nend the
CRUHORT WAVEST by Leutz and Gable,

The supbly
Ounee they are gone no additional
woaure to tell your frien

coubon  today

.
for your cohy

YOU SAVE $51.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS!
BOOK ORIGINALLY SOLD FOR $2.98

MAIL COUPON TODAY!

RADIO PUBLICATIONS. Dept. SWC-4-

103 Hudson Street. New York. N.Y.

Gentlemen
{cash moncy order of new

uf "SHORT WAVES"
thin book
combletely watlsficd wnd ¥ muney reflunded.

Enclined you will find m3 renuttdnce of One Dollar ($1 |
L. S atnmpal for which serut me One

by Leuts nad Gable.
mny be returned 10 you within thres davs j

® Purtial Contents of “Short Wares' o

HISTORICAL REVIEW

36 I SHORT WAVE PROPAGATION
COMMERCIAL RADIO TELEPHONY

I AND TELEGRAPHY

SHIP TO SHORE RADIO TELEPHONY
?IEE%TéOﬂNAL ANTENNAE

1 winderntand ELEVISION

toam not AIRCRAFT RADIO EGUIPMENT

SHORT WAVE BROADCAST RECEIVERS
ULTRA SHORT WAVES (Medieal and Surgicat

Applications)
AMATEUR SHORT-WAVE EQUIPMENT

Pon't forget that this comprehensive volume is sold on
a MONEY-BACK GTUARANTE! YOt are not satis-

NAME
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CITY ... . STATE.
dnctude cover mathng ch
(25c foreign countries)

the cotlhon ut the left for ordering your voby of SITORT
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103 Hudson S¢t,
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| New York, N. Y.
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| How Waves are Radiated
from Antennas

(Continued from page 722)

short-wave investigator, between New York
and Philadelphia, as well as Baltimore, a
distance of ubout 90 and 140 miles, re-
spectively. A new theory to account for
the 750 mile transmission between New
York and Chicago on the 5-meter band,
suggested by George W, Shuart, W2AMN,
is that the ionized reflecting layer hap-
pened to be at an abnormally low height
and in consequence these short-wave sig-
nals were rveflected as shown in Fig. 17,
so as te reach Chicago, whereas ordinarily
they would be reflected at an angle (with
the average height of the ionized laver)
s0 as to pass beyond the earth.

On the shorter wavelengths from 5
meters on down, much of the radiation un-
| doubtedly puasses straight on through the
| Heaviside and other ionized lavers of the
Tonosphere out into spuce.

|| max Loop | INSULATORS
RECEPYION Y AERIAL
| |foR TRANS- 5 WIRES
MISSI0 ROPE FROM
i POLE ARM

POLE

!

FT

FI1G. 20

T
RECEIVER

MINIMUM
DIRECTIVITY
{MIN. RECEPTION)

DIRECTIONAL CHAR-
ACTERISTICS OF
LOOP AERIAL

F1G.19

1, By i o
"BRUCE™ ANTENNA

FIG.21 FIG. 22

PART OF
WAVE
REFLECTED

7 INSULATED
WIRE IN
PIPE BURIED
IN GROUND

AYERAGE
DEPTH 3FT.

SEA
WATER /
SUBMARINE

HOW A SUBMARINE
HEARS SIGNALS

AVE
PENE TRATES
WATER FOR LONG WAVES THE
GROUNDED FOOT OF THE
WAVE, CUT THE BURIED WIRE &
INDUCE A CURRENT IN THE WIRE.

| Interesting  study showing how radio
| waves travel.
|
Figr. 18 shows the radiated wave pattern
or dircctional etfect of two loops placed
at an angle and variations of this di-

rective system uare used by airport sta-
tions, which send out radio beam signals to
direct planes on their course. Fig. 19
| shows the directive effect and radiation for
| a single loop aerial. Fig. 20 illustrates a
new form of antenna, strongly recom-
mended for short-wave reception purposes
by the British Broadeasting Corp. It is
known as the Bruce antenna and is of
triangular shape. Tts maximum activity
is in the direction indicated and the di-
| mensions for various wavelengths are given
in the accompanying table.

TABLE I—Inverted “' V' Aerial

Where length of Side = 34 \\':n'elmlgt_h

Tength

Wave- Hat. of Length of | of Wire

length Must in Baze Line €A

Meters | feet | in feet in feet
| 4 23 84

20 l 14 33 08’6

25 [ 42 1256
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Short Wave Coil Data
for Every Conceivable
Short Wave Receiver

RADIO PLBILICATIONS
4¢3

Grecnnuwseh St

SHORTWAVE SET BUILDERS
MUST HAVE THIS BOOK

lT is now possible for the ex-
perimenter and short wave
onthusiast to obtain the most
exhaustive data on short wave
coil winding information that
has ever appeared 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
vou have to hunt through copies of
magazines, books, etc., tu find the
information you require.

Between the two covers of this
book you now find every possible bit
of information on coil winding that
has appearcd in print during the past
two vears. Only the most modern
~dope” has been published here.

No duplication, lllustrations ga-
lore, giving not only full instruc-
tions how to wind coils, but dimen-
sions, sizes, of wire, curves, how to
plot them, by means of which any
coil for any particular short wave
set can be figured in advance, as to
number of turns, size of wire, spac-
ing, etc.

Therc has never heen such data
published in such eesy accessible
form as this.

FRIENDS PESTER HIM

Dear Sirs:

I received your Short Wave Coil
Book and am very well pleased. 1
showed it to my radio friends and
now they are always pestering me for
coil data, hi hi,

RERNARD A]. 1I;ECKELM ANN,

48 So. State St.,
Chicare. 1.

RADIO PUBLICATIONS
97 HUDSON STREET
NEW YORK, N.Y.

l
|
|
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TABLE II
Length of Side = 35-4 Wavelength
Leugth
Wave- Hgt. of Length of of Wire
length Mast in Base Line (CAB)
Meters feet in feet in feet
17 58 .23 140
20 66 98'6"" 164
25 836" 125°6" 200

In short-wave transmission, the ground
component of
duces to practically zero at a relatively
short distance from the transmitting an-
tenna, while the space or sky-wave com-
ponent procedes onward and upward un-
til it is reflected, or as present-day evi-
dence indicates, refracted from the highly
ionized layers of the lonosphere, found 40
miles or more above the earth’s surface.

It used to be thought that a submarine
for instance, lying submerged in possibly
100 feet of water, picked up radio signals,
thanks to the ground wave component and
this may still be true on the longer waves,
but it is now conjectured that with the
shorter waves, any signals picked up by
a submerged submarine must be due to
direct transmission of the downcoming re-
flected wave through the water.

Speaking of wave transmission pheno-
mena, a very interesting case is that of
the Rogers underground or buried an-
tennas, which were used extensively by the
government during the war, In some cases
these aerials were composed of insulated
wires placed within iron pipes and buried
about three feet underground; see Fig. 22.
The maximum long distance reception was
obtained in a direction along the axis of
the buried antennas and in some cases,

| several sets of these antennas were built,

| highly recommend this threc-tube

| ing realli

| of a rotation of the dial.

Radio Publitations
g7 Hudson Street,
New York, N. Y.
Viease sem! immediately. your Shert Wave Coil Bock. for
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City and State......co-

cnclose

25¢ herewith teoin, U, S. stamDs or money
Rook is lo be sent prepald to me.

like the spokes of a wheel, so that a
doublet facing, for example, in a certain
geographical direction could be used, the
various sets of aerials being switched into
circuit by means of a suitable switch.

These aerials were useful on the longer
waves, but little research apparently has
been done with them on the short waves.
On the long waves, especially those sev-
eral thousand meters in length, the ground
wave component probably is the one that
causes a current to be set up in the buried
antennas, but on short waves, at consider-
able distances presumably reception must
be effected by the sky-waves, which come
down and strike the earth and penetrate
it, at least for some distance, similar to the
action taking place with the submarine, as
illustrated in Fig. 21.

De Luxe 3-Tuber

(Continved from page 721)

of constructing a good superhet, we can
T.R.F.
job. “The entire receiver is built around a
National PW-2 tuning unit. This consists
of a special vernier band-spread dial and
two special variable condensers. This is
the same dial and the same type condenser
used in the famous National HRO receiver.
Using conventional general-corerage coils,
there is sufficient band-spread to make tun-
a pleasure in either the amateur
or S.W. breadcast bands. The forty meter
ham band for instance occupies 180 degrees
Of course if
greater band-spread is desired. then the
National band-spread coils may be used, In
this case the forty meter band would be
covered by six or seven rotations of the
dial — band-spread? — We'll say so — and
How!

We used National general-coverage coils
in this receiver and four sets are necessary
to obtain good coverage. While these coils

are designed to work with a 90 mmf. tuning |
condenser, no c¢ramped tuning is encoun- |

tered with the 150 mmf. condensers used
in this receiver. In fact the great overlap
provided with this combination is advan-
tageous under certain conditions. On some

(Continued on page 761)

the wave attenuates or re- |
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with the Hi-Fidelity
of the Model 1750—the
Reproducer with the New

WGn PIDELITY

JAPHRAGM
lt's What OTHERS say
that COUNTS!

Read the following letter:

Pags Christian, Miss., Oct. 14, 1935

“"Gentlemen:

Recently I received one of your new No.
1750 Para-Curve Reproducers and I am more
than pleased with its Hi-Fidelity perform-
ance. Please rush 1 Model 1750 to match a
new Phileo Model 650X.”

Eldridge A. Helwick.
$1 50
—

LIST
Write for com-
plete catalog i
dealer's discount
and name of near- %
est distributor. |
Wright - DeCoster |
distributors are
always anxious to
cooperate  wit
you.

WRIGHT-
DECOSTER,
Inc.

2257 University Ave.,

A

Model 1750
12” Reproducer

St. Paul, Minn.

1 TUBE KIT

ifaven't You
alwa¥s wanted
& Renl. Powerful
Redio Heceiver,

all gnnr own?
i A Short and Long Wave set that
i1 wetually bring in many lored dn

Neot Wired. Loas
Tubas. Batlerits
and Phawre.

ot -
ACE Radivs
REsULTH!
Inx Berformm,
NOW. the world famous ACE Coneiruction Kita are Driced so low
that anvime can afford one!  Fur only 81.25 we send you. pastpaid. every
hart nesied_ tu build s powertill obe tute Feceiver with heavy, sttractise
i tal rhasais-panel. Teeble cryutal set! arks on twu inexpensive
Later. nn chanke Your set. into the Two Tube
pecinl law cost! You get s valuable radio eduention
11 feoin our eleur rsms. 1Us ensy for even a chilu!
onnections,  Wavelenkth ranke 13 1o 600 merer

sive
Thousands now in use. Amnxe

Battery

Iy wiring ¥t ¥
Tust » few wi

For mwre

puwer and volume buv the TWO TUBE recsiver Hit—XNot
wired, Lrsa tubes. Burterics and L'hones. $2.00

ALL ELECTRIC tubs house ourrent sct. No bar-

2 teries needed. Works on 105-125 volt
AC or DC. Comblete constructions kit. Nnt wired. uben sril
FPhones—only . ...l lLLoiaeae. $3.00

Double phones—3$1.28
Not a toy or an attachment!1

Kite wired—750 e3tra.

ORDER NOW!

ACE RADIO LABORATORIES
lil_s Broadway Dept. C-47 7New York City

old Copies of
SHORT WAVE CRAFT
are valuable!
Keep them in our patent binder

51§ each

SHORT WAVE CRAFT
99 Hudson St., New York

Complets jacilities to meet ¢very
requirement in drilling and en-
graving of panels, abhd on all
insulating materials and roetale,
Write today for complete de-
scriprive catalog on  parts of
star.dard manufseture. Send 10c
i atampa of coina to Tover coat
o isnaling shd mailing

QUALITY
FARTS FOR
HAME
SERVICEMEN
EADIO INDUSTRY

GF AMERIC A
HEW YOEE M. T

F.

IMSULINE COR
BS FARK FLACE -

Please mention SHORT WAVE CRAFT when writing advertisers
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are the Six BF
CWAVE RADIO 3{,0

Without doubt vou will have to go a long way to buy better make the study of this field of radio muech simpler. The volumes
books on short waves than yvou find on this page. Each book is on this page are the finest hooks on short-waves which are pub-
written by a well-known authority on short waves . . . each book lished anywhere today. Order one or more copies today . . . find
has been carefully illustrated with photographs and diagrams to  out for yourself how fine they are. I'rices are postpaid.

i e

i’ 101 SHORT-WAVE HOOKUPS
How to Get Best Short- Compiled by the Editora of SIHORT WAVE CRAF1

JACIL and every hook.up and diagran {llustrated is also

wave Reception Y sccompanied hy n thorough explanation of whet (thin

itular hook-ub necomplinhes. what Parta are reaui

n(mlm( miormation, viluea of re

s

. e in
¥ M. HARVEY GEUNBUACK hlng you want to know in order 4 the set or tu

%
N
N Thin book tella You e -r!ll ing you ever wunted to know lnk up the dnll rmlur -
3 o ho t ) o b have nnrod |
12 The atstho | cudlo lissener and radio fan for i : Vo shiaile ook, %
any Jou his loug experionce in radio reception Sete such Do ] i . N
g wnd b it u.uxuoa,n. Denton, nd-by, ¥
Wh u um udi- listener enabled 10 pull i srations irom all ‘Glohe Trotter, 2-Tul bn Suparhs Tinidyne A}
Q over the globe. even small 100 watters. 10.000 miles away. and Recsiver. *'Linarle™ T.tube R.ttery, “Doetle” :
N why 1 it thet the nest fellnw. with & nuch hotter and more tery. “Donrle’ 2.tghe A.C.. “Duarle” 3.t t 4
g eupensive n only pull fn cthe puwerful Stations ixnal Gripper.”” Duo R.¥. 4-tube Reesiver. The Sargent -
3 (lat sy ehitd ithout mue 833 Tupped Coll Hecolvor liedler 7. The T Tuhe |3
he reasan la int; e knowledge of es Eyusl 3. Ham- Band " Tube P g
s they helmve. lete mre the chnbrare of Wee' w,v.n. Al Way 6. Denton Economy 3. 2-Tw N
1. \Whar are Short Waves and what can -h. listener hear " Regsncrative-Oscillod¥ne” will be found here. with §
on n short-wave receives or converter Aescrintions. In ninny casme. sv6 hinve aleo Inclnded n Di N
s h in on the ahort wave for those who do not -—uh to fullnw the N
3 hook-up. hut wisl
: 4 Seaconal changes i e~ vory bandy § >
8, of receivera fur mlort-wave recePtion. who h to study the | the ahoet-wava ari. (ro N
g @ far ehort. wavy recaivers. one tube 1p 1o ten tubu; Y
A ‘-
T} e eht mulml matter. There ars many [
trieke In ohurtwava foceBtion that 81en 80 o "old-timers” do not know.  Be wure 100 Illustrations, 72 Pages, soc
1o get it Stift, flexible covers

4 i , 72 5
20 Mustrations, 2 pages. G (e HOW TO nnighgi:;\gpgxtgggn
\\ chose | i

his etfrer

ateur field
eminent [0 this line. For ears he w)
telegrnphy a1 the I.C, ute. He (v @ member of the
1 &‘ Tnstitute of Kadio Fnglueersi. nleo the Veteran Wire
l-u Operators’ Ansointion,

{ou intend to hecome u licensed cnde operstor. I you wish
to take up phons work eventuslly—this is the book you muat

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

'I‘HIS is the hest nnd most up-to-date hook on

the =ubject. 1t is wlited and prepured by the et
editors of SIHHORT WAVK CRAIFL, and coutains Partial List of Contents

wealth of mntertnl on the intlding and ober: How ]—0 Bt o Waye of lencriing the cods. A eYaten of sending and recsive
ation. not only of typicsl short-wave recelvira, ing with hecemont¥ deill words ls subBlied a0 u.-u”you may
but short-wave converters as well.  Dozens af OPERA]'E o L TN

1nonly used Peces of eadio equipment. Thie cl
working terminology of the radio operator.
are uped to indicate the various parts of endio
radio theory purticularly ne it avpiles to the beginuee. The
electron nuou La bn¢||, Kiven. thun waves—their crenlion.
]l Inwe of electric
cireuits. n-rmululy thoss “used !n endia aré explained nest
and typical basia cireuits are poslyzed. Deacriplisnes of modern
teteivers that are bﬂnx used with success by amateuss. You
ars told how to build snd operate theas sets.  Amateur trane.
) g itters, Diagranm with abecifications are {urnished ®o con-
150 I1lustrnhons, struction is mnde ensy. Power equipment th. iny bs uasl
5 72 Pages, Stitf, with tren e and receivers. rectifiers. fil batteries
# bi LI s that uBPlY t6 amateur oDers Appendin
exibie covers which tontains the [Internatinnul signnls. conversion
tuhirs for teférence PUrtuses. rie

short-wnves sets are fonml in this book. which
coutains hundreds of {llustrations; uctual pho.
togruphs of sets bullt, hookups and dixgrams
galore

This beok iz soll only nt a ridleniously low
priee becanse it is our afm to put thig ealu
ahle work into the Liands of every short-wave
untlmsinst

Weo know that If you are at all Interested in shart
waves you will not wish to do without this book. |t
is & most Important and timely radio publication.

juomw

thmms

®s oan

150 illustrations, 72 R et ;

Pages. Stiff, soc 5 TEN MOST POPULAR SHORT-WAVE
flexible covers RECEIVERS

—HOW TO MAKE AND WORK THEM

T“E SHORT'WAVE BEGINNE“’S Boox IE aditars of SIIORT WAVE CHAFT have selected

[‘t-n outatanding short-wave peceivees  nn 'h--- nre
] ERE in n bovk that solven yiur short wave problesns—leading described in the new volume. Eneli recelver l.
You eany siages from the simplesr fundamentsls 1o the trated with s complete luyout. Dictorial ro

of e art na it is ia the onls law photugraphe of the st com bl u«- hn..kun and all war I.--hnle =
ce hor Y Inpe specificntions.  Everyt 4
“techuieal” It has to n 5-tube 1‘ ¢ l-‘ fee ¢ h :'c--enlrr!

Darts are give
H "Jl'ﬁ"nl' of Import t info T~ .ho"ll how lO DD'II‘E |.|C 'M-l"r 1 I‘l f'lllllllllnl efficien
e canvery. tables mll sbout aerinis. nojsn elimi
about radio tubea. dats on coll winding snd other CONTENTS

Th Doerle 3-Tube Keceivor Tiat Renches the 12.500
Mile Mark, by Walter € Doele. Tuned
i i F. 'entode 3. ceeiver g twostages un
Partial List of Contents Indle Freauencs. by Clfare . Deton wo W, Soewr
My de Luxe ¥ Leowver. by Edward G. Ingtain
1y Thie Winiewcs 3-Tubs 12000 Mlle DX Hecolver. by 4.
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€ Statrad in Shott Waves—the fundn -nuI-

FEAGALITY TR SYOVE P TP OF 75O OF

Tn. the 8hort Humt of Kadichow to | RECEIVERS
Shatt Wave Cuilearious t¥Tes nnd kinde in 1higng ]
Ilmld n Shor)-Wave Receiver in your "Brief-Case
ale—the pointe that dever P lugo Gernshack and Cliftard F. Denc - HOW TO MAKE AND
elent etcriming al socciseria pobhe Dienton 2-Tabe All-Wave Hecsivar, by Cliflard E WORK THEM

“Ehe Transpose:l Lend-in for redueine Sty cnto R
The Hesinner's Shart ‘Wave Tteceiver—a simnple one tubs set -H'.e Denton ~frand- By, by Clifford E Denton.
&t anyone can b ;
How 10 T:ne the Short-Wave Set—tolling the important points ¢ _’:“'92': UG Ly ET :: oo Receiver. by llugo
v i ha for $-\¢ Rocesvern e B FENTODE 4 by 1. G. Cisin
1earning the Cod for Wrestee enioyment with tho S-¥ set. rl 1is Murtin's ldes of A GO0} 8-W H.ECElVl:n B
Wave th to Kiluryele Chart Louia Mas
Wite Chart—to nsaist in the construetion of colis, 75 MNlustrations, 40 Pages, 25c

75 Hlustrations, 40 Pages. St yexible-covevs
25c Stiff, flexible covers . ' g
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ANl the books shown | SHORT wWAVE CRAFT, 99-101 Hudson Street, New York, N. Y. SW-4-36 | REA "
on this page are pub- l Gentlemen: 1 encloss herewith my remittancs for tha amount of $ for which you srs to send I DERS
A . me. pustpaid. the books checked helow. These books can be obtained from
lished exclusively by | ( ) How to Get Beat Short-Wave Recen- () Flow to Become an Amateur Radio | the following houses:
| tion .50c each Operator. S0c each l GREAT BRITAIN
( ) Ten Most Popular Short-Wave Re- Gorringe's
SHORT WAVE | () 101 Short-Wave Hook-ups.  50c cach ceivers.  How to Make and Work |  9ar Green Street, Loicester
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Why gamble?-
INVEST In a

2-TUBE BATTERY
RECEIVER

15 to 200 Meters

One of the most popular mem-
bers of the Doerle Set family.

Employs but two tubes, yet $ 6__9.
gives the performance of a set KIT
having three tubes. Uses a

type 30 as regenerative detec- (‘!.l.l:l. ;‘"’"-‘
tor and a type 19 twin triode Il “"Batterice.

(actually 2 tubes in one) as
two stages of resistance-coup-
led audio, The world - famous reputation
of the entire Doerle line, is behind this re-
markable set. Requires two No. 6 dry cells
and two 45 volt ‘‘B” batteries for operation.
All parts and workmanship fully guaranteed.
Employs a set of four 6-prong ribbed plug-
in coils. These coils are interchangeable with
the new B6-prong bandspread coils. Ship. wt.,
10 lbs, List Price $15.76.
No. 5009-K Doerle 2.tube Basttery Recelver
Kit. not wired. but including Colls,  less
Tuhes, Batteries snd cabinet. YOUR PRICH

$7.69

Set of 2 Matched Tubes $1.00
Mets} Cabinet for abave .50
Set of 4 Bandspread Colls. 2.35

No. 5006-K Doerle 3-tube Battery Receiver Kit. not wired

but with & Colls and Metal Cabinet, less
}l"ulbu .S';:i; l!snturln. ship wt,, 10 lbs. List
rice—3$23.7
FOUR PRICE - v o $12.48
Sot of 3 Matched Tubos. $1.80

We will wire and test any of these kits at an additienal
charge of $1.50.

125 to | Bandspread Disl tor the S-tube set $1.75 extra

Send 2c stamp for Free new catalog.and redio
treatise

RADIO TRADING c?w'

101.A Hudson St.

. .

Short L E LA

s WiV

League ORGANIZA-
Members UL,

In order that feilow members of the LEAGUE may be
able to recognize each other when they meet, we have
designed this button., which is sold only to members
and which will give you a professional appesrance.

It you mre a member of the LEAGUE, You
cannot aftord to be without this Insignia of
our membership. It Is sold only to thete
elonging to the LEAGUE and when you see
It on another, you can be certain that hs Is
a member, See Page 762.

Lapel Button, made in bronze, gold 15¢
filled, not plated, prepaid............

Lapel Button, like one deseribed lbou,sz 00
bat in solid gold, prepaid............ 9%
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De Luxe 3-Tuber

(Continued from page 759)

bands we can have high-C with one set of
coils and low-C with another set of coils.

Metal Tubes Employed

In order to make the set simple and up-
to-date metal tubes were used, although
regular glass tubes may be used providing
proper shielding is used with them. The
circuit of the receiver is much the same as
the well known SW3. In the T.R.F. stage
we have a 6K7 pentode. This is inductively
coupled to the regenerative detector. In
order that the detector tube may always be
run below the overloading point, a suitable
gain control is incorporated in the cathode
circuit of the R.F. stage. This is a 25,000

ohm variable resistor which, even when all |

the resistance is in the circuit, is not suf-
ficient to cut down the stronger signals.
To make it more effective we have arranged
to apply a positive potential to the cathode
as the resistance in the cathode circuit is
increased.
connected between one side of the volume
control and the “B” plus serves this pur-
pose. Even on a moderate strength signal
the volume control must be set to niinimum

volume in order to prevent overloading of |

the detector, so sensitive and efficient is the
R.F. stage.

Feed-back Method and Audio Stage

It was a “'toss up” really, whether we
should have the feed-back coil (tickler)
connected in the plate circuit of the detce-
tor tube, or in the cathode cireuit. Merely
for simplicity’s sake we decided upon the
cathode method, which allows the output
circuit of the detector tube to be relatively
free of R.F. And we believe greater gain
is obtained in this manner.

Coupling between the detector and the
audio stage is accomplished with resistors
and a capacitor. This combination may be
replaced with a high impedance audio choke
coil for a slight increase in audio velume,
For the audio stage we selected a triode,
the 6C5. A pentode may be used in its
place with even a further increase in audio
volume. In this case we would need some
sort of output coupling device so that the
plate current of the A.F. amplifier would
not pass directly through the phones and
so shorten the useful life of them. Then
again if we use a pentode we should incor-
porate an audio volume control in the pen-
tode stage—with the triode it was not
deemed necessary.

Power Supply

For those who do not possess a suitable
power-supply for this receiver, a diagram
of one is given. It should furnish 6.3 volts
for the heaters and 250 volts for the-plates

| of the tubes.

Returning to the diagram we see that
padding in the R.F. stage is provided by
tuning the interwound coil. This is the
winding which, on the detector coil, is used
in the plate of the R.F. tube for eoupling.
This coil naturally imposes a load on the
detector grid circuit and thus detunes it.

| We do exactly the same thing in the R.F.

circuit. We tune the third winding and
thus impose upon it the same load as on
the detector coil and in this manner obtain
very nearly perfect "“tracking” between the
detector and R.F. stages when they are
tuned together.

Plenty of by-pass condensers are used to
insure maximum stability, which is ob-
tained only when all traces of R.F. are kept
at or near the zero point.

One very important part of the construc-
tion of any receiver is the layout or place-
ment of parts. We used an SW3 cabinet
and placed the parts of each stage where
undesired coupling would be at a minimum.
The dial and condenser assembly is placed
in the center. The R.F. stage is placed to
the left of the cabinet and the detector is
on the right. In the center, to the rear,
we have the audio amplifier tube. Between
the two high frequency stages we have two
aluminum shields. Why use two when one
would have separated them? Well, one was

(Continued on page 763)

A 100,000 ohm fixed resistorI

XTALS, The new Vaipey Crystals are FB! Goml, posverful

oscillators. X cut. Accuracy to better than .03%. Fully
kuaranieed!
160 or 80 meter hand. $1.50
40 meter band.. 2.25
(fram stock.
Valpey dustproof plug-in  holder. .90

New HILL all brass adjustabie holder.
the best holders made! —

160 or 8¢ meter AT CUT Crystals. Very low drift! $2.75

eee TUBES oo

Puorae 860 (Screcn grid version of the 852). Nominsl
rating 100 watts. No vpeutrallzation needed! !I;gglsa

Really one of
— Y .1

prico
| Rpeclal sale price. $14.75
| Puovac 203-D. A welt known tuobe similar te lbe 210,
Rated plate disslputlon 2¢ watts, Reg. price $4.50.
LT ] B9

Diovae 845, 50 watt ampliier and modulator. Regular
price $20.00.

Harrison’s special PRCE v
Twovae 242 (Simllar In all respects to
Regular price $17.50. Hale brice ...
Drovae 872, T7.500 volt. 2.3 amp mercury vapor rectifler.
Filamert 5 voit. 10 ampa. Reg. Drice $16.50. Speclal $7.95
Heavy duty 868 mercury vapor rectifiers. A RI'Y AT
ONLY e Yoo 98¢
Good 46's. FB for Xmltting. Three for ...

— $7.95
the standard 211y
e §7.95

W) |

| Fllament Xformer for 50 watters. Thordarson. Dellvers

1¢ volte at 1 esmps. with heavy duty controi rheostat.
Complete $1.10
JEFFERSON 235 volt, 12 Amp. CT for 866's. 7.500 volt
fnmriation! Excellent value at .oz S1 1B
CGieneral Radle type 247 .00023 mfil variable condensels.
Brass plates. Good spacing for Xmlitters. ONLY .68¢

SEND YOUR MAIL ORDER TODAY!—OR
VISIT OUR NEW LARGE STORE!!

(See our Receiver C'atalog Advertisemcnt on page 742)
UR Q=L CRD PUTS UR NAME ON OU'R FREE MAIL-

ING LI1ST FOR OU'L ~IIAM HULLETINRT
SREND IT TODAY. OM!

12 West Broadway-C4-New York City

.o “Rebroadcaster”
EXPLORER eproaacasier

Makes Any Radio an All-Purpose Amplitying System!
A complete miniature radio trans-
mitter of extremely ilexible draign. using
» new audio-modulator ostillstor rircuit.
With short wave set, microphone,
or ph h pickeup hed to
its input. it rebrosdcasts as its output s
powerful tunable broadcast band signat
to aerinl terminel of mny regulne heond.
enst receiver—ior amplification by the
antire teceiver. mnd recepuion at fuwil
speaker caDmcity.

our wave set Using 1 or mors tubes to the

:ra. :‘:I:._‘I’n l'o'_‘v'-lr;n .lnio‘n‘- :“.’:ir heard before—an the nl:-'::;:
€ t

gt v g niire am-
plihcation of short weve sct. “HKe . and hromicint eeceiver in
used; giving you & shrt wave rec e
and senstinty Bt 'urrlneli Tow coet.
d sph instal

T “I“i:-
Addrens.
permit use nn low-power S.W. “hal ac
commereial all-wave receivers: numerois of Many
features! Neat @, only $8.95, completely wired. leis tube;
sembled kit, unwired, less tube. $7.95.
Send now for FREE Liter:

-atu
AIM RADID MFG.CD., §98 Grand SL, Brosklyn, N. Y.

UNIVERSAL

Combination FLOOR STAND

A rugged three-piece. tele-
scoping, combination banquet
and floor stand—Compact
lizht weight—smooth in oper
ation—Finished in fully pol.
ished nickel plate—FEquipped
with cadmium plated, adjust
able and detachable copy hold-
er. mounted o a Bexible sleel arm—
A clean, workmanlike job, designed
anid manufactured to Universal stand-
ards of quality—List Price. complete
with 8 springs. $10.00.

Universal Microphone Co., Litd.
424 Warren Lane
Inglewood, Calif., U.S.A.

ther uses.

2 TEUA L

el || 11 et
21 pages of ineenjons tables aad charts
|le|l bow to choose voliwge dividers,
bleeder resiztors. filament rheostals
ete., without diflicult calculations or
formulas omplete data on baml-
switehing.  Price 10c from vour jobber

nr Obmite Mfg. Co., 4839 Flourno
st Chicago.
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Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 4-36
89-101 Hudson Street, New York, N. Y.

I, the underiigned, herewllh desire to apply for mem-
bership in the SHORT WAVE LEAGUE. In joinlag the
LEAGUE I understand that 1 am not assessed for mem-
bership and that there sre no dues and no fees of any
kind. 1 pledge myself to abide by all the rules and reg-
ulatlons of the SHORT WAVE LEAGUE. which rules
¥0U are to send (o me on recelPt of this spplication.

1 consider myself beloniing to the foliowing class (put
sn X In correct space): Shott Wave Experimenter [J
Short Wave Fan [J Radlo Engineer (] Student [J

I own the following rsdio eQulpment:

Transmliting

Call Letters

Recelving

Name

Address

Clty and Siste.. S

Country

{ anclose 10¢< tor Postage and handling for my Member.
ship Cartificate.

A FEW WORDS AS TO THE PURPOSE OF
THE LEAGUE

The SHORT WAVE LEAGUE was founded
in 1980. Honorary Directors are as followa:

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

The SHORT WAVE LEAGUE is a scien-
tific membership organization for the pro-
motion of the short wave art. There are
no dues. no fees, no initiations. in connec-
ticn with the LEAGUE. No one makes any
money from it; no one derives any salary.
The only income which the LEAGUE haa is
from its short wave essentials. A pamphlet
setting forth the LEAGUE'S numeérous as-
pirations and purposes will be sent to any-
one on receipt of a 3¢ stamp to cover
postage.

FREE MEMBERSHIP CERTIFICATE

As soub a8 You ure enrollel as a menber,
a beautiful certificate with the ILEAGUK'S
seal will be sent to you, providing 10c¢ in
atamps or ¢oln ls sent for malling charges,

Members are entitled to preferentlal dis-
counts when buying radle merchandlse from
numerous firma whn have agreed to allow lower
prices to all SHORT WAVE LEAGUE mem-
bers.

®

$hort Wave Crague

U o Dhcactons Alacting Aald o
Maw Yl Coty T Yinl o 1 Vst
Btale of msrirn e St Wawr Cragur
fas olected

John £ Maller

o mombon of this Brags
0 ksse s riael, s soctfate fina
l-.-ﬁ-..ﬂ,-'z.:a,u..uum

Halpte ol

.

Illustration of engraved fres membership certldcate

SHORT WAVE ESSENTIALS LISTED HERE SOLD
OMLY TO SHORT WAVE LEAGUE MEMBERS
They caonot be hought by anyons unless

he has already enrolled ns ene of the mew-
bers of the SHORT WAVE LEAGUE or signs
the blank on this page (which automatically
enrolls him a8 a member, always provided that
he I8 a short wave experimenter, a short wave
fan. radio engineer. radlo student, etc.).

Inasmuch as the LEAGUE is International.
it makes no difference whether you are a
citlzen of the TUnited States or any other
cvuntry. The LEAGUE is open to ali.
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e e « SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE . o «

SHORT WAVE LEAGUE LETTERHEADS

A beautltul letterbend has been designed for members’ correspondence. it is
the officlal tetterhead for all members. The letterbead ls invaluable when it
becomes necessury to denl with the radio Industry, mall order houses, radlo manu-
fucturers, and the like: as many houses have offered to give members who write
on the LEAGUE'S letterbead a preferentlal discount. The letterhead IS also
absolutely essentlal when writing for verification to rudlo stations ejther here or
abroad. it automatically gives you a professlonal standing. 50

A—SHORT WAVE LEAGUE letterhcads, per 100 ... 930¢

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The finest mugazine of itx kind ever bublished-—totally different in get-up and
contents from nny other.  Contpins the kargest llsting of short wave statlons In
the world, up-te-the-minute, inctading “Lolice,” ““Televislon” and short-wave
stutions, as well as a speclal list of the star short-wave stations with thelr fre-
quencies and call letters.  Also contains photos aml deseriptions of short-wave
brondeasting statlons in various parts of the worhl with photos of short wuve
stdio artists—How to locate “wenk' (istance statlons, amd other hints for the

“short-wave  Hstener'—Questlon amd  Answoer Department for the “listener'’'—
Silver Cup Trophy for best photo of readers’ Hstenlug *-Posts.' ete 15c
B—Oflicial Short Wave Listener Magazine._.. ... __ ... . Prepaid

RADIO MAP OF THE WORLD AND STATION FINDER
The finest device of Its kind published. The world’s map on besvy board is
divided into 23 sectioms, while the rotnTy (disc shows you immediateiy the exact
time in any forelgn country. Invalaable ip logging forelgn stations. = Also glves

to SHORT WAVE LEAGUE,

call letters assigned to nll nptions. Size 1173297

This highty lmportant essential is an vrnament for every Jden or stindly. It Is a
base 13 of solll wninut, and the semi-meridixn of a nickel-like wmetal.  Entire

D—Globe of the World..

This beautiful huttun 18 made in hard enamel in four colors, red, white. blue
Made in bronze, gold filled, not Eplateo‘.’. Must be seen to be appreciated. 35c

Prepaid
above hut io selid gold..... ... e e e eeeieaeiiaaa. P'repall
diameter, and are gummed on one side. They are used by members to amiz to
multiples only.
per 25, Prepaid13C

Tbls beautiful map, mensuring 18326 in. and printed in 18 colors & indls-
to all parts of the world, political nature of the country in which a broadcast

F—SHORT WAVE Map of the World.............
TION OF ITEM B.

it you do not wish to mutllate the mnzagine, You may copy either or both coupons

C—Radio Map of the World and Station Finder—.__ oo Prepaia2DC
obe, Io. in diameter, printed In fifteen colors, glazed {n such a way that it can

device substantially made, and will give an attractive appearance to every

SHORT WAVE LEAGUE LAPEL BUTTON

and gold. It measures three quarters of an inch in dlameter. By wearlng this

E—SHORT WAVE LEAGUE lapel button
. $2.00
SHORT WAVE LEAGUE SEALS

stationery. letterheads, envelopes. postal cards and the Hike. The seal signifies
G—SHORT WAVE LEAGUE seals

pensable when hung In sight or placed 'under the gluss' on the table or wall of

station is located. ete., and from the manner in which the map is blocked off gives
PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
Send all orders for short wave essentials

on a sheet of paper.

GLOBE OF THE WORLD
e washed. This globe helps you to intelligently log your foreign stations. The
statlon. emphasizing the long-distance wWork of the operator,
.Prepaid 89c
button, other members wil] recognize you and it will give ¥ou a professionul alr.
EE—SHORT WAVE LEAGIdJE lapel button, like the one described
These geals or stickers are executed (n three colors and nieasure 1% {n. in
that you are a member of the SHORT WAVE LEAGUE. Sold in 26 lots or
SHORT WAVE MAP OF THE WORLD
the short wave enthuslust. It contnlns a wealth of information such as (istances
the time In different parts of the worhl at u glanee.
.Prepaidzsc
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS WITH EXCEP-
99-101 Hudson Street, New York City
SHORT WAVE LEAGUE 99-101 Hudson St., New York, N. Y.

AS IR - Lo-l] ¢ £
ST E RN
._,'l:' 3 |r h | I ey
17 | LH e
wh oA | | ‘5‘ % "-.EFI'
1 ;ﬁ“fﬁ; i |j:|

Serag
T T LBl

| STEARIRIY dcdaw
i
|

PRy

G—15¢ for 25

L)
LALBARL Mhd ALl

F—25¢ each

w J
e——— -
A—50c per 100

E—36¢c each

e

SHORT WAVE LEAGUE. 99-101 Hudeon Street. New York. N. Y

Genmlemen . B
I em already sn emrclled member in 1he SHORT WAVE LEAGUE [
I am o new member and aitach my appliestion to this coupon X
Plesse send moe the followiss short wave esssntiale aa listed in this advertisement

for which [ sasloss § . berewith,
{The LEAGUE secepts mone¥ order. sash of now U. S, Stamape in any deaominatica.
Neme. ..
Address
City snd Stata.
Country

Please mention SHORT WAVE CRAFT when writing advertisers
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‘Do You Know
the Answer?”’

How to Go About Looking
for a Job?

How to Better Your Position?

How to Plan Your Career?

The answer to these and many other ques-
tions, such as: How to earn money in
spare time jobs, what occupation to choose,
inside stories of how the other fellow has
done it, statistics, facts, will be found in
the new monthly magazine

JOBS & CAREERS

For Sale at all Newsstands NOW.

Leading articles by vocational experts,
personnel directors, leaders of industry tell
you how to tackle your problems and how
to increase your chances of success.

IF YOU WANT TO LEARN WHY MOST
FELLOWS FAIL, WHERE OTHERS SUC-
CEED, READ

eaCa

0 THE VOCATIONAL DIGES

On all Newsstands 25¢ a copy.

If your dealer camnot supply you,
send a quarter and we will forward
a copy al once,

JOBS & CAREERS

520 N. Michigan Avenue, SW4, Chicago, Il

ﬁ]

I Internationally popular
for its many scienti fic
and technical articles—
EVERYDAY

' SCIENCE AND

MECHANICS |

EVERYDAY SCI-
ENCE AND ME-
CHANICS is the fin-
est scientific—tech-
nical —mechanical —
construction maga-
zine in the ‘field. Up-
to-the-minute  with
news flashes of sei-
entific events. Dozens
of constructional ar-
ticles and many pop-

T

} '“r'ii._l
1 %
i

—A

gl

|:-_,_U__H il D |, ular experiments.
b S |l dd|| Ideas from which
1 3 e g you can make things
[;pﬂﬂﬁ_ﬁﬁ_w to sell.

e e e e Edited by

Over 150 illustrations HUGO GERNSBACK
A Host of Interesting Subjects Covered
Woodw orking—I"hotegraphy— Magic—atents
Hans—Hook  Reviews—-Metal-Worklng—{hemistry—FEngi-
neeTing— M le1oscopy—LAectrical  Experiments—Ifouselioh}

Helps—Artronomy—irize Contests—and other subjects,
10c¢ M S oS

c copy Everyday Science and Mechanics
99.C Hudson St.r

and Iaven-

New York. N. Y.
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De Luxe 3-Tuber

(Continued from page T61)

tried and while it appeared to serve, tests
demonstrated that it had very little effect
insofar as R.F. shielding is concerned; two
were absolutely necessary! The regenera-
tion control is on the left of the dial and
the R.F. padding or trimmer condenser is
to the left. The R.F. volume control is
placed on the left side of the cabinet; there
was no space for it on the front panel.

Either a doublet or a plain single wire
may be used for the antenna. If a single
wire is used, one around 75 feet will be
found to be most efficient when operation
is desired over the entire short-wave spec-
trum.

Parts List for De Luxe Receiver

1—PW?2 dial and ¢tondenser combination, Na-
tional.

1—100 mmf. variable condenser, National.

4—.1 mf. fixed condenser, Cornell-Dubilier.

3—.0001 mf. mica condensers, Cornell-Dubilier.

1—.006 mf. mica condenser, Cornell-Dubilier.

1—1 mf. by-pass condenser, Cornell-Irubilier.

1—4 mf. by-pass condenser, Cornell-Dubilier.

1—300 ohm Y%-watt resistor, 1LR.C.

3—1; meg. la-watt resistors. LR.C.

1—2 meg. -watt resistor, LR.C.

1—20.000-ohm l4-watt resistor, L.R.C.

All Resistors of the Insulated Type.
1—25.000-ohm potentiometer, Electrad.
1—50,000 potentiometer, Electrad.
3—Oectal isolantite sockets, National.
2—special 6-prong ¢oil sockets, National.

1—2.5 mh. R.F.C., National.

Two Each of National Nos. 61, 62, 63, and 64,
“General Coverage” Coils (National *‘Band
Spread” coils can be used. which will provide
extraordinary spreading of the stations over
the dial; more than the average listener will
require.)

1—6W3 cabinet, National.

1—6K7 tube R.C.A.

1—6.J7 tube. R.C.A.

1—6C5 metal tube, R.C.A.

Police Radio Alarm

Stations
(Continued from page T36)

KNFI Alr. Vernon, Wash. 2414 ke.
KNFJ Pomona, Cal. 712 ke.
KNFK Hellingham, Wash. 2490 ke.
KNFL Shuksan, Wash. 2490 ke.
KNFM Compton, Cal. 2400 ke.
KNFN Waterloo, Iowa 1682 ke,
KNFO Storin Lake, lowa 1682 ke
KNFP Everett, Wash. 2414 ke.
KNFQ Skykomish, Wash, 2460 ke,
KNFR

KNFS

KNFT Mobile in State of Wash. 2490 ke.
KNFU

KNFV

KNFW

KNFX Alpows Camp, Wash, 2400 ke.
KNFY Nwaca, Wash. 2490 ke.
KNFZ Hells Crossing Camp, Wash. 2490 ke.
KNGA Satus I’ass Catip, Wash. 2490 ke.
KNGB Yakima, Wash. 2490 ke.
KNGC Vancouver, Wash. 2490 ke.
KNGD Walla Walla, Wash. 2490 ke.
KNGE Cleburne, Tex. 1712 ke.
KNGF sacramento, Cal. 2422 ke,
KNGH Dodge City, Kans. 2374 ke.
KNGJ ¥l Centro, Cal. 2400 ke.
KNGK Dunean. Okla. 2450 ke,
KNGM Rapid City, 8. Dak. 2450 ke.
KNGN Norfolk, Nebr. 2450 ke.
KNGO IPortable. Okla. 2450 ke.
KNGP Shreveport, Pa. 2430 ke.
KNG Q Wenntehee, Wash 2490 ke.
KNGR Spokane, Wash, 2400 ke.
KNGT Muskogee, Okla. 2450 ke.
KNGU Yakinia. Wash. 2414 ke
KNGV Salina, Kans. 2422 ke.
KNGW Brownwond, Tex. 2458 ke.
KNGX Portable. Los Angeles 1712 ke.
KNGY Lodi, Calif. 2414 ke.
KNGZ Yphrata, Wash. 2490 ke.
KNHA Mobile, Wash. 2490 ke.
KNHB Green Bay, Wis, 2382 ke
KNHC Ada, Okla. 2450 ke.
KNHD Redwoerd Falls, Minn. 1658 ke.
KNHE Fort Smith, Ark. 2406 ke,
KNHF Denton, Tex. 1712 ke.
KNHG Prescott, Ark. 2430 ke.
KNHM Fargo, N. Dak. 2442 ke
KSW Berkeley, Cal. 1658 ke
KVP Dallaa, Tex, 1712 ke
vDM Halifax, N.5. 1690 ke
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To Give
FACTORY-TYPE
SERVICE

RCACathode
Ray Oscillo-
graph, accu-
rate,scientific,
simple to use,
impreasive to
customers.

$84.50 net,

complete

To make it possible for service men to use
the same instrument used in factories for
peaking 1. F. transformets, checking distor-
tion, etc., we offer the RCA Cathode Ray
Oscillograph.Entirelyself-contained,includ-
ing power supplies. With RCA Test Oscil-
lator and RCA Frequency Modulator you
can offer complete factory service; or use it
as a modulation indicator for your amatcur
transmitter, etc. See it at your
RCA Parts Distributor’s.

OSCILLOGRAPH

RCA Parts Division, RCA Mfg. Co., Inc.
Camden, N. J. An RCA Subsidiary

AMERICAN

CRYSTAL MICROPHONE

(Licensed)

Attractive Design
Standard accessories.
Engineered for flexibility.

Request catalogue from your j0b. S

ber or direct from factory. M

AMERICAN MICROPHONE CO. -
A California Corporation
1915 South Western Avenue, Los Angeles, Calif.

The SUPER SKYRIDER

is COMPLETE!?

7.5 to 550 Meter
Coverage!

basaed ethelency
and complete.

venlent band »

permome P lu

Controlled  Cry
Circuit. ¥ Metal
in Speaker mml Power I'uck
Iron re Svetem wnd
othet  exclunive  Hullicrafter
Fentures ‘s today's
greatest radio value!

Write today for full
details.

the hallicratters

3001-U Southport Avenue, Chicago, Ill.

SPECIAL
FOR THIS MONTH

Send $1. ($1.25 Canada and foreign) and we
will send you SHORT-WAVE CRAFT for Eight
months. DO IT NOW.

SHORT WAVE CRAFT

99-101 Hudson Street New York

Please mention SHORT WAVE CRAFT when writing advertisers
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DATAPRINTS

Just the
CONSTRUCTION
Information

You Need
To Build

Electrical

o
=

Apparatus

TESLA OR OUDIN COILS
Dataprint containing data fer constructing
this 3 ft. spark Oudin-Tesla eocil. ReQuires
| K.W. 20,000 voit transtormer as “‘exciter’; $.75
300 (1ot below. Includes condenser dats. . .

8 inch spark, data for bullding. inciuding econ-
deaser Jdata; requires 4 K. W. 15.000 volt
transformer; 2ee llst below.

Violetta type, high frequency cofl data; 110
volt A.C. or D.C. type; 17 spark; used for
“violet ray’ treatments and '‘Dxperiments’’.. 0.50

How to operate Oudin coll from & vacuum tube
ascilletor ...

3 inch park T
nitlon coll ..., . iiieiaiaeiiea,

3 inch spark Oudln coil; 110 volt A.C., "Klek- N

{"oll ..
20 Tricks with Tesla acd Oudin Colle.. ... . 0,50
TRANSFORMER DATA
1 k.w. 20,000-volt transformer data. 118-voll,
80-cyele vrimary. Sultabls for operating 3 ft.
Oudin coll ...o.oovo o 0.50
k.w. 16,000-volt transformer dats, 110-volt,
60-cycle primary, Buitable for operating 8-

inch Oudin eofl ... ... ... .... ........... 0.50
Prim.

Vt. Sec. Other 8ec. Vri. data given.)
Induction Colle—1 to 12 inch spark dst
ARTIFICIAL FEVER Apparatus.. ...

(Low, Medium & High Power Dats Given)

MIDGET

Metal 4" Dia.
Price $1.50.

Caee 50c extra

Thia rule solves sny problem in multiplication, divi-
slon. sddition, subtraction. and proportion: it also
Elves roots and powers of numbers, sines. cosines.
tangents and cotangents of al! angles; also logs of
numbers.  Adds snd subtracts fractions. Approved
by rolleges.

107 Dia. 277 Seale "‘Speclal’” Rule, $2.75.

Muttiellaa end Divides, but hae Mo *'Trig'® Scales.

TELEGRAPHONE — Records Voloe or
“‘Ceda’ gsignals en stesd wire by mag-
netlam, Gede san bs ressrded ‘‘fast’’
and  franslated ‘‘slew.”’  Construetien
data (specinl) .........................

MAGNET COIL DATA

Powarful battery electro-magmet; lirts 40 1bs...$0.50
110 Voit D.C. magnet to let 25 1bs....... [

110 Volt D.C.. 300 Ib., Lift electromagnet E

110 VoIt D.C. solenoid; iifts 2 Ib. through in. 0.5

110 Volt D.C. solenoid, lifts § Ib. through 1 In. 0

12 vVolt D.C. solenold. lifts 2 1b. through 1 in, 0O

L. Rolenuid, gowerful, 110-volt. g0-c¥cle... 0.

[}

0.

A

MOTDR—1/18 H.P.. 110 volt A.C., 80 cyo
{suitable for driving 12" fan, etr.y—Da 0
60 or 1.200 cycle Synchronous motor Data.......

MISCELLANEQUS DATAPRINTS

Electric Furnsce Regulator..
Treasure Locator ..

Water Turblnes..
20 motor ElrCUItE—00K -UPBereruurmsenmsssoos oo oo oo
20 practival telephune hook-ups .....
100 mechanical movements for inventors.

P'olarized Relay—Ultra Sensitive . .... vae D5
Electro-medical coll (shocking coil)..... ... . 0.50
Water-Whesls—How to Build and Light your
house ... .. i iiieeirieee e, 0.50
20 Electric Bell cireuits............. IS TTN 0.50
Public Address System ........... TSRS 0.50

20 “Elestries! Tricks'" for LODGES and
PARTIES .....coovvienvnnimrenennnnn.. $0.50

How to Fry Ecgs on Cake of Ice Electrically..$0.50
“Bewinding’ Small Motor Armatures........., 0.50

“ENGINEERING SERVICE BY MAIL™
(20% off on orders for $3.00 er more. Ne C.0.D.)

The DATAPRINT COMPANY
Losk Box 222 RAMSEY. N. J,
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Montreal, Can.
Winnipeg, Man.
Belle Island, Mich.
Boston, Mass.
Detroit, Mich.
Cincinnati, (hio
Indianapolis, Ind.
Buffalo, N.Y
Highlaud Park, Mich.
Framingham, \aas.
Niagara Falls, N.Y,
Tulare, Cal.
Chicugo, 111,
Chicago, ML
Chicagn, T11.
Loniaville, Ky-.
Fliut. Alich.
Youngstown, Ohio
Richmond, Ind.
Columbus, Ohio
Milwaukee, Wis.
Lansiug, Mich.
Dayton, Ohio
Auburn. N.Y.
Akron, Ohio
Philadelphia, Pa.
St. Paul. Miun,
Kokonio, Ind.
Pittaburgh, Pa.
Charloite, N.C.
Washington, D.C.
Detroit, Mich.
Atlanta, Ga.

Fort Wayne. Ind.
Syracuse, N.Y.
Grand Rapida, Mich,
Meniphis, Tenn.
Arlington, Mass.
New York, N.Y.
New York, N.Y.
New York, N.Y.
Somerville, Mass.
E. Providence, R.I.
New Orleans, La.

W. Bridgewater, Mass.

Woonsocket, Rt.I.
Kenosha, Wis_
Saginaw, Mich.
Lexington, Ky
Portable (in Maass.)
Northampton, Maes.
Newton, Mass.
Muskegon, Mich.
Reading, Pa.
Jacksonville, Fla.
Baltimore, Md.
Columbus, Ga,
Hainmend, Ind.
Hackensack, N.J.
Gary, Ind.
Birminghani, Ala.
New Bedford Mass.
Kuoxville, Tenn.
Clarksburg, W.\a.
Swarthmore, Pa.
Johtison Clity, Tenn.
Asheville, N.C.
Lakeland. Fla.
Portland. Me.
Pawtucket, R.I.
Bridgeport, Conn.
Palm Beach, Fla.
Yonkers, N.Y.
Miani. Fla.

Bay City, Mich.
Port Huron, Mich.
8. Schenectady, N.Y.
Rockford, Il
Providence, R.I.
Findlay, Chio
Albany, N.Y.
Portsmouth, Ohie
Utica, N.Y.
Cranston, R.I.
Binghamton, N.Y.
South Bend, Ind.
Huntington, N.Y.
Muncie, Ind.
Columbus, Ohio
Mineola, N.Y.
New Castle, Pa.
Cohasset, Mass.
DBoston, Maass,
Mobile, Ala.
Worcester, Masas.
Johnson City, Tenn.
Fitchburg, Mass.
Nashua, N.IH.
Maassillon, Ohio
Steubenville, Ohio
Culver. Ind.
Richmond, Va,
Medford, Mass.
Charleston, W.Va.
Fairmont, W.Va.
Wilmington, Ohio
Portable in Obio

1706
2396
2414
1630
1630
1706
2442
2422
2414
1666
2422
2414
1712
1712
1712
2442
2466
2458
2442
2430
2450
2442
2430
2382
2458
2474
2430
2490
1712
2458
2422
2414
2414
2490
2382
2442
2466
1712
2450
2450
2450
1712
1712
2430
1666
2466
2450
2442
1706
1666
1666
1712
2442
2442
2442
2414
2414
1712
2430
2470
2382
1712
2474
2490
2474
2470
2474
2442
2422
2466
2466
2442
2442
2442
2466
2486
1658
2458
1712
1596
2114
2430
2414
2466
2442
2490
2490
2442
1596
2490
2482
1712
1712
2382
2466
2474
2466
2422
1596
2458
1634
2450
1712
2480
2480
1586
1682

ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke.

ke

ke
[
ke.
ke.
ke.
ke,
ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke,
ke.
ke.
ke,
ke.
ke.

ke.
ke.
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Copies of
SHORT WAVE C
CRAFT

PREPAID
e e

| For a limited time only, and as long as

1 they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

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.. Oct.-

l Nov., 1930; Dec.-Jan., 1931; Dec.-Jan.,
May, June, Sept.. Nov., 1932; Jan., Feb.,

March, May, June, July, 1933; Nov..

Dec.. 1934,

If you do not specify cobies we will use
our own judgment in sending assorted
numbers to fill your order. Note we can-
not exchange the copies for ones that
have been gent to you.

Practically every copy of SHORT

AVE CRAFT contains important in-
formation that you should have. Here is
8 chance to get those copies.

As we have only a small supply of back
numbers on hand, this offer will be with-
drawn 2s s0on as they have been sold.

We accept U.S. stamps, U.S. coin, or
money order. Rush your order today,

SHORT WAVE CRAFT

99-101 Hudson Street New York, N. Y.

ISHORT WAVE CRAFT 4.36|
II99-“‘." Hudson Btreet. New York, N, V. |
|

Gentlemen: 1 encloss herewith 70c, for which you
are to gsend me six back number coples of sEOR’l‘l

WAVE CRAFT 11 toll

| Name

Adilress

L1 3 e —

State..

101 Hudson Street

A IVEW nook
for AMATEURS and
EXPERIMENTERS

ENTIRELY NEW!

A RADIO  Handbook

prepared by =&
great  technical radio
stafl.  More than 300
pages and over 400 |-
lustrations.

And then, thers gre
64 pages of new re-
celver data. with de-
tails for bullding any
kind of short-wave re-
ceiver froin a one-tuber

| HANDBOOK

FOR AMATEURS

AND EXPERIMENTERS | to a [2-tube crystal
g superheterodyne, 438

# pages of latest 5-meter

s dsta. invjuding the de-

v sign of four new, 5-

meter superheterodynes.
Also data on bullding
one-tuhe heginner s
transceivers, 32 pages

new Antenna data,
directional antennas, etc.
64 pakes of Radio-
telephone dats, jnclud-
ng  Controlled Carrier

transmitter from 10 watts to s kilowate.
Many chdame':;k ondraldlo lhﬂm'.hlram-
former and choke design. a the new
POSTPAID 10:-C* tube Informatlon. Audle and other

1
Modulation. Tells how to design, build
and operate any kind of & C.W, or phone
—

sound system clesikn facts. Many tables, charts. curves.
etc, Most complete and authoritstive book of its kind.
JUST OUT! The greatest baok of the Fear.

Order today! Send remittance of One Dollar, check or

money order accepted. Register letter If you send cash
or unused U.S. postage stumps,

RADIO PUBLICATIONS
New York

L g g . s

e

A MEMBER OF THE

SHORT WAVE LEAGUE
Without a Supply of the
Official Letterheads?

Take advantage of this opportunity
to handle your LEAGUE correspondence
in a business-like manner.

See Page 762 for order blank.

SHORT WAVE LEAGUE

99-101 Hudson St., New York, N.Y.

Please mention SHORT Wave CRAFT when writing advertisers

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT

WPHM Orlando, Fla. 2442 ke.
WPHN Tampa, Fla. 2466 ke.
WPHO Zanesville, Ohio 2430 ke.
WPHP Jackson, Mich. 2466 ke.
WPHQ Parkersburg, W.Vs. 2490 ke.
WPHS Culver, Ind. 1634 ke.
WPHT Cambridge, Ohic 1596 ke.
WPHU Jaaper, Ind. 1634 ke.
WPHV Bristol, Va. 2450 ke.
WPHY Elizabethton, Tenn. 2474 ke,
WPHZ Qil City, Pa. 2482 ke.
wWPSP Harrisburg, Pa. 1674 ke.
WQFA New Haven, Conb. 2406 ke.
WQFB Macon, Ga. 2414 ke.
WQFC Gainesville, Fla. 2466 ke,
WQFD Columbia City, Ind. 1534 ke.
WQFE Seymour, Ind. 1634 ke.
WQFF Manessen, Pa. 2482 ke.
WQFG Roanoke, Va. 2450 ke.
WQFH Lynchburg, Va. 2450 ke.
WQFI Petersburg, Va. 2150 ke.
WQFJ Oneonta, N. Y. 2414 kc
WQFK Clearwater, Fla. 2466 ke.
waQFM Wilkes-Barre, Pa. 2442 ke.
WQFN Winter Haven, Fla. 2442 ke.
WQFO Lancaster, Ohio 2430 ke.
WQFP Springlield, 11 1610 ke.
WQFQ Lafayette, Ind. 2442 ke.
WQFR Portable, N. Y. 1638 ke.
WQFS Hibbing, Minn. 2382 ke.
WQFT Portable, Ohio 1596 ke.
wQFu Sharon, Pa. 2482 ke.
wQFVv Augusta, Ga. 2414 ke,
WRBH Cleveland, Ohio 2458 ke.
WRDQ Toledo, Ohio 2474 ke
WRDR Grosse Pt. Village, Mich. 2414 ke.
WRDS E. Lansing, Mich. 1642 ke.
WI1XAOQ Bos:on, Mass. 1712 ke.

Short Wave Scout
News

(Continued from puage 737)

few months, although I have been able to

catch a few stations. But I must say that

the 20 meter amateur band has been very

wood; 1 have heard 14 countries and 26

states.

Report of Commercial Stations
Dec. 7, 1935

YVC—Maracay. Venezuela, S.A., 13,345 ke.
Works 1U.S. Good.

HJ1ABA—Medellin, Colombia, S.A., 11,710
ke. 6:25 P.M. Fair.

XEFT—Vera Cruze, Mexico, 9600 kec.
6:45 P.M. Good.

CT1AA—Lisbon, Portugal, 9,625 ke. 6:50
P.M. Fair. Tuesdays, Thursdays, Satur-
days, 4:30 to 7 P.M.. this station at
times is very strong and clear.

December 8, 1935

RNE—Moscow, U.S.S.R., 12,000 kec.
AM. Very good.

HAS3—Budapest, Hungary, 156370 kec.
A.M. Good.

KAY—Manila, P.I., 14,980 kec. 9:10 AM.
Fair. QRM code.

December 9, 1935

1.SX—Monte Grande, Argentina, S.A., 10,

8:45

9

350 ke. Fair.
TIDG—San Jose, Costa Rica, 6,410 ke.
Good.

December 12, 1935
TGS—Guatamala City, Guatamala, 5,713

ke. Fair.

December 14, 1935
CTIGO—Parede. Portugal, 12.000 ke. Good.
H1Z—Santo Domingo, D.R., 6,316 ke. Good.

January 10, 1936
PCV—Kootjwick, Holland, 17,810 kc. Fair.

AnorLrH B. RICE,
3432 Hanover Ave.,
Richmond, Va.,
U.S.A.

“South Americans”—Report from
A. Centanino
VP3MR in Georgetown, Guiana, iz on 7.08
meg., at 4:40 to 8:40 P.M.. They are not heard
very well an account of code interference.
HK1Z on_13.99 meg. between 3:00 and 4:00
(Continued on page T67)
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LASSIFIED

Advertisements are inserted at 5S¢ per word to strictly amateurs,
dealers. Each word in 8 name and address is counted. Cash should accompany all orders.

or 10¢ a word to manuiaciurers or
Copy

for the May issue should reach us not later than March 5. .
BOOKS  and mrreswﬁulelw courses. Students QsL CARDS., NEAT. ATTRAC:
ARMY-NA GIVES T nnmrlin-nw{l this month: N, W2iBh. |tive. ressonably priced, ssmpied free.
) 28 Srer W .

DI, Miller. Printer. Ambler, Pa,

radle operators’ training for serviee on| o \‘\ 1R,

RADID ENGINEERING

aircraft, ships. Salsry, expenses pald.

X, waiy,
1B, W2II1,

Information pamphlet. how to apply. | 51 LA : . RV AR TG 5 VU —

Y W3 S waikl. New York \Wireless EXMT COFIES OF APPARATUS

el Box i1 Dt 5 Ml SET G e, o s o ot

LEATLN RADIG, $1.06 PER LESSON, |l o e brices answhire!

GENERATORS Al subjecis.  Revolutionury successful |fxpert workmenship. Results Kuaran-

TN SCTAL INTO MRy, isdividual anethul.  Equipment  ated | gee,), Quotations cheerfully  given.

Autopowcr shows you how easily and [and rented. University Expert Insteues |Customimilders. Dept. 8, 113 “West
eronomically auto generators can be [tors. Tnformation free, or send $LW [s5=yn " New York City.

comerted Into A.C. or 1).C, generators |for tirst lesson,

Missouri ‘Fechnieal
school. 300718 North 25th. 8t. louis.
RADIO ENGINEERING, BROAD-| TRON CORE L F. TRAXSEOIM-
casting, aviation and police racdio. Sery- | €rx. 1‘:‘ or ‘]“ K.C. 85c each. United
1eing, Marlne and Morse Telegraphy |Cotl Co.. 2220 No. Kedzle, Chicago.
taught thoroughly. All _eXpenses 10“-'11”_! _ _
Catalog free, Dodge's Institute, Colt] 1L.UG-IN  COLLS.
8t., Valparaiso. Ind. _ |ratalogue.  Neel,
CALCTULATE RESINTANCES-- |[I'8.
series, {m:alllel. r\'ulta L m(]‘:lrrrlll.. SHORT WAVE RECETVERS
walts, “slirable foimulas, ¥ ex- T q R I
E:!l'.i_"“" ‘.C'h“’y 2o, A ‘“uf.“‘"‘;' Hlllll';‘l’tt';‘ll !;"ll':pluih l‘0'1‘1. Ielr:h]:-l:l;k::-;ul
oA Washington Hied.. Ok Park: |jj-16; 500, Rreting 125  $9:.00,
L silver 5Ds  $1o0.80. Al National.
Hammarlund, Hallicrafters. Re'y.
Colling  receivers and transmitivrs.
Code machines rented. Wrile. lHemiy

SHORT WAVE COMPONENTS

apd D.C. molors, 2 to 1000 volts; for
sound, radio, power, light. or welding. |
No previous experiefice necessary-—coin-
piete information all in new hook, with
simple Insteuetions and  Hlusteations.
Endorsed by thonsands.  Only  $1.00
wmthaid.  Autepower. Inc., 111 N
loyne Ave.. Chicago.

“HAM' OFFERS AND WANTS

MOTOR-GENERATOR., RARGAIN
110 Iut'., Output 604 Volts, x30 JMils.
Guod sturdy jol,. Complete with duto-
matie Starter.  $25 takes it.  Menivr,
K63 West 1NIth Street, New York. |

WANTED (OPY OF LUDGE'S
<Rlgnalling  Thraugh Space  Withon
Wires.” Srate price snd  condition.
1. W, Secor, % Short Wave Craft.
99 1ludson St.. New York City.

SELLING NTATION 250 WA'TT
transmitter ceomplete. including power
supply, tubes, 17 jewel meters, efc..
£75.  ExWOEDPY, Fred Kramer. 211
So. 21 Ave., Maywood, m.

UNIVERSAL MICROIPHONE MOD-
el B never used $9.00 of trade. wunt
genentotor, 6v. to 300v. 100-120 mil-
Hamperer, Neice. 3725—64 8., Wood- |
slde. NUY.

RKYRIDERS CHEAP—SELL_ OR
trade—Can use cameras, lenses, blno-
culars, ete. Wellz-8mith Radie Corp..
28 N. \Wells 8t.. Chilcago.

T UsED ALL STAX JR. COMPLETE
with tibes Hke new $17.50. WHARA

WRITE FPolt
728 Birch. Seranton,

MISCELLANEOUS
. AO]II.‘}'S - ILA“{‘ (‘A!l,(‘,l'l..‘]\"l‘()rl;;-
Lightning Slide Rule: solves all prov- |,
lems of Valtage, Current and Ile:llt-*l—mm,"_ Sho?',,—"u"_"'*‘\"imr—l'., )
ance. T'ower. Wire Sizes, etc. Range: 1| INSTRUCTIONS = 1% - DINTANCE
[micro-amp, to 1000 amns.: 1 micro-volt { CT¥aral Scts—record 2100 milea: '“Ra-
to 10,000 volts: T mnlero-ohm to 10 meg- | diobuilder™  year: 230 Laboratories.
ohms: 1 micro-watt to 10 megawattis;|131-C Liberty. Han Francisco.
\\'ir; sizes 0 ul, GGSB. & 8. ga\il e. 'll'ln_.‘ YELEVISION
tory G T =
tl::(l:gr‘i)rﬁ (“:)'.l.rel!ox[gf&'m':;ley. .\'.f -\rT}f:ll;h‘l'lo';‘\(lm "ls(i‘}oof’nlml;” Dest‘r'::rl’-
rnn s.\u:i 1 Itl s.\n'lru TYPE- I:\llch. c : :
writer In good condition. DLealers are | =—FramewTTTING EQUIPMENT
asking $45.00 for this model. Wil —JRANSMITTIN
sacrifice for cash $22.00 F.0.13. N.Y. NEAV CATALOG JUST OFF TIE
K., % [Pohular ook Corp.. 99 Hud- |press. Maonitors. Power Dacks of every
[sup Bt.. New York. size, .\I(odull'lom phone transmitters,
power  transforniers, condensers  anc
PATENTS & INVENTIONS vverythlng for the .Amateur Sigtion.
TATENTS, REASONABLFE TERMS. |(3et Your copy now. Stamp appreciated).
| ook and adsice free. L. F. Randolph, |{ienera) Engineering Corporation. Char-
Dept. 714, Washington, D lotte, Michlgan.

|7 CRYSTALR, 80 AND 180 METER

Rutler. MIssourl. "3L-C‘“]°3—SWL [bands. 93¢, A stock of 1,000 crystals
RITORT WAVFE LINTENEILR QS |insures you prompt  delivery. " New

- AINSTHUCT‘_O'f E— T T Attreactive. ' Reply Getters, |type shlelded lholder 60, ]"“n flve ot
AMATEL'RR LICEXNES, COM- | Sumples (Stamps). W-8-E-R-N_ 1827 |seven prong socket. Speclfy type. White
plete tralning. £1.50 weekly. Heshlent Cone. Toledo. Ohlo. Radio Lalwratory, Sandpoint, ldaho.

NEW 1936
BARGCAIN RADIO TREATISE
64 Ilustrated Pages—Two Colors

For Radio Servicemen, Dealers, Experi-
menters and Short-Wave Fans.
Get thils FREE Radio Treatise and data beok

i ,
e P today. Merely send & 2c stamp for postage
CATALOG N231 together with your name and address. No
waiting: book by return mail.
Contains valuable radio information, die-

grams, useful formulae, short-wave hook-ups and
coil-winding data, hints on receiver circuit analy-
sis, calculation of shunts and multipliers, etc.

Aside from this, you will find a large array
of interesting radic merchandise such as Euro-
pean, American and Short-Wave receivers;
Public Address apparatus from & up to 40
watts: new all-metal tube equipment; the fa-
mous Doerle Receivers, etc. etc.

- ERTRE PR AT ENT ETRE TEERAR - S A

WRITE TODAY—Enclose 2c stamp in letter
for postage. Radio Treatise sent by return
mail. IT'S ABSOLUTELY FREE.

RADIO TRADING CO.

for our other "ads.” 10lA Hudson St. New York. N. Y.

NEW YORK CITY

OFFICIAL DOERLE '
SHORT-WAVE RECEIVERS

Ii See pages 76| and 76é

SPECIAL

FOR THES MONTH
d 81.00 (£1.25 Canada and fore N
vill send you SHORT W

i Eight manths.

! Mall us your ordar for the world’s most reliable
and 8ccurate ing or Grid C
X L VARIO DENSER In 4 ranges
Mod. N. Csp. 1.2 to 20 MMF
Mod, G1. Cap. 20 to 100 MMF
Mod. G5,
Cap. 100 to 800 MMT
lod. G10.
Cap..500t01000MMF
and the
Xt IPu‘sn l:os‘l‘
thest #pring typs
Binding Post) ::5 E : :gg :'
Nan-Corroding—Nary Type—Bak. Top 280 es.
Type BI (Aluminum Base. Bakalie insulated ToP) 18s.
Trpe M {(All Alumioum Body) st 10e sach,
For quitk oonnestions and Positive cootect at all times.

X. L. RADIO LABORATORIES
1224 Beimont Ave., Chicego. USA.

D
Pp-

D0 1T NOW.

SHORT WAVE CRAFT

L Hudsen Sireet ew York

GCept.S.W. 4,

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com


www.americanradiohistory.com

766

SHORT WAVE CRAFT for

APRIL, 1936

—TUBE DELUX.

Nation-Wide Testimonial
PRAISE THIS SET!
Dear Sirs:

This 18 the first opportunity that I have

write O yiu_sinee my receipl of your
Doerle 5 Tube DeLuxe AC Hecelver. last
Septemler.

In three months® time [ have had ample
onportonity to try. test. tune. anil to oven
cotpire this wonderful set, with reeceivers
selling four times §ts price. In the re-
geverative type of receivers, A.C. of course,
to alate had 1o equnl here. and this is
the consvrsus of opinlan aicund my shuck.
And, forthermore, It is not bold for me to
ay that this Doerle AL 3 will perform a
Euod deal better than many Super Hets.

Voam an invalld for over four years, aml
between your Short Wiave Craft, (ves, [ get
it hefore [ ket my smoke every month). and
this lust recejver of yours., you are respou-
sible for my spending nany wonderful Linurs
i DX and noew, CW. 1 would apnreciate
the receipt of your 1936 Catalog Ne. 31. |
am_In Ilne te bulld a Transmltter as soon
ax T puss my tirket. {1 intend to add 2radi-
rlly on a Rack and 1'anel Xultter, by

L WL Shyart, in your March., April and
May issue of this year,
leo. A. HAYMOND
631 Bivd Cremazle ast.
Villeray. Montreal, Qu..

Gentlemen:

liere is a list of Rhort-\Vave statlons 1
have recelveit in a short time with my
‘Iwerle ACS."' with u very poor aerlsl for

short-wave  work, EAU—MADRID,
NIPAIN WIXAZ—Snhringtield, Mass
WINAF —8&cheneetady. N.Y.: COll—Ilav:

na. 4*uba; COC-——ilavans. €nha; VEIGW.

inwinanyille, Ontarfo, Canwda: CTIAA-

Lisbon. l'artggal: PRES—HRIle De Janeiro.
i Lo

Itrazll; HITARBR  RBarrs .
NAL 4 r. R.A.
0.I1C B'I'—Mexiro

o N
Clty. Moxwo: YVIKMO—Maracaibo, Vene-
A CRIO- Winnipeg. Canada:
3 New  York YL WRN W —1%its-
burgh. Pa.; HPAR - Panama City. Tanama;
-] France: GS8C-GSL—Iaven-
AN P TJTI alm,  arnl
» Cubi, come in every night
on the joud sheaker regardless of weallier
conditlons. This I8 the third and best re-
ceiver | have owued In the short tlme | have
becn duteresred in_ Nhort Waves,
EMERALD H. DELBRUGGE,
Rose-Mary Dahlla_Qardens,
Martins Ferry. Onlo.

Oviginal Letters Plus Others May Be
Seen At Owur Office

N /

- — |

RT-WAVE RE

0US B

USES DOUBLET OR STANDARD ANTENNA.
* 8 LOW.LOSS PLUG-IN COILS.

READY TO OPERATE
L 8-LOW-LOSS PLUG-IN COILS

1,38 ertra

R rast.

* RANGE 5 to 200 METERS,
* MICROMASTER BANDSPREAD DIAL.
* MAGNAVOX DYNAMIC SPEAKER.
* BEAUTIFUL CRACKLE CABINET
* HEADPHONE RECEPTION IF DESIRED.
* SENSITIVE REGENERATIVE CIRCUIT.
* TONE CONTROL.
tnined through the nse of o very ingenius
lial having o ratio of 125 (0 1 and two
lrhll_l;r!l'. |1'1II:TI.”IEFIHOH'.I'I t\\':u knnl:s are
LTSI IE 1k M) h uK 1] lov
e} - >t & { mning. .\'rlrnl\-llr';?:'rl:f;::l II:‘ fm;ié:‘hrﬂxﬁl‘i
52 7 As o stAtions  crinedidd on twoor  three
- senle livisions of the dtlai. They are
= AW Spremi ont over a gondly portien of
the dlal therely greatly simplifying
tuning.

E\‘HRYBODY'S tulking abont = — 4 e The use of plug-in eolls 1 still the most cMejent
the new §5-Tube Iocrle Dr method of changing from one band to another.
Lauge Short-Wave Neceiver. If yon uare interested in That 3 why they are used in this Doerle receiver. 8 coils

short-waves, avall yourself of this appor Iy to
listen te this remarknble set with ne ubli ion to
buy il unless you are abszeiutely satistied with its
perforinnnee.  Use the conpon Lelow for fast service.

USES ANY TYPE AERIAL
Regardless of what type tferial yon have. this To-
dver makes provisions  for nsing it Either the
standard inverted-1. type or noise-free donblet trw
may be milized. This euns that this receiver can
Iwe usedd in ALL loculities.

SENSITIVE REGENERATIVE CIRCUIT

Two tuned slages. regenerative detector, Ihree AP
stages with powerful "41  pentade outjait abd per
foctly matehed dyunmie spenker—nll these feature
contrlibute to the grent power samd line berformnhee
of this meeiver A specin! antennn-trimming scheine
erindts perfeet atlgnment of oth antenna and  die-
teetor tnning Circuits withont aYeeting the setting
of the tuning dinl.

CONTINUOUS BAND-
SPREAD

Continuons handxzpread on the entire
ronge from 15 to 200 meters Is ob-

FREE

&4 paxe Buying Guide
for the Rwulio Service-
man. Dealor und Ex
prrinwnter. Contnine
thousnde of well il-
lustrated itema: und &
wralth of Fadiv infor
nalof, facmylus,
iables. short-wave
hinta. radio  suxces-

RADIO TRADING CO.,

Gentlemen
1 enelose .

tion contest and uther
useiul deta.

DO NOT DELAY balince of.
WRITE TODAY

Enclose 2c U 5atamp

COUPON
TODAY

5-DAY FREE TRIAL

PHRINT XName

are provhled to cover the range of from 15 to 200 meters in
1 bands, viz: 20. 40. 80 and 160 meter bands, These roils
are of the 3-winding 6-prong type and are used ® at a time,
Wound on ribhed bakelite forms and designed especlally for
the Lerle receiver, they are highly efficient,

EXQUISITE WORKMANSHIP

All parts are mounted on a sidgle. eadmium-plated chassiy
and confalned (n a large. handsomely-finished hlack crackle
calilnet. The dlal and spesker grill are practically the same
dinneter and are symetrlcally ecntered on the front panel of
the cubluet thereby presenting a professional and dignified
APPeNranes.

Provisions are made for using headphones if desired with
switth to cut out the dynami¢ speaker. A tone control is
providell which not only varies the tone but helps materially
to reduce back ground hiss.

FAMOUS FOR DX RECEPTION

Mundreds of testimoninls In nur flles attest to the superlatice
performance of thls world-famous recelvar. Several of thess tes-
timonials are nrinted on this page. et nieasures 17% "R X8RN~
high. Net welght 23 1hs., shilpping weight 35 Ihs. De
slgned for 110-120 velt, 50-60 cyele. A.C. operation.
No. 5000—0Doerle 5.Tubs Deluxc A.C, Short-Wave
Receiver complete with 5 matched tuhes and 8 coils.
(';%rlll{l‘l]e!clr wired and tested (NOT SOLD IN NIT

Your price 7-54

Set of 2 broadeast ¢oils $1.75 additional. Add $2.50
for 110 volt 25 eyete modet or 220 volt 60 cycle modet.

101A HUDSON ST., NEW YORK
1-36

dollars .cents. for your new Doerle 5-tube

Deluxe Short-\Wave receiver on a flve day free trlal basis. Tt. at the
enil of tive (a¥s after receipt of radie, 1 am nof perfectly satisficd. I will
write vou for return shipping instructions. Upon receipt of the radio. you
wlil refund e the full purchase price.
vne way. and you the other.

C.0.D. SHIPMENT.

dotlars. cents deposit,

eents C.O.D.

1 enciose

1
I
|
!

I agree to pay express charged ;

{

dollars |
|

|

|

L in in letl
"-ur:.:: C H” Ay Address
uide sent b
i T Fomes Town State.

maik.  It's Free,

[ —— e ———

RADIO TRADING CO., 101A Hudson St., New York City

Please mention SHORT WavE CRAFT when writing advertisers
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: Hi!!' Hams E
}  Don’t miss the “HOT” 5 §
‘ and 10 Meter set construc- ¢
¢ tion articles in the MAY ,
3 Number! We’ll be seeing ¢
‘ You!—Editor. ¢

$-W Scout News

(Continued from page 765)

P.M., this is an amateur, but he has been broad-
casting irregularly at the given time.
HJ2ABD in Bucaramanga. is on 5.98 meg.,
730 to 10:30 P.M. They have 500 watt power.
HJIABC in Quibdo, is on 6:00 meg., Wednes-
days and Sundays at 9 to 11 P.M.
Central Americans

in San Jose is on 6.70 meg., at 10:15

11:00

HRPI. San Pedro Sula. Honduras, is on 6.35
meg. at 6:30 to 9:00 P.M.
XECR, Mexico City, is on 7.38 meg..

TIGI;’HMm San Jose, is on 5.82 meg.. 8:00 to

Sundays

| at 6:00 to T:00 P.M

West Indies

HIL, Santo Domingo, D.R., is on 6.50 meg.,
6:00 to 7:00 P.M.

HIZ, Santo Domingo, D.R., i3 on 6.31 meg.
Daily at 5:50 P.M. They also work amateurs at
other times.

HIX, Santo Domingo, D.R.. is on 50.17 meters
or H.98 mer. Sundays 7:40 to 10:40 A M., Tues-
days and Fridays 4:40 to 5:40 P.M.

HI5N on about 6.13 meg. was heard between
6:00 and 8:00 P‘\1 They are known as ‘“La
Yoz del Almocen.’

H1H on 681 mex. ix on daily 7:30 to 9:00 P.M.
They are generally always covered up by C. W,
(code).

HI1A on 6.19 meg. comes in fine on their time
{7:40 to 8:40 P.M.).

ANGELO CENTANINO,
Box 5186,
Freeport, Pa.

Official Report from South Amboy, N.J.

12/27—C09JQ-—8,665, 8:12 P.M.. Camaguey,
Cuba. Fair to Good.

12/27—WQD-WEA—2:55 P.M., relaying NBC
prmzrum to Ar¢entina.

/31—HV.J—15,120—10:32 A.M., Vatican Ci-

t '. Vcry 2ood. steady.

12/31—HRN a.Sm—S) 10 P.M., Tegucigalpa,
Honduras. Very Rood.

1/1—YVIORSC-—5.720—10:04 M,
tebal, Colombia. Good, steady.

1/2—VEYHX—6.110—6:00 P.M., Halifax. N.S.
Iiroadeasts daily from 10:30 A M. to 1:30 P.M..
except Saturdays and Sundays, and from 5:00 to
11:00 P.M. daily, Fridays from 1:00 to 8:00
i’ .M.. Saturdays and Sundays from 2:00 to 11:00

l ‘2__DZB--10.042--2:10 P.M.. Berlin, Germa-
ny. broadeasts from 2:00 to 4 :00 P.M.
1/3—HJA—5.900—8:45 P.M., Borota. Colom-

San Cris-

| bia. Fair to good. steady.

1/4--GSL—6.110—10:47
land.
1/11

P.M.. Daventry, Eng-
Poor, heavy static and interference.
VRKIME—9.518—86:535 A.M.. Melbourne.

air.
1/11—GSF—15.140—7:46 A.M.. Daventry. Eng-
land.  Good.
1/11--KEE—1.715-
Very good, relaying NBC prog.

1/11-— YV4RC—6.375—10:50 P.M., Caracas.
Venezuela. Good.
. 1d12 GSI -15,260-—1:11 P.M., Daventry, Eng-
an:

Poo:
1,12 KEI -9,010—9:40 P. M.,
Fair. heavy fading.

Bolinas, Calif.

1/13—72FB--10.055—3 :36 P.M., Hamilton. Ber-
muda. Talking to WNC. very good.
c ldl3- -HI1A—6,185—9:18 I"M., Santiago. D.R.
r00d,

1/14—VK3LR—9.580—7:03 A.M., Melbourne,
Australia. Poor to fair.

1/14—GSG—157,790—7 :34 A.M., Daventry. Eng-
land. Good.

1/14—DJE-—17.760--8:08 P.M.. Berlin, Ger-
many, Very gond.

1/15- HIH- -6.814—6:45 A.M.. San Pedro, D.R.

Good, henrd several times at this hour.
1/18—HJU--9,060- -9:54 P.M., Buenaventura
Colombia. Good.
1/18—HCJB- 8.214—10:19 P.M.. Quito. Ecua-
dor. Goed. some code interference.
1/18—HI15—6,400—10:36 P.M.,
go, D.R. Good.

Sante Domin-

FLETCHER W. HARTMAN,
365 John Street,
South Amboy, N.J.

[

-10:23 P.M., Bolinas, Calif. |

Calling ANl
ltsten ers

T
- C Q"
AMATEUR BAND -

RECEIVER FOR
CONSJST!NT RECEPTION

LOUD SPEAKER

2%2-5-10 METERS §

2-TUBE RECEIVER
LOTS OF FUN For LITTLE MONEY

Ml"l.l'l‘ts 75 | Just the ceceiver FOR A.C.
MAN for duples work DPERD'I'ION
" o = Td- mont senaltive 1-Tube

-s ube! tive
b ower supply, o eeerstovTreceNer POWEII s 95

speaker, unwired | known. uses metal SYPPLY

and e T e tube,
e lant O

2 TUBES ﬂnrm-nc‘; . lnli Spasker, unwired
6CS & 42

wl.llrr;‘auardmuv':r 5-in. lowd
or offered to ~in.
ever offe the .m.ugg ) sl-ls

at_suc!
ridlnuluu-lr lo-u-
e

so nmplichg of de- 80 RECYIFIER
— |mn e it 24 | FUBE 30¢ EXTRA

glﬂ ING s 5

COPVISNAL E:o{:-ry o e R sa” 50C
LEONARD
VICTOR'S

ELECTRON COUPLED

EAGLEEC4

4-Tube All-Wave Set i
Foundation Kit

Includes fully construetad

foundation panel, chamsis with ]

built-in shielded voil compart- -

ments, 2 gang 00014 varisble

o e e rounnATIONS 95

Complete ki, 3 ooils. lcss K =T

aPeaker.  tubes. unwired

312,05, Froo dugram on re- logs lubc-. lpolliol'. colls,

Quest wired

MAIL YOUR OROERS PROMPTLY—First Come First Served
FREE CIRCUITS AND DETAILS ON REQUEST

EAGLE RADIO CO.

84 CORTLANDT ST., New York City

/NEW LOW PRICEN

CURREMT .

REGULATORS

Amparite replasamsmld FH AcC.
B amta naw LIST §1.75 Amperite
540 con reploce BC-DC wet fegu
lofors S0y, 500, ond 58. Aldd Rdw
ow pri an replacements for
I-¥all Baortery Sets, List $1.40

AnperiTe Ca
' SPECIAL
SUBSCRIPTION
OFFER !

You can save on a year's subscription to the

OFFICIAL

| SHORT WAVELISTENER

MAGAZINE

Send us 75¢ ($1.00 In Canada and fofeign countries)
and we will send It :Ior one Yyear—right to your

ome.
Official  SHORT WAVYE LISTENER Magazins

99101 HUDSON STREET NEW YORK, N.Y.

We Maketo Your Speclflcatlons

Metal Cabinets, Chassis, Shield Cans to fit
Chassis, Panels—Aluminum or steel.

Send us your drawing for estimates.

KORROL MFG. CO. Inc., Dept. $4
232 Greenwich St., New York Cilty

Please mention SHORT WAVE CRAFT when writing advertisers

wwWw americanradiohistorv com
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I'be only SHORT-WAVE RADIO MANUALS

in the radio fi

SHORT WAVE CRAFT for

every ‘fan”

APRIL, 1936

needs them!

T HERE has been tremendous progress made in short-waves during the

past few years. and only in the OFFICIAL SHORT-WAVE RADIO
MANUALS you will find a true picture of the important developments.
No other book today tells in accurate detail about the changes that have
come from time to time. Whether the advancement has been in set design

VOLUME
2

1934 Official Short-Wave Radio Manual
15 Valuable Features

® A large section featuring the most imbortant Short-Wave Receivers and how to construet

them.
® Short-Wave Transmitters in all their phases.

® A complete Ultra Short-Wave Scction featuring construction of 1, 3. 5 and 10 meter re-

ceivers.

e A complete Short-Wave Beginner's section.
These vary from 1 to 7 tube receivers.

® A section devoted exclusively to coil winding with all information about it,
® A section on Commercial Short-Wave Reccivers. Every important commercial receiver,
including all-wave sets. is represented. Full servicing data is included which makes it

invaluable for Service Men.

® A section devoted to A.C. Short-Wave Power Packs and how to build them.
® A section for the Short-Wave Experimenter and short-wave kinks- hundreds of them.
® A section on the important new art of Short-Wave Therapy (treatment of discases by short

waves).

® A gection devoted to Short-wave Converters and their construction. Full servieing data on

all commercial models is included.

® A special section on Short-Wave Antennae and noise eliminating procedures.

® A sgection on Short-Wuve Superhetervdynes. This section tells how to build them. includ-
ing many comnmercial models of receivers. The latter with complete service data.

® A sectiun on Amateur 'Phone Transmitters and how te build them.

® A Short-Wave Physies section un theorctical short-wave data for the advanced experi-

menter and radieo student.

® A most interesting section on Super-Regeneration in Short-Wave Receivers.

Over 240 Big Pages—Over 1.000 Hlusteations

Editor.

scientific discoveries in the

and construction, servicing all-wave receivers or tube changes. or new
i short-wave field. all are published chronologi-
cally in the OFFICIAL. SHORT-WAVE RADIO MANUALS.

The OFFICIAL SHORT-WAVE RADIO MANUALS are edited by Huro
Gernsback. Editor of SHORT WAVE CRAFT and H. W, Secor, Managing

1935 Official Short-Wave Radio Manual
29 % FEATURES

Beginners® Sectlon—=Dosens ol new
2 and $ tul sre. inciuding fainous

Ouel ne.

2-—Short Wave Rec
Eraing Pictures

the teqt” of artual uperati

theni. ete.. " Band-Spreading’” the

vOrs==All types discusssl with

. w
g service. Full d+raila for conetcucting
Doarle, 5-tube T.ILF. Recervers,

ers==1-2. & 3 tube sota—
superheterodyne. designel

other aflied sliort waves
Short-Wave Experimenter's Section—=filied with
Shore-Wave Kinke. Short-cuts, ete.. of 1nt aary

exDorimenter

* 1—Ultra Short Waves—XNcwret
r this held.

interrst tu

ciite. apDarstos. and

8 ** and "AUL-Wave™ Reoceivers
—! Ser 3 ta for “det-Owners” and “Service-men,”
* 9—How to bulld **Power Supply” Units for Short-Wave
Receivers
10—Latest Short-Wave Converters=—with servicing data
on Commercial Models.
1 1—The Short-Wave Antenn@==licliling letest * Noise-
Reduetion” types. Transposed Lead-In eystame. ehielded eable.
Doutde Doublet. ete
12—-ghort-Wave Supsrheterodynes—From 3 10 11 tubes
Latent deseriptiona and disgrams including comnmercisl
ali-wave superhere.
13—Phona Tr L s for
to build them
* ll—"ﬂllr" Distance—Heaviside layer, etc.=—e1-
plained; piyeics ot Slore Waven

OVER 240 BIG PAGES @
Size 9x12 Inches—Flexible

Flexible. Loosceleaf Leatheretite Binder

SHORT WAVE CRAFT
99-10F Hudson Street, New York, N. Y.

Gentlemen

MANTAL a2 indicaied bhelow

¢ ) 1915 OFFICIAL SIFORT WAVE RABIO MANUVAL
} Both Manuuls— $4.50

Name .
Address ~
Clty ... oo State .

SwC.436

I encluse herewith my rvemitlance for which sewl me,
postage prepaid. my copy of the OFFICTIAL SHORT WAVE RADIO

{ V1934 OFFICIAL SITORT WAVE RADIO MANI'ATL—~$2.50

|

i

|

|

|
$2.50 |
|

|

|

|

|
A

MAIL
COUPON

99-101 Hudson Street

l_.'. §n~mcr-l'|en-ullu Short-Wave Recelvers=—Istest

* 14- -Recording *°F and **D Short-Wave
DT iy

All svetems m‘\lu
* 1_7 ~*‘High Fidelty''==How to ohtsin 1t in Short-Wave
* Lx—The best Short-Wave Questions wnd snswers of 1he
* 19—The best Short-Wave **Kinks’’ of ths yesr.

* ':’Drtnralgn'shoﬂ-leo Raview==Novel circuits. appa-
2 ete

* 21 bes tor Shart-Wave Purposes==Iacluding  tahles

of lateat ¢ Short-Wave tranemitiers snd Receivera.

* 22—Short-Wave Transmitters==Ail about the new “Long
Linew” tdscillators aud nthers

* 23—Mulith-Purposs Tubes——Iilow to use them on Short
w : 2 tubea cqual 4. ete

* 24—*'Audio Amplifiers'® for Shoet-Wate Recsivers. Cir

d-SPraad® ==How to epread the stations over the
iet Lihing
'fVMnnn!;Coil"_ eceiverse=liow 10 build

e rutls to elininsle plugan eoile Cl

Pre-ampilitie

25—Portable Short-Wave

—Transmitter |’y

ANO FOR SERVICE MEN

* 29—~ FEvery short wave dis€rein. evers shnri-wave aet. whethe
. battery pet, whethe all-waveset, EVERYTHING,
. i

L Y

lin,

OVER 1000 ILLUSTRATIONS

Looseleaf Leathevette Binder

VOLUME 1

Special Combination Offer!

To give every short-wave enthusiast the opportunity to add
both SHORT-WAVE RADIO MANUALS to his library
(Volume 1 and 2) both books, if hought together, can be
TODAY purchased at a saving. Each Manual selis regularly for

$2.50. If hoth are bought, NOW. the price iz $4.50.
YOU CAN SAVE FIFTY CENTS 8Y BUYING THE TWO
MANUALS.

SHORT WAVE CRAFT

New York, N. Y,

Please mention SHORT WAVE CrarT when writing advertisers

KARLE snliok, co., I'RINTERS
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National offers a thoroughly engineered part for nearly every radio pur-
pose. The entire line cannot be compressed into our twenty-page cata-
logue, much less a single page. But fook over the group above. Trans-
mitting condensers from the little 1000 volt TMS in the foreground to the
12,000 volt TMA at the rear. Low loss ceramic coil forms for every

amateur band. Low loss sockets for nearly every tube type, from acorns
to power pentodes. Flexible couplings from the little TX-12, which will

work around a corner, to the big fellows for heavy condensers, high volt-

ages, and low-losses. Strain insulators, spreaders, lead-ins for the an-

tenna: stand-offs, chokes, dials for the rig. National has what it takes.

NATIONAL COMPANY

61 SHERMAN STREET MALDEN, MASS.
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.. NIDWIST RADIO
Frover Ty Zowdorstigs!

MARVELOUS 42/

M‘Iulye

HVE WAVE BAND,
WORLD WIDE SH

DIAL DIRECT WITH LABORATORILS

SAVE 7 B50%

NCE again, Midwest demonstrates its lcadership

by offering the world’s most powerful Super DeLuxe
14-METAL Tube 5-band radio. It 1s amaster achicvement , |,
today’s most highly perfected, precisely built, laboratory adjusted
set. It is a radio-musical instrument that will theill you with its
marvelous super performance. . .glorious new acousti-tone . crystal-clear L 2 v
*“concert” realism., .and magnificent foreign reception. Before you buy an 4] {‘As
radio, write for FREE 40-page 1936 catalog. Learn about the successfu Mir.Kvest
Laboratory-To-You policy tLatsnvcs,vou 30% t050%,...thatgives you 30davs FREE trial.
This super radio will out-perform $100 and $200 sets on a side by side test. It is so
powerful, so amazingly selective, so delicately sensitive that it brings in distant foreign
stations with full loud speaker volume, on channels adjacent to powerful locals. The 14
tubes permit of advanced circuits, make it possible to use the tremendous rescrve
power, and to exert the sustained maximum output of the powerful new tubes

50 SENSATIONAL ADVANCEMENTS

Scores of marvelous Midwest fcatures, many of them exclusive,
explain Midwest glorious tone rfealism, super performance
and thrilling world - wide 5 - ban reception. They prove why surpasses all my expectationy
nationally known orchestra leaders Jike Fred Waring, George Olsen. and in my opinion, is the finest rad o ecEiiE
Jack Denny, cte., use a Midwest in preference to more costly makes. obtninable.” : Tep WEEMA,
Five tuning ranges make it casy to parade the nations of the world e A A
before you. You can switch instantly from American programs . . .
to Canadian, police, amatcur, coms ercial, airplane and ship broad-
casts . . . to the finest and most fascinating programs from Europe,
Alfrica, Asia, Australia South America « o« . 12,000 niiles away.

L] L ] N
Acousti=Tone V-Spread Design (pU.5 Peuien
The V.Front Dispersing Vanes established a new radio style overnight,
They spread the beautiful lace.work of the “highs" throughout the room

ina scienti_ﬁc manner. . .dirccting the iligh‘Fidelily waves uniforn:nly_ to o 7m 30-DAY TRIAL OFFER
the car. Now, get complete range of audible frequencies, . .achieving ' 40-PAGE H)UB-CO[UR?M [:ATA[UG

gloriousnew acousti-tone...assuring hife-like crystal-clear“concert " realism,
No middlemen’s profits to pay. You buy at wholesale prices, direct from

= dl Ted Weems Enthuses Over Foreign Recaption

“Altrr comparing many radios. T can truthfully
=¥ say that my Midwest out-performs other sets cost-
ing almost twice as mucn. In all my experience, I
bave never heard such life-like
reproduction. My Midwest

for PREE 40-page four-¢olor catalog.
It pictures the complete line of beautiful
1036 Midwest Acousti-Tone V-Spread
i~ consoles and chassis
in their natural colors.

- ents
Laboratnries. . .saving 30% to 50%. You can order your 1956 Midwest MIDWEST IJ}DI_O C_ORP'?RATION 'E":L,A’E,:y
radio from the new 40-page catalog with as much certainty of satisfaction Dept. 1L, Cincinnati, Ohio Extra Money
as if you were 1o come vourself to our great laboratories. You save Without obligation on my part, send Check
30% to 50%...you get 30 days’ FREE trial. . as little as $5.00 down me your new FREE catalog and s

Here

gruls a Midwest radio in your home. Yourare triply protected with a One- complete detatls of your hbcral 30-day for details

ear Guarantce, Foreign Reception Guarantee, Money-back Guarantee., FREE trial offes. This is NOT an order.

MIDWEST RADIO COR P. -

DEPT 5L CINCINNATI.OHIO U.S.A Jii| " . J
Established 1920 Cable Address MIRACO All Codes \Q_ et O it tnserated i o et A-hame Bareay m-e/d
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