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of the most popular short-wave receivers and transmititers

T“ESF publications are large printed sheets which average in size about of America. Designs of this kind usually are sold for 25¢ to $1.00 aplece, and

11"x17%. the majority of them printed on both sides, All have photographic frequently you do not get half the tcchnical information we give you

teproductions of the complete project. 38 well as «etail f§llustrations. In ber. for the ridi 1y low price of 10c you can now buy a complete
addition. there are complete wiring diagrams and various techmical details to radio desi¥n with photographic reproductions. wiring diagrams. and full tech-
assist the experiinenter and builder in constructing the set nical describtion making it possihle to huild each radio project in question.

Full parts lists are ulwayl ;.n-en and the brinted text runs anywhere from Plcase order each Droject by s serial numbet. and use the special coupon

500 to 3.000 words, the plexity of the radio recelver on this pafe. \We accept money orders. cash, checks or new U.S stamps (no
ALL RECEIVERS AND TRANSMlTTEns ARE STRICTLY UP.TD-DATE; foreign starups or currency accepted.} If youw send cash or slamps register Your

THERE ARE NO ANTIQUES OR OUT-OF-DATE PUBLICATIONS IN THIS letter aum( possitile lass

LIST. These projects arc particularly valuable to the exberumenter and con THE BLISHERS OF “SHORT WAVE & TELEVISION" wiLL REFUND

structor whu builds *‘his own’™™. Indeed. the 50 publications shown on this page YOUR MONEY INSTANTLY IF YOU ARE NOT FULLY SATISFIED wiTH

represent the cream of recent radio construction by the master radio builders ANY ONE OF THE PROJECTS.

—| SPECIAL OFFER: vv e srice® Wi 5e 51700, A saving OF 20c.

COMPLETE LIST OF 10¢c PUBLICATIONS

HOW TO BUILD THE SWITCH BAND-2 RECEIVER. HOW TO MAKE A REAL 5-METER SUPERHET. This HOW_TO0 BUILD A 200 WATT XMITTER WITH

A low-cost receiver for 6 volt battery or A.C. Operation  carefully designed receiver for ultra-ghort wase recep- PEN-TET EXCITER. This transnitter will really go to
wlhich enables the lhurl -wave fan to hear stations in all tion employs a straightforward circuit. areful place- town. The use of the 1'en Tet crystal oscliilator and
parts of the World. .. s i veivtisnnnnvansnnnnnas .Neo. 1 ment and high auality parts insure line results...No. I7 frequency multiplier circuit  eliminates many  head-
HOW TO MAKE A 2.TUBE RECEIVER FOR THE HOW TO BUILD THE 2-VOLT SUPER DX-4. This aches Dot cracked erystals.. .. oo oLl ..No. 32
BEGINNER. This receiver condlsts of delector and twoe  sunerhet, thhugh small In size is big in berformance. HOW TO BUILD A 10 AND 20 METER TRANS-
audio slakes. A double puipose tube is used o seeure Using hattery type tubes, it features continuous band- MITTER. A 200 wart Dansmitter which worked world
the 2 audio stages. Tubes are for Ila volt battery oper- apread. and autematic volume control. which may be cut wide DX on test. Ahbomgh compact. it is  highly
BUIOI. 4 tuesereereennnsnsssneeesaannrannsees +o...No. 2 10 or out as desired................... vevene -oNo, 18 :'m(t-’lenl in the E» and 20 mrter bands, Five luh;‘s a;g
HOW TO MAKE THE PORTABLE SUPERHET 4. HOW TO MAKE THE ULTRA-HIGH FREQUENCY  US0Ce o coocoine-coioionren.e o e A

An ace all-wave superhet for battery operation. This WIZARD-6. This is a first-class H-meler suber-rexenera- HOw ToO MAKE THE WIZARD |- TUBE 50-WATT

e o and- ” tive receiver. using acorn tubes in the R.F. and detectar TRANSMITTER. An nmn(nur, cr¥ystal-controlled c.w.
(l;:;:-‘hll‘:(;r_ru_l,lfl,v,s__l_"_"‘"_i_?‘_’rukll._a."fl_..h,a" B Gl ].n Nl‘x:a; stagkes. The other tubes are of the meral tyhe. The use :ransmmer usnlmhthn‘ |’llI\ I: seteen grid bentode. lnN%csls.“

of the aconi tubes insurcs excebtlonally linc results. No. 19 t compares wlth 250 watters.... . .......... .
HOW TO BUILD A 4-BAND 3.TUBE SUPERHET. ¢ e

A Sl 4 ! ¢ HOW TO BUILD A HIGH GAIN METAL-TUBE RE- HOW TO MAKE THE "OSCILLODVNE" I TUBE
g i T2 bl t NS N il AV, gy Mool B S P et WANDCH SET t 3 e, T Sl e
Second  deteetor. .. .ooolh e No. 4 ‘.;3::]_ o U . melen . (.onlmuous h_ .. sprud ‘.'Nc?nz)f:l first tlime. Battery operated.. ... seisevsinsen..ooNO 35
HOwW MA - = R a Q9

iy sk wale” et it e AN RO, To_puiko, THe wonio.wioe mmeren RN JEMAE TS "R INITE, (O Tust
of frequencies without coil switching or changing. 1t's b R} i sensiti I tub g designed d lar.
2 real performer, 1t operates ditectly from 110 ¥ A.C.  ceived from ihe hullders of this unil. which may be  Sensitive Etube sets ever designed and very popu %

N attaciied 1o Your hresent receiver for Dicking up 10 meter o o smrress corrisresirecitesiiciie e b
o] [0 BrfbriiEhoooanaaconasangaan ooponnoaodllih B RS M R et world.  Only 2-tubes “are HOW TO MAKE THE IMPROVED 3.TUBE DOERLE
Hog JRMBl.‘-\ILD A“ 5-TUBIE SIrJPEr“lE‘lI' FOR FAN wsed. ........ ... ©060000000000000000 ....Roo 21 shETlFD’{ BAT‘TER{ DPhEﬂ?TIDN. (’)]ne of the ‘ﬂnﬂl af
AN . surc-ftre receiver for a short-wave en the Doerle series y the anious short -wave nrentor.
thuskasts. it uses plug-in colls and Iron core I.F. HOW TO BUILD A DE LUXE 3-TUBER. '”“’ Bs the .No, 37

ally b2h Wow TO MAKE THE “GOD-GET-'EM 2" RECEIVER

HOW YO MAKE A TWIN-PENTODE RECEIVER. bang- di al. Tk ireuit, " 4 FOR THE BEGINNER. This unusual 2-tube circuit
‘This recelver. csDeelally esigned for the beRinner. em- ‘.ﬂ:'..,_"l’,':,'n"fug‘i“,,'f T‘;(l_ep_ cf:ﬁl:,:wd f,’;,-mlau,“. .,(.I,I;“?L gives 3-tube results. Battery operated. “Excellent  for
plu)is lbul ohe .zlualb nur]miw lullu- lwllllrh qRi\'il l:'eslulu detector and a StaEe of audio................... No. 22 LAAGEIfL  50000000000000000000000000 0ooooooaoan No. 38
equivalent (v a 2-tube receiser. It 13 for 2-volt battery .
DCTAION  WILH dreaUpuOnES, o me e oo No.7 HOW TO BUILD THE OCTODE METAL TUBE-3. HOW TO MAKE THE ',J,,H,E,E,Te';},,ghf“,ﬁf,l°,2\ickt.

HOW YO BUILD AN EFFECTIVE SHORT WAVE [’ feceiter i cupuble o wscellent berformanceon 08N Tt B Tor Mitie mones. Uperates on A.C.

? which assure plenty of gain.........No. receiver for the Ham or Fan who wants u
Lransfortnezsh LEIEO [AD L No. 6 lass receiver of simple design. 11 employs

PRESELECTOR. A sidnal-booster that will greatly im. eachh band as 3 sta and D.C............ 0000000000a000006000 .No. 39
ge of untuned K.F. precedes the

iave recetion on any short.wave suber. It emblass W0 Goieetor. It also has an A.F. stake for boosting the HOW TO MAKE THE 2 TO 5 METER TWO-TUBE

6K7 tubes in parallel in a highly efficient cireuit in  ‘hiume 1o comfortable headphone lesel.. ... .. ...No. 23 LOUDSPEAKER SET. This receiver may be used with

which both input and output are tuned...........N0. 8
HOW T0 BUILD A REGENERATIVE 2.TUBER. This HOW TO MAKE THE 3-IN.( R RLEXICETY Faines Wallgn. 0T with an AC power back Packs &b
e e o jler cofl o the gereen &I s work with a minimum of tunes. A BE: is nwed 234 HOW 70 MAKE THE 3-TUBE BATTERY SHORT-
mncters; band-spread is included; metal or glass tuhes  combined 1K amplifier. detector and fltst audio stuge; WAVE RECEIVER. This receiver was a prize winner in
may be  emplored 0 No. 9 @ 6C3 s used as second uudio stake....... we...NO. 24 Sll’(')lkl'r \l\"\"\dh CRAFT. An unusual short-wave reﬁeﬂl\-e‘r.
--------------------- seeraesans N easy 10 bulld...........i il oo, .Ne.
HOW T0 MAKE THE S. COMMUNICATIONS HOW T0 BUILD THE (00 WATT QORM DODGER—
LY ER b il T Y e N A T NS A COMPACT 5 METER TIANSAITTEL This MO A, THE BRIEF-CASE SHORT-WAVE RECEIVER AND
Ham and Fun, incorporating many exceptlonal features. FIF puts out a hefty sixnal aml by use of a calibraicild 's. head ial -¢dsma :|“ the en('re ul.b li‘%:
ltegeneration i8 cmploved in the first Jelector stage  Vefnier oscillator control will osvercame the QUM prnlulem leries "atacn “" "”:‘ aud eserything, xDeis &“‘0 g l’ie
which makes use of an acorn tube. The' recetver ot OFF B HELETSe v vssermsseesssrnnane s, "No. 25 case. Stationd from Eurobe are often received. By Hugo
an  a pe also tGernsback and Clifford E. Daiton. .. ...

incornorales a nolse-contrnl circuit
control and a tuning meter.......

varlable selectivity  yow TO BUILD A DE LUXE 5-METER MDBILE
ceveaa.s..Noo 1O STATION. A really fine M.O.1*.A. mobile transmitier gglvE;o (E,‘e’ tfn uTe“E,,,r,?g.’fE,‘,'mf(,':_':m,'v{,?“{jyR,F;:

HOW TO MAKE A BAND- SWITCIilNG 2-VOLTY RE- which will work real DX on portable location. It em- o esiy b o e
CEIVER. This fine receiver for batiery operation em-  ploys flve metal tubes............... .. .. ... No. 26 ‘l‘.-eh'l';:“&,‘,fr J\ils['[’l"::.e"ill,ll':s :‘c':"",,,ﬂ”",}’,'.’;;‘,‘ f,’.‘dh:;:gggm
Ploys a band-switching arrangement. ¢nabling the bulld-  pow 1o BUILD THE H-G-M MEDIUM POWER HETE S noonoooo00000006000000008 0800800000000 No. 43

vr 10 tune from 16-550 meters by fipping o switeh. No. 11 JR NgMITTER, A erystal conirol set with an output HOW TO BUILD THE CIGAR-BOX (-TUBE “CATCH
HOW TO BUILT THE MULTI-BAND 2 RECEIVER. of 90 watts. Band-switching is employed or operatlon ALL" RECEIVER. An effective short-wave battery set
A receiver for the short-wase heginner. It has 3 re- on the 80. 40, 20 zund 10 meter llum bands. IL gave which tits into a yngll cigar box, imurmg hiZh portability

mnrhlble uixrllmz dnn” orl 2 l.m meler]l nth balnd- excellent results under test.......... ... b .No. 27 yet great 1'fﬂf|~3 P .
sprezd on ail bands ug-in coils are used and complete HOW TO BUILD THE SHORT-WAVE
data for an A.C. power suppiy is gisen.......... No. 12 HOW TO MAKE THE 806 ALL-BAND ‘"‘ANSM”.TEH BATTERY RECEIVER. \\xllJlr this get. You can hear both

HOW TO MAKE THE VvS-5 METAL TUBE SUPER- ,m'\I{' ﬂ::"'g:)'&’Iﬂn‘:l“"a“::,']';ﬁ'erdexl\l"f,:;':fﬂ’g?“ “‘t:““")\(_fﬁ;‘:g:'_ ends of radiohhone 1alk. on one set of phones. In

HET. This complete all-wave receiver hoasts. alMonf  j¢ ysed. followed by a driver stage. Jeal DX has been  UHer words. sou can listen to a ship &t sca and the
other thinks. variable seleetivlly, metal tubes. AVC and  torkel on 10 20, 40 and. 80 meters oo, this ameoth  1and station communieating with .|mu|xaneuus|y by

band-sprea The tuning runge s from  17-550 o ogobl. . T o " means of this doublo reeeiver.
BICTCES.  «onerrninnns 5T Ne (g working seoooooc- N0 2B oy 3o BUILD THE I-TUBE 53 ’
HOW T0 BUILD A BEGINNERS 2.TUBE SUPER. A HOW TO BUILD A (25-WATT MODULATOR USING  CEIVER. The tsinplex, ahbanshi It has only one tube.

o 35%7's. This is an fdeal unit for the amatenr and will works as if it had twe, Marnelons in efficiency. Uses
:L’:‘Dli‘?:;d l‘]ﬂ?‘?h?:,ruslll:f f‘l’eﬂ‘l‘r‘llltl(‘rhn"l(;ryer‘lll]';:;s“h:fl‘::-ll:l madulate any transmiliter with 4 power Jnbut ub 10 ecither batteries or A.C. power pack for 13 lupl.ll)'.
cofls  which cover 8 |umng ‘ranzc 'r’mm p]g,.n"n about 400 watts. A total of 10 tubes arc used dncluddni . L Lol o .No. 46
Meters.  ........u..... o No. 14 the power subply unit - %29  HOW TO BUILD THE PDlNTABLE MINIDYNE SD#)RT-

WAVE BATTERY SET. aerial. no grounsy The

70 MAKE A FAN HOW 70 BUILD THE C-0-M 150 WATT TRANS- . ¢
r,,om ,m“wd ,m.hc::,‘mflmah,g 5 ":,EC,EIA‘!,ER‘\ 'l-;}-"s 1!' MITTER, An unusual crystal oseillator. muliplier with  total “““-"I‘ is 31 1':3bf"d me ';"‘: -"‘-':"’ """Mni‘flllf
stage ahead of the regenctative defector insures 'L.oml but one taned circuit. 1t uses a pair of UK3{'s in contained hatleries, tube, condensers. and loop. N"'y

0 GIEH{kocno0nocunonononcacanonscanoanoa
selectivity and sensitivity. lland-specad is provided by Purallel with a  RK39 driver. The crystal osnillalnr sens

3 two-speed dial............. S o Nlo. 15 circuit uses a 6L6..............................No. 30 ;lggVE“TD\I?Itlli"l‘.].,nnr(.:s‘rH“A“rld] Elﬁt?gmm’:rﬁEy r:“ElE’;:mﬁ-
HOw YO BUILD ‘I'HE FORTY- NINEH——'\ RECEIVER A LONG-LINES TRANSMITTER FOR (-METER spread tunink, Works a loudspeaker. Yet the entire re-
FOR LEAN PIURSES. This novel receiver features o TRANSMISSION, AN A COMPANION RECEIVER ceiver is no larier than ¥our hand. Works with either
slmr(‘-ch.\;he dtl('(lol' and rednires only 12 \ollsdof B A rc.ill!’ns.rilccl.ll nslob for"lhelwnn:;l)' minded exneri- butteries or att M.C. POWer Dack. .. ............. No. 48
hattery. It uses 2-49 tubes which may be operated from  mcnter. s wut permits short stanco contacls in HOW TO BUILDO THE DUO-AMPLIDYNE. The 1deal
any I solt A battery....... wevesiverseiraianieNOL 16 this interesting band............o.iieiieeen... . Noo 31 1-tube set for the beginner. One of the finest E-tube

sets; it really gives 2-tube perforinance. Made for bat-

e e L JUIC D) mmememmanREn e - -1 tery oberation. With only ten-foot antenna brings in
SHORT WAVE & TELEVISION, 99 Hudson Street, New York N. Y. B the good Kuropean Sratlons................... -No. 49
L) HOW 70 BUILD THE “MONO- CDIL 2'". \0 more
1 enclose §..... for the publications listed by number at right 1 2 3 4 5 [] “plug in"" cojls. This get ellminates hothersome ecoils
at toc ezth “($1.00 Tor (2). You are to send all publications to me [ 7 8 9 10 2 and 1s ade to cover short-wave bands. \\ork! v;nl.
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WORK — WILL
7 ” You FIX 17
¥ »

BiLL, YOURE ALWAYS
FOOLING WITH RADIO ——
OUR SET WON'T

I'LL TRY, MARY,

I'LL TAKE IT

HOME TONIGHT m
I l ‘
’196«-/ ey

/}

=2\
&

’ |
4

A

1 CANT FIND OUT
WHAT'S WRONG —
GUESS I'LL MAKE A
FOoOL OF
MYSELF

WITH MARY

HELLO, BILL— GOT A

TouGH ONE
’7/' 10 FiIX?
A3 Ty LET ME LEARN
4 HELP YOU /7 ANYTHING

ABOUT

HELLO JOE - WHERE VE
YOU BEEN LATELY~
AND WHERE TID YOU

SAY - WHERE

DID YOU LEARN
THET TEST? ITS
A GOOD ONE

IVE BEEN STUCYING RADIO AT HOME, BiLL,
WITH THE NATIONAL RADIO INSTITUTE. YOU
OUGHT 10 TAKE THEIR COURSE. 1VE GOT
A GOOD RADIO JOB NOW. LETS MAKE A
CIRCUIT DISTURBANCE TEST~ STARTING WITH
=, THE AUDIO OUTPUT STAGE
AND TESTING EYERY STAGE
RIGHT BACK TO THE
ANTENNA, LISTEN FOR
THE CLICKS WHEN 1
TAP THE GRID LEADS

/

i, X )

HERES THE TROUBLE BILL, IN THE
FIRST L AMPLIFICATION STAGE, 1
LEARNED THAT TEST EVEN BEFORE
1 STARTED TAKING THE COURSE,
BiLL. IT'S DESCRIBED IN A
FTREE LESSON WHICH THE
NATIONAL RADIO INSTITUTE
g SENDS YOU WHEN
74 You MAL A

A COUPON FROM
4 \}“) ONE OF THEIR ADS

N,

"

I'VE SEEN THEIR ADS
BUT | NEVER THOUGHKT 1|

HOME-- 'LL

MAIL THEIR 'h-'é‘ 2 A~

CoUPON RIGHT (L

AWAY - 2

L' M CONVINCED NOW THAT THIS
COURSE 1S PRACTICAL AND
COULD LEARN RADIO AT | oOMPLETE. V'LL ENROLL ROW

AND THEN 1| CAN MAKE
REAL MONEY SERVICING

OR INSTALL AND SERVICE
LOUD SPEAKER SYSTEMS

AVIATION RADIO, POLICE
RADIO, TELEVISION,

ELECTRONIC CONTROLS -
RADIO IS SURELY GOING
PLACES. AND THE

NATIONAL RADIO
INSTITUTE HAS TRAINED
HUNDREDS OF MEN
FoR JoBs {N RADIO

OR GET A JOB
WITH A RADIO
BROADCASTING OR
TRANSMITTING
STATION

. | )
| will send you a Lesson on
Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

_ GOOD JOBS IN RADIO |

Do yeou want o make more money?
I'm sure I can train you at home in
your spare time for a good Radio Job
and for oppertunities coming in Tele-
vision. I'll send you a sample lesson
FREE. Examine it, read it, see for
yourself how easy it is to understand
even if you have no knowledge of
Radio or electricity.

Many Radio Experts Make $30, $50,
$75 a Week

Radie broadeasting statlons employ engineers,
operators, station managers snd pay up to
$5,000 a year. Spare timé Radic set servieing
pays as much as $200 to $500 a year. Full
time Radlo servieing johs Day as mueh as $30,
€50, §£75 a week, Many liadio Experts operate
their own full time or part time Radio sales
and service businesses. Iladio manufacturers
and jobbers employ testers, inspectors, fore-
men, cngineers. servicemen, paying up to
$6.000 s year. Radie operators on ships get
goed pay. see the world besldes. Automoblie,
police. avlatlon. commercial Itadio. and loud
speaker systems offer good opportunities now
and for the future. Televislon promlses many
gnod jobs soon, Men 1 trained have good Jobs
In these branches of itadie.

Many Make $5, $10, $15 a Week
Extra in Spare Time
While Learning

Almost ever¥ nelghborhood needs 2 good spare
time .serviceman. Fhe duy vou enroll 1 start
sending you FExtra Money Job Sheets. They
show ¥ou how to .16 RRadle repair jobs, how to
ecash in quickly. Throughout your training 1
send you plans and ldeas that hive made good
spare time money —-from 3200 to $300 a Year

~for handreds of fellows. 1 setd ynu apecial
Radie ecquipment. shiw you liow fo condurt
expertments, build circults illustrating {mpor -

1ant Radio principles
practies]

My tralning gives you
learning.

Radlo experietice while

1 Also Give You a Professional
Servicing Instrument

lere is the instrument esery Radlo expert
needs and wants—an All-Wave, All-Furpose.
Set Servielng Instrument. It contalus every
thing necessaty 1o measure A.C. and N.C.
voliages and currenl; to test tubes. resisiance
adjust and align any set. old or new. it

tiafies vour needs for professlonal serviciug
after you Rraduate—can help you make extra
money servicing while tralning

Get My Book on Radio and Televi-
slon-—Also Sample Lesson FREE

tn additlon to my Sample Lesson. 1 will send

THANKS® T CERTAINLY 1S
EASY TO LEARN RADIO THE
N.R.1. WAY. 1 STARTED ONLY
A FEW MONTHS A0, AND 1I'M
ALREADY MAKING GooD MONEY.
THis SPARE TIME

WORK |5 GREAT .
% 5
“

YOU CEATAINLY KNOW
RADID. SOUNDS AS

GOOD A% THE DAY
1 BOUGHT 1T,
e

¥l

FUN AND

PRETTY SOON
TiL GE READY
FOR A FULL
TIME JOB

.
OUR WORRIES ARE OVER.
I'M MAKING GOOD MONEY

NOW, AND THERE'S A
BIG FUTURE AHEAD

J. E. SMITH

Presldent
Natlonal Radio instltute

Established 1914

The man whn has directed
the home study  irabuing

1 h Y
GH BiLL- I'M SO
SLAD 1 ASKED YOU
10 FIX OUR RAPIO.
1T GOT YoU STARTED

o

of morc men for  Ehé THINKING ABOUT FOR us IN
Radlo Industy o122 | RADIo AS A CAREER, RADIO

AND NOW YOURE
GOING AHEAD

J. E. SMITH, President, Dept. SHB3 (]
National Radio Institute, Washington, D. C.

Dear Mr. 8mith
book which polnts out .
shows how 1 can traln for them at home in sparc time-—about the NI, '

\without cbligation, send me a sample lesson and your free
spare time and full time Itadio opportunities, and l

1
]
vou @4-bar . “Rich Rewards b 1 : T e !
you m Dbt B'??T . r..:r‘-’ liegarad in ' Set Servicing Instrument you glve. (F'lease write piainly.)
B R T e L e v i
<4 <« 0 1 i a
ihose comingr In Terevigion: telia about iy | NAONWte coviciiameninsmssos bt bsdassais Age ........
Trafnink in Radio and Television: shows my '
I’\::n‘('y lx:-rl} lAm;!‘nu‘mnII:‘“showsl 3‘01. Io(lo:a l
ul men rained. o 1 Wi 1y are
i, e Biad_oul what Radl offers 1 Address ..o.imecmanens pia oy ey g T BE g e s B b ]
YOU! MAIL TIHE COUPON In an envciope. or
vasie il on n peany postcard—NOW! 1 S 14x-1 '
- ; - : Citl L\ ios wo Simn B il e TECLIT vs State siiaz.sn
J. E. Smith, Pres., National Radio Institute B v
Dept. 8HB3 Washington, D. C. L—----——-—----—---—-—-J
Please say yvou saw it in SHORT WAVE & TELEVISION 193
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American S-W Programs for “Foreign'"
Listeners, M. Harvey Gernsback.

Suppressor-Grid Controlled C.W. or
Phone Transmitter, M. N. Beitman.

A T.R.F. 4-Tube Receiver for the Short-
Wave Fan, Harry D, Hooton, WBKPX_

How the English "Derby" Was Tele-
vised.

A |1-Meter Transmitting end Receiving
System.

20 Meter Twin-Tube Xmitter for Be-
ginners.

Elizabeth-Ann Tucker, C.B.S.
shert wave program director:
Andrew Farnum, radic operator
of “Queen Mary.” and Hollis
Shaw, C.B.S. soprano, at recent
conference aboard ship. W2XE
programs are enjoyed regular-
ly aboard the "Queen."

Certified Circuits

(é“L 1 When you see this seal on
Lanm . aset it is 4 guarantee that
> it has been tested and

certified in our laboratories.
as well as privately in different parts of
the country. Only constructional—ex-
perimental sets are certified.

You need not hesitate to spend
money on parts because the set and
circuit are bona fide.

This is the only magazine that ren-
ders such a service.
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TRAIN FOR RADIO IN 12 WEEKS

BY MY QUICK, EASY “LEARN BY DOING” METHOD

Prepare today to enter a real money-making field
by my quick, easy way to learn Radio. Here in my
school you are trained in 12 weeks for your start
for a better job and a real future. You do actual
work on a great outlay of Radio equipment.
The remarkable ‘Learn-By-Doing’ methods
used in the great Coyne Shops train you in Radio,
Television and sound equipment servicing. Not
by books . . . Not by Correspondence . . . But all
under the individual guidance of skilled instruc-
tors, and only on similar kind of work you will
meet out on a real job. My methods make it easy
to learn — First you arc told how to do a thing
— then you are shown how to do it— then you
do the work yourself. WHERE ELSE CAN
YOU FIND SO QUICK AND EASY A WAY
TO GET PRACTICAL TRAINING IN THIS

GIANT INDUSTRY?

DON’T LET LACK OF MONEY keep you from gending in the Coupon TODAY.
Learn how you can get training first and take more than a year to pay for IE
after graduation. Make your first payment 60 days after your regular 12 week.s
training period ends. Then take over a year to pay the balance of your tuition in
easy monthly payments. Hundreds of ambitious fellows have used this method
to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will
bring you the details of this amazingly quick and easy way to get your start

towards a good pay job.

Radio —Television — Sound Equipment

Your training at Coyne is in wonderful, modern daylight shope on the fincst kind of
RADIO, TELEVISION and SOUND EQUIPMENT. Television is sure to come asa
commercial industry, whether this year or next. Talking Picture and Public Address
Systems ofier opportunities for the trained man. Everything possible has been done to
make your stay at Coyne happy and healthful as well as profitable,

Electric Refrigeration Training
included at No Extra Cost

“This combination Training {Radio and Refrigeration) can be of great value to you.
Whether you go into business for yoursclf or get a job working for a Radio Sales and
Service organization, the fact that you are trained in servicing Electric Refrigerators
should be profitable to you. Many Radio Manufacturcrs also make Electric Refriger-
ators and men with this combination training are much more valuable to these cmployers.
You can NOW get this training without extra cost.

No Advanced Education or
Previous Experience Needed

1f you can read and write simple Englishand are ambitious you can be trained the Coyne
way—by actual experience on a wide varicty of up-to-date Superheterodyne sets,
9acillators. analyzers, and test instruments, You learn how to operate television receive
ing and transmitting equipment and how to install, test and service public address

Part Time Work While Learming
Employment Service after Graduation

If you need part time work to help pay living expenses while training, my
Employment Department will help you get it. They will also give you Life=
time Employment Service after you graduate.

Mail Coupon Today
I’ll Send You All the Facts

Get the new *“Coyne Opportunity Catalog.”
giving all facts about Coyne Training. Photographs
of Shops showing students at work on modern radio
equipment under the personal supervision of Coyne
Expert Instructors. Also details of my Part Time
Employment Offer, Pay After Graduation Plan and
Graduate Employment Service. Yours without cost,
Simply Mail the Coupon.

r—-- N e S D ISR SN SN S U S
I1. C. LEWIS, President,

systems and souind picture equipment. Coyne training also helps prepare you to qualify
for a government license examination as Amateur Broadcast or Telegraph Radio Oper-
atorand to know Codeand Department of Commerce rules. Send coupon for all details,

H. C. LEWIS, President

RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., IEEGEELA Chicago, Il

Radio Division, Coyne Electrical School,

500 S. Paulina St., Dept. C8-2K, Chicago, I1l.

Send me your big FREE Book about Coyne Training and give me all
details rogarding your “Part Time Employment Offer” and '"Pay
After Graduation Plan” of casy, monthly payments.

pu——— R
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... THESE OUTSTANDING SHORT WAVE BOOKS

ARE Now Available AT YOUR DEALER!

OU buy parts, tubes, kits, accessories from vour local radio dealer—that’s what countless thousands

of short-wave fans do. Now through a nation-wide distribution service our numerous books are avail-
able at your favorite radio dealer—right where you buy other radio equipment. It’s more convenient,
saves time and yvou can inspect the books before vou buv. Ask your dealer to show you all the books
advertised on this page—they’re alicays in stock.

101 SHORT WAVE HOW TO GET

HOOK-UPS BEST SHORT WAVE
Compiled by the Editors of RECEPTION
SHORT WAVE and M. HARVEY GERNSBACK tells
TELEVISION You everything you have ever wanted

10 _know abouwt short wave receptior

The author. a professional radio
listener and radio fan for many years,
cives You hls long experlence In radio
receptl and all that goes with f1,

40 Ilustrations
T';; Pages 50¢

Here Is a worthwhile book that every
short wave |istener. every short wave
fan, and every short wave amateur
has wanted for a long time. it glves
you the 101 best short wave hook-ups
whith have appeared heretofore.

100 Illustrations
72 Pagyes

50c

oy, To

- 9By
TR .4
HOW TO BUILD AND OPERATE ”0 TE HOW TO BECOME AN AMATEUR
SHORT WAVE RECEIVERS RADIO OPERATOR
R AVE
This 4s the hest and most up-to-date book on ffffytks By Lieut. Myron F. Eddy, whose experience in

the subject. [t is edited and prepared by the
edltors of SIHHORT WAVE and TELEVISION
and contalns a wealth of material on the
bullding and oberatlon, not only of typical
short wave receivers, but short wave converters

the amateur ftleld has made him pre-eminent in
this line.

1{ ¥ou Intend 10 become a licensed code oper-
ator, {f you wish 10 take up phone werk eventu-

b

secore s
U Corermrment Licese

as well ally—this is the book you must get.
150 Illustrations 150 Illustrationg
72 Pages 50c 2 Pages Soc

TEN MOST POPULAR
SHORT WAVE
RECEIVERS
HOW TO MAKE ANDWORK THEM
The editors of SHORT WAVE and
TELEVISION have selected ten out-
stunding short wave recelvers and

THE SHORT WAVE
BEGINNER'S BOOK

Here i3 a book that solves your short

these are described in the new vol-
ume. Each reeeiver is fully illus-
truted «lth a complete layout, ple-

wave problems—leadlng you in easy
stages from the simplest fundamen
tals to the present stage of the art as

torlal representation. photographs of
the set
worthwhile specifieations.
75 Ilustrations

40 Pages

complete, hook-up and all

25¢

aLagama
Montgomery
ARIZONA

Walther Bros.,

Sam's Cigar Store. Phoenlx
CALIFORNIA

Electric Sy l'ihé Co.. Oakland

Radio Surpv 'ompany, Los Angeles

Radio Television Supply Co.. Los An-

geles
l'aclflle Radic Exchange, Inc., Los An-
sreles

Western Auto Surplx, Los Anpeles
Zack Radlo Supp 0., Los Angeies
Vroman's Book Sfore, ¥asadena
Western Rudlo & Elec. €9., San Diefo
Otfenbach Electrle Co., San Franelsco
Technicsl Book -»_San Froneisco
Zack Radio Supnly Co.. san Franeisco
Radio SPeclaltles 'Co., San Jose

COLORADO
Aute Equipment Co.. Denver
Interstate Radlo Supply. Denver
CONNECTICUT
The Edward P. Judd Co.. New tflaven

DELAWARE
Wilmiington Eiec. Spee. Co., Inc., Wil-
mington
FLORIDA
Radlo Accessories Co.. Orinndo
GEORGIA
Wholesale Radio Service Co.. Inc.
Atlanta

ILLINDIS

Allied Radlo Corporation, Chirafo
Walter C. Brnun':p Ine,. Chieaga
Chicago Radlo Abparatus Co..

C. MeClurg & Co.. Chicavo

0
‘0.. Chlcago
Wholesale Radio Service Co., Ine.. Chi-
cAgo

For convenience the
books are available,

it is known today.

waves for the beginner.

75 Illustrations
40 Pages

low-priced reference book on

it is the onl

short

25¢

LOOK FOR YOUR NEAREST DEALER

You're sure to want them for vour techmical library.

lana
Indinnapolis
MASSACHUSETTS

DeWolfe & Fiske Co.. Boston

The Personal Book Show. Boston

Wholesale Radie Service Co.. Inc.. Bos.

on

Library Book ltouse. Springficid

Tremont Elec. Supply Co., Boston
MICHIGAN

Rissi Brothers, Detroit
MINNESOTA

$t. Paul Book & Stat. Co., St. Paul

INOD
Van Sickle Radio.

MISSOUR
Burrtein.Applebee Co.. Kansns City
adio Labs., Kansas City

Walter aAshe Radio Co.. St. Louis
Van Sickle Radio Co., st.

Louis
NEW JERSEY
Radio Apparatus Co.. Ncewark
Unitea d 1 s Newark
Wholesale  Ragio  Service Co., Inc
Newark
YORK

NEW
Fort Orange Radio Dist. Co., ;\l;mny
ne.,

Wholesale  Radie Service
Bronx

Whelesale Rodio Service Co., Inc.
Jamaica, L. 1

American News Co., New York City

Baker & Taylor Co,, New York Cil)

Blan. the Radlo Man, New Yok City

Navid Bogren & Co., New York C1L§

rméerall'd Purchaser, New York
ity

Harrisoh Radio Co., york City

Radlo Cireular Co., New York Ci

G. E. Stechert & Cp.. New York City

The Steirer Co.. New York City

Inc.,

New

o Tp., N
Radie Co.. New York City
Van Riemsdyck Book Stores. New York

1t

Wholey:nle Radio Service Co.. Inc.. New
York Clty

H. W. Wilson Co.. New York Cit

b . 4
Radic Parts & Equlpmefit Co,. Rorhester
M. Schwartz &BqSorl’l, Schen«la:ly

OHID
College Book Exchange., Toledo
OREGON
J. K. Gill Co., Portiand
PENNSYLVANIA
Radlo Eleetri¢ Service Co.. Philadelphia
Cameradio Co.. Pittsburirh
WASHINGTON
Seattle Radio Suppily Co.. Seattle
Wede! Co. lne..p enttle

publishers list below dealers in all parts of the world where our
On vour next shopping trip be certain to examine these volumes.

GERMANY
Rehr G.M.B.H. SW15, Beriln NW No. 7
INOIA
Empire Book Mart. Bombay

MEXICO
American Book Store, Mexico, D.
ntral_De Publicaciones. $. A,

Ico, D. F.
JaQues Salve. Mexico, D. F.

Johns,

F.
Mex:

NEW ZEaALAND

Lid., Auckland

Spokane Radio €o., Spokane James Jonnstons Lid., Duncaln
WISCONSIN Te Aro Book Depot, Ltd., Wellington
Radlo Parts Co.. Milwaukee MR G AL
ARGENTINA Central News Agency, Johannesburg
Radio Revista. Ruenos Aires International House, Johanneabur"
AUSTRALIA Soeuth African Hadlo  Publlcations,
Johannesburg
McGitl's Authorized Agency, Melbourne
BELGHU M THESE BOOKS, ORDER GIRECT o e
, . [} R 3
Emilgrans: (Brusseis FILL OUT COUPON GELOW. SHIPMENT
CANAOA WILL BE MAOE tMMEDIATELY.
T. tos & Co.. Winnlpesg, Man.
}:le\rllrirnl Supplies, Lid.. Winnipeg, T T e — - —— ]
AMan.
Wholesale Radio  Supply. Winnipeg, FOPULAR B0OOK CORPORATION Sw-8
Man. 83 Hudson Street, New York Clty.
Canadian Electirical Supply Co.. Ltd

Ol . 1)
Radio Trade Supply Co., Ltd.. Toronto,

nt.
Cinadian Electrical Supply Co., Ltd.
Montreal, P. Q.

BRAZIL
AEencia Senve, Sao Paule
CHINA

Gentlemen: 1 enclose herewith my remit-

tan

ice for .
me the following Dooks:

it
for which please send

]
J
)
N
..... l
]
)
!

Chinn h{ewsl Co.. Slhlnnt:hnl_l R L e
Interation:l BookselleratEtd. . Shong: NAME o e 0 i s A -
cuea
Diamofd News Co.. Havana AdUTGES] w b wowow: | v - e S &
ENGLAND
Gorringe's Amer. News Agency, Lon. City bt TERtE mMak bk
dob (S3cnd remitlance jn form of check or mohe;

FRANCE
‘Toute la Radlio. Paris

|
|
i
[
[
{
!
|
f
j

order.
J. 8. postage stamps,

POPULAR BOOK CORPORATION o
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

Short Wave Broadcasting

—as a Pioneer Sees It

® RADIO hroadcasting—and short wave

broadcasting in particular—is developing
so rapidly that it is hardly safe to make
predictions as to its future, lest the prophe-
cies become matter-of-fact realities before
your forecasts appear in print.

However, against a background of more
than 20 years’ relationship with radio, two
developments in the use of short wave
bands for a wide dissemination of enter-
tainment and culture appear to be immi-
nent; first, a network of short wave broad-
casting stations, and second. only a matter
of ever-shortening time before the ultra-
short wave bands will be carrying televi-
sion.

1§ radio broadeasting is to expand, and
1 have no doubts that it is, then the short
wavelengths offer the only road to that
cxpansion.

These forecasts are conservative, even
“tame.” compared with a few made by the
late H. P. Davis, vice-president of the
Westinghouse Electric & Manufacturing
Company, a few months after the first
regular commercial broadcast was made
over station KDKA in 1920:

“The importance of reaching such tre-
mendous numbers of people, with practi-
cally no cfiort, offers great possibilities for
advertising and the distribution of news
and important facts, and in reality intro-
duces a ‘universal speaking service’. It is
not unreasonable to predict that the time
will come when almost every home will
include in its furnishings some sort of
loudspeaking radio receiving instrument,
which can be put into operation at will, per-
mitting the houscholder to be in more or
less constant touch with the outside world
through these broadcasting agencies.

# . And where will it end? What are
the limitations? Who dares to predict? Re-
lays will permit one station to pass its
message on to another, and we may easily
expect to hiear in an outlying farm in Maine
some great artist singing into a microphone
many thousand miles away. . S

Well, those predictions are facts today.
For all practical entertaimment purposes
channels assigned and commercial broad-
casting have proved adequate until today,
1938

for August,

Dr. Frank Conrad

Assistant Chief Engineer, Westinghouse Elsctric & Mfq. Co.

but these longer wave bands have reached
their saturation point; there is virtually no
more rvom to carry additional broadcast
loads.

But in the short wave band there is
ample room for expansion in broadcasting.
These short waves are the long distance
carriers of radio.

Early in 1922 we were convinced that
there were wonderful possibilities which

[ i g a5 il B
Dr. Frank Conrad, Assistant Chief Engineer of
the Westinghouse Electric and Manufacturing
Company, examining an old type of radio
tube in his laboratory in East Pittsburgh.

oo

were being overlooked in the then unused
and rather despised short wave bands, con-
siderably lower than these then in use for
broadcasting and for communication. An
experimental station known as KDPM was
installed at the \Westinghouse Company’s
plant at Cleveland, Ohio, and serious work
was undertaken between KDKA at East
Pittsburgh and this station in an investiga-
tion of the subject of short wave transmis-
sion and re-broadcasting. In the fall of

Twentieth of a Series of
“Guest” Editorials

www americanradiohistorv com

1923 Westinghouse located a re-broadeast-
ing station at Hastings, Ncbraska, the
start of the well-known KFKX. At this
point short wave transmissions from
KDKA were nightly received and re-broad-
cast on the station’s assigned wavelength,

Strangely enough only a year or so be-
fore this re-broadcasting service was
launched, radio men were generally con-
vinced that the skip-distance phenomenon
of high frequencies destroyed any cfficacy
the short wave band might have. Tlus
“skip-distance” term attached itself to the
short wave lengths' characteristic ten-
dency to fade out a short distance from the
broadcasting station only to come in strong
again at points far removed.

At a conierence of associated radio com-
panies held in London, England, in the early
1920's, delegates in discussing a proposed
link with South America, raised some ques-
tions as to short waves ever being of any
value in radio. So one night I invited a
number of the delegates to my room, where
1 unpacked a short wave receiver 1 had
taken with me from Pittsburgh, Tossing a
wire out the window to serve as an aerial,
1 "“tuned in” on our station W3XK at Pitts-
burgh and the Pittsburgh ammouncer
launched a pre-arranged program, He read
the entire front page of a Pittsburgh news
paper and threw in some columns vl ma-
terial from the inside pages for good mcas-
ure: the delegates heard their first trans-
Atlantic short wave transmission and simul-
taneously heard the greatest number of
words sent over the occan by radio up to
that time,

On New Year's Eve in 1923, through
previous arrangement, KDKA transmitted
a short wave program to Great Britain.
This program was re-broadcast to British
listeners through a station operated by the
Metropolitan Vickers Company at Man-
chester, England, and was the first inter-
nationally broadecast program as well as the
first to be re-broadcast.

On December 12, 1924, KDKA's short
wave program was received and re-trans-
mitted in Johannesburg, South Africa, and
a few weeks later we transmitted a program

(Contintted on page 256)
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Bell Laboratories ihir{.eenn-f;lai:eg
Thed :ri-mofor plane used u; "
el tests of radio appare us.

F. B Woodwor!h, one of ¢

Gdius’s an ex H .
- Perimenta)
in the Fairchild plane.ﬂ GRS

he Laboratories*
transmitter

engineers

® “TAKE her up 20,000 feet™—This and similar orders have

been heard many times by the pilots fving the radio test planes
owned by the Bell Telephone T.abs. The test hase of these flving
laboratories is located at \Vhippany, N. J. For many vears the
Bell Telephone Labs. have owned and privately operated a large

198

FLYING
Radio

| aboratories

The highly perfected radio telephone sets now in

use on passenger planes flying daily across the

country were actually developed in "flying labora-

tories." The engineers of the Bell Telephone Labs.

have made several thousand flights while testing

new short and long wave apparatus for use in
aircraft.

Ford tri-motor plane and also a Fairchild eabin plane. These
two famous airplanes have already made nearly 2500 separate
flights. totaling nearly 270,000 miles oi ajr travel, says Captain
A. R. Brooks, who has served for ten vears as chief pilot and
supervisor of Air Operations Group oi these Laboratories. Cap-
tain Brooks is a former U.S. Army air service pilot.

A typical log of a radio test flight by one of the planes will
give somie idea of what « dailv routine is like:

“Coavial antenua mounted in Ford and transmission line com-
Meted to radio receiver on cabin beneh. Quarter-wave, shunt-
connecled rod antenna flowen at 230 fect out from ground station
W2XI1D and mile puint courses checked to . . | degrees
Two-way, during two fights. 47975 kes. with W2XMZ and

Comes, with W2X10D>

Another example: “II"ith Ford motors riniing on ground at
varions speeds, voltuge neasurcuents taken with cathode-ray
oscillograph on primary ignition circuits for interference-filter
desigi data. UHF
transmission from
l-airchild to Deal :
roule .. .. degrees
from Deal . . . .
Miles., Alitude
3500 feet both di-
rections. Two
way stalion
NW2xXamz (Had-
ley), 4797.5 kes.
and 3415 kes. ; and
WWREE (New
ark) 3105 kes”

In calling a sta
tion on the planes’
licensed channels
the pilot is “on the
air’ when he turns
on the filament
switch and press-
es the microphone
bution to lalk. re-
leasing the hutton
when he wants to

(Countinued on

page 243)

A A "field-strength” measuring set in-
stalled in the Laboratories’ Fairchild
plane.

Radio transmitters and receivers installed on
this work bench in the Ford ship provide
extensive tests in flight.

SHORT WAVE & TELEVISION
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AURORA

RADIO REFLECTING
LAYERS BOB UP AND DOWN
VIOLENTLY WHERE HIT BY
SUN SPOT STREAMERS

FIRST SUN SPOT

NEW THEORY
STREAM OF 1S THAT SPOTS
ELECTRIFIED
PARTICLES
SHOT OFF
BY SUN
SPOTS

EMBEDDED IN °
HE SUN

When sunspots are active, one of the effects commonly observed
on earth is the auroral display at the poles. Transmission of
short waves is frequently interfered with, while long-wave trans-
mission is often improved. Great streams of electrified particles
are projected from sunspot areas; when these reach the earth's
atmosphere, marked changes occur in the reflecting layers,
causing absorption of short waves, as well as changes in the
reflection angles of the waves.

urora, Sun-spots and Radio

Why and How Short Waves Are Affected by Sun-spots

® THERE are one or two ideas about
sunspots and the Aurora which have
become widelv accepted, though it appears
they are entircly wrong. One of these is
that all sunspots causc magnetic disturb-
ances and upsets and adventures in radio
reception, cspecially on the short waves;
another, that the Aurora Borealis, which
we saw on January 25 is invariably due to
some action produced by big sunspots: a
third, that during magnetic storms or dis-
plays of the Aurora a./ short-wave trans-
mitters might as well close down, so far as
reception at any distance is concerned.
Let us think first of all of sunspots, There
are probably few periods of any great dura-
tion in which the Sun's surface does not

ORDINARY
SUN RAYS

NORMAL
IONVZATION

TRANS.

EARTH

SUN-5POT STREAMERS™
CAUSE ABNORMAL
\ONIZATION AND FREAKISH
REFLECTIONS AND REFRACTIONS
PLUS SEVERE ABSORPTION
OF SHORT WAVES N

NORMAL

R. W. Hallows, M. A.

display a few of these, though it is only
the larger ones, visible to the naked eye,
that are hrought to the knowledge of most
of us by the newspapers. \What may be
called the average or common sunspot
comes to the attention of none save as-
tronomers, since it is a telescopic and not
a naked-cye object.

Not every sunspot. then. gives rise to
magnetic storms, to violent atmospherics on
various wavelengths, or to poor reccption
or “fade-outs” on the short waves. We may,

ELECTRIFIED
PARTICLES SHOT FROM
SUNSPOT —
SUN-5POTS MAY CAUSE
VARIATIONS IN HEIGHT
OF IONIZED LAYERS

SKIP DISTANCE
CHANGED

SHORT WAVE
SIGNAL MAY BE 50
WEAKENED ITWiLL
NOT REACH THE

in fact. go a good deal farther than this.
When the phenomena just mentioned occur
they are not caused by the sunspots them-
sclves, but by whatever it is that is re-
sponsible for the appearance on the visible
surface of the Sun of these gigantic maei-
stroms of activity.

Magnetic storms and their concomitant
interruption of short-wave radio signals-—
and, oiten, of signals sent over land-lincs
or cables—can and do occur without there
being any visible sunspot of more than
ordinary size. Equally, quite large spots or
groups of spots may pass across the Sun's
disk without such phenomena being present
to any marked extent.

(Continued on page 237)

SUN-SPOT STREAM

VARIOUS
ATMOSPHERIC
REFLECTING LAYE!

{NORTHERN
LIGHTS)
MAY APPEAR
WHEN NO
SUN-SPOTS
ARE VISIBLE

RECEIVING STATION

for August. 1938
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The present-day 25 kw. transmitters of W2XAF-W2XAD at
South Schenectady.

|18 Ued"!’ OF S. W.

A
® MOST readers probably think short- C. D. Wagoner who
wave broadcasting is a modern offshoot spoke around the
of broadcasting. Yet eightcen years ago, world over W2XAD in .
in 1920, when Dr. Frank Conrad of West- 1930 His e Short Wave Broadcasting is not so new as
‘c;;il;mﬁ)?\?g?n1:)ero:l(:gasl;:gf.-;?me:;?r?s::,gtl; second. many think. This article should bring fond
with an s.w. broadcaster at his home on 150 recollections to oldtimers.

meters, using the call 8XS. Later in the
same year a more or less regular schedule
was naintained on waves as low as 60
meters !

The success of these experiments led to
the erection of short-wave stations for
relay purposes at the various plants of
Westinghouse. In 1923 KFKX at Hastings,
Nebraska (shades of catwhiskers!) was
licensed to function as a relay station for
rebroadcasting these s.w. signals from
Pitisburgh.

Foreign listeners reported good reception
of 8XS and on New Year's eve, 1923, the
British Broadeasting Company rebroadeast
a program from Pittsburgh for London
listeners. This program apparently was the
first special international broadcast. A short
time later 8XS was rebroadcast in Mel-
bourne and in Johaunesburg!

in 1923, 8XS, which had meanwhile
moved to East Pittsburgh, began its series
of Far North Broadcasts of messages and
entertainment for residents in the Arctic
areas. This invaluable service has been con-
tinued to this day.

Interior of 2XI. G.E. sta-
§ tion on Van Slyck lsland
early in 1924, Signals
went out on 1J0 meters.

Another view of 2X!
in 1924, Power rec-
tifiers in left back-
ground, G.E. engi- y.
neer L. A. Taylor,
designer of 2XI, is
seated before
monitor.

W2XAF, S. Schen-
ectady, August,
“« |928. Panels contain
crystal control and
power amplifier.
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Another shot of WBXK today. Left—21.54 and .14 mc. crystal
oscillators and power amplifiers. Right—&.14 mc. final stage.

Broadcasting/

A
Woestinghouse Station \Vith the passage of time expansion made
WB8XK, Saxonburg, larger quarters necessary and 8XS was
Po., today. Engineer moved to the Hill Station near Pittsbuingh
is announcing call. in 1924 Eventually even these quarters
- mn o tati in
M. Harvey Gernsback were  outgrown and the siation agar

moved, this time to Saxonburg, where it is
now located. Until 1929 most broadcasting
activity of 8XS was on about 4.8 me.

In 1929 8XS's call was changed to
\WWBXK and it was licensed to transmit
on six frequencies. Four of these are used
today (6.14. 11.87, 1521 and 21.54 mc.).
A fifth channel, 9.57 mc.. is now used by
WINK, Westinghouse station at Millis,
Massachusetts.

Schenectady on the Map

In the meantime the General Electric
Conmpany at Schenectady, N. Y, had
started experimenting with short waves.
In 1923 o transmitter operating around 100
meters went on the air. 1t was used in con-
nection with development of the then new
20 Lw. water-cooled transmitting tube. The
engineers had not reckoned with the effects
that this transmitter might have on other
work being carried out in nearby labora-
tories. The high frequency currents from
the transmitter caused havec with important
work and the short-wave station was
shooed into a “potato shack™ on Van Slyck
Island in the Mohawk River near the

(Continwed on next page)

Improved transmitter at
Westinghouse Hill Station ¥
BXS in 1924,

First Woestinghouse
«€ s.w, fransmitter using
water cooled tubes,

E. Pittsburgh, 1923.

The first s.w. broad-

caster at Dr. Con-¥»

rad's house, Pitts-
burgh, 1920.

for August, 1938
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G.E. Schencctady plant. Here was born
2XI—granddaddy of the present stations
W2XAF and W2XAD.

2XT was heard far and wide, Amateurs
wrote in to warn of the territic harmonic of
WGY (G.E. broadecast station) on 100
meters. \We can remember cutting down an
old 3-circuit broadcast tuncr so that it
would get down to 100 meters. [t got there
all right—but the thre<hold howl was ter-
rific. Still, we heard 2X71; great day!

The engineers at Van Slyck Island, isa-
lated though they were, did not lack excite-
ment. Came spring, came floods—but broad-
casting went on despite these difficulties.
On more than one occasion the staff was
marooned and had to be rescued by row-
boat and canoe. From such stuff was short-
wave broadcasting developed.

Progress made expansion necessary and
Van Slyck Island was bade farewell for
more spacious quarters at South Schenec-
tady, the present location of the (LE, sta-
tions. Here the trek to shorter waves con-
tinved until chunnels at 4601, 7.14. 915,
11.55 and 13.66 mic. were used,

As o result of long investigation with
the cooperation of amateurs and observers
here and ahroad two frequencies were
finally selected for regular use. These were
1533 and 953 mc, (W2XAD  and
W2XAF). W2XAT went on the air on 9.53
in Fune, 1925, and W2XAD in July, 1926.
A station W2XO was used for broaccast-
ing special programs to Australia on 12.85

o 3

The half-wave vertical doublet aerial st W2XAD,

S. Schenectady, today.

202

The building and aerial at 2XI, Van Slyck Island, early in 1924,

me. until 1931 or 1932, and a W2NK on
17.3 mc. was used irregularly till the same
time. W2XAD now operates on 21.5 and
9.55 mc. as well as on 15.33 mc.

The first, and until recently, only short-
wave station on the Pacific Coast was
WoXN at Oakland, California, also oper-
ated by G.E. W6XN started broadeasting
in 1928 or 1929. It relayed KGO on 12.85
me, with a power of 10 kw, This station
was well heard in the U.S. and Australia.
After a year or two of operation it made
its final “sign-off” in 1930. A veritication
card received from \WOXN in 1929 is re-
produced to the right of this column.
The new s.w. station at Belmont, (ali-
fornia, now under construction, is a direct
descendant of old \W6XN.

Iu the carly days little use was made of
directional transmitting aerials as the main
idea was to sce how far away signals could
he heard. Contrast this with nodern sta-
tions using claborate directional arrays for
spraying signals at any point on the globe.

Foreign Stations

By 1926 other parts of the world were
{Continnted on page 246)
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WGY's portable s.w. transmitting set in 1923.
The forerunner of modern mobile stations.

THE BRITISH BROADCASTING CORPORATION
savor HILL. LONDON WC,

S rrhong shram g o/
PYSFRSTY
1ur & ek, fogey
W8, s gten e at,
Beo er iy,
..

taroir,

“Tee 1Yy, ke nee
eur s rtienen stctier,

A veri from 5SW, Chelmsford, England,

July, 1928. The card is a veri from WaXN,

Oakland, Cal., in 1929. W&XN is no longer
active.

Station 8XS s.w. antenna at East Pittsburgh
in 1923,
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In the foreground above—
transmitter car with the two
aluminum aerial masts set up.
The aerial is a center-fed half-

wave doublet.

>
Right—The studic installa-
tion is an easily demountable
frame of steel tubing, on
which special mercury lamps
may be fastened. This frame
can be covered with cloth. The
cabinet contains apparatus for
operation of the lamps.

@® [N order to be able to give demonstra-

tions of television at any desired place,
the Philips Laboratory has built a portable
apparatus, some particulars of which are

WHEN Ho”and

TELEVISION MAS TECHNICALLY

AT WAl
HNICIANS

here described and illustrated.
The installation, which makes possible

the transmission of studio and outdoor
scenes as well as of fikus, is housed in two

BEEN DEVELOPED TO A HIGH DEGAEE
MaAlION 1T witr BE SOM
neat

Televises

casting of 25 pictures per
second, with 405 or 567
lines per complete piclure,
while interlaced scanning
is employed. (Ii 567 lines
are used, a frequency spec-
trum must be dealt with
which extends {rom about
50 cycles per second to
aboui 5.5 megacycles per
second) for 405 lines the
necessary frequency spec-
trum extends only to 2.5
megacycles per second.

As the circuit of a tele-
vision transmitter has been
described in previous num-
bers, we shall not go into
it again. Various refine-
ments have been introduced
but the basic principle has
remained the same A smull
studio is also carried, which consists of an
casily demountable framework oi steel
tubing, upon which five water-cooled super

(Continued on page 238)

Below—Interior of ¥ S0UND :H"-"' T naace APPARATUS FOR TROITRER SouND IMAGE Below — Philips
car with the Picfure DIPOLE - YOMETER = OIPDLE GENERATING CAMERA, | g 205 x 6'/2" PICK-UP PiCK-UP iconoscope camera.
3 SERIAL [ - AERUL — AERIAL  CURRENT, MORITORS, SeACE MIKE CAMERA .
transmitter. The coumd o s FILM SCANNERS Erc.  FOOR Steering gear can
sound transmitter is TRANGMITTER|  TRANSMITTER CasLe J R — — - be operated by left
in another compart- X T Z o 777 ROl ?- ! hand. Right hand
Z B : .

) ment. > |ouod ’ : oo dlredsicemera upon
Right — Arrange- ACLoc - L= — CaBLE HTH - the object. ‘Twshng
ment of Television swrewr (@ = ® i ) |33 the steering rod
trailers, also studio. handle focusses lens.

1938

for

August,

automobile trailers, each one having a floor
surface of about 20x 6% ft. In the hrst
is found the apparatus for the generation
of the auxiliary signals and direct voltages
necessary for the working of the icono-
scope of the recording camera. In addition
we find apparatus for the conversion of the
picture signals from the iconoscope and
of the sound signals from the microphone
or film, and finally apparatus for monitor-
ing the picture and sound. Two kinds of
pictures may be ohtained; in .a small tire-
prooi cabin there is an apparalus for the
scanuning of films by means of an iconoscope
camera. which is comected with the trailer
by a cable.

The signals from this first trailer are
conducted through a cahle to the second
trailer, in which there are two small trans-
mitters for broadeasting the picture and
the accompanying sound. For each trans-
mitter there is an aerial at the top of a
demountahle mast about 32 {1, high.

The installation is suitable for the broad-
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ort Waves Land P

’

PLANE LOW FLANE ON  PLANE HIGH™ PLANE LOW PLANE 'ON VEATICAL NEEDLE
A LI LEFT 5 COURSE > & 10 mGw; COURSE™ > INDICATES IF PLANE IS
\ = o TO RIGHT OR LEF T OF
‘ P ‘ LOCALIZER BEAM ,
u
1)
HORIZONTAL
NEEOLE
y INDICATES ABOVE
OR BELOW GLIDE
\ 3 / PATH BEAM
- S e N
. - 500 ‘o s
H T, PLANE LEVELS ~emeeens "
7 . OFF- 10 A - E
/ ' I V4 LANDING s
=, N Fl
OUTER RADIO » ¥ PN
MAGKER BEACON - . -~ . - i f"&’f"’
AUG gy S T
Ll { I
) 7 hady - -4; h mnoonv
BENT RADIO BEAM ol | I CONTROL
DOWN Wil BLANE PS 7 \\(—Dpa 1 ?’ OWER
FINDS 175 wAY 25 < f T = E
{EVEN INFDG ) 3 - ¥ e ._..--';_. A
. P N SRR e
= T I SN N -
b INNER MARKER BEACON = el S Y, 7
- ' e N, G o 0
- * < f -~ ~—|
1E WinD OIRECTION CHANGES opy ‘\ — g —— ¢
BEAM TRANSMITTER T Can BE _— / LOCALIZER BEAM
MOVED TO OF1 E1C S0 AS 10 GUIDE OPTIONAL TRAILER
o PLANE IN AGAINST WIND _POSITION: (0P) 7, . i

Short wave beam system for landing planes "blind,” even ?hough the airport is obscured
by fog. The instrument before the plane’s pilot shows whether he is on the beam or off it
and in what direction.

helpless as a plane trying to land on a fog-
covered field, and radio engincers have
labored for a long time to perfect a system
which would be fool-proof and which would

® THE principal air lines in this country

are now actively engaged in trying out
some one of several different types of
blind-flying systems. There is nothing so

Second Radio Bmateur

i

lane in Fog

enable a pilot to bring his plane down to a
safe and sure landing on such an airport.

One of the newest systems which has re-
ceived a great deal of consideration is that
known as the Air-Track. The diagram here-
with shows onc of the principal features
of this plan which involves a portable trans-
mitter. The transmitting apparatus is
mounted in a trailer which can be quickly
moved to the other side of the field, in the
cevent that the wind direction should
changc; thus the dircetion of the localizer
beam can be shifted as found necessary.
Planes should land into the wind, so this
feature is a very valuable one. As the draw-
ing shows, there are two main indicating
needles constantly before the plane’s pilot.
The vertical needle shows whether he is
to the right or to the left of the runway
localizer radio beam. The horizontal ncedle
shows the pilot whether he is above or
below the glide path beam. When the ver-
tical and horizontal needles cross each other
at right angles, the pilot knows that his
plane is flying exactly on the glide beam.
Usually an outer warning beacon indicates
to the pilot, cither visually or aurally,
when he is approaching the glide beam;
as he nears the landing field, a second
marker beacon gives him a warning that
he is starting to fly over the airport, He
then proceeds to reduce his flving angle
and gets ready to level off and make a
landing. A fair amount of experience with

(Continued on page 245)

HOI‘\OI’GCI

by William S. Paley Award

Hams and radio authorities congratulate Robert T. Anderson,
WS8BDPY, Harrisburg, Ill., Flood Radic Hero.

@® WILLIAM S
PALEY, pres-
ident of the Co-

George . Bailey, vice-president of the American Radio Relay
League, spoke on behalf of his organization in retaining perma-
( Continned on page 251)

lumbia Broad-
casting  System,
on Junc Gth pre-
sented the second
annual Paley
Amateur  Radio
Award to Robert
T. Anderson of
Harrisburg, I,
for valiant serv-
ice rendered dur-
ing the January,
1937, flood emer-
geney in the Ohio
River valley.

At the presen-
tation ceremony
in the Waldorf-Astoria Hotel in New Yark, Rear-Admiral Rus-
sel! Randolph Waesche, Commandant, United States Coast Guard,
and Captain Stanford C. Hooper, United States Navy, joined
Mr. Paley in paying glowing tribute to Anderson and to the
55.000 amateur operators in this country and Canada for the
public service they perform in times of national ¢mergency.

r

Roberf T. Anderson [left} receiving award of
trophy from Willism S. Psley, President of
the Columbis Broadcasting System.

Rob’t T. Anderson, awarded Paley trophy for his heroic work as

a Ham during the Jan. 1937 flood.
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WoXDV-PIONEER H-F

Broadcaster Reaches Europe
W. H. Moffat

General Engineering Dept., Cofumbia Broadcasting System

9-meter broadcasting a commonplace tomorrow?
W2XDV's success indicates it will be.

® SHORT-WAVE radio listeners who

tune inquiring dials above 25,000 ke
will find an increasing number of pioneer
stations. including not only commercial
and amateur, but also experimental high-
jrequency broadcast stations, The 1
high-frequency broadcast stations are 1o
be found on frequency assignments be-
tween 25950 ke, and 41,800 kc. Perhaps
the most popular frequency assignment at
present is the group ' assignment
which is composed oi the four frequen-
cies, 31,600, 35600. 38.600, +41.000 ke
(9.39 to 7.31 meters.) Proposed changes
in the regulations will shift most of the
high-frequency broadcast stations now

Q
o,

EXPERIMENTAL
HIGH-FREQ. STATION

operating ahove 30,000 ke. to individual
frequency assignments, with 40 ke. separa-
tion hetween channels, in the recently-
proposed 42-megacycle (7.13 meters) broad-
cast bhand.

Above — Broadcasting
on 316 megacycles.
Bob Moe of the C.BS.
general engineering de-
partment at the mike.
Control rack is seen in
background. This sta-
tion is located atop the
C.B.S. building in New
York City, on the 23rd
floor.

pend
WABC
BROADCAST

- BAND

TO NETWO
CIRCUITS ==

W2 XE SHORT-WAVE
BEAM TO SOUTH

MASTER CONTROL

AMERICA STUDIOS AND
o PLAYHOUSES (CBS-485 MADISON AVE,
IN NY. CITY NY.CITY.)
L. W2XE
o— = - SHORT-WAVE
EUROPEAN
BEAM

The regular broadcast
antenna of station
WABC and the short-
wave antennas for the
popular short-wave sta-
tion W2XE are located
about 25 miles from
New York City at
Wayne, N. J.

WARBC anp W2XE
TRANSMITTERS AT WAYNE,N.J.

for August, 1938
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f
(" (CBS - 485 MADISON AVE. N.Y.CITY)

W2XDV Located Atop Skyscraper

W2XDV, owned and operated by the
Columbia Broadcasting System, was first
licensed as a general cxperimental sta-
tion on February 6, 1932, For several
vears under this classification, it con-
ducted an active program of experimenta-
tion and sclieduled broadeast transmis-
sions. Then on November 5, 1935,
W2X DV went on the air with a daily pro-
gram schedule on 31.6 mec. (949 meters)
under a new classification as an Experi-
mental HHigh-F'requency Breadcast sta-
tion. W2XDV was, therefore, one of the
first experimental high-frequency broad-
cast stations to undertake the pioneer de-
velopment of these new hroadcast fre-
quencies. W2XDV is located on the 23rd
floor of the Columbia Broadcasting Sys-
tem building at 485 Madison Avenue,
New York City. (It has been heard in
Europe as cxplained later in this article.
—Editor) It broadcasts C.B.S. network
programs daily from 5:00 pm. to 9:00
p.m., Eastern Standard Time, with an
additional period of transmission from
2:00 p.m. to 4:00 p.m. on Saturdays and
Sundays. Due to the availability of network
programs, recordings arc not used for pro-
grant material.

Half-Wave “Vertical" Antenna Used

The W2XDV transmitter is licensed for
a carrier power of 50 watts. The complete
installation is composed of three sections,
each contained on an individual rack. The
control rack contains the crystal-controlled
Leterodyne frequency monitor, the micro-
phone amplifier, the volume indicator panel,
the transmitter stop-start control panel,
and key-switches for switching from the

(Continucd on page 239)
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® ULTRA-short waves which are trans-

mitted to points well bevond the optical
horizon undergo variations in the received
field intensity which are usually not ob-
served over the shorter distances,

This fading, as pointed out by Mr. Decino
in the Bell Laboratorics Reecord. is at-
tributed to variations in the amount the

New M

Left—The Farnsworth telecine projector with camera cover removed,

® THE Farnsworth television experts are

thoroughly convinced that the transmis-
sion of motion pictures by means of films
will always, and particularly in the begin-
ning, constitute a substantial part of any
television program.

This, of course, does not necessarily mean
the transmission of motion pictires as they
are now produced, but motion picturcs
made up of subjects cspecially adapted 1o
television. which will bring to the home a

206

DISSECTOR
PICK-UP

waves are bent hack 1o
carth by the reflecting
property of the lower at-

2-meter transmitter and re-

ceiver which were recently

tested under various weath-

er and seasonal conditions

by the Research Depart-

ment of the Bell Telephone
Labs.

mesphere. Extensive tests
were carried out over a 60
kilometer (36 mile) path
hetween Lawrenceville
and Deal (both in New
Jersev) with these two
meter waves. One type of fading which
occurred more oiten during the colder days
of the year. might he produced by an ajr-
mass moving across the path of the wives
and re-directing some of the energy 1o the
receiver, it is pointed out. A large object
intercepting the waves might have the sanie
(Conlinned on page 240)

CONDENS- |
G LENS |

FILM GATE |
& LENS DISC

Right—Optical path through the projector.

tvpe of entertainment and education not
otherwise availahle.

Such films can be readily transported
from station to station, and transmitted
without awaiting the time when suitahle
radio or wire line comections are available
between stations for the relaving of tele-
vision programs, Tiie Farnsworth Company
has. therefore, devoted a considerable
amount oi effort to the development of suit-
able apparatus for this purpose. This efiort

www americanradiohistorv com

g '(Hd

~ il

Reception on 2-Meter
\X/avelength

2 _©) SELECTOR
DiISC J

AUXILIARY
LENS DISSECTOR
PICK-UP

showing the dissector tube with its scanning and focusing coil system.

has been appreciably enhanced by the ex-
cellent adaptability of the high fidelity dis-
sector tube for this phase of the art.

The development of a new model motion
picture projector for telecine operation, in-
cluding many novel features, has just been
completed.

This projector is of the so-called “con-
tinuous”, rather than “intermittent” type,
and the filn, thercfore, passes through

(Continued on page 232)
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Above—Close-up view of part of the A
new s.w. fransmitter, showing large
tubes used.

Right—General view of the
Essarts-le-Roi s.w. transmitter.

Below—Exterior of the new French
transmitting station, showing antenna
masts. v

® SINCE the inauguration in 1931 of the

original short-wave station at Pontotse,
many foreign countries have built and put
into service powerful short-wave trans-
mitters, and the French radio authorities
realized that the construction of a new onc,
with more modern transmitters, was im-
perative. The experts of the French broad-
casting scrvice some time ago made a
special study of the problems involved in
the modernizing of short-wave broadcast-
ing facilitics, both for the purposc of main-
taining contact with the French colonial
possessions, as well as gencral world
broadcasting, These studies of the prob-
lems in hand finally led to the installation
of a medium power transmitter (25 kw.)
at Fssarts-le-Roi, this location heing con-
sidered an extremely favorable one, so far
as the radiation of powerful waves was
concerned, and it also lent itself very well
to the installation of the special aerials
necessary.

This new transmitter will operate on all
the usual wavelengths necessary to ain-
tain an efficient broadcasting service, and
it incorporates all of the very latest tech-
nical developments.

The construction of the new building and
masts to support the antennas for the new
Essarts transmitter was carried out some

for August, 1938

new

Paris

months ago, and the first test transmis-
sions were made late in 1937, After the
first successful tests of the new short-wave
broadcasting station, various changes were
made in the types of antennas used, and
tests were also made on various frequencies
to determine which ones were best for day
and night transmission over long distances.
Daily telegraphic connections with a num
ber of foreign radio laboratories were
maintained and a great deal of valuable
information was amasscd.

The new French short-wave transmitter
has been in operation since April lst in
regular service (refer to our workl short-
wave station list for time schedules and
{requencies).

Very favorable reports have been re
ceived by the French broadcasting service
concerning the reception of the test trans
missions from the new station, espeeially
from listeners in the United States and
Canada.

The great improvement which has been
noted in the reception of signals from the
new short-wave station at Essarts, in com-
parison to those previously received from
the Pontoise station, is due principally to
the following reasons:

(1} While the Pontoise station can only
transmit on two-wavelength bands and

www americanradiohistorv com

"[,cz' Paris Mondial”'—
“This Is

World Wide"”

The present article describes the new French
short-wave broadcasting station at Essarts-le-Roi.

three frequencies, the Essarts station can
transmit on 5 wavebands and 14 frequen-
cies. That is to say:
frequencics in the
frequencies in the
frequencies in  the
frequencics in the 3l-meter band
frequencies in the 50-meter band

(2) The power of the station is nearly
three times as great as that of the trans-
mitters at Pontoise,

(3) Lastly, and above all, the aerials
used were the object of an exhaustive study
on the part of the French Broadcasting
Service. The principle of these new aerials,
which have never been used in France be-
fore, was gathered in the United States by
a French commission during 1936, The
acrials are of the type described as
“Jozenge-shaped,” The radiating elements
are disposed following the sides of a
horizontal lozenge at a height varying from
15 to 25 meters (49 to 81 feet). There are
two copper wires at the side, supported by
insulators fixed on wooden poles from 15
to 25 mecters high. The polarization of
radiation is horizontal. this being directed
in the vertical flat of the large side of the
lozenge, and its maximum being a direction
forming an angle of 15° to 35°. A special

(Coutinued on page 252)

band
band
band

16-meter
19-meter
25-meter
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Come on, boys, send the Editor some good photos of those crack

short-wave listening posts we just know you operate. Read the prize

offer for best Listening Post photo below. Note that photo should

be as large as possible and sharply focussed. Include photo of
yourself.

WHAT

He Built Eight Sets
Editor,

I am writing to tell you I think your
magazine is swell. I have read it since
January 1936, and since then have built
about cight sets. I have heard dozens of
foreigns, here’s a few oi them: KTO, JYK,
IYT, TPA2, JZK, GSF, LSXN, TPA3,
2RO, DJD, GSP, TPA4, COCX, LSX,
COCQ, LRX, RAN, GSG, DI\, GSB,
P’RF5, COCH, KKH, HC2BL, GSIL.,
EAQ2, XUS8MC, KAIME, UK, HF, PC]J,
SUICH; not to mention dozens of HJ's,
Cubans and several from Dixon and
Bolinas, California.

The amateurs were all “phone.” I like
everything about your magazine. The tele-
vision articles are very interesting. The re-
ceiver on which | heard the above stations
was a 58, 57, 56, 2A5 regenerative line-up.

I would ¢njoy corresponding with any
Hams, SWL’s, or “what have you” who are
interest »d in chemistry and physics. I've had
a chemistry lab. for seven vears.

El ¥ MUsGROVE,
708 415 1., XN.E,
Calgary, Alta.

He Has 800 Veris!

Editor,

I have been a constant reader of vour
magazine for the last four yecars and I can
say withont hesitation that it is the best
radio magazine on the newsstand. [ have
no dithculty whatsoever in getting vour
magazine in Australia.

The first thing I read is the cditorial and
always find somcthing of benent in this
article, Joe Miller’s department is always

DO YOU

and 80 rectificr. Speaker for this receiver
i> above and is an 8" dynamic.

Underneath and to the left is a 2-tube
converter, using a 224 as detector and a
227 as an oscillator, Next to it is a beat-
frequency oscillator ; this unit uses a single
30 tube and it uses no "B supply whatever.
Underneath this again is a 3-tube battery
set using an Ad42 as detector, resistance-
capacity coupled to an A415, then trans-
former-coupled to a B443 pentode. Head-
phones are used. 1 use an eliminator for
the "B™ supply for the converter and 3-
tube battery set. and a separate filament
transformer for the converter.

1 have heard 58 countries up to the pres-
ent and have 24 verified. Have over 800
veris and SWUL cards. I did not have the
photo taken in the shack, as the light is
none too good, hi, hi!

If any hams or SWI.'s would like to
swap cards and photos with me, | can us-
sure them that I am 100% QSL.

Well T am QRU here so | will QRT
now, wishing your magazine the best of
success.

Radiofully yours.
CeciL J. R. Howarp,

THINK'?

English Listener Likes Us
Editor,

I have been a reader of vour excellent
journal for some time now, and I don’t
know of a magazine in the same class to
beat it. As you may know, we “limeys” do
not get it over here until it is at least two
months old, yet the articles it contains arc
all wew to us.

Enclosed is a list of some of the ealls
of stations | heard for the two weeks,
March 13th to the 27th:

FA3HC, HB9CL, IF'8BT, OZ3U, F8XN,
HB9J, WIIED, WI1AXA, WICGY,
WIGEX, WICOI, WICND, WUHF(G,
W2AZ, W2UK, W2IUV, W2GIZ, W3PC,
WI3ICHF, W3ICHE, WJ3EMM, WSCNA,
WS8RL.

full of intercst. Please kecp up with these 2\:2].‘}?[}(};?::"_,’?,"':“' g'(l)ilg'?ugﬁi'eet
articles. I have built a number of vour small Qneéns]and. Australia. Bow ir ‘3 ’

sets and have had no trouble at all in get-
ting them to function.

I will now describe the receivers which
I use here, these sets are all home-made
and very fb, hi! Top to hottom: 7-tube
super-het., using 58, 57, 58, 55, 59's in PP

Australia Ho! Listening post of Cecil J. R,
Howard, Maryborough, Queensland, This

month's Prize Winner.
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Finds S.W.&T. Circuits Yaluable

Iditor,

[ have been a reader of vour very FB
magazine for well over four vears and
wish to say there is not a magazine in
Australia hali as gond.

As for the television section, I think
it is O.K. as it i<, because there are certain
Hams and FFans that can afford television
equipment aned others that are only inter
csted in the circuits found in the magazine ;
thereiore, your layout is O K. A man might

London, England.

Wants More "Ham" News
Editor,

I have been reading SHort Wave &
TeLEvistox for about a vear and a half and
I think it's swell, but 1 would like a little
less television and more Ham news.

I've been fooling with radio for about a
vear now and amn slowly but surely building
up to becoming a Ham. On the right of the
table in the picture is an AUCR-155, a 9-tube
super. To the right of this is an A.C.-D.C.

pick up your magazine and read through T}g‘:\c?erl‘:ilt!lc‘.ﬁ'e\l:(‘g:llvler't"lfjsl::n-g a( '?ll;h' 65117:

the television scetion and find 2 useiul e > "‘] LS L DR e (Sl

o pructice. O'n the small sheli in the corner
Well, OM, keep up the good work with " an} old Utah n;éagncuc speaker.

the Wiar Do You Tmink? section and -AWRENCE NRYVCER,

the Question Box; they are just swell!
Joe Miller's page is very fine, indeed.

At present my receiver is a 5-tube super-
het., a very fine set, too, /1 uscs one of your
circuits. I have built up about a dozen

scircuits irom your IFI3 magazine,

I would alzo gladly correspond with any-

one who reads this letter. | especially wish

to thank the Editor for giving us this FB
magazine.
Wishing vou 73 and all the best from

sunny Australia.

Er~NEsT JONES,

McKellar Street,

Teneriffe N. 1,

Brisbane, Queensland, Australia.

www americanradiohistorv com

1440 Townsend Ave., Detroit, Mich.

The ACR-155 9-tube Superhet ''Rolls ‘em in"
for Mr, Kryger,
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Pan-Am Stations! Please Announce
More Clearlyl

Editor,

I read the recent letter submitted by Roy
Chisholm of Jackson, Mich., to your “i’hat
Do You Think?” page. 1 too, have had
difficulty with the Spanish-speaking broad-
casting station announcers. On March 5,
between 8 and 9 pm. 1 listened to a mag-
nificent program of music and song. The
volume was tremendous—RS5S 9 with little
QRN. The announcer made frequent an-
nouncements but all I could get out of his
pidgeon English was “Republica Colom-
bia.” There ought to be a law!!!

The Havana stations are even worse!
They talk for hours at a stretch and seldom
pause for station announcements! \Won't
these stations please announce morc often
and much more clearly?

BeEN LAWRENCE,
Brooklyn, N. Y.

He Logged 29 Countries!

Editor,

I am enclosing a picture of my short-
wave listening station with which I've
logged stations in 29 countrics, listening
mostly to the 20-meter band. The receiver is
a 3-tube sct | built myself and have heard
some FB DX. Among some of my best
catches: HH2B, PY8AH, KS5AA, VP3BG,

K6NZQ, YVS5AE, XESW, F3KH,
LU7AC, G6VX, VK2LP, VP7NI, TI2DC,
0AJAK, PY2AR, O0Z8)JB, NYZAE,
VPYR.

Heard all districts in Canada. Would
like to hear from other Short-l¥ave

Listeners and will answer all letters. | keep
your “mag.” handy as you may sce in
photo.

Lovis LLINDENMAYER,
3150 N, Sheridan St.,
Philadelphia, Pa.

Mr. Lindenmayer, Phila., Pa., is a reqular
"DX" hound. 1t must be 3 AM.! WHAT?

"Guest" Editorial Complaint

Editor,

I am a newsstand subscriber to Snorr
Wave & TeLevisiox, and am glad to say
I enjoy it very much, and eagerly look for-
ward to each copy. However [ have one
complaint to make and that is the “Guest”
Editorials. It seems that your February
Editorial encouraged my desire to write you,
Mr. McNicecl's article was called, “ Televi-
sion—How Soon#” and it seemed that he
is one of those sceptics that thinks Televi-
sion will have to perform miracles in order
to become a success. I you read hetween
the lines, you will notice that he expressed
very little hope for Television. Among his
1938
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comments was the one in which he stated
that there were only seven Television chan-
nels available, but he must remember that
Television is yet an infant and lots can
happen between now and the commercial-
ization of it as shown by its progress dur-
ing the short time of 1937. So, why not do
away with these guest editorials and sub-
stitute in its place more helpful articles such
as suggested by J. Miller of New York?
I also notice in your magazine that the

Daventry stations do not verify. 1 have only
heen 1DX'ing for four months and in Octo-
ber [ asked England for a verification and
promptly reccived one. It wasn't very elab-
orate but it did serve its purpose. [t con-
sisted of the Coat of Arms and had the
following on it—"The British Broadecast-
ing Corporation acknowledges with many
thanks reccipt of your report on your recep-
tion of the transmissions from the Empire
Liroadcasting Station. DBroadcasting House,
London.”

ViraiL OLIVER,

620 N. 20th S,

Mattoon, Illinois.

(Thanks very much for vour commun-
cation, Virgil. 11'e are alwavs glud 10 re-
cerve criticisi or an expression of differ-
ent opinion from that presenied by our
“Guest” editors or other authors. 1'¢ are
sorry lo distlusion vou, but we arc quiic
familiar with the acknowledgement card
sent ont by the British Broadcasting Corp.,
and while if conteins the “coat of arms” and
an official sounding statement imprinted
thereon, it is NOT a verification card, but
merely an acknowledgement that your com-
munication has been received —Editor.)

Anent Call Letters for S-W Listeners

Editor, Snort \WaveE & TELEvisiON,
Dear Sir:

Receipt is acknowledged of your letter
of February 23, 1938, in which you inquire
concerning the adoption of “call letters” by
short wave listeners.

In reply, may [ say that the identifica-
tion of receivers in this way is not, in itself,
a matter within the purview of this Com-
mission. Radio call letters as referred to
in treaty, statute and regulation, have to
do with the identification of transmitting
stations. There would seem to be a possi-
bility: that the use of letter groups which
have been assigned as amateur calls might
give rise to unfortunate situations as he-
tween the persons involved; and this, in a
proper case, might present issues within
the jurisdiction of local courts. However,
as stated, this Commission would not ap-
pear to be concerned in the matter.

The Commission has received requests
for assignment of letters to short wave
listeners. These requests have been declined
for the reasons set forth above.

Very truly yours,
T. ]. SrLowiE,
Secretary,
Federal Communications Commission,
Washington, D. C

He Thinks Dr. Tesla Is Right

Editor,

As [ am a new fan in this radio world
of ours, who receives StHorT Wave & TELE-
vistox every month, and as you ask for our
version of the opposite side of the story.
here is my idea of it.

Regarding the Martians, [ am inclined
to think that Dr. Tesla is right, but we must
have more definite proof of all that. Sup-
pose the Martians have one big signal gen-

www americanradiohistorv com
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Felix E. Quayle, P.O. Box 4, France Field,

Canal Zone, sends us this picture—"An s.w.

fan at ease”—we calls it. He sent along a fine
list of "stations heard."”

erator, then the signal emitted should be
very, very strong, so strong that we can-
not receive it here on the earth because we
do not have, as yet, a receiver powerful
enough to contact that plus-ultra short
wave-length. Then what should we do?
Mr. Editor, here is an idca. We all

know that the compass needle is attracted
by the North Pole, so the N.P. must be
positive (<), and if the N.P. is (4),
then the South Pole is negative (—), be-
cause that pole repels the needle. Then the
South and North Poles must be the two
terminals of that big battery comprising
the earth globe; this big round battery (or
the globe) in its rotation around the sun,
accumulates electricity; if we only could
use that electricity to produce a kind of
spark then, perhaps, we could signal to
the Martians.

H. DEsORMEAUX,

2737 St Donat St.,

Montreal, Canada.

P.S.—Of course, it's only an idea.

A VYoice from England

Editor,

I always find your magazine full of in-
terest, which is more than 1 can say about
most of our English ones.

My present hookup is a six-tube all-wave
superhet, and I find that your stations,
W8XK, W2ZXAD, W3IXAL, W2XAF,
WIXK, W2XE, WIXAL, W3XAU in the
13, 16, 19, 25, 31 and 49 meter bands come
over fairly well on this, However, [ find
that for real DX reception, a 2-tube re-
ceiver using headphones is best. This is a
1-V-O working from batteries.

I am a regular listener to your Ham sta-
tions, 1 should like to hear from any
S.W.&.T. reader of either sex, in any part
of the world, and would be glad if you
would put my name in your swappers sec-
tion. Here’s wishing every success to your
fine paper

A. ], Wuirte,
Fore St.,
Buckfastleigh,
Devon, England.

{ Send that PHOTO!
It May Win

, One Year's Subscription to
SHORT WAVE & TELEVISION
FREE

’ for Best “Listening Post” Photo
Closing date for each contest—75 days
receding date of itsus; Aug. 15 for Nov.
issue, etc, The editors will act as judges
and their opinions will be final. In the
event of a tie a subscription will be given

‘ to each contestant so tying.
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When to Listen In

ULTRA SHORY WGY has an ultra-short
wave broadcaster, W2XOY, working on 41
me. Address reports to G. E., Schenectady,
N. Y. The transmitter is located in Albany.
At the moment programs are aired on
Monday, Wednesday and Friday from 7
to 8 p.m. and on Saturday from 2 to 4 p.m.
They've had reports from the Pacific coast
already.

INDIA SPEAKS The new Indian s.w. sta-
tions are getting thick as flies. The latest
additions are VUD3, Delhi, on 1516 mc.
from 1.30 to 3.30 a.m. and 8.30 to 10.30 p.m.
VUD3 also shares the 9.59 mc. channel
with VUD2, also of Delhi. VUD2 has 10
kw.,, VUD3 § kw.

11 METER SIGS A newcomer to this band
is W2X]JI in New York on 26.3 mc. This
station is a 100 watter relaving WOR,
Newark, from 8 am. to 1 am.

RANCHO GRANDE Enrique Ziegler, Cal-
lao, Peru, reports a station RaNcCHO
GRANDE on 12.2 mc. The location is Tru-
jillo, Peru. We don't know anything about
its schedule.

PANAMA Panama City is heard via a
new station, HP5G on 11.78 me. It's heard
with fair volume in New York as late as
12 m. Address reports to Box 1121,

A CATCH Radio Noumea at Noumea,
New Caledonia, on 6.1 me. is a signal worth
chasing due to its distance and low power.
Broadcasts are in French only, Tuesday

Short Wave League

HONORARY MEMBERS

Dr. Lee de Forest
D. E. Replogle
John L. Reinartz

Manfred von Ardenne
E. T. Somerset
Hollis Baird

Hugo Gernsback, Executive Secretary

through Saturdays 2 to 3.30 a.m. Address
reports to Charles Gaveau, 44 Rue de
I'Alma.

IN THE NEWS W4XB at Miami, Florida,
is back on the air after a long silence on
6.04 mc, Generally it is heard from 9-11
p.m. relaying WIOD.

WB8XAL has been given authority to use
15.27 and 11.83 mc. in addition to its present
6.06 mc. channel. These two new channels
arc also used by W2XE, New York.

The Pillar of Fire, religious sect, has
asked F.C.C. authority to build a 5 kw.
transmitter for broadcasting on 6.08, 11.83
and 17.78 mc. Transmitter location would
be Zarephath, N. J.

9MI SCHEDULE The seagoing hroadcaster
aboard the M.V. Kamimbla sailing out of
Melbourne, Australia, will operate on the
following schedule in August. 7 to 7.30 a.m.
on August 3, 7, 10, 14, 25, 28, and 30. In
addition it will broadcast from 2.15 to 2.45
a.m. on August 3. This information is from
a sheet sent to R. Murphy, Auckland, New
Zealand, by the ship’'s owners, MclHwraith,
McEacharn, 1.td., of Mclbourne.

BRITANNIA RULES THE WAVES is 1o
idle statement these summer afternoons

and cvenings as a little dial twiddling will
soon prove. Daventry can be heard with
tremendous signals any day from 4.15 to
6 p.m. and again from 6.17 to 8.30 p.m. on
GSG, 17.79 mc. and GSP, 15.31 mc. From

All schedules in Eastern Standatd Time

12.45 to 4 p.m. GSG is also heard by North
American listeners but the signal doesn't
really build up to peak strength before four
o'clock. GSC and GSD, 11.75 and 9.58 mc.,
are also well heard from 9.17 to 11.20 p.m.

JAPAN The Japanese seem to be having
trouble putting a decent signal into the East
Coast during the evening hours, At present
JZK, 15.16 mc., is rarely heard in its broad-
cast from 6 to 6.30 p.m, JZL on 17.785 mc.
is testing for the U.S. from 8 to 8.30 and
10.30 to 11.30 p.m. We heard the 8 p.m.
broadcast once, about R1. JZL is sand-
wiched 5 kec. away from W3XAL and GSG
so it hasn't much of a chance. On the other
hand JZJ, 11.8 mc., is heard R8 any morn-
ing from 7 to 7.30 am.

JAVA? Several mornings around 7 am.
we've heard an R5 signal on about 18.83
mc. broadcasting music with Dutch an-
nouncements. The {requency corresponds
with that of PLE at Bandoeng which used
to broadcast irregularly in the morning be-
fore working telephony with Amsterdam.
We haven’t been able to decipher the an-
nouncements which apparently give the call
and frequency.

EAQ RETURNS Madrid’s old standby
EAQ on 9.86 mc. is back on the air almost
every night (if it hasn't been bombed by
the time this appears in print) broadcasting
news in English at 7.30. and again at 8.40
p.m. EAR on 9.49 mc. still is heard, too, but
not with English announccments.
(Continued on page 251)

Can yoa Bnswer These Radio Luestions?
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I. What type of directional antennas are used at the West-
inghouse short wave broadcast stations? See page 197.

2. Who operates the famous "flying radio taboratories” and
where is their test base located? See page 198.

3. How is the effect of a sunspot communicated to the earth?
See page 199.

4, How old is short wave broadcasting and in what city was
the first station located? See page 200,

5. How does a plane's pilot know when he is approaching
the field when attempting a "blind landing" by short wave
beam? See page 204.

6. Where is the new French S.W. broadcast station located
and how many frequencies can it use? See page 207.

7. How does the Hegan facsimile apparatus reproduce the
picture? See page 211,

A, How do modern television systems compare with the human
ey as to the manner of reproducing the image? See page 217.

9. What new short wave station in this country will help to
counteract the "foreign” S.W. propaganda enveloping South
America? See page 223.

10, Do you know how to connect an "R" meter to a receiver?
See page 224,

11. Of what use is an alarm clock in a radio control for model
planes? See page 228.

12. What other uses can you name for the audio frequency
amplifier described on page 230, and how can 2 inputs be
faded in and out? See page 230.

SHORT WAVE & TELEVISION
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The Hogan

Facsimile

System

One of the principal American systems of transmitting photos,
drawings and other material by facsimile line-by-line process,

is that developed by the well-known American radio pioneer,
John V. L. Hogan.

® JOHN V. |.. HOGAN'S first experi-

mental station, \W2XR, i New York,
was originally licensed hy the Federal Radio
Commission on March 26, 1929. This was
printarily a television development station,
but from those carliest days Hogan and his
associates carried on investigations in the
ficld of transmitting and recording “still”
pictures, or facsimile. The television station
operated on 2050 kilocyeles, and had asso-
ciated with it a “sound track™ using the
1550 kilocycles. This sound track station,
with Hogau's developments in high fidelity
broadcasting of speech and music, has since
then graduated from the laboratory stage
and on December 5, 1936. was licensed as
WQXR to the Interstate Broadcasting

tory form and assume the stature of a
public service.

\Mr. Hogan feels that facsimile is a more
useful and important service than television.
for the following reasons: (1) Facsimile
apparatus mch less expensive than televi-
sion apparatus; (2) Programs much less
costly; (3) Text and pictures can now be
acceptably reproduced by facsimile, whereas
the best television technique is still unac-
ceptable to many; (4) Facsimile pro-
grams may be watched as they are pre-
sented, or the user's attention may be
diverted clscwhere and pick up the pro-
grams later with no loss of content; (5)
i'rovision of advertising coupons where de-
sired, and (0) Transmission by wire, or on

Front view of the Hogan Facsumnle Receiver

>

Diagram at right shows details of the Hogan

facsimile apparatus and how a cam drives the

oscillating arm, which builds up the picture
line by line.

Company, Inc., vhich Mr. Hogan controls.
WQOXR has made suhstantial progress in
its so far short commercial life, and is al-
ready well known to New York's music
lovers. The experimental stations which
Mr. Hogan and his associates now operate
are W2XAR, for general expertmental n-
vestigations ;. W2XDR, for television de-
velopmemts, and \W2XR, for facsimile on
2012, 2398 and 41.000 kilocycles. Mr. Hogan
says that he believes the fucsimile station
will be the next to come out of the labora-
1938
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This picture was reproduced via radio, 100
lines per inch, at a speed of six square inches
per minute.

long, medium, short or ultra-short waves,
with very moderate channel-width require:
ments, whereas televiston is inordinately
greedy in its demands for channel space and
consequently is considered to be limited to
special cables and the ultra-short waves.

Photographic System Discarded

In the studies leading to the design of a
suitable recorder for fiome use, Mr. Hogan
discarded photographic methods because of
the processing and skill required; he set
up as his first requirement that the record-
ing should be visihle and instantaneous, so
that the user could see what was going on
at all times, and could in fact check the
tuning and other adjustments of his receiv-
er, simply by observing the action of his
recorder. This important characteristic re-
quires that cach recorded mark should be
seen on the recording paper practically at
the instant it is made; if the picture is re-
corded inside a box and., after a delay of
some seconds or minutes, is fed out through
a slot, the user is not only deprived of the
fascination of seeing the picture build up
line by line hut, more importantly, has great
difficulty in tuning or setting the volume
of his receiver,

A second requirement set up by Hogan
in his earliest work was that the recording
should be continuous, i.c., that the recording

(Continued on page 242)

Bottom view of the receiver, showing the
oscillating arm and stylus carrier.
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® THE good ol summer time is here again !

We all welcome with enthusiasm the
warm weather, and the good times ahead
out-of-doors in this most enjoyable season
of the year.

This is also the time of the year when
many of our DXing brethren say, “Well,
I guess I'll put the ol’ rig in motli-balls for
the summer. 1 need a vacation from DX,
and I won't miss much anyway.”

To that last, we'll say “Oh, yeah?” True,
there may not be as much good DX to
lear as cduring the cooler months, but there
is plenty of I'B DX around the dials daily,
it one but gives his curiosity a fling, to
find out for himself!

We can make no case concerning the
necessity for a DX vacation, as we all need

ZT8AM—Scuth Africa. A fine QSL with call

Left — This
lent Foto from our
DX friend, Bert, of

shows him

lined in pink. [ i

o
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excel-
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periods of respite from the dials, in order
that after a week to a montlt of surcease
from dial-twisting, we may return with
renewed interest to our beloved hobby, re-
freshed by such a vacation.

Especially is this the case with “Ye DX
Ed.,” who has travelled many millions of
miles by air, and finds it absolutely neces-
sary to at times just forget about DX en-
tirely, and to “kind-of” change the subject
of our interest occasionally.

But, if one is to take a DX vacation for
the entire summer, he is sure to miss some
good DX, that would no! be heard as well
during the peak DX months!

Yes, there are a number of stations, and
real DX, too, that actually can be better
licard during the warm weather!

&
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We refer in particular to Asiatic SW BC,
and commercial phone stations, which are
actually pounding in here, on the East
Coast, with better signal strength than
during the winter and spring months!

This is no unusual occurrence, as it has
been the same for the past few years.

So take a tip, fellow globe-travellers,
and do give the dials an occasional twirl
during the summer mnd you may reap some
surprising DX as your reward! Some of
the following tips may show you what to
look for in improving your summer SW
listening results.

Regarding the WB8JK Flat-top Beam,
with whieli we have had some very fine
DX results, we have been assured by the
Editor that the data we supplied will be
published in this issue, giving full details
as to its construction. (Sce page 250.)

Some unusually fine DX has been heard
from Asia on 20 meters using this beam,
directed north over the North Pole, at
Asia, the nearest route to Asia for us, this
far up north in New York.

We wish to acknowtledge the kindness
of Mr. John Kraus, who operates WB8JK,
for his courtesy in supplying us with every
detail of construction, so that we might
obtain the best results, which we surely
did! Complete details of this excellent
antenna also appeared in Radio, Jan., 1938,
and in QST, same date, by Mr. Kraus.

Well, here goes:

BECHUANALAND

ZNB, 590 mec. at Mafeking, has been
QSL'd here with the very attractive card
shown in this issue, and we were certainly
glad to get this onc!

Due to its schedule of operation, we
hardly feel that ZNB will ever be well
enough heard here to merit a QSL of its

SHORT WAVE & TELEVISION
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broadcast programs. After a month or more
of perseverance during the early morning
hours we were rcwarded one day with a
“log” on one of ZNRB's commercial trans-
missions and that FB card was our reward!

According to a completely detailed de-
scription of all broadcasters in Bechuana-
land, kindly sent us by the Station Engi-
neer, the schedule of ZNB is as follows:
6-7 am. and 1-2.30 p.m., ¢s.t. with pro-
grams of recorded music, power 200 watts.

However, ZNB does commtunicate with
other lower-powered transmitters in the
Protectorate, and may be heard best, if at
all, during the carly morning hours, when
it has any traffic to carry.

Following stations occasionally communi-
cate with ZNB:

ZNC, at Maun; ZNF, at Ghanzi; ZND,
at Isabon, all with 40 watts, and ZNG, at
Gaberones, 714 watts, this last battery-
operated. ZNC, ZNF and ZN1) all operated
with ZXB on 5.90 mec., while ZNG is on 7.60
mec., all frequencies are mentioned as "ap-
proximate” in the letter.

Other stations may
be added to thesec.

The QRA (address)
is: Radio ZNB, Direc-
tor of Public Works,
P.O. Box 106, Mafe-
king, Bechuanaland
Protectorate.

FINLAND

A new station has just
been heard, located at
Lahti, using 1 kw., on
9.50 mc. approx., from
2-5 pm. daily, and af-
fords DXers the oppor-
tunity to cross off their
“wanted” list this new
country, on the air at
last. Announcements are
in several languages, in-
cluding English, on the
hour. Other frequencies
which may also he used
are 11.78 and 15.19 mc.
Reports should be sent
to: Finnish Broadcasting Co., Helsinki,

[918 = !‘!I'Si

Finland.
ZHO,

STRAITS SETTLEMENTS
which is believed to be the as-
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signed call of the Singapore station on 9.53
mc., is being reported here in the East
by several DXers during the early morn-
ing hours, although no definite schedule

LYtHB—Lithuania. A beautiful card comes from this small European nation.
Call in Autumn red, and scenery in blended pink and pale olive green.

is known. It is suggested that one try
between 5:30-6:30 a.m., ES.T., for the
East Coast, the peak reception period for
Asiatics here.

XZ2EZ—Burma.
Our Burmese
radio friend,
"BO," sends us
this strikingly
unusual QSL,
Call in varied
colors, X-E in
green, figure 2
blue, Z's in
Many
l'Bol'!

IPE TR

O~ 1 il‘l

Al Red.
thanks,

elbe-birb 33T
Q No i

w P

m.-!»‘_-:"ao - RE ke
=" 8, INVA uom,

for Auqust, 1938
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However, out on the \West Coast. Jim
Lanyon, VES5, airmails to us his reception
results of this station. Sez Jim: No call
letters announced. Announcements as fol-
lows—"This is the Sin-
gapore station broad-
casting on 31.48 mcters,
9 point 5-3 megacycles
per second.” Jim reports
reception at 9:15-9:40
a.m., at which time pro-
gram ends, amd an-
nouncements are made
of following day’s fare.
ZBW interferes with
ZHP’s signal on the
L.F. side. Music always
of western type, and an-
nouncer's accent “veddy
veddy” British, hi!
Watch for this one.

JAPAN

Thecommercial trans-
mitters are quite in evi-
dence these mornings,
and the “'J” signals do
pound in! Those heard
are JVF, 15.62 mc,, 7:15
am.; JVH, 1460 mc,
7 am.; JVO, 10,37 mc.,
5:50 a.m.; JZE, 13.02 inc., and reported by
G. C. Gallagher, W6, JVE, 15.66 mc, 10
pm.; JVD, 15.86 me., 9-10 p.m.

Other transmitters heard are JIB, 10.533
mc., Taiwan, Formosa, at 6 a.m., and then
the broadcasters.

JDY on 9.925 mc., 1s still very well heard,
while JFQ, 9.625 mc., is rather difficult to
receive well.

Regarding J1FO, letter veris received by
several DXecrs are very conrteous and
definite in verifying. JFQ's QRA, from
these letters, is: Radio JFO-JFAK, Mr.
Jiro Hayashi, manager of the Taihoku
Broadcasting  Station, Tailioku, Taiwan
{Formosa).

JZL on 17.785 mc. is now being heard
on the East Coast from 8-8:30 p.m,, al-
though not with a very good signal as yet.
Later in the summer, JZL should be heard
better at this time of transmission.

INDO-CHINA
Radio Boy-Landry has added a new
transmitter to their other two, this onec
using 9.76 mc., all transmitting simultane-
ously daily until 9:15 a.m. The 49 meter
station, which is shifting quite often, has
(Continued on page 249)
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World Short Wave Stations

evised Mvn fély

Reports on station changes are appreciated.

Broadcasters' Calls in bold type

Phones' in light type

Mc., Call Me. Call

3100 WIXKA BOSTON, MASS., 9.494 m. Addr. || 20.700 tSY BUENOS AIRES, ARG., 14,49 m,, /6 /;{ef. ﬂtoadcast ﬂa’fld
Weshnghouse Co. Daily g am.-12 Addr. Transradio Internatl. Tests Call
fu"iszs"" 7 am.-12 m. Relays irreqularly. Me. )

20.380 GAA RUGBY, ENG., 14.72 Calls Arg., || 17.810 — ROME, ITALY. 16.84 m_, Addr, (See

3600 WIXKS  SPRINGFIELD, MASS., 9454 m. Brotil' moemings. 2RO 1181 ‘mc.) Reioys 260 to

r. Weshnqhouse Co. Daily pm. irreqgularly.
5 am.-12 m. Sun. 7 am.2 m, /20040 OPL LEOPOLDVILLE, BELGIAN CON- || ;600 towa GUATEMALA CITY, GUAT., 1684
Relays W8Z. S : r orn. m., Addr. Ministre De Fomento.

31.600 WIXEY BALTIMORE, MD,, 9.494 m., Relays || 20020 DHO LAY RGERhMANY' 149 lrregular.

WEBR 4 pm-12" m. Works 5. Am. morminge. 0T 112.79% ©56  DAVENTRY, ENG., 16.86 m., Addr.

31400 W2XDV  NEW YORK CITY, 9.494 m., Addr. 8.8.C., London. 12 m.-2:i5 am.
Col. Broad. Sysfem, 485 Madison || 19-90¢ L5G BUENOS AIRES, ARG., 1508 m., 5.45 am.-12 n., 12.20-6, 6.17-8.30,
Ave. Daily 5-10 pm.; Sat, and mic;r Ia(l ee 20700 mc.) Tests 9.17-11.20 pm.

Sun. 12.30:5, 6-9 pm. uiarly. 17,785 JZL TOKYO, JAPAN, 1687 m, lrrequ-

31,600 WIXHW MINNEAPOLIS, MINN., 9.494 m, || !9820 WKN '-AW“NCEV'UE N. J., 15.14 m. lar, 66,30, 9.9.10, 10.30.11.30 pm.
Relays WCCO 9 am.-i2 m. / dgr d: 'T . Co. Calls Eng: 12.30-1.30 am.

31400 WIXKA PHILADELPHIA, PA.. 9494 m. O apnime. 17.780 W3IXAL BOUND BROOK, N. J., 16.87 m.,
Addr. NBC. Relays KYW 9 o || 19680 CEC SANTIAGO, CHILE, 1524 m., ‘Addr. Natl. Broad. Co. B am..
10 pm. c?.cldr.ccllla. clzn"ernacaon':l dedRa' B pm.

3600 WEXAU OKLAHOMA CITY, 9.494 m.. Sun fime, 018 Lol ond Arg. cav 17770 pHI2 HUIZEN, HOLLAND. 1638 m.
12n-1 pm, &7 pm. Irregutar Addr. (See 1 II730mc)Da|Iy
2wl pm., Qu 19.650 LSNS lusgg?s (.;lnsszl 32%6" 15. 27Cn;| except Wednesday, 7.25-9.30 am.,

31600 WAXCA MEMPHIS, TENN., 9.494 m. Addr. B (yee o2 me.) Colis N BT oM »
’,‘;‘eﬁ:‘y‘;"'@m%mm”c'“' Appeal- || 19620 VOG4  NAIROBI, KENYA, 15.28 m. Addr. |[ ' (Ser 15948 me.) B3040 amo "

31800 WBXA| ROCHESTER, N. Y., .494 m., Addr. Coble gy weless. L. Cells 147 750 pyE BERLIN,  GERMANY,  16.07 m.,
W P03 0 > P || 19400 LSE BUENOS AIRES, ARG., 1531 . 10 am.: atso Sun 1110 s 1225

360 WEXWJ DETROIT. MICH,, 9.494 m. Addr, rilaire 0700 me.) Tests 17760 WIXE  NEW YORK. N. Y. 168 s
vening News Ass Rela sWW 5 « N. Y., 16,89 m., Addr.
61230 Jam.. Sun. B am-12 . 19.460 GAD  RUGEY, ::r':s 15.4 m. Calls VOG4 Col. Broad. Svsfgm, 485 Madison

3600 WIXPD ST, LOUIS, MO,, 9.494 m.. Addr. c ve- Daily exc. Sun. §.30-9 am.
Pulitzer Pub. Co. Relays ksD. || %358 FTM ST, ASSISE, FRANCE, 15,5 m. Calls || 17.755 zews HONGKONG, CHINA, 169 m.,

Adde. P.O, Box 200. 4-10 am,

T WK RS T Ol cami || 1945 PMA  BANDOENG, JAVA, 1551 m. Irregular.

Co, Testing after August Ist. Works Holland 5.30-11 om. End of Broadcast Band
26,400 WIXAZ MILWAUKEE. WIS, 1136 m. || 19-260 PPU RIO DE JANEIRO, BRAZ. 1558
' A, L e m., Addr. Cia. Radiotel. Brasil- [| 17.741 HSP BANGKOK, SIAM, 1691 m. Works
WIMI from 5 pm. eira. Works France mornings. ‘%eem;?n‘f""bam 8-9 pm. Works
19.220 WKF LAWRENCEVILLE, N. J., 156 m pm.-b am.

e I A L e D SR Addr. A.TET. Co. Cails London || 17.650 XGM  SHANGHAIL CHINA, I7 m. Works
Broadway. Re!avs.WOR B.am.-l and Paris daytime. London 79 am.

IS 19.200 ORG RUYSSELEDE, BELGIUM, 15.62 m. || 17.520 DFB NAUEN, GERMANY, 172 m,

26.100 WIXJL SUPERIOR, WIS, 1149 m. Relays Calls OPL mornings. Works S. America, near 9.15 am,
WEBC daily. 19.160 GAP RUGBY, ENG., 15.66 m. Calis Aus. Works Siam 6.7 am., 8-9 pm.

2.100 GSK DAVENTRY ENG., 11.49 m., Addr. tralia 1-8 am. 17.480 VWY2  KIRKEE, INDIA, |7.|s m. Works

B.8.C., London. Operates irreg- || 19.020 HS8PJ  BANGKOK, SIAM, 15.77 m. Mon- London 7.30-8.30 &
viarly. days 8-10 am. 17310 W2XGB chdxdswue LI, NI Y. 17.33 m.,
18.970 GA RUGBY, ENG., 15.81 m. Calls §. Addr. Press Wireless, Box 296.

S P LC')\de»:'NgELSSS.M?GAII‘;.’.MLll.53“:\".: © Alrica mornings. Ie:j?s S‘i 30-11.30 am. except Sat.
Blvd. at Oak St. Relays KGFJ || 18.890 ZSS KLIPHEUVEL, §. AFRICA, 15.88 m. " sun.

24 hours daily. ::1 r. LO;erCseTls é:oﬁwrmc;i s. || 17.280 FZEB DJA:?UH » "F‘R Phgo:d»;ULsA':?

21550 GST DAVENTRY, ENG., 13.92 m.. Addr. rica, Ltd. Calls GA am. Thurs. in " the
(See 26.100 me.)  Ireegular af || 10.830 PLE BAHN%OEdN(:;,liJAVA‘ 15.93 m. Calls fno‘:?; o
present. ollan . am.

, 17.120 WAQ  OCEAN GATE, N. J., 1752 m.,

21540 WBXK  PITTSBURGH, PA., 13.93 m. Addr. || 18-680 OCI L'g“- ”E"U-| 16.06 m. Tests with Addr. AT.A1.Co. Works ships
Grant Bldg. Relays KDKA 6.45.9 ogota, Col. icreqularly.
am. Exc. Sun. 10.620 GAU RL:’GB'Y ENg..lllbzklsﬂa 3%67||$N Y. 17.080 GBC RUGBY, ENG., 1756 m. Works

21,530 &5J) DAVENTRY, ENG., 12923 m., Addr. Al ASEA A Gl ships irreqularly.

(See 26.100 mc.) 5.45 am.-12 n. || 18.480 HBH Gl;'f’gVAkS:Y"}f'}L‘sNDS- 1626 m: || resas mk MOGADISCIO, ITAL. SOMALI-

21520 W2XE  NEW YORK CITY, 13.94 m. Addr. N30 anedio Nations. Sun.. 19,43 LAND, 18.32m. Calls IAC around
Col. Broad. Syst., 485 Madison N GO T (TR T 9.30 am.

Ave. Sun. 7 am.-13 n. 18. Z  INDO-CHINA, 16.35 m. I} 14270 wiLK LAWRENCEVILLE N J., 18.44 m,

21500 WIXAD SCHENECTADY, N. Y., 13.95 o maly moring, Addr.” ATAT." Co.” Works

1.500 HENECTADY, N Y 139 m- | 18350 WLA  LAWRENCEVILLE, N. J. 1636 m. Amer. d,v.,m,

) Addr. ATAT. Co. Colls England [ 14270 wOG  OCEAN GATE, N. J, 18.44 m

21,470 GSH DAVENTRY, ENG., 13.97 m. (See daytime. - Addr. ATAT. Co. Works Eng:
26.100 mc.}, 5.45 am.-12 n. 18.310 GAS RUGBY, ENG., 16.38 m. Calls N.Y. land late afternoon.

24,450 DJS BERUN GERMANY, 1399 m., dﬂV’ime 16.240 KTO MANILA, P. L., 18.47 m. Addr.

" Broadcasting House. 12.05° || 18.299 YVR MARACAY, VENEZ, 1639 m. RCA Comm. Works Japan and
I| am. Works Germanv meornings. U. S. 5-9 pm. and early am, irreg.

21420 WKK LAWRENCEVILLE, N. J., 1401 m., || 18.250 FTO ST. ASSISE, FRANCE, 16.41 m. || 16.233 FZR3 SAIGON, INDO-CHINA, 18.48 m.
Addr. Amer. Tel. B Tel. Co. Works 5. America daytime. Calls FTX 69 am.

Calls S. Amer. 7 am.-7 pm. 18.200 GAW  RUGBY, ENG., 1648 m. Works KAHUKU, HAWAIL, 1871 m.,

20.080 #SA RIO DE JANEIRO, BRAZ., 1423 m., N.Y.C. daytime. Addr. RCA Comm. Works Dixon
Calls WKK daytime. 18.135 PMC BANDOENG, JAVA, 1654 m. 3-10 pm.

21,050 WKA LAWRENCEVILLE, N, J., 1425 m. Works Holland mornings. 15,880 FTK ST. ASSISE, FRANCE, 189 m.
Addr. (See 21420 mc.) Calls | 18,115 LSY3 BUENOS AIRES, ARG., 1656 m.. Works Saigon 6.9 am.

England morning and afternoon. Addr. (See 207 ‘me.) Tasts || 15.868 CEC SANTIAGO, CHILE, 1B.91 m. Calls

21.020 LSNe BUENOS AIRES, ARG., 14.27 m. irreqularly. Broadcasts 56 pm. Peru daytime irreqular.

Addr. Cia. Internacional de Ra- Friday. 15.810 LSL BUENOS AIRES, ARG., 18.98 m.,
die. Works N.Y.C. 7 am.-7 pm. 18.040 GAB RUGBY, ENG., 1683 m. Works Addr. (See 2I020 mc) Works

20.860 EHY- MADRID, SPAIN, 14.38 m.. Addr. Canada morning and afternoon. London mornings and Paris after.

€DM Cia Tel. Nacional de Espana. || 17.810 PCV KOOTWIJK, HOLLAND, (6.84 m. foconss
Works S. Amer. mornings. Works Java 6-8 am. (Continued on page 216)
All Schedules Eastarn Standard Time
214 SHORT WAVE & TELEVISION
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Second Silver Trophy

This month's trophy winner —
Albert C. Uthe, W2JZO,
New York City.

® THE radio shack of Albert C. Uthe,

owner and operator of W2JZQO, is lo-
cated in the heart of New York City. and
as usual is entirely surrounded by large
apartment buildings.

Although he has been associated with a
communications organization for fiftecn
vears, he has only been a ham for about
two years. In that time he has, however.
set up one of thc finest ham stations we
have had the pleasure of looking at. A
place for cverything and everything in its
place.

Although the station is rarely on the air
more than three or four hours each week,
yet, during the first vear his log indicated
over 750 contacts on five meters alone.
During the year just ending, be has made

Goes to

ﬁ/éett é Utﬁe

W2JZO, New York, N. Y.

For best HAM STATION

Photo of the Month

over 875 contacts on both ten and twenty
meter phone.

The big transmitter is a Collins 30 FXC
with 275 watts input. The RF lineup con-
sists of a C-100D crystal oscillator, 616
first buffer doubler, 6L.6 secoud -buffer
doubler, RK 20 intermediate amplifier and
an Amperex 211H in the final. The audio
lineup has a 6CSG first voltage amplifier, a
6C5G second voltage amplifier, two 6F5G
audio drivers and a pair of ZB 120 as class
B modulators. A Du Mont ‘scope is con-
stantly used to check all transmissions in
order not to over-modulate.

The five meter transmitter is a Peak
with about 27 watts input. The lineup in
this job is: 76 speech, 6A6 driver, 6AG
modulator with a 6A6 modulated oscillator.

The prize-winning "Ham Station' photo—that of W2JZO. A high-grade "shack" and a
"live" operator.

1938

for August,

www americanradiohistorvy com

This beautiful silver trophy stands 1134” high
and is awarded monthly by SHORT WAVE
& TELEVISION magezine for the best photo
of a Ham station. The silver statue stands on
s handsome bakelite base on which is a silver
plate. The name of the winner will be en-
graved on this plate before the trophy is sent
to him.

A Triplett Modulation Monitor is inductive-
ly coupled to the five meter antenna to
check for over-modulation.
A National 1-10 receiver is used for five
meter work. An HRO with coils for all
(Continued on page 245)
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Me¢. Call Mc. Call Mc. Call
15,660 JVE NAZAKI, JAPAN, 19.16 m. Works [{ 15.160 VUD3  DELHI, INDIA, 19.79 m., Addr. All || 14.480 1BS ROME, ITALY, 207 m. Works
Java and Siam early am. India Radlu. 1.30-3.30 am., 8.30- Eritrea and Addis Ababa 6.30-
15.620 JVF NAZAKI, JAPAN, 19.2 m. Works 10.30 p 7.30 am.
Cal. near 5 am. and 8 pm, 15.155 SM5SX STOCKHOLM SWEDEN, 19.79 m., (| 14.470 WMF  LAWRENCEVILLE, N. J., 20.73 m.,
15.550 COSXX TUINICU, ORIENTE, CUBA, 19.29 Daily Il am.5 pm.. Sun. 9 am. Addr. AT.&T. Co. Works London
m., Addr. Frank Jones Central 5 pm. and Paris daytime,
Tuinicu, Tuinicu, Santa Clara. || 15.150 vDC amoosns JAVA 19.8 m., Addr. || 13.460 DZH ZEESEN, GERMANY, 2075 m.,
Broadcasts irreqularly evenings. N 2 . O. S 7738() pm2 10.30 Addr. (See 15.360 mc.) Irregular.
i 19.44 - am at. pm.-2 am., -
80 UG ADDIE AmAgy EIOHS, Sy 51030 o 40 = o MALeA, Srul, e
16.415 KWO DlXON CAL., 19.46 m., Addr. 15.140 GSF DAVENTRY. ENG., 19.82 m., Addr. Sometimes 2.4 pm.
& 1. Co. Works Hawaii z7pm' (See 26.100 mc.} 12 m.-2.15, 545 || |4 000 GBW  RUGBY, ENG
am.12 n., 4.15:6, 6.20-8.30 pm. g . - 20.78 m. Works
R L S WD“PEST HUNGARY, 1952 m.. || 5130 Tpgs  PARIS, FRANCE. 19.83 m.. Addr S A sltemoons.
g, Rpiator, S B o Hnd 8 i AL e e oouomEGHT HowaNo 2t
15380 DIG  ZEESEN, GERMANY, 1953 m. |l o135 wixAL agsaruc;s;du.«:salivpa?m Addr. 12.30 pm.
l’;fe“’;'u,':‘,;,f’“p"““"”'a"“"’ Tests World-Wide B'east'g  Founda. || 14004 EA9AH  TETUAN, SPANISH MOROCCO,
Kw tion. University Club. 10-11 am., 214 m. Daily except Sun. 2.I5-
15.355 ] olchJI:T céqmph 1953 m. Addr. Mon.-Ert. 5.7 and 9 pm.
and- Ja'pa: ones Pacific Isles 15120 HVJ VATICAN CITY, 19.83 m. 0. 30 13.990 GBA RUGBY, ENG., 21.44 m. Works
0.45 am.. except Sun., §a1 0 Buenos Aires late afterncon.
/{ 10.45 am. 13.820 SUZ ABCOU ZABAL, EGYPT, 21.7| m.
19 et. ﬂtoadca.ﬂ‘ ﬂdnc{ 15110 DJL 'ERbLN (SGERMA;;Y ;)9 85 M W 'g'g‘sfgf yea',' ff";z pm.
Addr ee 15.280 mc.} 12 m.- . (055
15380 DJR 'ERELN’ GERMANY, 1956 m.. B9 am.. 1040 am. to 4.30 pm. || 12.690 KKZ BOLINAS, CALIF., 21.91 m.. Addr.
:50 l;o Eg d;:nsfg House, 8-9 am.. Som0 RKI Sun. also 68 am. RCA Camm Irregularly.
-50-10. . 15, MOSCOW, USSR, 1987 m.
15.330 W2XAD SCHENECTADY, N, Y. (9.56 m., Works Tashkent near 7 am. Broad- || 2838 SPW w,,‘é“:n‘i” s:?L:hs‘an 2629m mDm'v
Addr. General Electric Co. Re. casts Sun. 12.15-2.30 pm. Daily .
lays WGY 11.30 am.-6 pm. 7-9.15 pm. 13.630 ZGB KUWAL»: }UMP\K[J\& F.M.S5. 2% m.
15.320 OLRSB rwgi‘s,mg’zeg?eo?r%\xrn?i End of Broadcast Band Works Java, VVN and Siam,
Sun., Wed., Sat. 55.00 pm.- 13.585 GBB RUGBY, ENG., 2208 m. Works
Mon., Tues., Thurs., Fri. 6.55-9.55 15.055 WNC HIAAdeEAH FL0R|DA¢ 19.92 m. Canada afternoons. Works Slr.lZ
r. ATAT. Co. Calls Central
pm.; Sun. 5.55-8.55 pm. Americs dayhme at Il am.
15.310 GSP DAgﬁENTRYmENG 19.6 m., Addr. || 14.980 KAY MANILA P. 1., 2003 m., Addr. |l 13415 GCJ RUGBY, ENG., 2236 m. Works
l(: f#alm ‘r)nr:) 12.17-1.15, 4.15- M CA Comm. Works Pacific Is. Japan and China early morning.
ornings. 13.410 YSJ SAN SALVADOR, SALYADOR, 22.37
15.300 XEBM  MAZATLAN, SIN., MEX., 1961 rn. || 14.980 PSF RIO DE JANEIRO, BRAZIL, 20.05 m. Works WNC daytime.
Addr. Box 78, “El Pregonero del m., Works with Buenos Aires day-
Pacifico."' Irreqular!y 9-10 am., . time v 13.3%0 WMA LAA\Z";ENCETV;LLECN \.I’V EZ‘E'"
| z B o pm. - r o orks ng-
15300 — ROME. (TALY. 1941 m., Adde (See b B Lol e o LA T SR RO CLLS
g'}n lrrequI:‘rcly,. Relays 2RO o 9 |4.940 PSE o DEB JA(:*EIRO.WBR;ZIsL. 520'02 13.380 1DV Af"MAv?I:;kfn'lllrneeAaﬁmce:A. 22.42
15.29% LRU BUENOS AIRES, ARG.. 1942 . My Brosdeasts Wed. 345451 13360 VN FT. ST. GEORGE, MADRAS, IN-
pgon E Mundo. Relays LRL (14089 11l CIUDAD TRUNLLO, O. K., 2008 DA, 2246 m. Works VY5, Burma,
w aytime.
15280 HI3X  CIUDAD TRUJILLO, D. R.. I9. ™. Fhones U
m. Relays HIX Sun. .404040'2;3. 14.940 HJA3 BARRANQUILLA, COL., 20.08 m. 13.365 WO MCVT:?&EAJVN\Z:E%EZ:’;&';A‘ 7248 m.
Weekdays 12.10-1.10 pm. Works WNC daytime. 13.288 CGA3  DRUMMONDYILLE, QUE., CAN.
15.280 DJQ BERLIN, GERMANY, (943 m., || 14920 LZA SOFIA, BULGARIA, 2010 m., 2258 m. Works London  and
Addr. Broadcasting House. 12.05- Addr. Radio Garata. Mon., Tues,, ships afternoons.
10 am., 4.50-10.45 pm. Also Sun. Thurs., Fri. 11.30 am.-2.45 pm., || 13330 (RJ ROME, ITALY, 2249 m. Works
11,10 am-i2.25 pm. \:'\I'elg- Il-gﬂ am§4.452 pm., Sat. Takéo 59 am., ircegularly.
30 am.-5 pm., Sun, 2 am.-5 pm. |
20 WIXE  NEW YORE G 145 . pdor Bt e B 2 o [ 12070 s MNCALAO QR WA H
Sat. and Sun., 12 n-5 pm., Sat. & || 14.845 OCJ2 LIMA, PERU, 20.21 m. Works South 6.30-7.30 am.
Sun. 1.30-5 pm, ' America stations daytime. 12.862 WIXDH ELGIN, ILL., 23.32 m. Press Wire-
15,260 65| DAVENTRY, ENG., (9.66 m.. Addr. || 14799 ROU OMSK, SIBERIA, U.S.5.R., 20.28 m. fess, Tests 25 pm.
ﬁezeo 26,100 me.) 12.17-4, 9.17- Works Moscow irregularly 7.9 || 12.840 WAQ ocggn G?T&ﬁ' ré J., 233 m.,
pm. am. Addr. A.T.AT. Co. Works with
15.252 RIM TASHKENT, US.S.R., 1947 m. [J1a.730 1QA ROME, (TALY, 20.37 m. Broadcasts ships irregularly.
Works RKI near 7 am. 59 pm. irceqular. 12.830 CNR RAnd»:T. MOROCgO, 2338 m.,
15.250 WIXAL BOSTON, MASS., [9.67 Add r. Director General Tele. &
iSJnlverslfv et Daulyml ) pmf 14.683 GBL lesl'(iJfTaAr\nLY, 2047 m. Works I?Ieg S'a-",'ggs Works TYA, Paris
un. 10 am.-12 n. Tues., Thurs, ) am., 2.30-4
1.305.30 pm. la.640 TYF P?':;"S,L:E::%E';rgo'z‘; . Works || 12,800 1AC PISA, ITALY, 23.55 m. Warks Ital-
5.245 ThAZ P‘;s's!.:isFRBAI\:%CEHaI:s.:riaﬂ' APd;:Ts G l . 12.780 GBC Rd‘;‘n;h"’E’Ngo""z';‘z; Works ships
Mondial e ous : 14.600 JYH NAZAKI, JAPAINIZO 555 m}oBroad ’ irreqularly. ®
casts  irre -] I m.
15.230 HS8PJ a,gl‘:lc:xasansmx.aw m. Irregu. Wonks Eur;?‘;’e ;g o P 12,325 DAF N&%?gséiymgss‘%:rgv'z:n}; m.
15.230 OLRSA  PRAGUE, CZECHOSLOVAKIA, 19.7 || 14590 WMN  LAWRENCEVILLE, N. J., 2056 m. Il 12,290 GBU RUGBY, ENG., 2441 m. Works
. Adg‘/r.d(Seg OLRA, 11.84) Gﬂﬂ"mC;Ia'.?J' an-amfr':O Eng- N. Y. C. evenings.
un., e at. 5510 pm.: g B
Mor. Tues. Thurs, Fri. 6.55.9.55 || 14535 HBJ  GENEVA, SWITZERLAND, 2064 m. e :2:,8;“:"%&4‘4,3; reguler.
pm.; Sun 555855 p Addr. Radio Nations. Broadcasts || ' e Lo el Al [l
15.220 PCJ2 HUIZEN, HOLLAND |9.7| m., Sun. [.45-2.30 pm.. Mon. {.30-1.45 costs & |p40 2'“3%'"'"95 (&L~
Addr. 'N_ V. Philips’ Radio Hil- am. 12,215 TYA PARIS, FRANCE, 245
versum. Tues. 12.30-2 am., Wed. | 14530 LSN BUENOS AIRES, ARG. 2065 m. |[ '* French  shipe in mormng o
9.30-11.30 am, Addr. (See 20.020 mc.) Works afternoon LG
15,210 wWaXK PITTSBURGH, PA., 19.72 m.. Addr. N. Y. C. afternoons. 12.200 TRUJILLO ;’ERU 24,58 *‘Ranch
(See 21540 me.j 9 am..7 pm. 14.500 LSM2  BUENOS AIRES, ARG., 2069 m. : S A G r SRR
15,200 0JB BERLIN, GERMANY, 19.74 m., Addr. JSee 21.020 me.) Works Chiclin. lrregular
Addr. (See 15.280 mc.) 12,0517 Rio and Europe daytime. 12.150 GBS RUGBY, ENG 24‘69 ™ Waorks
Mg 43045 pm. Also Sun. |} 14 405 TR CARTAGO, COSTA RICA, 2071 m. || ™ N.Y.C.evenings.
15.190 ZBW4 HONGKONG, CHINA, 19.75 m. °§‘ entral  America  and 12.130 DZE ZEESEN, GERMANY, 2473 m.,
Addr. P. O, Box 200. Irreqular U. 5. A. daytime. Addr. (See 15350 mc.) Tests
11.30 pm. to 1.15 am., 3-10 am.. || 14.485 YSL SAN SIALVAIDOR, SALVADOR, 20.71 irreqular.
15.180 AV m. lrregular 12.120 TPZ ALGERS, ALGIERS, 2475 m.
eso o e Y o 13 7:, i aor |[ veass Her PANAMA CITY. PANAMA, 2071 Calls Paris near 6 am., and 2.30-
4.15-6, 6179 pm. m. Works WNC daytime. 4 pm.
15.170 TGWA GUATEMALA CITY, GUAT., 19.77 14.485 TGF GUATEMALA CITY, GUATEMALA, || 12,060 PDV KOOTWIJK, HOLLAND, 2488 m.
m., Addr. (See 17.8 mc.) Daily 20.71 m, Works WNC daytime. Tests irregularly.
104511 am.; Sun. 1045 am.-5 {| 14.485 YNA MANQNGU:\. wN'&(c::AgAGUA. 2071 || 12.060 RNE Mg);cow. g.sgs.n.. 243% m‘sDaily
pm. m. orks aytime -7 am., 12.15-1 pm., 8-9.15, 10-
15.160 XEWW  MEXICO CITY, MEXICO, (9.79 m., || 14.485 HRLS  NACAOME, HONDURAS, 20.71 m. Il pm., also Sun. & am.-l pm.
12 n.-12 m., irreqular. Works WNC daytime. 11.991 FZ54 SAIGON, INDO-CHINA, 2502 m.
15.160 JZK TOKYO, JAPAN, 19.79 m. 12.30.1.30 || 14.485 HRF TEGUCIGALPA, HONDURAS, 20.71 Phones Paris jrreqular.
am., 430-5.30, 4-6.30 pm_ m. Works WNC daytime (Continued on page 21R8)
All Schedules Eastern Standard Time
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Television

for the Be9

This elementary article has been especially

prepared for the average student interested

in television who does not always have a

mathematical background which will enable

him to understand the more technical ar-
ticles and books on the subject.

® TELEVISION, so far as the beginner

or general student is concerned, has heen
the subject of many techmical articles and
books which have frequently been so in-
volved with mathematical formulas that
they were very dificult to understand. An
attempt has here been made 1o present some
of the interesting and important angles of
television so that the average reader can
understand them.

Eye a Good Example

The human eye and the mechanism con-
necting it with the sight-center in the brain
represents a very periect form of television
and one toward which all of our best engi-
neering research is directed. The illustra-
tion, fig. 1, shows in simplified form how
the image of an object or a scene is viewed
by the lens of the eve and focused on the
light-sensitive layer known as the retina,
located at the rear of the eyeball. Note that
the image flashed on the retina is inverted,
but when this image is interpreted by the
sight-center in the brain, it is seen right-
side up. Here we see a perfect television
system in actual operation. Nature has done
a much better job than we have, so far.

The optic nerve carries the image flashed
on the retina to the sight-center in the
brain, at which point we mentally perceive

the image. This optic nerve is composed of
about two million different fibers, or sub-
divisions, corresponding to the wires of a
telephone cable. (Incidentally the transfer
of the image along the optic nerve is now
believed to be electrical in nature.) Na-
ture’s television system in the form of the
human eve gives us a very periect repro-
duction of an image, and the young tele-
vision student may well ask why our engi-
neers do not follow the same system for our
present-day television apparatus.

As a matter of fact, the first attempt at
a laboratory demonstration of television, or
the projection of an image over a wire cir-
cuit, used this seli-same principle. The flea
in the ointment is that the subdivisions of
the light-sensitive surface in the human eye
are so great in number (approximately two
million) that it would be a very impractical
solution of our television problems if we
attemipted to use two million wires to con-
nect the various light-sensitive cells (see
fig. 4) with the image reproducing units at
t" ¢ other end of the circuit. As early as
1908, Ruhmer actually demonstrated the
transference of the image of a simple figure
in the manner shown in fig. 4. But in any
case, he was only able to use a relatively
small number of light-sensitive cells (the

(Continued on page 243)

The accompanying diagrams show some of the basic elements of television, such as the
action of the human eye: how scanning takes place; the pick-up and transmission of the image

over a television circuit, etc.
ARC OR ELEV.  (uGHT P
om:a T T%ECE (s VALVE) KERR CELL /0, LENSES
¥ LENS IMAGE 1 /
A = ) — ol
=542 [Tk BT
7 3 ¢ 4 )
LENSESY el NICOL
PRISM  LiGuT BEaM > 0,'5 SeamnG
BETwEEN P ANNG
8 A= Pd'tzmom s LARGE PLOTDs  DISC — |-
ELECTRIC CELLS
NEON T4 ———— ~ ANOTHER METHOD OF PICKING UP
CRATER [ ) -68- 1MAGE AT TRANSMITTER~
TUBE f
f ) b S—
~— 1\ ~ SIMPLE CATHOOE-
REVOLVING 3 RAY TELEVISOR ~
MOTOR = e . D
ENS DISC =
L - { = é: ’ caTHOOE-RaY
- 9 3* ; —~ OEFLECTED
SPIRAL LARGE OF . b
-88- OF LENSES IMAGE - - Cl v
SWEEP (0iLS LENSES MAGNET < r]
(OR ELECTRO-
STATIC CHARGE ON A -8
— PLATE iNSIDE TUBE )
-gc- CATHODE-RAY LARGE /" : s
IMAGE -7- CUHRENT ron scmumﬁ
for August, 1938

www americanradiohistorv com

INNer

SIGHT CENTER E 4
CF BRAIN ‘—j

2.000.000 00D
FIBRES IN 0PTIL mMAGE SeeN L
NERVE {LiKE WIRES ul
N MODERN TELEPHONE
CABLE

EYE BALL
LENS

\ LIGHT SENSITIVE
LAYER {ROOS5 AND
CONES AT REAROFEYE)
IMAGE UP-
SIDE DOWN a

LIGHY SENSITIVE
SPOTS IN RETINA
/' OF EYE

SIMPLIFIED
ROD ANO CONE
LAYERS

=~ MAGINE
AN ELECTRIC

WIRE CONNECTING
(REPRODUC TION SPoT
TION SPOTS
A- SHADOW N SIGHT CENTER OF
BRAIN. ~
{NO
LIGHT)
REAOING
o DUE TO
LIGHT
ueHr B8
SOURCE
-2-
PE. AMPLIFIER
LIGHT CELL TE&%
SOURCE /
/ Z
D~ S
-3- — W
MAGE  TRANSMITTER RECEIVER

SENSITIVE
ELL NEON LAMPS LIT IN PRO-
PORTION TO CURRENT SENT
-4- FROM P.E. CELLS.

~ EARLY SCANLESS TELEVISION —

1OJOXORONOIONORO)
CEOMOOBE®
@@ e

HOW CURRENT VARIES AS — HOW & wiY
PATH ACROSS FACE IS SCANNED ~SCANNING ©

N__A_M,v/f_ WAS DEVELOPED ~

HOW A 6 HOLE
D1SC WOULD SCAN" THE
ENTIRE FACE 1N L REVOLUTION OF THE DISC,

-5-

LamP \é PE.CELL

£

TRANSMHTER

AMBLIFIERS

TRANSMISSION
LINE (OR
RADIO)

SYNCHRONIZED 7
SCANNING DISCS

-6 A-

RECEWVER

217


www.americanradiohistory.com

Mc.  Call Mc.  Call Mc.  Call
11970 HI2X ~ CIUDAD TRUJILLO, D. R., 25.07 || 11.740 COCX HAVANA, CUBA. 2555 m, P. O. || 10550 WOK LAWRENCEVILLE N. J., 28.44 m.,
Addr. La Voz de Hispanioia. Box 32. 455 am.-!1 am. Sun. till Addr. AT, éo. Works 5, A.
Foeil%vs HIX Tue. and Fri. 8.10- 12 m. Relays CMX. nighfs
pm. 1740 HVJ VATICAN CITY, 2555 m. Testi 10535 JI TAIHOKU, TAIWAN Y .
11.955 1UC ADDIS ABABA, ETHIOPIA, 25.09 irreqular. " g : Works Japan around 225'5? am,
m. Works | A¢ around 12 m. 11.730 XETA MONTEREY, MEX, 25.57 m.. Addr. Broadcasts, relaying JFAK 9.05-10
11.950 KKQ BOLINAIS | CALIF., 25.1 m. Tests Box 203. Relays XET, 12 n.-2 pm. am., 1-2.30 am. Sun. fo 10.15 am.
irregularly evenings. 10.520 YLK SYDNEY, AUSTRALIA, 2BSI m.,
11940 FTA STE. ASSISE, FRANCE, 25.13 m, || 70 PH! Hg!dszrNN *\',°%tﬁ.':,? gfgfj e Addr. Amalgamated Wireless of
Works Morocea mornings  and : Australasia [td, Works England
Argentina late afternoon. 11,730 WIXAL aosroruwMAss.. 25.57 m.. Addr. 1-6 am.
World-Wide B'cast'g. Founda- || 10.430 YBG MEDAN, SUMATRA, 2B.76 m. Calls
;-on, U;lvsersﬂy Club. Daily exc. Java 5.30-6.30 am.
at. an un. B-10 pm.
10.410 PDK KOOTWIJK, HOLLAND, 288 m.
25 Met, flroadcast Rand |70 CIRX  WINNIPEG, CANADA, 255 m. Works Tova 730540 2.
(o pames Richardson & Sons. || o410 KES BOLINAS, CALIF., 28.8 m., Addr.
11910 CDII% VALDIVA, CHILE, 252 m. P. O. 19 pm. ' N6 N:;:AKICOTAT‘AH:“ZI:"; '"’ev‘""'
Box 642. Relays CBE9 10 am.-l || 11718 CR7BH  LAURENCO  MAROUES, PORTU. || ™ S LR LT
pm., Il am.-10 pm. GUESE E. AFRICA, 25.6 m. Daily [l 10370 Eaygy  TENERIFFE G
11900 TPA3  PARIS, FRANCE, 2521 m.. Addr. 1205.1, 4.30-6.30, 93011 am., [ % A et BRL LSS
(See 15245 mc.) I-4 am., 10.15 12.05.4 pm., Sun. 57 am., 10 am.. B o Relays Salamanca,
e 2 pm. pain, 2-4, 5-9.45 pm.
190 XEW!  MEXICO CITY, MEXICO, 2521 m., |[ 11715 TPA  PARIS. FRANCE, 2541 m, (See 10360 LSX  BUENOS AIRES, ARG. 2698 m.
3 r. Transradio International.
Addr. . Box 2874. Mon., |5.245 me.) 6815 pm., 8.30-11 :
Wed.. F" 34 pme 9 pm.I2 m. , ‘ Tests irregularly.
Tues. and Thur' 7.30 pr-12 m.. 10.330 OR RUYSSELEDE, BELGIUM, 29.04 m.
Tusgond Thue. P 1,710 sBp MOTALA‘5 SWEDEN, 25.63 m.. 1.20- Broadcasts' 1.30-3 pr.  Works
69 am., Il am..| pm., Sat. OPM 1.3 am., 3.5 pm.
11895 H?5! AGUADULCE, PANAMA, 2522 m. 1202 am., s am.-1.30 pm., Sun.
Addr. La Voz del Interior. 7.30- 3 am.13 10300 L5L2 B%,'é?sc,‘a'kff,e,::fa R
9.30 pm. 11,710 YSM SAZQIMSALVAB‘%R (ESL SAT\LB\;ADOR) dio. Works Europe ;v:ning:
11.685 TPB? PARIS, FRANCE, 2524 m. (See m r. {5ee 7.894 mc.) |l 10,290 pZC ZEESEN, GERMANY, 29.16 m.
11.870 'WBXK p.ﬁfﬁfmgﬁ) :imz; 2:”:: Add 11.700  HPSA PA'::gMu:r <|:I3T0Y2 J:A‘:n- 25.65 m. || 10.260 [3dr. tses 15380 mc.) Irequlor
! . N . " r. . . ] . . .. -
(See 21.540 me.j 7.1 pm. Addr. Radio 'Teatro, Apartads S g (L L
11.860 YDB S(a\%deBAJA ElA\g« Mzsszv m, 954. 10 am.-10 pm. Sat to 11.30 am.
r. N, at. 7.30 || 11,700 CBII70  SANTIAGO, CHILE, 25.65 m. Addr. || 10.250 LsK3 BUENOS AIRES, ARG. 2927 m.
'pomi f:mz 30 am., daily 10.30 pm. :.2.123: 706. Relays CB8Y & Eddre(‘.ieed I?J:’SI.OA me¢. )' Works
. - urop an attarnoons
11.860 GSE DAVENTRY, ENG., 25.29 m., Addr. and evenings.
(See 26,100 mc.) Irregular. End of Broadcast Band 10230 CED ANTOFAGASTAN, CHILE. 29.33
11,855 DJP BE’I\!;LN ‘SGERIEA;\BONY, )zsl.n m., e m. Tests 7-9.30 pm
r. {See 15.280 mc.) Ircegular |[ 11,690 —~—— SAIGON, INDO-CHINA, 25.66 m., || 10.220 PSH RIO DE JANEIRO
11.35 am.-4, 7-10.45 pm. Addr. Radio Boy- Landry. 17 Place m,, Addr Box 503RABZ|-:>gdc2:s%§
11,640 KZRM M.E«hluLA, P!.‘ é;. "25.35 m. Addr. ¢I5Fa°r:1°¥ I pm.l am., 69 p
rlanger allinger, Box 283, 10,160 RIO BAKOU .
¢ pm.-10 am. lrreguiar. 11.680 KIO KAgUKg HAWIA" . bBIm Addr. Moscc)wt:ossrsﬁ %9 gmm Works
11840 CSW LISBON, PORT., 2535 m. Natl omm, Irregularly.
a Broad Station. 1130 Tam.130 || 115% VRR4  STONY HILL, JAMAICA, 8.w. 1, [[ 01490 OPM  LEOPOLOVILLE, BELGIAN CON.
pm. lrregular, 2587 m. Works WNC dayfime. I-3'am. and 3§ prcr’1r srem
11.840 OLR4A PaAsus CZECHOSLOVAKIA 25.35 || 11.560 ViI23 FISKDALE, AUSTRALIA, 2595 m., || 10,080 RIR TIFLIS, U.S.S.R., 2976 m. Works
Addr. Crech Shortwave Sta., Addr. Amalgamated Wireless of Moscow 12 m.-8 am.
:%ha XIl, Fochova J6. Daily 1.55. Australasia Ltd. Tests iereqularly. || 1g045 TpE SHINKYO, MANCHUKUO, 29.8
1630 WIXAA Crie PG- 11530 SPD WARSAW, POLAND, 25 m.. Addr. m. Works JVO 3.8 am,
B "él_A O, ILL., 25.35 m., Addr. 5 Marzowiecka St. 4-8 pm., Sat. || 10.055 ZFB HAMILTON, BERMUDA, 29.84 m.
lhuca ° 7Fet:lerat:u;m of Labor. & Sun. 49 pm. Works N.Y.C. :rreQular
rreqular am pm. . XAM .
11830 W2XE N%l;l Yé)RKdCISTY 25. JbasmM fc\’ddr 500 M,i';'u?:,' |Y.;",§)Axnr‘" e e A!\lﬁs)o‘:kszEAuar:ée |E ?Ypprl 28 m.
Kol NS WinTy g Medison || 11500 PMK  BANDOENG, JAVA, 2609 m. Tests || 10.02 DZB  ZEESEN, GERMANY, 2987 .
11.826 XEBR HERMOSILLA, SON., MEX., 253 irreguiarly. ?e%i?;rRe'chmmm“mam' -
.. Addr, . Rel . :
Ti gty A 1007 XEL 143 CIne - oMUMMONBULLE QUL AN | s xaz kNI 8 1, om . pde
ommunications. W ks
11820 GSN  DAVENTRY, ENG.. 25.08 m. Addr. || |14z HBO  GENEVA, SWITZERLAND, 2631 m, Java sarly morning. o
ee 26.100 mc.) lreegular. Addr. Radio Nations. Sun. 7-7.45 || 9.980 COBC ~ HAVANA, CUBA, 30.04 m. Addc
11.810 2RO ROME ITALY, 254 m.. Addr. pm., Mon. 1.1.I5 am. P. O. Box 132. Relays CMBC
I.A.R., Via Montello 5. Daily || 11,050 zLT4 WELLINGTON, NEW ZEALAND 6:55 a.m.,-12:30 a.m.
€548 aim. 10 a5 . 2215 m. Works Australie and || 9950 GCU  RUGBY, ENGLAND, 30.5 m.
11.805 COGF MALGNZCA-}S' (B:UBA, 25.41 anH s England early morning. Works N.Y.C. nighf. iy
Addr, Gen. Betancourt 5I. Re- (| 11.040 CSW LISBON, PORTUGAL, 27.17 m.,
lays CMGF. 2-3, 4.5, 6-11 pm. Addr. Nat. Broad. Sta. 1.30.5 pm. 7940 JoY DARL'LE: ﬁ:f?%:‘,ﬂff&,ﬁ“&%ﬂ,
11.805 OZG SKAMLEBOAEK, DENMARK, 25.4I 11.000 PLP BANDOENG, JAVYA, 27.27 m. Re- Tokyo occasionally in early am,
m. Addr, Stafsradiofonien. Irreg. lfrvsnYaD.P. é’al 3?‘"2'"\“3%33":0 .30 || 9930 HKB BORGOTA COL.. 30.21 m. Works
| ) . 10 evenings.
.80 JZd Toa'r(:‘,%c;l::‘?"‘ B4 o Add 090 oc LIMA, PERU, 27.35 m, Works Bo- || 989 LSN BUENOS AIRES, ARG., 3033 m..
Overseas Division, 12,30-1.30, 7- g°'° Col., evenings. Addr, (See 10.300 rnc) Works
7.30, 8:9.30 am., 2.30-4, 4.30-5.30, | 10.950 — TANANARIVE, MADAGASCAR, N.Y.C. evenings.
6-6.30 pm, 27.36 m.. Addr. (See 9.53 mc.) 9.870 WON LAWRENCEVILLE, N, J., 30.4 m.
11.795 DJO BERLIN, GERMANY, 2543 m. 12.30-45, '3.30-4.30. 10-11 am. Addr. ATRT. Co. Works Eng-
Addr. (See 15.280 mc.) 7.15.17 || 10.940 KTR MANILA, P. I, 27.41 m. Phones land nights.
pm. ships 6-10 am. 9.865 COCM HAVANA CUBA, 3041 m., Addr.
.79 — VIENNA, AUSTRIA, 25.45 m. Irreq. || 10.840 KWV DIXON, CALIF., 27.68 m., Addr. Transradio Columbia, P. O. Box
1179 WIXAL BOSTON, MASS., 2545 m.. Addr A.TAT. Co. Works with Hawaii 3. 7 am..12 m. Relays CMCM.
s, SR . : evenings. 9.860 EA MADRID, SPAIN, 30.43 m., Addr.
See ™St MUy Wedi om0 B RUGBY, ENGLAND, 27,85 m. Warks ° Post Office Box 951. 7.30:8, 8.40.
pr., Sun, 2-4.30 pr|:|. Australia early morning. 9 pm,
11.780 HP5G PANAMA CITY, PAN,, 2547 m. 10,740 JYM NAZAKI, JAPAN, 27.93 m. Works 9830 IRF ROME, ITALY, 3052 m. Works
Addr. Box 1121. Heard hill 12 m. US.A. 27 am, Eqvp* affernoons. Relays 2RO,
11.770 DJD BERLIN, .GERMANY, 2549 m. | 10.680 PLO BANDOENG, JAVA. 2809 m. 6-9
Addr. {See 15.280 mc.) 10.40 am.- Works Javanese Isles and other 9.800 LS| BUENOS AIRES ARG., 3061 m,,
4.30 pm., 4.50-11 pm. Asiatic phones 6-8.30 am. Addul- I(See 10.350 mc.) Tests ir-
10.675 WNB LAWRENCEYILLE, N. J., 2.1 m., regularly.
0 TEWA  GUATEMALA SITY, BUAT. 2551 Addr. ATAT. Co. Works with || 9.7% GCW  RUGBY, ENGLAND, 3064 m.
and Thurs. 8 pm..12 m, Bermuda irregularly. Works N.Y.C. evenings.
11.760 OLR4B PRAGUE CZECHOSLOVAKIA. 10.670 CEC SANTIAGO, CHILE, 28.12 m. 92760 CSW LISBON, PORTUGAL, 3074 m.
25.51 m., Addr. {See 11.840 mc.) Irregular. Addr,"Nat. Broad. 5ta. S8 pm.
lereqular. 10.660 JYN NAZAK!, JAPAN, 28.14 m. Broad- || 9.760 wviLZ- SYDNEY, AUSTRALIA, 3074 m.,
11,780 GSD DAVENTRY, ENG., 25.53 m., Addr. casts daily 2.8 am. Warks Europe VLK Addr. ‘Amalgamated’ Wireless of
B.8.C.. London. 12 m.-2.i5 am irreqularly at other times. Australasia Ltd. Works Java and
1217400 pm. 6.17-8.30, 9.47. [|10.600 ZIK2 BELIZE. BRIT. HONDURAS, 28.25 New Zealand ear'v morning.
11.20 pm. m., Tues., Thurs., Sat. 7.30-7.45 pm. (Continued on page 220)
All Schedules Eastern Standard Time
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A QSL File
BICYCLE T

SPOKES

A very neat filing arrange-
ment for QSL cards may be
constructed from a few pieces
of wood and four bicycle spukes.

As shown in the sketch, cach
of the cards has two holes
punched into it and is then

slipped over the bicycle: spokes.
The bicycle spokes may easily
be removed for adding new
cards through the use of a
screw-driver.  In  addition  to
serving as a QSL file it may
also be used as a log book, a
card being made out for every
station logged with all pertinent
data entered on a card. One
compartment may be used for
indexing stations by call letters,
the other by frequency.—George
Tetreault.

Grommets
A simple rubher grommet can

be used for a variety of pur-
poses, a few of which are
sketched,  Insulating  tip-jacks

from metal panels is a simple
matter, even if the fibre insulat-
ing washers have been lost.
Secure a grommet  through
which the tip-jack will snugly
pass, then drill a hole in the
panel which will fit the outside
diameter of the grommet, force
the grommet into the hole in
the panel and insert the tip-
jack which should fit snugly.
The securing nut for the jack
is then attached and tightened
and the job is done,

Another use for a gromniet is
as a flashlight butbh holder. Con-
nection wires may be soldered
to the bulb as shown.—Edward
Gleason, 1V8DIY,

RUBBER

g " GROMMET

'I'IP JACK
GROMMET

E ANEL

I.OC K

FLASHLIGHT
BuLB

SOLDER
CONNEC!IONS
AS SHOWN

for August, 1938

Short Wave Kinks

Each month the Editor will award & 2 year subscription for the best short-
wave kink submitted. All other kinks published will be awarded eight

months’

subscription to SHORT WAVE & TELEVISION,

Look over

these kinks; they will give you some idea of what ia wanted. Send &
typewritten or ink description, with sketch, of your favorite

to the “Kink™ Editor,

Condenser Tester

Ist Prize

~PHYSICAL

SPKR OR HS
PHONES DIRGRAM
-’
50,000 UNKNOWN
OHMS 2-1%2v, €ON VALUE
BaTTS . ® X
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.01
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~— — 33 2 g "0 MR POINTER .~~~
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/7 f‘"‘" o LoWle ([
Il 4 MF? . X 14 II‘\_\_ K
. 3
THE SW FORD  — SCHEMATIC Kl
v COILD DIAGRANM— \\1\\"- J
aree

A portable condenser tester may be made from a few odds and
ends found in most junk boxes. The circuit shown is a variation

of the Wheatstone bridge,
are connected to the cutput jacks

A pair of phones or a loud speaker

and a condenser of known value

(between .01 and .1 mf.) shunted across the input. The selector

switch during this procedure should be set to position

The

50,000 ohm potentiometer should be adjusted for minimum sound
in the speaker or phones, Condensers of known value are then
placed across the input jacks and the potentiometer adjusted for
minimum response for cach. The first scale of the dial is cali-
brated by hand during this procedure, the mintmum response
point indicating the capacity of cach known condenser. This cali-

bration should be repeated with

a series of known condensers

for the second and third range and the corresponding scales on

the dial calibrated.

To test an unknown condenser simply connect it across the

mput terminals and adjust the

switch until the sound is weakest,

potentiometer and the selector
then read the value of the

condenser from the calibration on the diall—Richard Dickerson,

SCREW TO
BOARD

80X
i , SOLOERING
RTEN

FII.I. CAN
STEEL WOOL

Iron Cleaner

A simple but effective means
of keeping clean the tip of a
soldering iron is shown. It will
be secn that a small metal bhox
screwed to the workbench is
filled with steel wool. Inserting
the iron in the steel wool and
withdrawing it, repeating this
operation several times, will
clean off the oxidation scale
quite readily.—J. T. Kelly.

Cheap Insnrance

To protect power transform-
ers and rectifiers in power units
when the filter condensers short
out, place a small flashlight bulb
in series with one leg of cach
of the condensers. If a conden-
ser shorts, the bulb will burn
out, thus opening the circuit and
preventing a short across the
power transformer and rectifier.
—Paul Reed.

RECTIFIER
- Tyuee -, ™

www americanradiohistorv com

Monitor Key

A simple gadget which may
be attached to the ham's station
key will enable the operator to
check on his timing and spacing
w hen sending ¢.ow. As the sketch
shows, an’extra pair of contacts
are mounted on the end of the
key and connected to an ordi-
nary dry cell and high f{re-
yuency huzzer. These contacts
are entirely separate from those
connected  to the transmitter.
When the key is depressed, put-
ting the transmitter on the air,
the circuit to the buzzer is also
closed—causing it to vibrate.
Thus an audible check on the
c.w. transmissions is readily
secured.—QOscar  H.  Bonter,
II'SKRHX.

STANDARD
o DRY CELL

Y16"x 2" BRASS
ST

6" Tk BAKELITE
STRIP

_.-': A TRANSMITTER
CONTACTS

|
HIGH-FREQ
BUZZER

FORO CONTACT wooo‘)
POINTS BLOCK

Chassis Bender

SMALL GLASS
CUTTER

7

IFor chassis or panel construc-
tion a handy tool for marking
the aluminum, as a preliminary
to breaking and bending, is a
small glass cutter. Cut deeply
on both sides of the aluminum
to make a complete break, but
take care not to make the cut too
deep when the marking is made
for bending.—Daniel N. Wisner.
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Me. Call Me. Call Mc. Call
9.760 — SAIGON, INDO-CHINA, 3072 m., || 9570 KZRM  MANILA, P. 1, 3135 m. Addr. || 9.380 — TANANARIVE, MADAGASCAR,
Addr. 17, Pluace A. Foray. "'Radio Erlanger & éalmger Box 283. 31.96 m. Addr. Le Directeur des
Boy-Landry.” Heard 6-9.15 am. 4.30-6 pm., 59 am., Sun 4-10 am. PTT, Radio Tananarive, Adminis-
9.750 WOF LAWRENCEVILLE N. J. 3077 m.. || 9570 WiXK  SPRINGFIELD, MASS. 3135 m., tration PTT. 12.30-12.45, 3.30-4.30,
Addr. &.T.'Co. Works Lon’ Addr. Westinghouse Electric & 10.11 am.
don and Paris night time. Mfg. Co. Relays WBZ 6 am. to 9.355 HCIETC QUITO, ECUADOR, 32.05 m.,
9720 COCQ HAVANA CUBA, 30.85 m. Addr. 12 ' m. Sun. 7 am.-12 m. Addr. Teatro Bolivar, Thurs. un-
No.' 445, Vedado, Havana, || o570 Teail PARIS, FRANCE, 31.35 m. Addr. til 9:30 p.m.
655 am.l am. Sun. fill 12 m. (See 15.245 mc.) 1-3 am., 10.15]] 9.345 HBL GENEVA, SWITZERLAND, 32,08 m.,
97210 GCA  RUGBY, ENGLAND, 30.9 m. Works am.-5 pm. Addr, 'Radio Nations Fri. 7:15-
0700 F2Fe ng:-Deveﬂmgsé o 9.560 DJA BE,I\I(Ij.(IjN,B G%RMANY, 3138 m., 8:30 p.m., 6:45-8 p.m.
. E FRANCE, MARTINIQUE, r. Broadcasting House. 12.05- 9.330 CGA4
] 8 MANCe, MAKIAIGU ORMMONGILE  SATADA:
30 am.+12.30 pm., 6.157.50 pm. [| 9550 W2XAD SCHENECTADY, N, Y., 3i.4l m.
9.690 TI4NRH HEREDIA, COSTA RICA, 3094 m.. General Electiic Co., 8.30.10 pm. || 7330 OAK4 mf{,}, PEgalﬁ.fzdi.J:,saf‘gdﬁz Box
Addr. Amandc C. Marin, Apar. 9.550 OLR3A PRAGUE, CZECHOSLOVAKIA, 3 pm., 5 pm,-l am,
tado 40. Sun. 78 am. Tues.. 31.41 ™, (See 11.840 mc.) Mon,
Thurs., Sat. 9.0 prm. A S ey 9.290 HIG CIUDAD TRUJILLO, D. R., 32.29
9.685 TGWA GLILATEDZA'IAYLAIOS':T;] GUAT, 309 || 9.550 XEFT  VERA CRUZ, MEX., 3141 m. 1030 il L. (TR Q)
1130 pm. am.430 pm.. 1030 pm.-i2. 7280 HCZCW GUAYAQUIL, ECUADOR, 32 3
9.675 DIA ZEESEN, GERMANY, 3101 m. 11.30 am.-12.30 p.m., 811
Addr.'(See 10042 me.) Irreqular. || 7550 YDB - SOERMBAIA. JOVAsii'eh o0i || 920 ecB Rueey, EneLAND, 2. 3
9.660 LRX BUENOS AIRES, ARG., 31.06 m. 6730 pm., 5.30 to 10 am. Sat. Works Caneda and Egypt ever
Aggr. £l Mundo. Relays LRI, 5.30-11.30 am. nings and afternoons.
9.30 am.-11,30 pm, 9.200 COBX  HAVANA, CUBA, 3259 m. Addr.
9.550 YUBZ  BOMBAY, INDIA. 3141 m. Addr. .
9.450 CSIWA LISBON, PORTUGAL, 31.09 m.. All India Radio. 1-3.30 am. San_ Miguel 154, Aifos. Relays
Addr." Radio  Colonial. Tues. || 9.540 DIN BERLIN, GERMANY, 3145 m, CMBX 7 am.-12 m
Thurs. and Sat. 3.30-6 pm. Addr. (See 9560 mc.) 4.50-10.45 || 9.180 ZSR KLIPHEUVEL, SOUTH AFRICA,
750 DGU  NAUEN, GERMANY, 3107 . b S aogn, Phones London late
r. (See 20020 "mc.) Works || 9540 VPD2  SUYA, FIJI ISLANDS, 31.45 :
Egypt afternoons. Addr. Amalgamated ere|essmof 9.170 WNA lA\:INRI(EsNSEVIILLdE N. J 32.72 m.
Australasia, 1td. 5.30-7 am. or nglan evemnqs
P65 HHIW  PORTAUPRINCE HAITE 3 o5 |l 955 o TOKYO, JAPAN, 31146 . Addr. || 9150 YVR  MARACAY, VENEZUELA, 1279 m.
B 0 ee am orks wit Europe afternoons.
2.30-4, 4.30-5.30
WS ST COLONIA URUGUAY, 3112 m.. pm. 9.125 HAT4  BUDAPEST, HUNGARY, 3248 m.
Belgrano 1841, Buenos || 9:535 HBID  ZURICH, SWITZERLAND, 3146 m., Addr. " 'Radiolabor,” "Gyali-uf,
Aures Argentina, Addr. ' Radic Club of Zurich, 22. Sun. and Wed. 7-8 pm., Sat.
] Relavs LR3,
Buenos Aires 7 am.-Il pm. ;’:5’ 8'0’; Zyrich 2. Sun. %11 am., 0 YC 57 pm.
ur. 1-3 pn. 9.120 YCP BALIKPAPAN, DUTCH BORNEO.
7635 2RO ROME, ITALY. 3113 .m. Addr 1| 9530 waxAF  SCHENECTADY, N. Y., 3148 m. _ 32.88 m. Phones Bandoeng 530-
(See 10 me.) Daily 3.6 pm. Addr. General Electric Co. 3-11 7.30 am.
9.630 HJ7ABD BUCARAYZANG:“COL 314 m. pm. 2.100 COCA HAVANA, CUBA, 32.95 m. Addr.
am n., 411 pm Galiano No. 102. Relays 'CMCA
9.635 JFO TAIHOKU, TAIWAN, 31.16 m. Re- 9530 ZHP S'ufnf_PpﬁFE‘nS:mA' ai,'.j_“ ot 9 am.-12 m.
lays JFAK irreq. 4-10 am, 12.25-1.40 am., 10.40 pr.-1.10 am. 9.060 TFK REYKJAVIK, ICELAND, 33.11 m.
9.616 HJIABP CARTAGENA, COL., 3120 m. Irreg. 5.40-9.40 am. Works London afternoons.
Addr, P. O, Box . Il am.-1 pm.! || 9526 XEDQ  GUADALAJARA, GAL., MEXICO, || 9.030 TYA2  PARIS, FRANCE. 332 m. Works
S-11 pm., Sun. 10 am.-1 pm., 3- 31.49 m. Irregular 72.30 pm. to TPZ2 near 2 am. and 4.5 pm,
& pm. 12.30 am. 9.020 COBZ HAYANA, CUBA, 33.26 m., Radio
9.615 ZRK KLIPHEUYAL, SOUTH AFRICA, || 9526 ZBw3  HONGKONG, CHINA, 3149 m. Salas Addr. P. O. Box 8b6, 7:45
31.2 m., Addr, P, O, Box 4569, Addr. P, O, Box 200. 11.30 pm, am.-12.10 am. Tereg. 12.30-2 am.
JI?I;‘;nnesbur;;SO Daily Dex«‘:. Sar. to | am., 3-10 am. Relays CMBZ.
S 390790 0.1 1is ! €< |l 9525 Lk JELOY, NORWAY, 3147 m. 58 2020 GCS  RUSHY. ENG, 3326 m. Works
3.30-4.30 or 4-5, 8-11.40 am 9.010 KE! BOLINAS, CAL., qn: m. Relays
9607 HPSJ  PANAMA CITY, PANAMA, 31.23 || %52 ZRH "?”E”S O e 28K i NBC and CBS programs in eve.
m. Addr. Apartado 847. 12 n. to mC)nB.:!ITy e";' Sue: $.7.30 sen ning irreqularly.
1.30 pm., 6-10.30 pm. Sun. 3 or 3.30 to 430 or 5 am. || 8.967 vwy KIRI-EEEE I?IDLAI B m Works
wi nglan am,
9520 HIABH ARMENIA, COLOMBIA. 3151 m. | 495 coke SANTIAGO, CUEA, 33.44 m. Addh.
31 Met. Lroadcast Band 9520 OZF  SKAMLEBOAEK, DENMARK, 31.5| oo '3;;743(,'0;’2"',5'3,0 am.1-39
m., Adgr. Sfaésradlofomen He:‘% m.-2 am. -
ergsgade 7, Copenhagen., 2-6 8.980 TPZ2 ALGIERS, ALGERIA, 133
K 48 m.
9.600 RAN MOSCOW, U.S.5.R., 31.25 m. Dail Al ' '
7.9.15 po, " es2e vsm SAN SALVADOR, EL SALVADOR Xv.s‘",!‘,s,._TYAz' near 2 am. and
9595 HBL  GENEVA, SWITZERLAND, 3/.27 m.. ot fogr. (See 789 me) || pgs HCJE  QUITO, ECUADOR, 35 m.
Addr, Radic Nations. Irreqular. 9 7-8.3¢ am., 11.45 am..2.30 pm.,
95W VUDZI  DELHL INDIA, 3120 m. Add. G M T gt F0.5 i e
-India Radio, 8.30-10.30 pm.,
1130-3.30 am.. 7.30 am.-12.30 pm- ;?|7_|I_§0‘5pm°_m-- 1.306, 6179 Il ‘9840 ZMBJ  Sa5. (AWATEA, B2 m. Steamer
9.5% PCJ HUIZEN, HOLLAND 328 ol 9810 HU BUENAVENTURA, COLOMBIA :;)”opm eﬁ.an::.iﬁsmn:h::raf:
?ggg (ieeTLS“ﬂ‘{ 263)40&;'0'5 ’ 3155 m., Addr. National Rail’ am, irregularly.
AL LB \Ivlay;;“Mon.. Wed, and Fri. 8 || g.775 PN MAKQ?SER JCELEBES N.L, 3419
m orks Java aro 4 a
9.5% VKSME  PERTH, W. AUSTRALIA, 31.28 m., || 9.500 VKIME MELBOURNE, AUSTRALIA, 3158 || g.765 DAF NORDDEICH, GERMANY. 34mzam
Addr. Amalgamated Wireless of m., Addr. Amalgamated Wireless ) Works Gern hips irregularly.
Ausfralasm td. 6.8 am. exc. Sun. of Australasia, 167 Queen St. 070 GCO AUGEY E:gan ships irregulariy.
95% VKIME SYDNEY, AUSTRALIA, 3128 . Daily except Sun. 47 am. : A I A
r. Amalgamated Wireless of 9.500 XEWW  MEXICO CITY, MEX., 3158 m, )
Australasia, ‘Ltd., 47 York St Addr. Apart.' 2516, Relays XEw. || 8730 GC! RUGEY, ENG. 3436 m. Works
Sun. 12 m.-2 am.; 4.30.8.30 am.: 6 pm..12 m, India 8 am.
1.30-2m.-1.30 pm, 9500 —  LAHTL, FINLAND, 31.58 m. Addr. || 8700 HKY  BOGOTA, COLOMBIA, 3446 m.
959 W2XE  NEW YORK, N. Y., 31.28 m., Addr. Finnish Broadcasting Co. 2-5 pr. Tues. and Fri. 7-7.20 p
CBs, 465 ‘Madison Ave., Irrequ’ || 9.500 HSaPS  BANGKOK, SIAM, 31.58 m. Thurs. || 2880 GBC RUGBY, ENG. 3456 m. Works
av, 810 am. ships irregularly.
9.590 WiXAU PHILADELPHIA PA., 3128 m, Re- || 9. R MADRID B.645 COJK  CAMAGUEY, CUBA, 34464 m.
lays WCAU' Mon', Thurs| Sar peEs fove Do 02 it b o hdar Addr. Finlay Mo. 3 Altos. 5.30:
nel2 m Tues. Fri. Sun. | Mon., Tues., Thur., Sat. at 9.3 630, 8-11 pm., daily except Sat.
pm <12 m.; Wed 9 pm.-12 m. pm. lso. ' and Sun.
9.580 GSC B.465 WIXGB HICKSYILLE, N. Y., 3464 m.,
DT&E‘NTRBY ENGLfNP?m?JnZZ ;—I\ End of Broadcast Band Addr. Press Wireless, Mon. 't
London, W, 1, 9.17-11.20 pm. 2.480 ICK TRIPOLI, N. AFRICA, 3171 . Fri. News at 9 am. and 5 pm.
R T MELBOURNE, AUSTRALIA, KE Works Rome, 5.30.7 am. 8.580 YNPR MANAGUA& NICARAGUA, 34.92
dr. Box 1685, G. P. O. || 9445 HCODA GUAYAQUIL, ECUADOR, 31.77 m. Radiodifusora P'lof
Danly 3.30-8.30 am. (Sat. f||| 9 m. !rregularly till 10.40 pm. 8.560 WAQ OCEAN GATE, N. 3508 m.
m.) Sun, 3-7.30 am. Daily exc. || 9.420 COCH HAVANA, CUBA, 31.8 m, Addr. Works ships -rreQular"v
Sa' 9.35 pm.-2.15 am. 2 B S$t., Vedado. 7 am.-1 am. 8.380 1AC PISA, ITALY, 35.8 m. Works ltalian
9.580 OAXSC ICA, PERU, 31.32 m. Radio Uni. || 9.415 pLV BANDOENG, JAVA, 3187 m. ships. ircegutarly,
versal 6-10 pm. Works Holland 5.30-9 am. {Continued on pape 222)
Al Schedules Eastern Standard Time
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New Experiments with
Radio Apparatus

First Prize -- 810.00

Simple "Motor Test"

® | HAVE a non-radio use for a trans-
former for your "new experiments” de-
partment. This idea is practical and it has
been used by mysclf for two years. I am
an electrician for a milk plant and play
with radio as a sideline. My plan is this:

2ND TRANSE
(IF DESIRED )

WATCH FOR

SMOKE OR

“FLASH OVER'IN

WINDING.MARK AND
PAIR

“~ FIELD COILS
ON MOTOR |

FIL. WINDING
ON TRANS

ETC,
{ TEST FOR OPENS™)

Metor-tester improvised from old high-voltage
transformers.

Take one, or possibly two, transformers
that were formerly used in a seven- or
eight-tube set, having secondary voltages
of 350 volts on a side, plus a few fila-
ment windings, Assemble them in a box
with an extension cable so they will be
portable, connect as shown on diagram
and you have a means of locating inter-
mittent as well as permanent grounds in
electric motors that have been grounded
either through dampness or other causes.

This test is conducted as follows: For
110 volt motors use the first tap or 350 volt
winding to show up the ground; 700 volts
for 220 volt motors. For higher voltage
motor windings, it will be necessary to
use another transformer, I have two trans-
formers in use to check motors and trans-
formers up to 440 volts. It is advisable not
to check any longer than is necessary for
the bad section to show up, which will be
either by flashing across or smoking; after
that is seen the bad section is marked and
is ready for the repair expert.

This electrician’s test saves a lot of
guess-work and is handy for anyone that
has to do motor testing and repairing.

I might mention that it is possible to add
a 6 volt pilot light in series with a 5 or 6
volt filament winding; this can be used to
check coil sections, ctc.—KeENNETH GRAY.

Second Prize — 85.00
2-Way Phone

@® A 2-WAY phone for office or home
use can be readily constructed by fol-
1938

for August,

MONEY FOR YOUR IDEAS!
Each month we will award
2 prizes, the first of 810,
the second 835, for the best
NON=RADIO uses of ordi-
nary radio parts and radio
instrumentalities.

lowing the diagram
herewith. An ordi-
nary triode tube,
such as the 56 type,
serves to amplify the
voice. A headphone
receiver of the 1000
ohm or similar type,

is used as a micro-

nic: 50000~ |
phone; a sm];lnr B+
headphone receiver B8+ B~ - g~
serves to receive the ¢ l g
spcech. A double- (R)"(QE Rsc:: r/r'.'wi' ™ !..r‘.p._./ &R)
pole, double-throw " LINE 4"'!]';: =
s“'_“‘:hv l)fderably a (R)* ORDINARY 1.000 TR: TRANSMIT SW: 0P DT SWITCH
quick action cam or OHM HEADPHONES REC: RECEIWE Nr OHMS 2

jack type, switches
the apparatus from
the seid to the receive positions. The voice
passes through a .1 mf. condenser as it
comes from the amplifier tube, while the
plate of this tube has battery current im-
pressed upon it through a 50,000 ohm re-
ceiver. The tubes should be biased, as indi-
cated, in order to keep the plate current
down to an economical limit—Haywoop E,
WEBB.

Burglar Alarm

winODw aND DOOR
Tave Cutl Flum OLD
CONDEMSER |

e e

I FY PR

ORY
RECTIFIER
STEP-DOWN /

TRANS

{}'- SWITCRES
/7

Yz
ouTSi0E |l ¢
SwiTCn (== 3,'35553'»'«'
- ~ L~ KEY WOO0
10v.AC <5
Burglar alarm useful for store, garage or home
protection,

® HERE is a burglar alarm system that
is quite effective,

1.—When the A.C, line is cut off the bell
will ring.

2.—1In case of fire the tape will melt or
burn off and the bell will ring.

3—If window should be broken bell
will ring.

4.—1f door is open bell will ring con-
tinuously, even if door is closed after the
eircuit is once broken.

The most important factor to be con-
sidered—the tape resistance in the windows
and doors must be high enough to over-
come the current in the relay from the bat-
tery side, so that the bell will ring con-

www americanradiohistorv com

Simple 2-way phone made from radio parts.

tinuously after the door is once opened.

The switches, taken from old volume
controls, must be adjusted so that the A.C.
is applied before the battery. The lock must
be revamped so that the key will come out
at one-half turn.

The choke must be wound on wood so
that it will pass current across and through
the bell when door is open.—Ruporpu
STEMPEL.

A.C. "Growler" for Testing Armatures

® THE accompanying sketch shows how

a growlcr may be made from an old a.f.
transformer. This device proves useful
when testing small motor armatures. The
A.C. magnetic field induced in the arma-
ture core between the poles of the magnet
causes alternating currents to be induced
in the adjacent windings of the armature.
If a telephone receiver or other indicating
device is connected, by means of test leads,
from bar-to-har of the commutator, it will
be found that a sound of certain strength
indicates a hecalthy coil, while a different
distinct sound indicates an open or shorted
coil. It will usually be found desirable to
connect a 110 volt lamp of about 20 to 40
watt size, in series with the transformer
winding to prevent overheating of the
coil.—H. W. S,

110V LAMP

TRANSFORMER

. - ARMATURE

10 A
110V LINE

An A.C. "growler” for testing motor
armatures.
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Mc. Call Mec. Call Mc. Call

8.185 PSK RIO DE JANEIRO, BRAZIL, 36,65 || 6.675 HBQ GENEVA, SWITZERLAND, 4494 m. | 6.300 YV4RD  MARACAY, VENEZUELA, 47.62 m.
m. Irregularly. Addr. Radio-Nations. §un. 1.45- 6.30-9.30 pm. exc. Sun.

8.036 CNR RABAT, MOROCCO, 3733 m. 2.30 pm. 6.295 OAX4G LIMA, PERU, 4763 m., Addr.
Works Paris irreg. in afternoons. 6672 — 44:34 m., relays Apartado 1242, Daily 7-10.30 pm.

7900 LSL BUENOS  AIRES, ARGENTINA, Salamanca, Spain, 7-9.45 pm. 629 HIG  TRUJILLO CITY, D. R. 4747 m.
37.97 m. Works Brazil at night, 5672 YYQ MARACAY, YENEZUELA, 44.95 m. 7.10-8,40 am., 11.40 am.-2.10 pm.,

7.894 YSD SAN SALVADOR, EL SALVADOR, Irreqular, 3.40-8.40 pm.

1799 m, Addr. Dir. Genl. Tel. || 6.450 IAC PISA, ITALY, 45.11 m. Works ships || 6.280 COMB SANCTI srlglrgs cgé.lqu 4;077m.
el. 7-11 pm. |rregularly ox 1} am

7.870 HCIRB QUITO, ECUADOR, 38.1 m. La || 6435 HCZRL GUAYAQUIL, ECUADOR, 5. A., '“°" 30, 47, B-11 pm.

Voz de Quito. 9- 1 pm. 45.18 m., Addr. P. O. Box 799, 6.270 YVSRP CARACAS YENEZUELA, 47.79 mey

7,660 SUX ABOU ZABAL, EGYPT, 3817 m. Sun. 545745 pm. Tues. 9.15° de “La Voz de la Philco.’
Works with Europe, 4-6 pm. .15 pm. aily to 10.30 pm.

7.854 HC2JSB GUAYAQUIL, ECUADOR, 38.2 m. 6.630 HIT CIUDAD TRUJILLO D. R., 45.25 6.255 YVSRJ CARACAS, VENEZUELA, 47.18 m,
Evenings to |l pm, N Add'-A ‘-0' gc’l ffos"’ gci\ 6243 HIN CIUDAD TRUJILLO, D. Rd 8 m.

7797 MBP  GENEVA, SWITZERLAND, 38.48 m., e 110040 o G 40.8.40 Addr. “La Yoz del Parti °OD°'“-
Addr. Radio-Nations. pm.: also Sat. 10:40 pm.-12.40 am. inicano.” 12 n.Z pm., &-10 pm

7.760 PSZ RIO DE JANEIRO, BRAZIL. 3854 Il (2c pRADO RIOBAMBA, ECUADOR, 45.28 m. || 3% HRD LA CEIBA, HONDURAS, 48.12 m.,
m. Phones &1 pm. irregularly. : Thurs. 9-11.45 pm o : Addagtenyvo:degyitianticas

. . . B-11 pm,; Sat. B pm.-l am.; Sun.

7715 KEE '?"B'g';id cc"s'é 3889 m. m"ee'jgs 6558 HI4D  CIUDAD TRUJILLO, D, R., 45.74 m. 4-6 pm.
ning irreqularly. - 6,550 XBC v:;:e‘c’:fntf;n'mlsliss :sné'.l.wa Ts:n 9 s25 YVIRG v':'ﬂé‘ YENEZUELA. 48,15 m.

7.680 YBZ MENADO, CELEBES, N.E.l., 39.04 - o . o 3.8 M. B0 SAIGON, T
m, Phones PNI and Bandoeng ’ 6210 — o e . 46.28 m.,
5.30-7 am. 6.550 TIRCC SAAP:’&JOSEk %(.)STA_ RICA,éS.'B Il:h., :ddFr. Rad;ozgoy-LSar;gr ,"_:7 Place

r. adioemisora atolica oray. or am.

Tée R TARarks  with " Moiaw n- eary e e e TN ) GUATEMALA CITY, GUAT. 48.28.
morning. 87 pm., Thurs. 611 pm. B gSmrAnun" Re'l':nys ?“s'. OMoEnlecF'r:

7.610 KWX D”‘%NHCAL gzlﬂ m. V‘ff’“ 6545 YVERB  BOLIVAR, VENEZUELA, 45.84 m. 6-11 pm., Sat. b pm.-l am. Sun.
:"'L Ja:;f"mgm's'w'"“- ava Addr. "'Ecos de Orinoco.’" 6-10.30 7-11 am.. 3.8 pm.

: pm. 6205 YVS5RI CORO, VENEZUELA, 4832 m.,

7540 FZIE9 DJ"OUT'- FRENCH =~ SOMALI- |l 4520 yvaRB  VALENCIA, VENEZUELA, 4598 m. Addr. Roger Leyba care A,
LA a 3966 m. Phones Paris N am.-Z'pm.. 5.10 pm' Urbina y Gia. leregular.

7540 RKI MOsdow, USSR, 3976 m. || 6516 YNIGG MANAGUA, NICARAGUA, 402 || 6200 HI8Q ClupAD "I‘UJ"-'-O 0. R., 8.3
Works RIM early am. Dy Addr. "Le Voz de los tegas.™ | 0 JgE xum'u:res;r:'pun FED. MALAY

7520 KKH  KAHUKU, HAWAIl, 3987 m. i [l . T B3 e (0. MALM
Works with Dixon and broadcasts || 6.500 HIL CIUDAD TRUJILLO, D. R., 46.13 m. 5.40-8.40 am. T HE -
irreqgularly nights. ddr. Apartado 623. 12.10-1.40 e .

pm., 5.40.7.40 pm. 6.185 HUA SANTIAGO, D. R., 48.5 m., Addr.

LA NAZAKI, JAPAN, 39.95 m. Ief€9- || o o0 ML  SANTIAGO DE LOS CABALLEROS, P. O. Box 423. 7 am.-5 pm,

I 46.2 m.. Addr. Pees.. Tru. || 6071 XEXA  MEXICO CITY, MEX., 484! m..
930 pm. irregulatly. R0 47 Alios., 5407 pen. Addr. Dept. of Education. 7-1i

7.3%0 Zim2 WELLINGTON, N, Z., 406 m. || 447 YNLAT GRANADA, NICARAGUA, 463 pm.

Works with VLZ near 4 am. m., Addr. Leonidas Tenoria, ''La || 6.156 YVSRD  CARACAS, YENEZUELA, 48.71 m.

7.380 XECR MEXICO CITY, MEX., 4045 m. Yoz del Mombacho.”" Irregular. I am.-2 pm., 4.10.40 pm.
Addr, Foreign Office. Sun. 67 pm. |l 4 45 YVIRD  BARQUISIMETO, VENEZUELA, || 6153 HISN  MOCA CITY, D. R., 48.75 m. 6.40-

7.220 HKE BOGOTA, COL, S. A., 4155 m. 46.37 m. Radio Barquisimeto, i 9.10 pm.

;:es. ande’aL 8.9 pm. Mon. and regular.
urs. 6 pm. 6450 Hlav SAN FRANCISCO DE MACORIS
7200 YNAM  MANAGUA, NICARAGUA, 4147 R, w648 m. 140 a4 || 29 Met. Rroadcast Band
Irregufar at 9 pm. pm 5. IO 9.40 pm.

7177 CREAA LOBITA ANGOLA, PORT. WEST || s.440 TGOQA UEZALTENANGO, GUATEMALA,

AFRICA. 4175 .. Wednesaay QA QUELMTENANGS: SYATEMALA- || 150 curo w}g‘;"a’ﬁs,\dd’f‘("see ,?;z"}*"?c‘)
and Saturday 2.45-430 pm. 9 pm.-1 am., Sun. I-3 pm. Daily & pm.-12 m., Sun. 510 pm.

7.100 FOBAA  PAPEETE, TAHITI, 42.25 m. Addr. || 6420 HUS SANTIAGO, D. R., 46.73 m. |1.40
:adlc':ICIub Cl’)c!%amen Tues. and am.-1.40 pm., 5.40-7.40, 9.40-1| .40 6150 ZPH4 v',';,".A;_E'%:n PARAGUAY' 48.75
rl pm a - pm.

708 PIlJ  DORDRECHT, HOLLAND, 423 m., || 6416 YVeRC ~BOLIVAR, VENEZUELA, 473 m. | &'¥7 ZRD  DURBAN, SOUTH ARRICH. 184
Addr. De. M. Hellingman, Tech- Radio Bolivar. Daily exc. Saf. 11.45 pm.-12. 5&
nical College, Sat, 11.10-11.50 am. || 410 TIPG SAN JOSE, COSTA RICA, 456.8 m. am.: Daily exc. Sun. 3,30.7.30

4.990 XEME MERIDA, YUCATAN, 4289 m. Addr. Apartado 225, "'La Voz am., 9 am.-3.45 pm.; Sun. 8-11.30
Addr. Calle 59, No. 517, “La de la Vietor.” 12 n.-2 pm., & am., 12 n.-3.20 pm,

Vot de Yucatan desde Merida.’ 1130 pm. 6.147 ZEB BULAWAYOC, RHODESIA, S.
lrregular. 6.400 YVSRH  CARACAS, YENEZUELA, 46.88 m. AFRICA, 488 m. Mon., Wed,,

5980 KZGG  CEBU ISLAND, P. I, 4295 m. 7-11 pm. and Fri. 115315 pm.; Tues, I
Phones Manila near 4 am. 6388 HigJ LAS VEGAS, D. R., 46.92 m., Irreg. g::--';ag-sz ..T.-:u"‘ 10 am.-12 n.

977 XBA TACUBAYA, D. F., MEX., 43 m. || 6.384 vP2LO  STE. KITTS, B.W.I. 4696 m. ICA o EteitInk
9.30 am.-I pm., 7-8.30 pm. Service Labs, Box 88, Daily 4.4.45 || 6.145 HJ4ABE MCE’DElAngl. C_OL-.l ;19.79 o La v:::

$.905 GDS RUGYB\(': ENG., 4345 n? !Work: Efm:;'fhi“r"ﬁ:y?:so'“ am. and irreq. loe30 gmoqu-a. am.-12 n.,

evemngs !Fl‘egl.l arly. N
6.140 WBXK  PITTSBURGH, PA., 48.85 m. Add

6860 KEL  BOLINAS, CALIF., 4370 m. Tests [| 6380 YVSRF  CARACAS, VENEZUELA, 4652 m. Westinghouse  Blectric & Mg,
e R D Gt o UL | SR e e e o (e Co. Relays KDKA (1 pm..12 m.

6805 HIZP  CIUDAD TRUJILLO pom. RE., || & O RENAS GC O A BICA [ 8137 CR7TAA  LAURENCO MARQUES, PORT. E.

m., Addr. Emisoria Diaria cifica 2. O "Box 75. & pm AFRICA, 48.87 m. Daily 12051,
ded%c’"'mlezrﬁ&". 43"5"0?30 Sat. 7 SRORCIE 45.30-5533. 9.30-||0am.. 122.05-4 pm..
an un. 12.40-1.40, 6.40-8.40 pm. ) un. 57 am., 10 am.-2 pm,
Sat. 1240140 pm. Sun. 1040 am - || 6365 YVIRH M RA GO, T A Lot || 6130 VPI8G  GEORGETOWN, BRIT. GUIANA.

Apartado ‘de Correos 261. 67.30 AL G LT B CL R CE
479 PZH PARA'Q;!QBO (S)UR!;NA%- 3;"16 am.. |l am.-2 pm., 5-11 pm. 6.130 COCD HQVA%. cHA, 4%L4cr3..7.«ddr.
oo . 0. Box ¥ 4. o
§06:836 am.. Sun. 9.36-113 om. || 6360 HRP! LS e L Vam o o
2ily 5.36:8.36 pm. , 6130 VEIHX  HALIFAX, N. 5., CAN., 48.94 m..

6775 MIH  SAN PEDRO DE MACORIS, DOM, [[ 6350 JZG  NAZAKL, JAPAN, 7.2 m. Relays Addr. b. O. Box 998, Mon..Fri.
;lgg:) 44.26 sm. 3IZ4.I0-I.4O ‘plrg\.b. ships early am. -I’l am.- IISIS ﬁan Satls hl ar';v-
o 040740 e, 0™ 4P 4340 HHX  CIUDAD TRUMILLO, 0.8, 432 leyt Craane 12 A l1S om. Re-

4755 WOA  LAWRENCEVILLE, N. J, 404i m. i P v i | ENE T JELOY, NORWAY, 434 m. I1 am

Q n pm
evenings. 6.125 CXA4 MONTEV!DEO URUGUAY, 48.98

6750 IVT NAZAKI, JAPAN, 44.4¢ m.. Addy, || 83 OAXIA ICA, FERL, 4733 m., faddr. Lo Ver m., Addr. Radio Electrico de
¥°:"”'|D°"wf Kaisha, Lid., Il pm 4 Monfrzvndenzs Mercedes B823. 10
okyo. Irregular, am n., pm,

670 HIIC LA ROMANA, DOM. REP, sasg || &3¢ COCW HAYANA, CUBA, &7t im 09% || 12 Huzasx  BOGOTA, COL. 49 m. Addr. Lo
m.. Addr. "La Vor de la Feria." Box 130. 655 am.-1 am. Sun. 10 Voz de Col., Apartado 26-45. 12
12.30-2 pm., 5-6 pm. am..10 pm n.2 pm. 530-11 pm.; Sun. &1l

5720 PMH BANDOENG, JAYA, 44.64 m. Re- pm
lays NIROM programs. 5.30-9 am. Sl e C'gf,’,’:oe::e'ﬁ"g';? 3,; u? 5|z| TO 6.122 HPSH PANAMA CITg‘ PAN., 4% m.

6.4% TIEP SAN JOSE, COSTA RICA, 4482 m. am.-2.25 pm., 5.10-8.40 pm. Sat. Sﬂfldn Box 1045. 10 am..l pm.
Addr. Apartado 257, La Voz de S.10-11.10 pm. Sun. 11.40 am.-1.40 ] pm
Tropico. Daily 7-10 pm. pm (Continued on page 253)
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The Signal

MUST
Be Good!/

Boyd W. Bullock

How is a strong short-wave signal, free

from interference, projected to a country

like South America? This article explains

how some of the larger problems were
solved.

® ONE of the vital considerations in international short-wave

broadcasting—without quextion the most fundamental—is the
problem of providing the intended foreign audience with a signal
which is sufficiently good to enable consistent and satisfactory
reception of programs.

The map below shows how "foreign" short-wave broadcasts to South America are
counteracted by the two powerful S-W beams from the Schenectady, N. Y., stations;
the new Belmont, Calif., S-W beam can also be "reversed” to cover South America,

when that station goes on the air,

E. S. Darlington broadcasting letters received at station W2XAF.

A good signal, of course, is of printary importance in the regular
broadcast hand at home—laut when aperating in the short-wave,
or high-frequency, portion i the radio spectrum—over great dis-
tances—the problem is more complex.

In the first place, radio waves exhibit the characteristic of
jumping off into space from the transmitting antenna and not
returning to carth until considerable distance has been traversed.
This behavior hbecomes more pronounced and the effective distance
greater as the frequency is increascd, until, in the short-wave
broadcast regions, “skip distance,” as it is called, becomes a very
important factor.

Now if “skip distance” for a given frequency remained constant,
the problem of picking a frequency to reach
a given area would le relatively simple. But
“skip distance’” varies widely for a given
frequency—being affected by daylight and
darkness, by the seasons, by such remote
phenomena as sunspots, and by the direction

BEAM TO THE ORIENT

- (JAPAN, CHINA ETC.)
BV W2XAF-wGY-w2XAD
3 SCHENECTADY, N.Y
&
W ATLANTIC
b OCEAN
_n'
e GERMAN
= BEAM
i 15° =,
BELMONT}E

CALIFORNIA O e RS
2
e

‘REVERSED BEAM
OF NEW BELMONT
S-W STATION CAN |
BE USED TO COVER )
SOUTH AMERICA TOO £

£

(gcographical bearing) of the line between
transmitter and receiver.

BERLIN
Germany
5 Factors Affecting Transmission
All these scemingly unrelated factors re-
solve themselves into one basic influence,
and that is the ionization of the atmosphere,
the degree of which is governed by the
anicunt and quality of sun radiation through
the atmosphere. Thus do davlight and dark-
sess, the seasons, and sunspots cnter the
problem. Also direction of propagation of
the radio waves—f{or, traveling east and
west, they may traverse both daylight and
darkness, while on a north-south circuit,
they may move entirely in cither day or
night, All other directions involve varying
conditions hetween these extremes.

The general situation is that daylight de-
creascs skip distance—and therefore ef-
{ective range.

A frequency such as 15,330 ke. (19 meter
hand) is good for broadcasting service to
South America from Schenectady, N. Y.,
in the daytime—afternoon especially—hut
is not very suitable after dark. At night,
frequencics in the 9000-kc. (31-meter) band
are much more effective. In the morning,
the 21.000-kc. (13-meter) band is best.

Moreover, the portions of the day during
which the above {requencies are most suit-
able vary with the seasons of the year. since
with the changing seasons, not only do the
hours of sunrise and sunset change, but
also the angle at which sunlight passes
through the atmosphere.

Even these fairly prediciable variations
occurring with the seasons have been upset

(Continued ot page 235)

LPACLF/IC
OCEARN
\\" BEAM CENTERED
ON RIO DE JANEIRD,
for August, 1938
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Ot_Jestion Box

o) 220 Volt AC.-D.C. Superhet
®

I have never seen a circuit drazon for use on a 220 voli a.c.-d.c.
line, In this country, all power lincs are of the 220 volt type. 11'ill
you please publish a circuit of a 220 volt DX receiver using meiul
I!;?c‘_r and 4-pin plug-ii coils?—J. Edwards, Johaunesbury, South
Africa.

A There are a nmumber of sections of the U. S, where 220 volt
power lincs are the only ones available, so we think it would be
interesting to a considerable number of readers to see a circuit
especially designed for 220 volt operation.

The superheterodyne shown makes use of the new 6K8 heptode-
triode frequency converter tube, which is much more efficient than
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220 Volt A.C..D.C. Superhet—!139

the pentagrid converter tube. The receiver employs one stage of
intermediate frequency amplification using an L1, of 403 ke,
Iron core i.f. transformers are used. The 6R7 tube is used as a
combination diode detector, AVC tube and first a.f. amplifier.
The volume control is in the grid of the 6R7 triode. A 25A6 is
used as the power output tube. The output transformer for the
25A6 should have a primary impedance of 5000 ohms.

The 25Z6 rectifier tube is connected as a hali-wave type. It is
essential that the 100 ohm resistors be placed in series with each
plate of this tube fer 220 volt vperation.

Frequenecy Meter-Monitor
Please print the diagrom of a stmple but compact frequency
metcr-monitor, using @ tube such as a 30 and a small C battery or
dry cell. The unit must be stable—James Williams Finlayson,

W2KYD, New YVork City. N. V.

A. We have shown a diagram of a frequency meter-monitor
which should meet your requirements. A type 30 or an RK42 tube
may be used. The RK42 requires a filament voltage of 1.5, the

30 tube requires 2 volts, 22,5 volts of B battery are required.
This unit will serve as a monitor only for c.w. signals, due to
the fact that the circuit is in continuous oscillation when turned on.
The coils 1.1 and L2 will vary,

| e Rnal 07 30 depending on the band that ts
¢ - 7 Y desired to cover. For the 80
' = l; : meter amateur band, L1 should
Vs have about 33 turns of No. 30

B8 MME wite and L2 about 9 turns, For

40 meter operation, L1 should

I

|
002 ol ) have approximately 14 turns
1 e O : and 1.2. 5 or 6 mrilsl. Fi)r 20
1 ] meter operation, should
i “'/"I"" “ : have from 4 to 6 turns and 1.2
: . iy PHONES ) about 4 turns. Coils should be
y e BYTE | wound on a2 1¥4Y form with a
:- J‘ spacing of about 3/16 of an

inch between L1 and 1.2
Batteries may Dbe mounted
inside the shield

Froquency Meter—i140
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) Adding an R Meter to a Receiver

® [ hove a Sky-Buddy receiver and I would like to add an R
meter 1o it. Will you pleuse publish a circuit showing how this
may be done?—Henry Ritzman, Flushing, L. 1.

A. We believe the addition of a signal-strength or R meter to
any rcceiver employing auto-
matic volume control is of in-
terest to most experimenters,
so we have prepared a circuit
showing how this addition
may be made to any receiver
employing ave. It will be noted
from an examination of the
diagram that a milliammeter is
connected in series with the
plate lead of one or more tubes
whose yrids are conirolled by
the avc toltage. The range of
this meter may be anywhere
from 0 to 1 up to 0 to 15 ma..
depending on the number of
tubes in sertes with it. Ordi-
narily, it is safe to assume that
each tube's plate will take from

to 9 ma. a low-range
meter is used and shunted
with an adjustable resistor, as shown. it will simplify adjust-
ment matters considerably, The manuer in which this receiver
is adjusted is as follows: Disconnect the aerial from the recciver
and be sure that no signal is being received. The meter should
read full scale. 11 1t reads less than full scale, the resistance of
the shunting resistor should be fncreased. 1f it reads more than
full scale, the resistor should be decreascd.

Proper operation is obtained when the meter reuds exactly
full scale with no signals being received.

With this simple type R iueter. it is possible that very weak
signals will not cause any deflection of the meter. There is noth-
ing that can he done about this, however, unless a muchi more
claborae arrangement is used,

SO 1w =
ADIUSTABLE
oA 4

0-3 09 0-18asa’ o~ P

AVC TUNING NMETER-"

B

“R" Meter Connections—1141

..O.?” a1
&3v. HEATERS gfn‘a
1DERS)

Vibrator Power Pack—1142

6) Battery-Operated Power Supply

® | tish yon wwould publish ¢ diagram of an cficient B batiery
climenator suitable for use with modern 5 or 6 tube battery-
operated receivers. 11 should have as loce battery drain as possible,
and any hints on shielding would be appreciated. The unit is to
he nsed with all-wave receivers in rural districts.—E. L. Slinger,
Jamaica, N, V.,

A. The diagram we have prepared shows such a unit. making
use of a vibrator for supplying interrupted direct current to the
primary of the power transformer. A separate rectifier tube.
a 6W5G, is used. With the filter circuit shown, practically all
hum should be reduced to a very low level, if reasonably good
filter chokes are used. In some cases, increasing the value of the
16 mi. filter condensers to as much as 32 mf. may be helpful.
The vibrator unit should be well shielded. Most of the commer-
cially available vibrator units come already mounted in a shield,
so no difficulty should be experienced on this score. The r.f.

SHORT WAVE & TELEVISION
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A fee of 25¢ (stamps, coin or money order) is charged for latters that are

answered by mail, This fee includes only hand-drawn schematics. We can-

not furnish full-size working drawings or picture layouts. Letters not accom-

panied by 25¢ will be answered on this page. Questions involving consider-

able research will be quoted upon request. Names and addresses should
be clearly printed on each letter.

choke shown in series witlt the primary of the power trans
former should be wound with wire capable of pascing at least 2
amperes. There are commercial chokes of this type available. but
they may be home-mude, if desired, by winding 50 to 100 turn-
of No. 16 d.c.c. wire on a form about ¥’ in diameter.

This unit may also be used on 32 volt farm-lighting svstems,
provided that the primary of the power transformer is designed
for 32 volts cach side of center tap instead of 6 volt~. Howcever,
the heaters of all the tubes, including the rectilier, must be con-
nected in a series arrangement so that cach individual tube wilt
be receiving its proper voltage. Five 6.3 volt tubes, connected
in series, may be operated directly from the 32 volt battery source.
When in series, it must be remembered that the heater amperage
of each tube must be identical.

S-Meter Acorn Tube Receiver
& I want to build an cfficient super-regencrative recciver for
use in the S-meter band. I belicve for this purpose, it would be
best 1o use acorn type tubes. | wonld also like to hate a tr.f.
amplificr in 1. It is to be for headphone operation—Iilbur
Lvans, Burlingion, 1°t.

A. A recciver employing two acorn tubes and one metal tube is
shown in the diagram. A 953 pentwde tube is used as a tr.f, am-

Li- L3 ABOUT LITUANS NELA W IRE, Yz INDIA 24 3-4 TuRN!
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5-Meter Acorn Tube Receiver—1143
-

plifier and a 955 triode as a self-quenched supcr-regencrative
detector. A 6KS is used as a.f. amplifier.

The tap on coit 1.1 should he adjusted for hest results. Gen-
erally, the best position will be somewhere near the top end of
the coil. Tap No. 1 on coil 1.3 should be located close to the grid
end of the coil while tap 2 must be carefully adjusted to give best
results. Ordinarily, it will be somewhere near the plate end of
the coil.

In huilding a receiver of this typc, placement of parts is very
important for successful operation. All ground returns to the
chassis should be brought to one point and the layout should be
such that all wiring is as short as possible. The lcads from the
.003 mi. condenser m the plate circuit of the 955 tube should be
kept as short as possible and the grounded ened should be returned
directly to the cathode terminal of that tube. The ulh.f. choke
is critical and may consist of ahout 40 to 60 turns of No. 30
wire wound on a 4" rod, with the turns spaced to occupy about
one inch. Tt mav be necessary to make slight changes in this
choke to eliminate dead-spots 1n tuning the receiver, 1 possiblce.
the tuning coils 1.1 and 1.3 <hould be mounted directly on tl
frames of the 15 mmf. tuning condenscrs to keep leads as short
as possible.

25-Waitt Andio Amplifier
& In May. 1937 vou published a good diagram of a 7-wail
amplifier wetth miver for phonograph and mike. [Tow could the
waitage be boosted to 20 or 25 watts? I'f it can’t be done. pleasc
publish a stmple diagram of the amplifier that il deliver this
owtput.—Charies Eletsou, Bloomington. Il

A. Ttis not practical to increase the power output of the amplifier
shown in the May, 1937, issue, without extensive rebuilding,

for August, 1938
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Beam Power A.F. Amplifier—I|144

so we have drawn a diagram for a completely new audio amplifier
which is conservatively rated at 25 watts undistorted output. You
will note that it makes use of 2-beam power tubes in the output
stage, connected in pushpull. Two input circuits are provided;
one, high gain—for uyse with a crystal or velocity microphone,
fceds into the grid of a 6J7 tube. Note that a 15 meg. grid-leak
is used on this tube and that no bias resistor is provided. With this
arrangement. the tube grid receives sufficient bias automatically
and it is more stable in operation than with the more conven-
tional arrangement, The low gain input is for use with a phono-
graph pickup or the output of a receiver and feeds into the grid
oi one of the sections of the 6C8G tube. The one meg. fader
contral permits shifting from the high gain to the low gain
circuit by simple adjustment of the control. The 6C8G is used as
a combination second a.f. tube and phase inverter,

To realize the maximum output of this amplifier, it is essen-
tial that the regulation of the power transformer be very good.
A small cheap transformer will reduce the undistorted power
of the amplifier very considerably. It is also essential that the
to-henry choke coil have a resistance no greater than that speci-
fied, for the same reason.

A Doublet Antenna Tuner

& Will you please publish a diagram for an efficient antenna
twer to be used on a quarter-wave doublet for 10-meter opera-
tion/—Robert 1. Hart, Collinscille, Conn,

A. The diagram shows the simplest way of tuning a doublet.
There are two 230 mmf{. condensers in series with the feeder
wires of the antenna. This type
of tuner will not work cffec-
tively with a twisted lead-in

.
r—-a"'——T—"ﬁ
but will work well with a |

higher impedance lead-in, such l

5'4'—-'

as a transposed lead-in system,

or that shown in the diagram.

The length of the tead-in L
should be one of the figures

shown in the diagram, in .rder | i Le
for it to resonate properhy.

The tuning condensers must be —
readjusted for each frequency R T—J
tuned to, although when tun- (EACHY- L S

ing across the 10-meter band,
goud efficieney can be obtained
at one sctting of the con-
densers. The coil is the re-
ceiver antenna coil.

It should he noted. however, that when the feeder is 8 feet long
the 250 mmi. condensers musf he replaced by a single 250 mmi.
condenser connected in parallel with the receiver coil instead of
in serics as_shown. This arrangement 1s optional with the other
lengths of feeders.

8888

Anfem’ Tuner—I1 145
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An Alignment Oscillator

for "’ Single-Sig.”” Receivers

Herman Yellin, W2AJL

TRIODE PENTODE 2 PWR. SUPPLY
CRYSTAL 76 \ 2 ) Cn:giAL ) RFC l}_ (FOR USE ON 110V LINES)
p — I aq RFC
e F - 1./ ; 20-30
/ Lo (€3 MH
C1 &
ci | =
( RFC \L
\ =
: /| F I i
L R2
-l ] /a+ 8"‘5
L -H B- % glzx 2050 MMF. MICA
= ,01-MF
Cl* 250 MMF, MICA C3: O1-MF INRCINERCDRE) '
C2: .01 MF. MICA Ris 1MEG, /2 waTT J
R1: 1MEG, /2 waTT R2 : 50.000 OHMS, /2 WATT TO 110V —» «f,
R.F.C.x 20-30MH R.FCHOKE RFC :20-30 MK R F CHOKE A.C. LINE 1 =

Diagram for triode and pentode oscillators with crystal and

also hook-up of optional

power-supply.

An Ultra-High Frequency Receiver

® IN one of the recent issues of Telcvision

and Short-IVave [Vorld (London) a
small 4 tube receiver for the reception
of ultra-high frequencies—especially the
sounds which accompany the television
broadcasts was shown.

The appearance of this set can be secn
from the photo. It is a straigln-forward
super-regenerator of the type which has
proven most satisfactory for the frequencies
adjacent to the 56 me. amateur band. In ad-
dition to the detector and quench oscillator,
the set has two stages of A.F. amplifica-
tion of the resistance-capacity variety.

The tuning coil contains 6 turns of No.
14 bare copper wire wound to a diameter
of 1 inch and tapped at the 4th turn from
the grid end. The quench oscillator coils
are the usual low-frequency type. Suitable
coils for this purpose can be obtained from
a number of makers of radio coils.

The radio constructor who lives in the
vicinity of one of the experimental television
stations is in for a plensant surprise on
first listening to the music which accom-

panies the television broadcasts. The fidelity
is far better than that on the usual hroad-
cast and short-wave bands. even with sin-
ple equipment such as this little set.

An interesting ultra-high-frequency receiver.
This set is a super-regenerator with 2-stages
of AF. amplification.
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Simple yet effective oscillator used for align-
ing the I.F. stages in a receiver.

® COMMUNICATION type short-wave

receivers employing a quartz crystal
filter in the LF, stage have become quite
common. Not only the amateur, but also the
serious type of short-wave "“fan” has found
them a necessity for effective listening.
Their cxtreme selectivity enables the
operator to hear stations thru interference
that would be impenetrable with the ordi-
nary type of receiver., However, for the
crystal LF. receiver to remain at its peak
of efficiency, it is necessary to occasionally
re-align the LI7 stages. Besides a periodic
check-up, the L.F.'s should be re-aligned if
at any time the receiver has been subjected
to rough handling, or when tubes are
replaced.

The ordinary super-heterodyne receiver
requires a costly and precision-built oscil-
lator for lining-up purposes. But the owner
of a crystal [.F. receiver has in that receiver
the means of aligning the LI, stages with-
out recourse to an expensive instrument,
for the quartz crystal itself can be used to
generate oscillations at its own exact fre-
quency. This, incidentally, is a much more
accurate method than using the ordinary
service-man's test oscillator, which is really
not accurate enough for this type of work.

The oscillator huilt hy the writer is one
of the new and popular Pierce oscillators,
which is characterized hy its lack of tuned
circuits. The change in frequency of the
oscillator circuit from the rated frequency
of the crystal, is thus considerahly less
than in an oscillator having tuned circuits,
which mnst be tuned to resonance with the
crystal. The Pierce type oscillator is ex-
tremely simple to construct, and has the de-
sirable attribute of working well with prac-
tically any triode or pentode tube. The first
diagram shows the circuit using a triode
tulwe, the writer having used a 76" tube.
Other tubes that were tried worked equally
as well The second circuit shows the addi-
tions required when a pentode is employed.
As stated before, the circuit is not at all
critical regarding the type of tube being
used. The test oscillator shown was de-
signed to receive its filament and plate
supply from the power-supply of thc re-
ceiver being aligned. Four flexible leads
with test clips at their extremities are used
to connect the oscillator to the power-supply
terminals. lf the power supply is built into

(Continued on page 244)

SHORT WAVE & TELEVISION


www.americanradiohistory.com

Interesting vacuum tube circuits which the
experimenter and set-builder may find

valuable.

For Your
Notebook

AN INFINITE IMPEDANCE DETECTOR

® A DETECTOR circuit which is not widely used is the

infinite impedance detector. Its advantages are very
low distortion, relatively high gain compared to a diode
detector, and complete absence of damping of the tuned
circuits, a bad characteristic of the diode detector.
This type of detector is capable of handling strongly
modulated signals with little or no distortion in tnuch
better fashion than the diode.

When using the circuit it is necessary to employ a
separate tube in order to secure AVC action.

In the circuit shown a 6F8G dual triode is used. One
triode is the detector and the other is connected as a
diode to secure AVC voltage. Any hum generated in
this detector circuit can generally be overcome by em-
ploying a decoupling circuit in the plate of the tube. The
decoupling values shown in the diagram should be satis-
factory, although a resistor ranging from 5,000 to 25,000
ohms may be employed.

Particular note should be made that the output is taken
from the cathode circuit of the tube rather than from
the plate.

TUBE 2nND DET,
AV.C DIOD
IET
s
| : =i : |
1- T "._
n-.{:l-::.:
=
|, 00
2102 ee+
10
&0 A 1 MEG o
TURN /
OF AVC é o v I
CONTROL MF ALY
TUBES /7 100 ‘o1
I MME MEG.
e --l

AN EYE-OPENER

® WHEN using a cathode ray tuning tube in a conven-

tional circuit, the maximum shadow angle is 90°. By
using this 2-tube arrangement, it is possible to increase
this shadow angle to approximately 180°. The circuit
makes use of an extra triode tubc for securing the effect
In the circuit shown using a 76 tube, a potential of —16
volts is required to close the eye completely. Zero volts
will result in the 180° opening.

The advantages of the wider angle are that the given
change in signal voltage will make less of a change on
the magic eye pattern, which is desirable in certain
applications. The blceder, R1, R2, should always be
arranged so that there is at least 15 ma, current flowing
through it. With an applied voltage of 230, a bleeder
totalling 16,700 ohms will meet this requirement. Signal
valtage is applied at E..

37.76,6C5
Oor 6J5

+250V. al

Ecy| G
6U5

R1+R2:16700 OHMS "%‘

IMPROVING THE MIXER STAGE

® PENTAGRID converter tubes do not function very

effectively at frequencics above 15 mc. It is possible
to improve the performance of the mixer stage by employ-
ing a scparate triode as high frequency oscillator. The
connections for this are shown. Note that the anode grid
of the pentagrid tube is tied directly to the screen-grid
rather than to ground. This is done to eliminate the
possibility of circuit oscillation. which sonietimes occurs
when the anode grid is connected directly to ground.

300 l
OHMS l'it

: -

GAB
15T BET. /_F_

— =

L
= [

A SIMPLIFIED A.F. AMPLIFIER

® A NEW circuit arrangement for resistance coupled

audio amplifiers is shown below. This circuit is inter-
esting in that no grid biasing arrangements are provided.
The grid leak is of the unusually high value of 15
tnegolums, The tube receives its bias through the voltage
drop across this resistor which occurs trom the minute
grid current in the tube. Experiments have shown that
with this arrangement there is no increase in distortion.
tube life remains the same and there is a greater uni-
formity of performance, regardless of tube changes, than
when nsing the conventional method of supplying bias to
the tube. In addition, the circuit is simplified by the
omission of a cathode biasing-resistor and a by-pass
coicdenser or an external bias source.

INPUT

S
002+
I MES.
e i 1 MF:
L [or
g -
5 - 50000
YANAE ot
i . . .
[ - 6C5 0SC T 4183w 3250w B e e B+ 250V
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Simplified Radio

Ben F. Porter and P. J. Sweeney

The radio-controlled plane on the ground preparatory to take-off.
Note the control switch in the operator's hand.

® IN recent years hundreds of experimenters and amateurs have

devised all sorts of radio-control circuits and systems for
many different applications of radio control. It may be an ap-
paratus to copy code, a weather balloon on which is a trans-
mitter whose signals are copied automatically in terms of tempera-
ture and humidity; an airplane on whose dashhoard is a small
light that flashes on when the plane hovers over a vertical radio
beam, to tell the pilot he is over a certain field; a dreadnaught of
the navy whose maneuvers are decided from some distant point,
powerful and certain as to its destination ; and then again it might
be a small model boat or airplane, having all the potentialities of
its big brother. Summed up radio control is simply remote con-
trol with radio; to do something, using radio as an intermediary,
without wires and untouched by human hand.

In the last few years tremendous intcrest has been aroused
over the radio-controlling of working models of boats, autos
and airplanes. These miniatures are prone to be tricky and get
out of hand quite easily, especially when powercd with small
gas engines. Model boat huilders usually tie their boats to the
end of a wire and let them proceed in circles around a stake
until they stall or the gas gives out. Gas model airplanc builders
use timers in the ignition, or fuel allowances to keep their planes
from starting out on cross-country treks that last for hours
and cover many miles, No small wonder then that the boat
builder, dizzy from following his craft, and the model airplane
builder, who is eved by the Department of Commerce man much
as the radio "ham™ is watched by the radio inspector, are
asking about radio control,

Although model builders have been experimenting for the last
ten years there really has been no absolutely fool-proof design
brought forth, It would be hard to say which designs that have
been published are the hest or whether they would become popular.
There is one line of reasoning that has heen adopted by gas model
airplane builders and it is almost identical to that which is pre-
sented here. Although ideas of advanced experimenters in this
field may differ, they will agree, for simplicity, that this is the
idcal one for the beginner.

Every summer at Detroit there has been a National Model
Airplane Meet in which contestants from all over the country
compete for national honors. Not the least surprising in the
contest of last year was the radio-control event, that stole the
show and did so at every meet where it was shown.

The authors began and finished their entry in about a month,

228

Radio control of models is a sub-
ject of interest to all experiment-
ers. The authors of this article have
successfully demonstrated this ra-
dio-controlled device for guiding
a model airplane in flight. The
principles may be applied to any
other type of model.

complete with radio equipment. This equipment
has been satisfactory from the very beginning,
which proved it had the stuff. But in designing a
small ship such as this to carry a heavy payload,
naturally there were many deiects to be ironed
out in a very short allotment of time. Under these
very trying circumstances the plane proved to be a bad flyer as
are all other planes designed for this purpose. But in spite of this

Diagrams of the 5-meter transmitter, showing it built around either
a 19 or a8 bAS tube,
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Contro

| for Model Planes

and Boats
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Schematic and physical wiring diagrams of the 3-tube super-regenerative S-meter receiver used in the model plane. Chassis layout details
and sketches of the control unit are also shown.

it made the world's first official radio-controlled gas model air-
plane flight in history.

Receiver Works on 5 Meters

The receiver is the most important part of the set-up. To view
this circuit there seems to be nothing extraordinary about it. It
operates on 5 meters with audio
coupling stages and winds up
with a relay in the output in-
stead of a loud-speaker or
phones. It is assumed that the
modulated signal passes through
these stages, is amplified and
operates the relay. Simple, eh!
But nothing like this occurs, It
could, quite casily, if a powerful transmitter were available. The
average amateur who operates a portable knows that there
is no such thing. He also knows that for portable short-range
work, 5 mcters can't be beaten. So with this in mind we build
our radio-control receiver.

For simplicity we use the 5-meter, self-quenched, super-
regenerative type of detection, which without a doubt delivers
more amplification than any other known. When the receiver is
in tune with the carrier, the “squash” goes out of the picture
and stays out with reasonable stability, even when the receiver
is subject to vibration. Also because this recciver is very broad

for August. 1938

All radio transmitters require a license
from the Federal Communieations Com=-
mission and cannot be operated by unli-
ecensed persons. The transmitter for this
remote eontrol apparatus must be licens-
ed and operated by a licensed operator.

in tuning, vibration and the shift of carrier that must be
tolerated in this type of equipment is not unsatisfactory as in a
more selective recciver.,

The reason that it differs is in the audio channel portion. The
relay is in the plate circuit of the last amplifier tube; with no
bias on the amplifier a fairly large amount of current is drawn.
In this condition when no signal
is applied to the grid, no change
occurs in the plate voltage; and
because it is drawing maximum
current the relay should be
closed, When operating nor-
mally the super-regeneration
impressed on the grid as an a.c.
voltage modulates the plate volt-
age, and there is less current drawn.

The trick is to adjust the tension spring on the relay so that
the contacts are open when the receiver is operating normally.
When a signal is received the “squash” disappears and the relay
should close because the plate current rises. This also shows
conclusively that an audio modulated carrier received on this
same set would have little or no effect if the power of trans-
mitter was the same. A small piece of wire connected where an
antenna should go is varied in order to load the detector properly.
Othcrwise no antenna is used.

(Continued on page 247)
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Audio Amplifier and Power-

This audio amplifier gives loud-speaker results on any S-W tuning unit; it supplies
all operating voltages as well. Useful for many other purposes—Iow in cost—high

efficiency.

General appearance of the “all-around” A-F amplifier. Compactness, reasonable cost, high
efficiency—a few of its features,

® THERE are many short-wave receivers

in exisfence that have insufficient audio
output to properly actuate a loud-speaker.
Owners of such sets often desire to listen
to dx stations on the speaker, uot only for
their own enjoyment but to enable their
friends to enjoy their “catches.” \lost of
these rcceivers derive their power from
batteries. While the initial cost of hatteries
may be small, their upkeep, in the form
of replacements, is quite high. As batteries
are used, their voltage gradually decreases,
resulting in continually decreasing recciver
sensitivity. Frequently the batteries run
down just when some choice hit of dx
is being heard.

It is thus seen that a combination audio-
amplifier and power-supply would be an
cxtremely valuable adjunct to the owner
of a battery-operated receiver: such a de-
vice wis recently consiructed by the writer.
The audio amplifier consists of a 6]7 tube.
feeding into a 6N6G power tuhe and uses a
5X4G as a rectifier. The use of the 6N6G
tube allows the amplifier 1o have a normal
output of 6 watts. with a peak output of 10
watts. Resistance coupling between the two
stages resulls in an essentially flat fre-
quency response up to 10,000 cycles. Hav-
ing an overall gain of 80 db., the amplitier
will deliver full output. even when heing
fed a weak signal from a receiver using a

Hook-up of the audic amplifier.

diode detector, making it very flexible.

Adapted to Phonograph Pick-up

Provision has been made to allow the
amplifier to be used for phonograph repro-
duction, with a minimum of inconvenience.
Two input receptacles have been wired into
the amplifier; this enables the user to have
both the receizer and a phonograph pick-up
permanently connected. Either input is
quickly selected by the 1 megohm fader
wnit mounted on the front of the chassis.
This is the left-hand knob shown in the
photo. \When the knob controlling the
center-lapped fader wmt 1s in the center
position, no signal is fed into the amplifier.
As the knob is rotated either to the left
or to the right, the volume of the particular
input desired is increased. A cantimiously
variahle tone control has been placed in
the grid circuit of the 6N6G tube. Fre-
quency response can be adjusted to suit
room conditions and the user's personal
preierences.

Since this unit furnishes power for the
receiver itself, an exceptionally quiet power
supply is necessary. This has been easily
attained by using a two-section filter with
three 16-mi. electrolytic condensers. Care-
ful tests with an oscilloscope failed to show
even the slightest trace of ripple voltage.
Actual tests with a sensitive superhet short-
wave wmer further attested to the power
supply’'s hum-free nature.

The combination audio-amplifier—power-
supply was built on a chassis 6” wide by
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Supply

14" long by 3" high. This allows plenty
of room without being cramped for spacc.
An over-size power transformer was pur-
posely used ; this obviates any difficulty that
inay be encountered from poor regulation,
since the smaller transformers have an ap-
preciable winding resistance. Thus, under
a varying load, the output voltage will
also vary. Since an unsteady plate voltage
is quite undesirable for short-wave receiver
operation, it is preferable to employ a
transformer of ample size and low ohmic
resistance. If it is desired to use the unit
merely as an audio amplifier and not make
use of its power-supply feature, a much
smaller transformer may be used. Also one
choke and condenser can be climinated. The
resulting unit can then be built on a much
smaller chassis.

Bottom view of
Audio Frequency
amplifier. The parts
are mounted on a
substantial chassis
and the "'fader” con-
trol enables the
operator to use the
amplifier for many
different purposes.

Look at These Features—

High 10 Meter Efficiency

Tunes 9.5 to 550 Meters

4 Tuning Bands

Individual Coils, Each Band

2 Stages LF. Amplification
JHiuminated, Communication-type Dial
Vernier Tuning

C.W. Oscillator

A.V.C. Switch

Phone Jack

Jensen Speaker

Built-in, Hum-free Power Supply

Tray-type Panel-Chassis Construction,
easily removable for inspection

This receiver is ideal for any kind of all-wave
reception. Amplification [s considerably greater
than In the usual 5 tube receiver tue to special
1.F. clrcult employed. This consists of 1 stake
iron core transformer coupled. and 1 stage im-
pedance coupled. This extra sensitivity enables
pick-up of exiremely weak signals Lhat otherwise
would be completely nissed.

STREAMLINER '3 is a set for the amateur
or the short wave llstener. An excellent portable,
for summer Use. Good tone. \World-wide range.
Receives airplanes, police, Dbroadcast, amateur
phones. code. Eesy to operate,

Sargent STREAMLINER 39

A 5-Tube Communication Type Super

we belleve STREAMLINER °39 to be the greatest momey-

value ever
it with other low-priced receivers and note t 4
TURES offered in STREAMLINER '39 not found in
sets near this price range.

NET PRICE, COMPLETE . - - -

Prics inciudes speaker, R.C.A. tubes and power
140 volt 50/60 cytle operation. Nothin
for battery operation at $38.90 net. Including tubes
but no batteries.

E. M. SARGENT CO.

a_ communication-type receiver. Compare
he EXTRA FEA-

offered in

$3320
:unnl{hlw

else to buy. Available
and speaker

IMMEDIATE DELIVERY

Distributors, wrife

212 9th St
Oakland, <Calif.

|
|
| E— -

Grid Bias—How Provided

The bias for the 6]7 tube is obtained
from a small 1.5 volt bias cell. The use of a
bias cell instead of the customary cathode
resistor allows the cathnde to be grounded
and results in lower hum level. In any case,
however, the fom lewvel of the amplifier is
too low to be measured, The bias cell is
mounted in a small holder which in turn
is mounted directly on the rotor terminal
of the fader control. The cell should not
be too close to the filament heater wires;
about one inch being sufficient clearance,
Shiclded wire i~ used for the 6J7 grid lead
and a shield cap is placed over the top of
the tube. This is necessary to prevent
oscillation. The shielding should extend
to within one-eighth inch of the grid cap.
Input connections to the amplitier are made
through two phone jacks located on the
left-hand side of the chassis. Leads from
the jacks to the fader control are thus very
short.

The power transformer has a tapped
primary, allowing efficient operation at line
voltages of either 105 or 115 volts. To en-
able the user to most cffectively make use
of the tapped primary, a novel type of
fuse holder has been incorporated in the
amplifier. It can be seen in iront of the
1338

for August,

power transformer and consists of a lam-
inated bakelite strip having three {use clips.
The 105 and 115 volt taps of the trans-
foriner are comnected to the outside clips,
the middle clip being wived to one side of
the supply voltage. A two ampcere auto type
fuse is then clipped into the center clip and
cither end clip, depending on whether the
line voltage is 105 or 115 volts. Adjacent
chokes and the transformer have been
mounted at right-angles to cach other to
minimize hum through magnetic coupling
between the units. The filter condensers, of
the cardboard case type, were mounted un-
derneath the chassis.

Loud-Speaker Requirements
On the right-hand side of the chassis are
mounted a five-prong and a four-prong
socket. The four-prong socket is for con-
nection to the speaker. The writer uses and
recommends a permanent-magnet dynamic
speaker which requires no field supply.
However, if a speaker requiring a tield
supply is used, the voltage is readily avail-
able. If a 5000 or 10,000 ohm tield is used.
the voltage is taken directly off the recti-
fier tube, as shown on the diagram at “a”
and “b.” If a low resistance field of about
1000 olims or less is used. then the field is

(Continncd on paue 240)
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® THE average ham, being a progressive
sort of chap, starts out with a simple,
low-power rig, usually one built up from
receiving parts and tubes, and gradually
expands as soon as lis experience and
tinances will permit. During this period of
transition, however, unless a definite plan
of construction is laid out and followed, a
considerable amount of money is often
wasted through the process of tearing down.
discarding and rebuilding. It was with
these - conditions in  mind that the
“Beginner's Transmitter)” described last
month was designed ; this set can, with only
a few minor changes, bccome a flexible and
efficient exciter or transmitter wait, capable
of from 25 to 35 watts output on all of the
bands, down to and including 10 meters!

Can Be Used as a Phone or C.W.
Transmitter

This is sufficient driving power for most
of the up-to-date medium and high power
tubes, especially the new "beam” types such
as the RK-47 and RK-18; or, if desired,
the exciter may be used as a complete low-
power transmitter for either phone or C\V.
work. The addition of a suitable modulator
would make this an ideal 10-meter phonc
transmitter for cither fixed. portable or
mobile work as wvery litde power is re-
quired for the higher frequencies.

As the photographs and fig. 2 show,
the mechanical construction has heen
changed but little; one 6L6G has heen
removed and an RK-39 substituted for it.
The second 6L6G has heert replaced hy
the RK-39 grid coil. A one-inch hole is cut
at the rear of the chassis, just behind the
6L6 tube. for the new triode oscillator
socket. The circuit line up is now as fol-
lows: 6C5 crystal oscillator, 61.6 buffer-
doubler and an RK-39 output. The 6Cs-
6L6 circuit is the famous “Les-tet” ar-
rangement developed by Frank Lester,
W2AM]J, and is really one of the most
flexible in common use. The coupling be-
tween the 6L.6 and the RK-39 may be either
Hnk coupling through the usual pick-up
coils and twisted pair or capacity coupling

232

Front view of the 35-Watt Exciter Unit. The cost of
building the unit can be reduced by eliminating some
of the meters but, if possible, they should all be used.

as shown in fig. 1. The author
prefers  the capacity  coupling
with  the condensers  inside
the RK-39 grid coil forms;
in this way the excitation to
the RK-39 grid can be readily
adjusted to iis correct valuc on
each band; once the coupling
condensers are set, it is not
necessary to re-adjust C10 each
time a new coil is inserted as
any small differences cann be
taken carc of by the amplifier
grid tuing condenser (C3) adjustment.

Layout of Exciter

The exciter, as the photographs and draw-
ings show, is built up on #4 17x8x 5 inch
almminum chassis and a standard 834 x 19
inch steel pancl. The four dials along the
fromt of the panel are as follows, left to
right: (1) RK-39 plate circuit, (2) RK-
39 grid circuit, (3) 61.6 plate circuit and (4)
6C5 cathode circuit, The meters, left to right,
arc: (1) Heater voltmeter, 0-10 volts a.c.;
(2) RK-39 grid milliammeter, 0-15 ma.
d.e.; (3) 6C5 plate milliammeter, 0-75 ma.
d.c.; at the bottom: (4) RK-39 and 6L6
plate and screen milliammeter, 0-200 ma.
d.c. The jack at the right of the 61.6 plate
dial is in the 6L6 cathode lead: the jack
at the left of the RK-39 grid dial is in the
cathode circuit of the RK-39 tube. The
plug-in coils in all stages arc standard
Hammarltud “XP-53" receiving type re-

The rear view of A
the exciter unit,
showing the extra
deep sub - panel
and the coil
shields.

Bottom view of the
exciter unit, show-
ing the addition of
dual-unit tuning
condensers a n d
other parts.
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Beginner's Transmitter Becomes

A Modern 35-

Harry D.

vamped, according to the data given at the
end of this article. Complete specifications
for bending, cutting and drilling the chassis
and panel are given in figs, 2 and 3.

Construction Extremely Simple

The construction of the set is extremely
simple and no difficulty whatever should be
encountered. It is best to start with the
0C5 circuit, finishing each stage before go-
ing on to the next. Use either standard
push-back type hook-up wire or tinned No.
14 bare copper for the connections between
the various parts, The by-pass condensers,
especially the RK-39 screen condenser, the
r.f. chokes and resistors are mounted di-
rectly on the socket terminals in order to
keep the leads short and direct. Solder each
joint carefully with a clean, hot iron and
resin-core solder. Work slowly and care-
fully; a little extra time spent on this part
of the job is well worth while,

*Tuning Up"

The adjustment of the transmitter is
quite simple, taking only a few minutes to
tune up for operation on either the crystal
frequency or a harmonic. Using an 80
meter crystal, the tunc-up procedure for
40 meter operation is as follows: Plug in
the crystal and cathode coil and insert an
open phone plug in each cathode jack;
place a 40 meter coil in the doubler plate,
amplilier grid and amplifier plate circuits.
Turn on the power and adjust the sliding
clip on the voltage
divider until about 250
volts are applied to the
605 plate. Rotate the
oscillator tuning con-
denser for the maxi-
mum dip in plate cur-
rent, which will go
down to around 20
or 25 milliamperes
at the specified plate
voltage. Adjust the

SHORT WAVE & TELEVISION
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The average "ham' will find this
economical to build and very e
it can also be used as a low-p

Watt Exciter

Hooton, W8KPX

resistor in series with the 6L.6 cathode lead
until its full value is in the circuit, remove
the “dead” plug from the doubler jack, plug
in the 0-200 milliammeter and tune the
61.6 plate circuit to resonance. A neon
lamp is useful for this purpose also. Tune
the RK-39 grid circuit for maximum grid
current as indicated by the 0-15 milliam-
meter in series with the grid return. As
the stages are tuned, check the oscillator
and doubler dial settings, using the neon
lamp and milliammeter as itndicators, to
make sure that these circuits have not
been “pulled” out of adjustment, Tune the
RK-39 plate circuit to resonance. With an
insulated screw-driver, adjust the small
air-dielectric trimmer condenser inside the
amplifier grid coil until the RK-39 grid
cirrent is about 5 milliamperes or slightly
higher ; any small variations in grid current
can be taken care of by runuing the ampli-
ficr grid circuit slightly off resonance.

10 and 20 Meter Operation
For H} or 20 meter operation. the tune-
up procedure is the smmne as outlined above.
except that 10 or 20 meter coils would be
used in the buffer-doubler and amplifier

35-watt Exciter both
fficient in operation.
ower transmitter.

stages. When working on “ten, especially
if the amplifier is being modulated for
phone, a 40 or 20 meter crystal should be
used: few 80 meter crystals are active
cnough to permit efficient doubling all the
way down to this band.

Nentralizing:  For operation on the
fundamental frequency of the crystal, the
6L.6 will have to be newtralized. The pro-
cedure is as follows: Tune the oscillator as
outlined above and place in the buffer and
amplifier sockets coils which will cover
the same frequency as that of the crystal.
Set the small 35 mmf. neutralizing con-
denser for its minimum capacity. Place the
dead plugs in the cathode jacks of the 61.6
and RK-39 and rotate the buffer plate cir-
cuit tuning condenser slowly through its
full 180 degrees. As the condenser passes
through the point of resonance, a violent
change in the oscillator plate current will
take place and the crystal may kick ont of
oscillation  altogether. The neutralizing
condenser is now adjusted until no change
in oscillator plate current takes place at
any setting of the buffer tuning dial. The
plug is removed from the 6l.0 cirenit and

(Continued on page 241)

Diagram for the 35-watt Exciter Unit is given below.
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EVERVTHING IN RADIO

AT LOWESE FPRICES

Spring-and-Summer -
log brings yon erverything
In Radio at sensationally
low 12.000
parts; revolutlonary new
P.A. Sysiems for every
purpose—10 to 60 watis—

prices!  Qver

portable,  nioblle, perma-
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tert equipment; new Amu-

Gear; Kils; Dbooks,
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hat's New in S-\W Apparatus

1 1

<

plifier

trolled
which

® A NEW foundation unit, available in a variety of styles, which

makes possible the easy assembly of a 600-watt amateur trans-
mitter, The class “C” r.i. amplifier unit is illustrated herewith,
All the units, such as the condensers, etc., are substantially con-
structed so that the whole assembly constitutes a rugged and
reliable transmitter. The various parts have been designed with
great care so that they fit accurately together and, morcover,
can be asrembled with a minimum of time and trouble. Any

Vacuum Tank Condenser

® RADIO  engi-

neers have tried
many  different
methods of improv-
ing the insulation
of high voltage
condensers such as
those uscd in trans-
mitiers, including
the us¢ of com-
pressed air as a di-
electric. The latest
idea is the vacuum

tank condenscr,
herewith shown.
Perfect  insulation

at all times is as-
sured as the plates

of the condenser
are enclosed in a
glass container

{from which the air
has been exhausted.

The top photo
shows the relative-
ly small size of
one of these new
vacuum condenser
units, cquivalent to an ordinary transmitting condenser which
occupies several times the volume in cubic inches. The lower
photo shows how a number of the vacuum condenser units are
connected in parallel to supply a high capacity. For still larger
capacities several banks of these vacuum condensers can be
connectedd in parallel or series parallel, depending upon the
voltage involved. The single units are available in 6, 12, 25 and
50 mmi. capacities. (No. 721.)

Our Informatios Bureaw will gladl
addresses of any items mentioned in

234

supply manufacturcrs’ wames and
HoORT WAVE & TELEVISION.

Left — National
Foundation Unit
for 600-watt ama-
teur transmitter;
class "C" r.f. am-

shown. [No. 719)

. Right—New all-
band crystal-con-
exciter,

comes

complete

power supply and

speech amplifier.
{No. 720)

- New Transmitter Kit
and Ham Exciter Upnit

here

>

with

“ham” who follows the simple instructions furnished with the
foundation unit can put it together easily and feel assured of very
efficient results.
The photo on the right, above, shows the new National speech
(Continued on page 252)

Radio Wave Selects Station

o AT

® THE most startling improvement on receivers for 1938 seems

to be the remote control tuning box featured by one prominent
manufacturer in two of his new models. The control unit,
shown in the picturc above, permits any one of eight different
stations to be tuned in by spinning the dial; the volume can be
raised or lowered at will. The receiver may also be turned
on and off from the remote control box. There are no wires
or cables of any sort attached to the control box which contains
a small tube and a battery. The control impulses are sent to the
receiver console hy radio. The manufacturer claims that there is
no danger of the control box of one recciver interfering with the

(Continued on page 252)
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The Signal Must Be Good!
(Continued from page 223)

somewhat in the last several years, and the
deviation ascribed to the influence of co-
incident sunspot phenomena.

The broadcaster is up against another
problem—also fixed by the laws of nature.

Frequency Allocation Important

Radio waves recognize no international
boundaries, so in order to prevent utter
confusion, the matter of allocation and
register of frequencies is an organized in-
ternational function handled by the [uter-
national Radio Convention at Berne, Switz-
erland. This does not mean that broadcast-
ers deal direct with the Berne Convention.
In the United States, such matters are the
province of the Federal Communications
Commission. Broadcasters—and all other
radio enterprises—must apply ta the F.C.C.
for frequency assignment and licensing. But
the I°.C.C. can assign only those frequencies
made available to the U, S, and must regis-
ter such assignments at Berne.

Both the Convention at Berne and the
F.C.C. maintain engineering sections which
continually study the complex and changing
problem of frequency (and power) assign-
ments—the purpose being to permit as many
stations as possible to operate within the
relatively limited hounds of the radio spec-
trum—uwithout undue interference with each
other.

This is no arbitrary matter, but one fixed
by the laws of naturc—so man is obliged
to conform or spite his own face if he
fails to heed.

Many stations. of course, may be assigned
the same frequency—but in such a case it
has been deemed that geographical separa-
tion and limited power (and perhaps re-
strictions on the hours of operation) are
sufficient to prevent interference and con-
fusion harmful to the services of the indi
vidual stations.

In numerous instauces, such happy lack
of interference has failed to result. In these
cases the authorities attemipt to rearrange
assignments to correct the trouble. Nearly
everyone is familiar with cases of station
interference in the “regular” broacdcast
band, and, if he has been sufhiciently inter-
ested, can recall that certain steps were
taken to prevent this interference. lI)t is not
always possihle. with so many stations
clamoring for their place in the cther, to
completely solve the interfcrence problem.
However, to a person whose technical
knowledge enables him to grasp the intri-
cacies of the question. a very commendable
job has heen done—and is heing done from
month to month as the requirements change.

From the fact that the higher frequencies
—those falling within the so-called shorf-
ware region (1600 ke, and up) and par-
ticularly those above 4000 kc.—exhibit re-
markable distance-covering ability. it is ap
parent that the problem of interference
prevention becomes warld-wide in scope.

In February and September of 1925.
W2XATF and W2XAD were first licensed
to General Flectric as experimental short-
2ware broadeast stations. Ever since that
time. both stations have transmitted pro-
grams for the benefit of listeners in other
countries. During this period, their sched-
ules have grown heavier, and more and
more program features have been presented
which were specifically designed for par-

ticular foreign audiences—especially our
L.atin-American neighbors.
In 1928, the assigned frequency of

W2XAF was raised slightly to 9530 ke, its
present frequency, In 1929, W2XAD was
dropped from 15340 ke. to 15330 kc. and

for August, 1938

requirements of the set. A type

supply to the proper voltage.
Separate controls for volume, tone,
A

automatically cuts off the

traces of this eondition common
wave sets. Operates from regular
current. Covers from

5 meter band.

OUR NEW SHORT WAVE LISTENER MODEL

THE DOERLE MODEL D39

A 25z6g tube is used as the rectifier and is fully capable of supplying the power
k92a tube is used as the ballast to drop the filament

regeneration and R.F. gain are used.
eadphone jack is incorporated to permit the use of phones when desired which
speaker when phones are plugged in.

A carefuliy designed circuit is used so as to
give maximum efficiency and output. The built-in
power supply is well filtered to eliminate hum.
Filter networks are incorporated in the audio
amplifiers and a tuneable hum filter removes all
in many short
110 voit house
9 to 600 meters with no
skips which includes the standard broadcast band
and all short wave bands except the amateur

THE OUTSTANDING
VALUE FOR 1939

Model D 39 designed to have
all the desirable features of our
larger models but at a price
within reach of all.

Uses a 6k7g tube as screen
grid tuned R.F. amplifier, a 6j7g
tube as tuned electron coupled
screen grid regenerative detec-
tor, a 76g tube as a driver audio
which is fed into the popular
and efficient 25l6g beam power
audio output tube which deliv-
ers over two watts of undistort-
ed audio power to the dynamic
speaker.

Sold complete ready to
use nothing else to buy
with all tubes and coils
9 to 600 meters wired
and tested ...........
All parts needed to
build and wire but less

S‘l 995
tubes, with all coils, sl 495
cabinet, chassis and dia-

gram. May be obtained in battery
model or 220 wvolt model at same
prices for portable or foreign use.

This catalog s chock full

FLASH! JUST OFF THE PRESS

Informatlon on over 23 different types of short wave recelvers aml transmitters from $2.50 and up.
of schematle and piclure disgrams, hook ups
book In ltseli. Well worth the dime, which will be refunded with sour first order.

§SEND 10C_FOR OUR NEW CATALDG
*taining

con-
CIRCUIT  DIAGRAMS,  and  complete

und short wase informstlon. A

oscar B. KUSTERMAN *.

68 Barclay Street, Dept. 8
New York City

LEARN RADIO CODE

Now It 1s emsy to learn the radlo (rontinental}
code. A newly designed, copyrighted, easy method—
the fastest you have ever seen. Man¥ report that
they can copy &t a speed of 5 to 10 words per
minute after only 2 few mlnutes’ study. Also used
for blinker. heliograph, wig-wag, and submarine
stenalling. Malled postpald on recelpt of oniy J0c.

Ad
4lrest  PELECHART, Dept. 10
Post Office Box 25. Knoxville. Tenn.

at the latter figure its frequency has re-
mained.

Both changes were required hy the Fed
eral Radio Commission {(antecedent of the
Federal Communications Commission) in
order to conform with international agree-
ments.

During recent years, W2XAF has oper-
ated with a power output of 25 kilowatts,
while about a vear ago, W2XAD went to
20 kilowatts from its previous 10.

Until the latter part of 1936, the hroad-
casting from W2XAF and W2XAD
hrought constant cvidence of strong, con-
sistently received signals in Central and
South America. Then reports hegan to come
in of interference by a growing number of
other short-wave broadcast stations. Some
of these were local Latin-American sta-
tions, while others were European.

Foreign Station Interference

The most consistently complained of was
DJN, a station in Berlin, Germany. operat-
ing on 9540 kc—I0 ke, higher than
\W2XAF,

The nature of this interference was “side
band” interference—a form of trouble which
occurs when two powerful signals are re-
ceived which, although they may be work-
ing 10 kc. apart on adjacent channels, still

(Continued on page 236)
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Please say you saw it in SHORT WAVE & TELEVISION

Send for this free catalog
today. See the money seving
values in Lafayette Radios,
“Ham' equipment, P.A., parts |
and tubes. Get vour FREE id
copy of Catalog No. T1-4H3

NEW FREE CAMERA CATALOG 3

No. 72-4H8 NOW READY [ FORTHEM
NOW

WHOLESALE RADID SERAVICE 2

104 Sinth Avenoe = Mew York, N. Y.

THORNE'S RADIO

WINDER

0E-

2IENEOD
FOH THE
AMA-

TEUR
AND
R&DI0
EEPAIR
RHOP

Wl wind
Transformers,
Straight or Honeytomb
eoils and Ear Phone
armatures. Revolution recorder. 14 Speed changes.

write for (lustrated Circular and Price.

MIAMI LABORATORIES, INC.
951 N. W. Third Street Miami, Florida
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- SIGNAL CORPS LAMP

The Lamp of 100 uses—for day and night scout sig-
nailing, night fighing, cambing, night sports and dances,
anto. truck and trafler camps. traifers, tractor light,
barnyard proteetion and wherever flood likht is desired.

Has 8 day range of 1 to 6 Kkilometers and & night
range of 3 to 10 kiiemeters (Note: a kilometer is
equivalent 10 3,28) feet or 3/5 of a miie).

perated from four dry rell batieries or from a six volt
storage battery or from a amall bell ringlng teansformer.
Mn; be plugged into any radio set usinF .3 tubes.

inished in Army Olive Drab Enamel. Has a genuine
;‘Ll‘yfrd ;:I.wd r;n:lcmr:::lo glnnn.l nothing 25«- L rlenk

e n a poriable w Icn ca, ng  case 1 ong.
127 high and 131457 wide, wllhngms?m cover, fensn and
m o Iy care containg weatherproof
cxtentlon cord and plug, 2 extra bulbs, telej h sig-

1 nd off contAct key and 16 page d g’ Army
fllustrated Instruction Manual.

wa sizes were used durink the war—the large one,
made in America: the small on®, in France.

Large size—1214" wide, 53,7
doen, 15+ high  meluding. socker, 5
fitted with 10/ refiector. Shipping a
weight 18 Jbha, Price..........
Coat  the¢ Goverument about F.Q.B. N. Y,
$23.00). 3 for $10.00

Small size—8" wide, 5" deep. 1034* high includin

socket, fitted with 5" genuine u?l\'or ?atod ﬁeﬂeﬂor- clng

Klass, ".',“;"""A'é' break) This lamp is furnished with ¢
or -

volt but - eurrent. One extra bulb furni-t ed free
with each Jamp. Additional bulbs,

153¢c cach, Packed in a corrugnted

f,.n{‘l.:n. Shipping  weight 2 )ps, [ ]

ree L L L

iCont (he' " Government abo ut F.0.8, N. Y.
$10.00) 3 for $5.00

These lamps will make an attractive souvenir of the
w«‘-‘rlhl \;I‘:r for your Club, Motor Boat, House, Deoh,
o

&0 y h— F accevtable. KIE 1o ny of por ighapill 8140 be an
il GOLD SHIELD PRODUCTS
Trailer Camp 350 Greenwich St., Dept. S-8 New York City

300 WAY s— The Signal Must Be Gooc”_

TO M A K E M o N E Y (Continned from page 235)

hecome mired. This effect occurs because

ISNEIEI%?)'[JGTORY 68 PAGES | the modulating or voice frequency which is
OFFER superimposed on the carrier frequency tends

to widen out the carrier by an amount plus
and minus the modulating” frequency. Tech-
nically, a modulated carrier wave can be
resolved into three component frequencies—
one the fundamental carrier frequency, one
this fundamental minus the modulating fre-
quency. and the third the fundamental plus
the modulating frequency.

A Brand It can be readily seen that when modu-
New Book || 12UNE frequencies go above 5000 cycles (5
1938 copyright || KC.), carriers separated by only 10 ke, will
cross up. Modern high-fidelity modidation
In "CASH IN" involves frequencies at least as high as 8
you will findall || or 9 ke.

the real money- Then what could be done to reduce the

Good Only For
A Short Time

107 ¢

D ON A makers — dozens : :
et A of profitable tested || NCW interference and restore the consistent
GUARANTEE] mail order plans, program reception which many letters from

confidential business South America begged for?
secrets, dozens of practical tested for- . .
mulas, successful, and honest teated schemes Here was the situation:

—many actual exPeriences of men who have

stasted on Alke T iorsstiall miosetirn—Hith Because of the difference in direction,

less than $10 capital, DJN could cover South America effcctive-

Buyers of This Book Tell Us— Iy hy using a narrow heam—only 15 de-
. . “the biggest dime's value Fve yet to sce. || &rees wide. Right away, the DJN signal
The book is worth at least one dollar.” SaM- was powerful hecause most of its energy
80N BUDA, Brooklyn, N. Y. appeared to be crowded into this narrow

- =« "Your book is as good if not better beam
than others selling at $1.00.” GEORGE BRUNET, -
Montreal, Canada. As for the broadcasts from Schenectady,

.. "CASH IN is the best value I have yet ) o . !
to see in the mail order field” LAWRENCE a much wider beam had to he used to prop

Fox, Brookiyn, N, Y erly spread out and cover the South Amer-
“CASH IN" containg 68 pages of tested ideas covers ican continent—with corresponding Joss in
ing ¥ type of full- -or spare-time enterhrise—it is H g

e P U e T I signal strength, even though higher power
40,000 WORDS IN THE TEXT. might be used in the antenna,

sperial Introductoryiofer After a careful study of the situation and

10 CENTS per copy. {(Regular price 25c,) Sent L » &
POSTPATS anywheve in U, S. xpon recoipt of fem of the frequencies stilf availahle, the G. E.

“’;‘A’}';‘(‘)"‘;;:_’";‘CANS INSTITUTE Co. applied to the F.C.C. for certain new
245-T FIFTH AVENUE NEW YORK, N. Y. authorizations.
236 Please say you saw it in SHORT WAVE & TELEVISION
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100 K.W. Power Soon Available

One of these was a power increase to
100 kilowatts for both W2XAF and
W2XAD. Another was for the use by
W2XAD of two additional frequencies,
9550 ke, and 21,500 ke. Still a third was
for permission to build an international
broadcast station (the present proper des-
ignation for a short-wave broadcast sta-
tion) at Belmont, California.

The latter station is to use 20 kilowatts
and operate on W2XAF's or W2XAD's
frequencies of 9350 and 15,330 ke, while
they are not on the air at Schenectady.

The object of all these provisions was
to enahle us not only to inprove reception
in Latin America, but also to make such
reception as consistent as possible through-
out a 2-hour day; and also to provide a
practical and consistent service to the re-
gions comprising the Far East.

All these new facilitics have been grant-
ed by the F.C.C,, and at present the two
new frequencies have been in use by
W2XAD for approximately two months.
Reports from Latin America are already
gratifying.

The Belmont, California, station is un-
der construction, while the new 100-kilowatt
amplificr at Schenectady will be ready in
a few weeks. This amplifier, available to
either W2XAF or W2XAD, utilizes a new-
ly developed tube particularly suited to
high power at high frequencies,

\While directive antennas, of the Alexan-
derson panel-type, have heen used for many
years by W2XAF and W2XAD—particu-
larly by the latter—the new plan contem-
plates the regular use of such antennas for
all transmissions to particular countries or
areas.

For instance, on the evening schedule to
South America, a 30-degree beam from
W2XAD on 9550 kc. is centered on Rio
de Janeiro, while W2XAF sends out a sec-
ond such beam, on 9530 ke., and adjacent
to the 9550 beam on the west. W2XAD
thus specializes to the predominantly Portu-
guese eastern half of gomh America, while
W2XAF uses Spanish announcements, etc.,
to the western half. Both beams carry pro-
grams carefully adapted to the desires of
their respective predominant audiences.
This is the technical and program arrange-
ment which has already elicited pleased
comment.

The effect of the directive antenna is such
that the beam signal strength—or ficld in-
tensity, as it is called—at a given point is
several times what it would be with the
same power in an ordinary antenna.

A directive antenna at Belmont will en-
able the new California station to serve the
Orient effectively. Such transmission from
this station will encounter a far more favor-
able daylight-darkness situation on the Far
Eastern circuit than could be possible from
Schenectady. At the same time, “listening
hours” in the Far East come at a time
which, on the Pacific Coast, interfere in
no way with other schedules.

Another feature is this: The long great
circle path from Belmont to the Orient cuts
across South America—a coincidence which
will enable Belmont, by reversing its di-
rectivily, to transmit to Latin America!
Such operation will thus complement the
South American service from Schenectady
and will be of help in providing that good
signal which is so necessary.

Concomitant with the primary purposes
mentioned ahove, the new facilities will
make possible improved transmission to
most of the rest of the world,

(A talk given over S-W stations W2XAD and
W2XAF by Boyd . Bullock, Assistant Man-
ager of Breadcasting, General Electric Company,
Scheneetady, N. Y.)

SHORT WAVE & TELEVISION


www.americanradiohistory.com

Avurora, Sun-spots and Radio

(Continued from page 199)

Radio Reception at Times of "Sunspot
Minimum"

It is believed. rightly or wrungly—rc
member, that the whole history of DX radio.
as you and 1 know it, does not yet contain
a complete cycle—that long-distance recep
tion of medium-wave transmissions is at
its very best near the time of a sunspot
minimum. Certainly, in 1923 and 1924, the
former being the year of a minimum, re-
markable reception with the simplest receiv-
ing sets was recorded in Europe of
U.S.A. stations that we should now regard
as quite small fry. Aunother good year was
1933, again the time of a sunspot minimunt.
But trans-Atlantic medium-wave stations
are still pretty well received, even though
we are not now far from a sunspot maxi-
mum. This may be due partly to the in-
creases in output power that have taken
place in transmitters and partly to the
much wider use of the sensitive super-
heterodyne receiver. We shall know more
about that when the next minimum occurs.

On the other hand, short-wave reception
on the higher frequencies appears to de-
teriorate towards a sunsput minimum and
to grow better and better—save for occa-
sional “fade-outs”—as a maximum ap-
proaches, Broadly speaking, the optimum
wavelength on the band between 10 and
100 meters increases as we near a minimum
and decreases as we recede from it

10y S5m. 13y 3M
",

ustally far south. When Professor E. V.
Appleton took an expedition to the north
of Norway for the purpuse of investigat-
ing the cffects of the Aurora on radiv re-
ception he found that during its occur-
rence the various layers in the upper at
mosphere that are normally reflectors of
short and medium radio waves ceased to
perform this function. In other words, the
sky-woare of any short-wave or medium-
wave transmission passing through the
Auroral area was liable to be no longer
cffective.

\What are sunspots? \What is the Aurora?
No one, probably, could give a definite an-
swer to either question. \We believe that
sunspois are huge whirlpools in the outer
gascous layers of the Sun, which is all
that we can see of him, caused by tremen-
dous activity within. Big sunspots go, as a
rule, in pairs, and it s stated by Dr. Smart*
that one of the pair is magnetically a North
Pole and the other a South. “It is,” he
writes, “us if a gigantic horseshoe magnct
were embedded within the Sun, its ends or
poles, just protruding through the photo-
sphere.” Sumetimes large spots may ap-
pear to bhe “singletons.”” Hale, however,
discovered that single spots of great size
are invariably accompanied by correspond
ing “invisible spots’—centers, that 1s. of
terrific solar activity which do not b-cak
through the photosphere to become visible.

2y 3m,
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The varying lengths of Sunspot cycles is apparent from this chart.

A certain amount of solar activity, it
would scem, is necessary for good short-
wave reception at long ranges. We know
comparatively little as yet about long-
distance reception on the ultra-short waves.
But here again such expericnce as we have
appears to indicate that the best results are
obtained when the presence of smallish sun
spots show that some solar activity is
in progress.

The Aurora—Its Probable Cause

Next. the Aurora. This is by no means an
uncommion phenomenon in high northern
latitudes, though it is rarely seen so far
south as it was on January 25. Big sun-
spots are accompanicd, as a rule, by Auroral
displays, though this is not always the
case. The Aurora. which is a sign that some
great clectrical disturbance is taking place
in the upper atmosphere—and possibly in
the Earth itself—may occur when there
are no great spots on the Swu, or may not
occur when there are. That of January 25,
for cxample, happened not when the great
sunspot group—the sixth largest recorded
since these were first measured—was in the
middle of the Sunm’s disk, but when it had
almost passed out of view.

Nor is it true, as | have alrcady men-
tioned, that an Auroral display wipes out
all short-wave signals; it usually affects
those coming from a northerly direction,
though its effects may be much more wide-
spread when it is visible in latitudes un-
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And the Aurora? So far as we know, this
is due to a bombardment of our aunospliere
by charged particles shot out fromn the
Sun. The Aurora itself is generally not
less than some G0 miles above the Eartly's
surface. which corresponds fairly well
with the height of the Heaviside Layer. It
has, however, heen observed at far greater
licights.

Ouce we have banished the idea that
visible sunspots are the immediate causes
of magnetic storms or of Aurore we can
admit that such phenomena are most com-
monly brought to the notice of the listener
at times of great sunspot activity, At a
sunspnt maximum or during the period
shortly before or shortly after it is recarded,
this activity is at its height. We are ap-
proaching a sunspot maximum now ; when
shall we reach the culminating point?

How Long Is a Sunspot Cycle?

There is a common belief that sunspot
maxima recur regularly every cleven years,
but this is by no means truc, as you will see
if you spend a few moments in examining
the accompanying graph, which covers the
sunspot cycles during the past hundred
years. 1 use the term “sunspot cycle” with
its uswal connotation—the period that
clapses between one maximum and the next.

No such cycle during this perind has

W, A. Smart, M.A., N8, F.R.A8, Couch Adams
Antronomer, Cambridge Unlversity, “"The Sun, the Stars
and the Unlverse' (p, 07

).
(Continued on page 238)
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Aurora, Sun-spots and Radio
(Continued from preceding page)
occupied exactly eleven years, Actually, it
was not until 1843 that the existence of the
cycles was suspected, and not for more than
ten years after that was it accepted. The
longest cycle of the past hundred years
was that of 1870-1883, which extended over
thirteen years and three months; the
shortest, 1917-1927, was just nine yvears
and cleven months. It is worth noting tha*
this latter very short cycle (10t the shortest
on record, for that of 1829-1837 was of but
seven years and five months i1 we ¢an trust
the observations of those days) imme-
diately precedes the one that is now being

completed.

The average for the eight complete cycles
shown in the graph is eleven vears and
three nonths, which is exactly the dura-
tion of that between 1906 and 1917. The
longest on record was the 1816~1829 cvcle,
which occupied thirteen years and five
months.

But there is some doubt whether what
we call a complete cycle is really anything
of the kind. Smart mentions that if the
leading spot of cach pair corresponds to a
North Pole in one eleven-vear cycle, the
polarity is reversed in the next. He sug-
gests that the complete cycle may he not
eleven vears and a bit, but 22-23 years.

www americanradiohistorv com

Looking at the graph, we notice that the
AuEXiMum-to-maxunum cycles between 1837
and 1917 run: short—long—short—long—
short—long—average. This suggests that
there may well be something in this “double-
cycle” theory. I{ so, we muy now be in for
a very slow rise from the minimum of 1933
tu absolute maximum—or possibly for a
longish period of great sunspot activity
with no pronounced maximum peak—ior
the present still incomplete cycle follows
the phenomenally short one of 1917-1927.

Many expected that the culminating point
would occur towards the end of this vear,
but there are signs that we are still some
way trom it. It is agreed by astronowmers
that at times of sunspot maxima all main
groups are found to be within 12-14 (e-
grees of the solar equator. At minina they

{ are seen in latitudes as much as 30 degrees

Please say you saw it in SHORT WAVE & TELEVISION

north or south, but as a maximum ap-
proaches they move nearer and nearer to
the Sun’s equator. The recent great group
was m latitude 19 degrees North: it was,
therefore, some 5 degrees outside the “max-
imunt zone.” This suggests that the com-
ing maximum may not be recorded this
vear.

At the sume time it must not be over-
looked that the rise {rom minimum to
maxinun is, as a rule, very much more
rapid than the fall from maximum to mini-
mum. During the period covered by the
graph the fall averaged six years and eleven
months; the rise, four years and four
months. The last fall (1927-1933) occu-
pied but six years and three months, [t
may be, thercfore, that the rise which we
are experiencing will prove to be more than
usually speedy.

My own prediction, made after a long
study oi the sunspot ngures available, is
that the approaching maxXimmm is more
hkely to occur next vear than this. Rather
than a sharply-defined maximum point, 1
expect a long period of great solar activity,
followed by a very slow fall to minimum.
One must, though, hear in mind that the
recorded observations of suuspot maxiina
and minima cover little more than a cen-
tury out of the hundreds of millions of
vears during which they must have been
taking place. It may be that the cycle now
accepted is but one half, one quarter. one
eighth, or some other unknown {raction
ot a real cycle.

In any event, we are assured of pleuty
of medium-wave, short-wave, and ultra-
short wave adventures for a good many
months to come.

When Holland Televises
(Continued from page 203)

high-pressure mercury lamps, each of 1000
watts rating, can be attached wherever
necessaryv. These lamps have a closed wa-
ter-cooling system. During transport the
studio zet-up as well as the camera and
the aerials can be carried in the transmitter
car. All sensitive parts of the nstallation
are spring-supported, so that they may
withstand jarring.

The whole apparatus is fed with alter-
nating current; no generators or batteries
need thus be transported to supply the
necessarv electrical energy. which must he
taken from the Jocal mains. The whole thus
forms a complete low-powered television
transmitting station. In giving demonstra-
tions several receivers may be set up in the
neighborhood in order to exhibit the pic-
ture received “through the ether’; there
is, however, the possibility of transmitting
the picture by means of a cable directly to
several demonsiration receivers, in case
local conditions make the use of a radio
link impossible.

SHORT WAVE & TELEVISION


www.americanradiohistory.com

W2XDV—Pioneer High-Frequency Broadcaster

{Continued from page 205)

amiomnce to the program circuit and from
the audio to the radio monitor circuit. The
audio rack contains the class “B” modula-
tor, the driver amplifier, and the monitor
amplifier, together with associated power
supplies and control relays, The radio-
frequency section is composed of the 802
crystal oscillator, the 304-B tripler, the
304-B doubler, and the 304-B modulated
final class ~C” amplifier, together with
associated power supplies and control re-

AND 15|
ARARC
—— 200
— ORECron
— MSSIN
AND 21MC. ’ 3 Ll
"7ANTEN~A ‘\‘ . {
e L2 - \
. '
\; 10z’ 2 N
\ AN
\ N
s \ £
soiniemen |\
INVERTED" V" ——— " FEEDERS
ANTENNA ARRAYS -
\ - TRANSMITTER
1,15 AND 21MC
ANTENNA \ CDIRECTION
W2xE& TRANSMISSION
EUROOEAN )
WORIZONTAL
ANTENNA
PEEDER
©° \
TRANSMITTER V?&Tx
1"COARIAL '
I
f '.—.—.__'i-.—_—_?.—_-.-_'l
o

Directive aerials for South America and
Europe at the C.B.S. short wave station
W2XE, Wayne, N. J.

lays. An r-i monitor rectifier is also
mounted in the radio-frequency section.
The output of the modulated final amplifier
is fed by means of a l-inch coaxial trans-
mission line approximately 50 fect long to
the base of the quarter-wave matching sec-
tion, which transfers the power into a hali-
wave vertical antenna, This antenna, ap-
proximately 14 {ect, 8 inches in length, is
mounted on top of the water-tank pent
house at the highest point on the building,
275 fect above the ground level

As is the case with all experimental high-
frequency broadcast stations, W2XDV is
licensed for the purpose of investigating
the transmission characteristics of these
frequencies, particularly with regard to their
suitability for a broadcast service. Much
valuable information has been obtained
through the effort of these investigations.
A thorough knowledge of the conditions to
he encountered will eventually lead to the
full utilization of this new range of fre-
quencics, which will result in another con-
tribution of science to the everyday interest,
convenience and necessity of the general
public.

Purpose of ''High-Frequency'" Broadcaster

In connection with these investigations,
cach licensee of an c:_:pcrl_mental_ high-
frequency broadcast station is required by
1933
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the terms of lis license to submit to the
Federal Communications Commission an
annual report of the program of research
and development conducted during the cur-
rent license period.

These studies include data taken in field
surveys on the signal strength and signal-
to-noisc ratios observed in the surround-
ing area, as well as data on technical de-
velopments  in  equipment.  The  high-
frequency broadcast stations in the higher
frequency groups are cngaged in the de-
velopment of a community, or short-range
local broadcast service. The primary secrv-
ice arca, in fact the only cffective service
area, of this type of transmission is based
upon dircct [ine-of-sight transmission and
is thus a function of the height of the trans-
mitting and receiving antennas. This must
not be construed to mean that small ob-
structions in the line of transmission will
make reception of high-frequency broad-
casts impractical, but it docs mean that
normal transmission much beyond the effec-
tive horizon will be rapidly attenuated. For
average conditions, this range may be con-
sidered to be approximately 20 miles, al-
though for exceptional antenna heights or
very high power transmissions, the range
may be considerably greater.

Since the received signal strength is di-
rectly proportional to the receiving antenna
height for reception at these high frequen-
cies, it should be evident that much more
importance must be placed upon receiving
antenna installations, if the full possibili-
tics of reception at these frequencies are
to be realized. The advantages to be gained
by locating high-frequency receiving an-
tennas abotve roof-level and at sites well
removed from street traffic are three-fold.
First, a much stronger ficld strength is

generally available; second, a high order |

of reduction in noise-voltage pickup is to
he expected ; and third, a higher stability in
field strength is accomplished, due to the
reduced possibility of reflection phenomena
caused by moving objects such as auto
tnobiles,

Station Heard Across Atlantic!

As contrasted to the effective service arca
for which these very high frequencies are
best suited, mention should he made of oc-
casional long-distance reception possible at
these frequencies. Long-distance transmis-
stons occur when unusual conditions of
jonization in the upper atmosphere exist.
Such conditions of the ionosphere follow
the trend of the eleven-year-sun-spot cycle.
Under conditions of abnormal  sun-spot
activity, the lowest layer of the tonosphere
provides short periods of sky-watve trans-
mission cven at frequencies as high as 60
megacycles. During the past yvear, as the
sun-spot cycle has been approaching a
maxima, W2XDV has received a number
of reports of long-distance reception, in-
cluding reports from Michigan, California,
Nova Scotia, Quebec and Ireland! During
this same period, WOXHW, Minneapolis,
Minnesota, which is also a 50-watt experi-
mental liigh-frequency broadcast station,
operated on 31.6 mc. (9.49 meters) by the
Columbia Broadcasting System, has re
ceived long-distance reports from lreland,
Scotland, Germany, and Australia *

*However, the orcurrence of conditions favorable to
long-distance transmission is believed to be so Infrequent
that Hitle interference will result to the reception of
incal stations. even when high-frequency broadeast as-
signments ure duplicuted ut comparatively short geo-
graphical Intervals.

S-W FANS and HAMS alike will find
many valuable articles in the Sept.
number,
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s, .ol 00 L Prepaid ........... L ]

The country’s

west is using a minicam. Anywhere

scene—anything you want.

at a much higher cost.
exporures. Exuip|

sccurate “‘spy glass™ view-finder.

measures 5° long x
expensive to use.

HUDSON SPECIALTIES COMPANY o

partinent Lo carry extra film roll and tripod socket for moanting. Uses eco- U.S.A. gquar-
nomical Hodak 137 or_Agfa AR flim In color or black and white. Housing I‘";‘.‘r‘y of sate "'T

bullt of unbreakabls Bakellto-Coraposition. Camera weighs only 9 ounces,
3" high x 2%° wide. Easy to opersto and extremely In-

RADIO PUBLICATIONS, 37 HUDSON 5T., NEW YORK, N. Y.
Action! Thrills! Sights! Fun! —
In Every CANDID GAMERA Shot!

new craze—CANDID CAMERA
Shooting. Everyone from north to south—east to
you go—day
or night—under any conditione, there're thrills
taking CANDID CAMERA pictures. In a flash
you eatch your subject—a popular golfer, a screen
or radio star, & ball player, your children, an action

This minicam, Dopularly priced at $3.98, is comparable to others selling
It takes 16 Dictures. either instsntaneous or time
with Wollensak 50 mm. strong lens, speed shutter and
Fixed focus guarantees sharp
1%x1% inches. Enlsrges with clstity up to 8x10 inches. Has sbecial com

Shipped POST-

Pictures; PAIQ anywhsre in
with

$398

40T West Broadway e New York, N. Y.

Taking the
Country by Storm—

RADIO-CRAFT

RADIO-CRAFT s devoted to
sl pheses of radio—servicing.
Set  construction.  electronica
facsimile. ete. Brings you shart-etts that lead
you out of difficult problems. Features such de-
artments ss—Tatest in Radio—New Tubes—
nternationa] Radio Review—Data Sheats—Tele
viston—Operating Notes—plus many sdditional
depariments. Edited by HUGO GERNSBACK.

Over 175 1 llustrations In Each lssue!

SPECIAL OFFER!_FREE ocopy of the 1938
RADIO RFFERENCE ANNUAL—s valuable 6%-
Page book—with Seven Months Subgeription to
RADIO-CRAFT for £1.00

RADIO-CRAFT
T HUDSON BT. NEW YORK, N. Y.
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Reception on 2-Meters
(Continued from page 206)

effect, and in fact a similar flutter was
noticed coincident with the passing of an
airplane, and there were occasions during
the test when the field dropped out com-
pletely for a few seconds.

Some of the test curves showed that the
fading was least around the midday period
from 10-4 o'clock. Most fading of large
amplitude occurred during the evening and
early morning hours. Theoretical formulas,
which have been verified experimentally,
are available and these—together with some
of the curves shown in the article which
appeared in the March 1938 issuc of the
Bell Laboratorics Record—make it possible
to calculate the average field strength and
the power required to maintain this field.

www.americanradiohistorv.com

Audio Amplifier and

Power-Supply
(Continued from page 231)

substituted for the second filter choke. No
output transformer was included in the am-
plifier, since most speakers have trans-
formers mounted directly on them. A 7000
ohm transformer must be used for a proper
m:}ltcll between the 6N6G and speaker voice
coil.

The five-prong socket furnishes power to
the receiver. 6.3 volts is supplied for the
heaters besides the plate voltages. By means
of the slider on the 20000 ohm, 50-watt
resistor, any desired voltage may be ob-
tained. If necessary, several different volt-
ages may be had merely by using addi-
tional sliders on the adjustable resistor.
Each tap should be by-passed by at least
a one-half or one mfi. condenser. If more
than two voltages are required, a socket
with a larger number of comtacts will be
necessary,

As with all types of audio equipment,
the amplifier chassis should be connected
to a good ground. This will prevent the
amplifier from oscillating and result in no
hum being evident,

I.R.C. (Resistors)

1—0.1 meg., ¥ watt

1--0.25 meg., 14 watt

1—2 megohm, 14 watt

1-—20,000 ohm, 50-watt adjustable
1--1 meg. fader control

1-—0.5 meg., tone control

CORNELL-DUBILIER {Conden sers)

2—.1-mf, 400 v. paper Dwarf Tiger
2-—35-mf., 400 v. paper Dwarf Tiger
1—.05-mf., 400 v. paper Dwarf Tiger

3—16 mf., 450 v. electrolytic, type JR

MEISSNER
! 3—0ctal sockets

STANCOR (Transformers)

1-—Power transformer, type P-5059
l—choke, 25 henries, 140 ma., type C-1421
I—choke, 30 henries, 80 ma., type C-1420

RAYTHEON

1-~6J7 tube

1—6N6G tube

1—5X4G tube

CINAUDAGRAPH (Speaker]

1—8" speaker, type EZ-8-10, with universal
output transformer

MISCELLANEOUS

1—>35-prong socket
1—4-prong socket
1—Double fuse mounting
1—SPST togﬁle switch
2—Phone jacks

2—Dial plates

Knobs
1—Line cord
KORROL

1—6" x 14" x 3” black krinkle steel chassis

Here's Your Buﬂbn

The illustration shows the
beautiful  design of the
Official Short Wave League
button, which is available
to everyone who bécomes
a member of the League.

The button measures ¥%
inch in diameter and is
inlaid in enamel—3 colors
—red, white and blue. The
requirements for joining the L«Tuo are explained
in a b'ooklof, copies of which will be mailed upon
request.

Please note that you can order your button at
once—Short Wave Leaque supplies it at cost. the
price, including the maiiing, being 35 cents. A
solld gold button is furnished for $2.00 prepaid.
Address ali communications to SHORT WAVE
LEAGUE, 99-101 Hudson St., New York.

SHORT WAVE & TELEVISION
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A Modern 35-Watt Exciter |

(Continued from page 233)

the tuning procedure is carried out as out-
lined above. In order to obtain the maxi-
mum output, the 3,000 ohm buffcr bias re-
sistor would have to be readjusted; this,
however, is unnecessary as there is plenty
of excitation 1or the RK-39, cither on the
fundamental or when doubling.

No provision has been made for antenna
tuning. The author has been using a single-
wire fed matched-impedance antenna for
20 meter C.\WW. work, the feeder being
clipped directly to the amplifier tank coil
as shown in the photograph. \When using
this type of attenna, always insert a good
quality mica blocking condenser of about
002 mi. or larger to keep the high dc
voltage off the feeder line; even 400 volts
can be fatal, so be careful when making
changes or adjustments with the power
turned on.

The author would be interested in hear-
ing from those who build this little exciter-
transmitter and to learn of the results ob-
tained with it, especially on 10 meters. 1f
a reply is deSIred enclose a staped and
self-addressed enve10pe. Address him in
care of this magazine,

List of Parts, Exciter

HAMMARLUND

C1—140 mmi. tuning condenser, MC-140-M

C2-—140 mmif. tuning condenser, MC-140-M

C3-—-140 mmf. tuning condenser, MC-140-M
4+-——70 mmi. tuning condenser, (double-spaced.
MCD-35-MX, with the two sections counected

in parallel,
C10—" Air- paddm? condenser,” 100 mm{. APC-100
L1—Oscillator coil, see text and coil table

L2—Doubler plate coil, see text and coil table
L3-—Amplifier grid coil, see text and coil table
L4—Amplifier plate coll see text and coil tahle
RFC—R.F. chokes, 2.5 mh. receiving type, CH-X
4- -[solantite sockets, six-prongs, S-6

{solantite socket, eight-prong. octal. $-8

l—laolanmc socket, five-prong, S-5
1—Isolantite or bakelite socket, spring mounting

type, 8 prong
2—Removable coil shields, CS-3
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exciter unit.

for Auqust, 1938

C5—Mica condenser, 0.006 mf.
Co—Paper tubular condenser, 0.05 mf.,
C7—Vaper tubular condenser, 0.05 mf.,

600 volts
600 volts

C8-—Mica condenser, 0.000 mf.
C9-Mica condenser, 0,0005 mif.
C11--Mica condenser, 0.00025 mf,

Cl12—Paper tubular condenser, 0.05 mi., 600 volts
C13-—Paper tubular condenser, 0.05 mf., 600 volts
Cl4- Mica condenser, 0.006 nif.

Clo— Electrolytic condenser, 16 mf., 450 volts*

-Fixed resistor, 100.000 ohms. 1 watt
R2—Adjustable u\irc wound resistor, 5,000 ohms,
5 watts
R3I—Wire-wound reqc(or. 15.000 ohms, 25 watts
R4—Non.inductive wire.wound resistor, 5 watts
(see text)
RS- Wire-wound resistor, 400 ohms, 50 watts
R6—Wire-wound resistor. 15.000 ohms. 25 watts
IS—Con ling or “link™ cuil. see coil tahle
J1-J2—-Closed-circuit jack~ (see text)

TRIPLETT
1—0-10 A.C. voltmeter (optional). nindel 231
1—0-75 D.C. milliammeter, model 221

1--0-15 D.C. milliammeter. model 221
1---0-200 D.C. milliammeter, model 221

BLILEY
1-—Crystal {see text)

NATIONAL
4—15¢" dials

RAYTHEON
RK-39, 6L6 and 6C5 tubes

MISCELLANEOUS

3— Feed-through insulators, %" size
2—Feed-through insulators. 78" size
1--Power cable. heavy-duty. §-wire
1—17 x 8 x 5 inch chassis and 834 x 19 panel (sec

text and figs. 1 and
Miscellaneous

solder. etc,

*Used only if RK-39 is modulated.
Power Unit

2)

machine screws, hook-up wire,

STANCOR

1-—P-4022 flament transformer, 5 v. at 6 amp,
and 6.3 v. at 6 amp.

1—P-4024 plate transformer, 400 v.. 300 ma.

1-—C-1402 swinging choke, 8-30 henries, 250 ma.

1—C-1412 filter choke, 15 henries, 250 ma.

SOLAR

4 -Heavy-duty wet electrolytic condensers, 8 mf.
600 v.

RAYTHEON
I—Type 83 or 83V tube
HAMMARLUND

I—Isolantite socket,
ing type

I.R.C.

1—Vohage-divider resistor, 20.000 ohms. 73 watts

MISCELLANEOUS

1-—Standard 834 x 19 inch steel punel
1—10x17x 3 mch steel chassis

four-prongs, spring mount-

2—Toggle switches, S.P.S.T.
PO“CT ('Ol'd machme SCTEWS, etc.
Coil Data
¢ Hammarlund)

Band urns

Meters on L1 L2 1.3 L4
160 55" 55 55 55
80 28 28 28 28
40 28 i8 18 18
20 28 6 6 6
10 15%2 214 214 214
* (1) Using 160 meter crystal; (2) using 40 I

meter crystal. All coils are Hammarlund “XP-53"
receiving type with part of the turns removed. The
link coils L5 between the amplifier tank and the an-
tenna circuit and between the 6L6 and RK-39
stages (if link-coupling is used) would consist of
4 turns each wound about % inch from the *‘cold”
end of each coil.

CORRECTION NOTICE

Through an error, a credit for con-
densers was omitted in the list of parts for
the “WBKPX"” Beginner’s Transmitter on
page 185 of the July issue. Credit for the
four wet electrolytic condensers, 8 mf., 600
volts each, should have been given to the [
Solar Manufacturing Corporation. f
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FRIEND of the HAM OPERATOR!

Every BUD research man is a short
wave fiend cats it, sleeps it,
experiments and perfects itl

That's why BUD Radio Parts are

always a step

ahead, always
“THE BEST
FOR LESS."

Your problems
are BUD"S
problems. Here
are several

BUD parts
taken at ran-
dom. Every

one is depend-

able. Use BUD
parts for Q5-

R9+ Reports.

Send for YOUR
copy of the
new 60 - page
BUD Amateur
Station L o g
and Data Book,
— NOW only
10c

BUD RADIO, INC.

CLEVELAND, OH

PHONOGRAPH RECORDS

12 Decca, Bluebird or Yocalion Records, $1.
8 Yictor, Columbia or Brunswick Records, $1.
Each record is the standard

10” and plays both sides.

Hot dance numbers, vocal in-
strumental, waltzes, old timers,
cowboy, hill billy, etc.

All popular artists. Hurry
while they last. No. C.0.D.

Send For Qur Giant Summer Catalogue
UNITED RADIO CO.

58-P MARKET 8T. NE\VARI(.

A SMALL BU.‘“NES.‘F
of YOUR OWN

Men and women don’t waste Your life siaving for others.
(et a copy of & SMALL BUSINESS OF YOUR O\WN by
W, A. Brooks, a 150 page book containing 1000 practical
plans on how to sturt & Drotitable business in spare time
without capital Investment. Send $1 for this gold mine of

N, L

practical information. Money back guarsnieed. Dept. Sw.
UNIVERSITY PRESS. 305 E. 45th 8t. N. . Y. C.

CHASSIS — CABINETS
PANELS & CANS

STANDARD SIZES ON HAND
SPECIAL SIZES MADE TO ORDER
KORROL RAOIO PRODUCTS CO.

Dept. §-8

350 Greenwich 8t. New York City

HA\.I’F The RADIO WANT
r"

How would
Nationally wch m Strom
berg Carlaon Philco. RCA. bmlll. G E
etc.. etc.. lor home. farm and auto. over
mmmmm Ahuhundraﬂu
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) todsv for the new IKI lhﬂ catalog
{k MODELL'S Dopt. olarfiands S2., N.Y.C.
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paper should be fed from a continuous roll,
rather than used in sheets which would have
to be individually placed upon an easel or
around a drum. The advantages of the con-
tinuous feed, both at transmitter and re-
ceiver, are self-evident.

2 Images on | Receiver

At the transmitter there are two forms
of pick-up, or scanner, used interchange-
ably. One type resembles the conventional
drum scanner, around whose cylinder is
wrapped a paper sheet carrying the text
or illustrations to be transmitted. The
drum scanners are used in pairs, the
second one usually being reloaded for a
coming program during the time that the
first one is actually being used for trans-
mission. However, the two drum scanners
may be used simultaneously, each one trans-
mitting a different progriun on the same
channel, with only a single radio transmit-
ter. In such dual-program operation, any
home user of a Hogan facsimile may repro-
duce whichever of the two programs he
desires, or, if he has two recorders, he may
reproduce both programs at the same time—
and with only a single radio receiving set.

The second form of transmitting scanner
takes the copy to be transmitted as a con-
tinuous strip of paper 8% inches wide.

How Picture Reproducer Works
The reproducer is a compact and simple
device for attachment to any home radio
recciver or for incorporation within the
cabinet of a special facsimile set. The user
loads it with a carton containing a roll of

The Hogan Facsimile System

(Continued from page 211)

electro-sensitive paper, threading the dry
leading end of the roll through the repro-
ducer, much as a sheet of paper is inserted
into a typewriter or a film placed in a
camera.

After the paper has been turned into place
by means of the typewriter knob on the
right side of the reproducer, the user turns
on his radio set and tunes to the facsimile
broadcasting station, just as he would tune
to a sound broadcasting station. He can ad-
just his tuning and volume controls either
by listening to the facsimile signals (which
usually sound like “peep-scratch, peep-
scratch, peep-scratch”) on a loud-speaker,
or hy watching his facsimile reproducer at
the visible marking point, or by means of
a tuning-meter or magic eye on his receiver.
That is all he has to do, for the act of
turning on his receiver also starts his fac-
simile recorder.

The first ten or twenty strokes of the re-
cording pen may be consumed in the auto-
matic process of “framing” or centering the
picture or text. The receiving machine does
this all by itself, and thercafter remains in
frame and in synchronism as long as it is
in operation. The automatic centering sys-
tem, which prevents the machine from
showing only part of a picture, off center
either to the left or to the right, has been
designed so that it cannot be disturbed by
static, interference or electrical noises so as
to throw the picture off center.

Recording Always Visible

The finished copy is visible from the in-
stant it is recorded until it is fed out of the

top of the reproducer as a dry, continuous
strip of paper 7 inches in width. A tear-off
edge is provided so that individual pictures
or text units may conveniently be cut from
the strip, if desired, as they are finished.
The width of the pictures and text lines
is 6 inches, and the paper feeds at the rate
of one inch per minute, so that 6 square
inches of copy or 7 square inches of paper
are delivered each minute. The copy is re-
produced in successive lines spaced by 1/100
of an inch, center to center, and slightly
more than 1/100 of an inch wide, so that
the lines overlap enough to give the appear-
ance of smooth, unbroken text or picture
reproduction. The precision of operation is
sufficiently high to give clear reproduction
of newsprint in small type, of even the 6-
point size occasionally used. Any larger type
is easily readable, and text is transmitted at
speeds to and beyond 100 words per minute.

When this facsimile system is used in
territories where power-line synchronism is
available, the transmitter and receivers are
kept in step by the use of synchronous
motors. These provide the simplest reliable
means of synchronizing. However, in point-
to-point services over long distances, or in
broadcasting to airplanes or to homes in
direct-current or non-synchronous districts,
the synchronous motors cannot be used. To
meet such special conditions, the Hogan
laboratories have developed a simplified type
of automatic independent synchronizing
system. This has been used successfully in
service demonstrations of the picture trans-
mission system between New York and
San Francisco.

99 Hudson Street, New York, N
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Just think of it—you can get absolutely FREE—the smallest CANDID CAMERA
ever made. It actuslly fits into your vest pocket. This powerful midget camera takes
snapshots or time exposures that will astonish you. They're ciear, sharp, interesting,

Wi

shows the construction eof Y

the handy AMERA offered to You with
your subscrivtion to SHORT .V?AVE AND sharpness. Make fine enlarge-
TELEVISION. ments.

exposures. Film rolls cost only 10¢ each.

Send your subscription today to SHORT WAVE AND TELEVISION
for One Year (12 issues) and receive absolutely free one of these truly
remarkable cameras. New subacribers are accepted or Yyou may extend
your present subscription for another twelve months under this offer.
Mail your remittance of $2.50 to the publishers of SHORT WAVE AND
(CANADA AND FOREIGN $3.15.) You will
promptly receive your FREE CANDID CAMERA by return mail, sent
POSTPAID. Film rolls available at the same time at ten cents each.
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LOOK AT THESE FEATURES!
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able metal alloy.
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Equipped with Wollensak menis-
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Television for the Beginner
(Continued from page 217)

slow-acting selenium cells were the only
ones available at the time), and only the
simplest and criulest sort of figures (really
shadowgraphs) could be reproduced at the
far end of the circuit. In some of these
early television experiments the translating
units at the receiver were simply small clec-
tric lamps.

Figs. 2 and 3 show how the modern
light-sensitive unit known as a photo-clec-
tric cell makes it possible to transmit differ-
ent gradations of light and shadow electri-
cally over a wire or radio circuit. There are
different types of photo-cells, a number of
which are sclf-generating; that is when a
light is flashed un the cell, the photo-chemi-
cal effect is such that an electric current is
produced and this cffect can he read direct-
ly on a meter as shown in fig. 2.

Another elementary stage in the story of
television is that shown m fig. 3. where
variations in the degree of light flashed on
the photo-electric cell are passed through
an amplifier, and these amplified currents

caused to produce variations of light in a
neon lamp. Up until the advent of the
cathode-ray television system at present in
vogue, the neon lamp was very useful as it
worked sufficiently fast to permit its use in
high-speed scanning, which was not the case
with filament type lamps. The neon bulbh
merely has two insulated wires projecting
into a glass bulbh containing ncon gas.

What is Scanning?

At this point we come to the subject of
scanning, the bugaboo of many purists in
television research who believe that our
physicists should be able to provide us with
instantaneous transmission, without having
to scan an object line by line. We have seen
from the foregoing discussion that if we
were to have an image pick-up unit pro-
vided with 200 cells in a row and 200 rows,
that we would have to have 40,000 wires
connecting the 40,000 light cells with a
similar number of Imnps at the image
reproducing end of the CIrmIt Keep in mind
that today we are scanning with 441 lines
and we are only now reproducing a fairly
respectable image, so far as the %rlclit) of
detail is concerned. Multiply 400 x 400 and
we find that 160.000 wires or short-wave
frequency channels would have to he
utilized for the instantaneous transmission
of an image, if scanning was not to be re-
sorted io.

Now glance at fig. 5. and we see that if
we could scan the tmage subdivisions, such
as or points, 1. 2. 3, 4, etc., fast enough so
that the eve contd not dctcct it, in the end
we would ohtain the same effect as if we
had provided the immense number of wires
required for instantaneous transmission of
the image. This is a clever subterfuge of
our television engineers and the first at-
tempts at rapidly scanning an image in this
fashion were made by Nipkow. He did not
attemipt electrical Scanmng. but he provuled
a means of optically scanning the image by
means of a w hlrlmg disc contmmng a spiral
of holes as shown in fig 5. A study of this
picture shows that as the number 1 hole
on the disc moves across the image. it will
describe a path covering the top part of the
forehead. Next. as the disc continues to
rotate, No. 2 hole scans a second path just
below path No. 1. Likewise the 3rd hole
will scan another path which might take in
the evcs, etc. The munber of holes in the
disc determmc% the fidelity of the repro-
duced image.

Some of the carly experiments with scan-
ning discs by Baird and others employed as
low as 24 holes, but this gives a coarse
1938
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reprocuction, lacking in the finer details.
Later 40 hole scanning was tried and then
we Iad 60 hole discs. A disc containing as
high as 100 holes was tried out by the Bell
Laloratories, ten years ago, and a very
excellent image was reproduced. However,
there was always a lack of fine detail and
television engineers continuously  stepped
up the number of lines by which the image
was scanned, until it has finally reached 441
lines; &0 lines and more have heen pre-
dicted for the future.

If vou examine any reproduction of a
photograph in this magazine with a mag-
nifying glass, you will find that the picture
is made up of a series of dots of different
sizes. A similar effect takes place in the
scanning of a television image, whether it
is hy means of a rapidly rev ()1\'111;{ scanning
disc or one of the new cathode-ray scanning
tubses.

Scanning Devices Must Be Synchronized

It goes without question. of course, that
the scanning device used at the transmitter
must be synchronized or maintained in per-
fect step at all times with the scanning de-
vice used at the receiver. Tf scinning discs
containing a spiral of holes, of the same
numher at both the transmitter and receiver
are employved, then the discs have to be
driven by synchronous motors which will
rotate them at exactly the same nunther of
revolutions per minute.

Referring to fig. 6, we sce a simpte circuit
for television by means of a wanmng disc.
The person or ohjecl whose image is to he
transmitted by television is iltuminated by
one or more powerful lamps, and the re-
ﬂccte(l light rays pass through the opcnmgs
in the scanning disc onto a light-sénsitive
device, such as a photo-electric cell, The
light pulsatious are transformed into vary-
ing clectric currents and thesc pass through
an amplifier of several stages and finally
arrive at the receiving station. Here the
impulses may have to be amplified again,
and the fluctuating clectric currents corre-
sponding to the light wvariations at the
tran~mitter are, for example, fed into a
neon lamp. In front of the necon tube we
place a scanning isc containing the same
number of holes as the one at the trans-
mitter. [f we look at the neon lamnp through
this whirling disc and its spiral of holes,
the face of the person in front of the trans-
mitter will be scen. The size of the repro-
duced image will depend, of course, upon
the dimensions of the neon tube and the
diamcter of the scanning disc. The bigger
the tube and the disc, the larger the repro-
duced image. The ﬁ(lehty or fineness of
detail is dependent upon the number of
holes in the «isc.

Note the method of picking up the image
of a person’s face at the transmitter in fig.
6A: at B a second method of picking up
the image at the transmitter is shown; this
one was widely used a few ycars ago by
leading experimenters., Here a powerful
source of lHght. such as an arc, is mounted
behind the scanning disc, and with suitable
lenses a4 beam of light is projected onto
the face of a person sitting in front of the
large photo-electric cells at . The light
ravs reflected from the face are preiected
onto these photo-electric cells (or light-
sensitive cells), and the resultant electric
currents are fed to an amplifier and then
passed on to the receiver.

Fig. 7 shows the elementary action
taking place in a cathode-ray tube; if
a magnet is placed near the tube in
which a cathode ray 1s projected on a

(Continued on paye 244)
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ine value that 18 not avajtable frobt other jobbers.
T tinatice all my time sales myself sa that 1 can
sell all receivers, transmitters, and Larts 1o you
on terms arranged 1o sult you with less Interest
cost.

T0O tuke your equidment in trade at a fair valye.

TO allow f"" to try any recelver for ten da)¥s
without obligation and to cooDerate with you in
every way 1 can 1o see that You are entirely
satished.

Compare Bob Henry's Terms with Others

Down 12 Mo.
Mode! and Cash Pay- Pay-
Recelver 'rlce ment ments |
The New NCIO00A ...$120.00 $24.00 $8.48
NC80X and NC8IX ... 99.00 19.80 8.99
Improved NCIOIX ....129.00 25.80 9.11
The New RME-69 .....141.03 28.20 9.98
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All orders and inquiries attended to by Bob
Henry, W9ARA; an active amateur for four-
teen years; graduate E.E. from M.LT.; owner
of Henry Radio Shop selling short wave
supplies for ten years. Your inquiries invited.
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111 North Main Street  Butler, Missouri
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RADIO INSTRUCTION,

ANYONE can
LEARN CODE the
CANDLER WAY

SHORTCUT THOSE TEDIOUS
HOURS OF UNDIRECTED PRACTISE!

Like thousands upon thousands of others,
after a few weeks of Candler Training,
you'll find you've made more progress
than you did with months of undirected
practice. With Candler Training, you start
with the correct fundamentals. You learn
to read words, even sentences, as easily as
you read print—without strain or con-
scious effort. And you'll
be able to send with that
easily read, rhythmic
speed you hear when a
rCnndler Trained operator
gets on the air. Ask any
skilled operator about
Candler Training. Send
for  FREE “Book of
Facis” today, and read
what Candler Training
did for former Candler
students, You'll enjoy
readingk the Book of
Facts, with all its inter-
esting code tips. Send for
it today!

CANDLER SYSTEM CO.

Dept. S-8, Ashevlile, North Carolina, U.S.A.

LEARN CODE RIGHT

It’s easy and practical to learn or im
prove Your Tadlo or Morse {‘ode, any speed
8enlor model with 10 tapes and [3ook of
Inetructions—$20.25. (Rented at low
cost,) Junlor model with 5 tapes and
Book of Instructions—$12.00. (Not
rented.) Complete osclllator equip-
mont, less battery, $6.50. Send for
details today to—

INSTRUCTOGRAPH CO.
Dept, SW-8
912 Lakeside Place, Chicago

BUY ON CASH OR TERMS; HALLICRAFTER and R.M.&.
SHORT-WAVE RECEIVERS., SPEED-X and VIBROPLEXES

_~" RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
Including Short Wave @ AMATEUR
CODE@ELECTRONICS@TELEVISION :
Day snd Evening Classes. Booklst Ubon Request.

New York YMCA Schools
8 W. 64th Street, New York City

DOYOU LIKE

e Loy Angeles

RADIO ENG INEERING

RCA Institutes offer an intensive course of
high standard embracing all phases of Radio
and Television. Practical training with modern
equipment st New York and Chlcago schools.
Also specialized courses snd Home _Study
Courses undet *‘No obligation” plan. Catalog
ept. SW-38.

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 Varick 8t. New York. 1(54 Merchandise Mart. Chicago

BE A RADIO SERVICE EXPERT

Modern recelvers require men with
modern training for gercice work

LEARN AT HOME
Our home Instruction method and
service equipment offer starts you
earning money almost at onee. Up
an hour easy in 2 short time.

Write for free bonk.

an Radio l'nl;l-" Ass’n of America

ont. -
4525 Ravenswood Ave.. Chicage

If you want to know em-
ployment opportunities

o and requirements in radio
and related industries, get
National's book of facts.
Send for YOUR
FREE COPY TODAY
g EF - § 4000 S Frpworse

HATIONAL-
SCHOOLS

Television for the Beginner
(Continued from page 243)

screen at the end of the tube, the ray will
be deflected more or less, depending upon
the strength and polarity of the magnet.
The cathode beam can also be deflected by
placing an clectric charge upon a metal
plate mounted within the tube. It is casily
conceivable that if we wtilize a deflection
current of constantly changing magnitude
that the cathode ray will follow these cur-
rent changes or pulsations, and move hack
and forth across the screen, as we see at A
—fig. 7. At present there are two methods
of scanning or sweeping the cathode ray
across the screen. One uses the electro-
static plate method, while the second ses
magnetic  scanning. The sweep currents
have to have a saw-tooth wave form as
shown at B, so that the ray will be swept
back to its starting point very rapidly.

By utilizing two sets of sweep cotls or
plates, placed at right-angles, and exciting
these with pulsating currents, which will
cause the ray to sweep rapidly back and
forth horizontally and also vertically, the
two combined mnotions will give us complete
scanning of the image.

Large Image Television

One of the problems in television has
been to enlarge the image at the receiver,
so that a group of people can enjoy the
reproduction. In fig. 8, we sec three of the
principal methods that have heen emiplayed
to produce a large image at the television
recciver. The method of fig. A, which still
has many friends, employs cither an arc
light. a pointalite (tungsten arc in an
evacuated glass hulb) or a powerful incan-
descent lamp as a source of illumination.
The trick here is to use a light-valve or
medulating device such as a Kerr cell. This
cell in its simplest form is composed of
a pair of metal plates, immersed in a solu-
tion of nitro-benzine, and the sharply
focused light from the lamp passes hetween
these plates, The pulsating television cur-
rents picked up from the transmitter are
applied to the plates of the Kerr cell and

in this way the light beam is modulated
(by twisting the light beam). The beam is
polarized* by means of a pair of Nicol
prisms, with a number of lenses to concen-
trate the heam. A scanning disc may be
used to project the image onto a large
screen; a disc containing a spiral of lenses
instead of plain holes is usually employed
in this case, Imit a mirror drum has been
used, particularly by the English experi-
menter Baird. About twelve years ago, Dr.
Alexanderson of the G.E. Company, dem-
onstrated theatre-sized television images
using this method (with a lens disc driven
by a synchironous motor),

Fig. B shows how a neon crater tube
(in which the light was highly con-
centrated, like a crater) was used for
supplving a modulated beam of light. The
scanning was accomplished by whirling a
lens type disc in front of the tube, In some
cases an extra stationary lens or two was
added to the set-up for concentrating or en-
larging purposes. In any case, the disc was
rotated by a synchronous motor,

Orne of the latest methods of producing a
large television image is by using a small
high-intensity cathode-ray tuhe, which pro-
duces a brightly illuminated image on the
screen. /A set of projection lenses are
mounted in front of the screen-end of the
tube and the intensely brilliant image is
projected onto a canvas or other screen.

*In polarized light the paths of the light vibra-

tions are in straight lines and in only one plane.
(In ordinary umnpolarized light the vibrations
emanate in all directions and in any plane per-
pendicular to the light ray.) Light may be polar-
1ized by passing it through a crystal manifesting
double refraction. A Nicol prism has this property.
When a current passes through a certain solution
such as nitro-benzol or carbon disulphide, it causes
an optical rotation or twisting of the polarization
plane of the light ray passing through the Kerr
cell. The degree of twisting depending upon the
strength of the current.
. When the two Nicol prisms are set into position
in the optical train employed in television, one of
the prisms is turned at right-angles to the other,
or until no light is observed on the television
screen, with zero signal current applied to the
Kerr cell.

An Alignment Oscillator

(Contined from page 226)

the receiver, as is mostly the case, an
adapter can be used to slip under the power
tube. The filament voltage of the oscillator
tube should of course be the same as that
used in the receiver. Plate voltage is uot
critical, approximately 200 volts being more
than sufficient to make quite a powerful
oscillator. If a modulated signal is desired,
the test unit can be arranged to plig into
the 110 volt A.C. line. A line cord resistor
will facilitate matters, The modulation fre-
quency will then be 120 cycles,

Aligning the 1.F.'s with this test oscilla-
tor is simple. Although it is possible to
make the adjustments by ear alone, some
sort of indicating device such as a meter or
magic-eye tube should be used. An output
meter connected across the output of the
recciver is perhaps the simplest. T.acking
an output meter, an ordinary A.C. voltmeter
can be used. Use a half-microfarad con-
denser in series with the meter. Another
method is to place a milliammeter in the

late circuit of the second detector tube.

aving hooked up the indicating device, the
recciver should be allowed to warm up for
ahout half an hour, as frequency drift is
often appreciable in some receivers. The
crystal filter is then turned to the “off”
position and the heat frequency oscillator
turned on if a meter is used in the output

Please say you saw it in SHORT WAVE & TELEVISION
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of the recciver, If the tneter is in the 2nd
detector circuit, the b.f.o. need not be turned
on, The test oscillator ¢an be coupled to
the receiver by bringing a lead from the
0l mi. condenser to a position ncar the
control grid of the first detector tube.
Coupling can be varied from a maximum
to lesser degree by either wrapping the
coupling lead several times around the grid
lead, or merely placing it near the grid lead
of the tube.

With the test oscillator signal feeding
into the first detector, the I.F. transformer
trimmers are carefully adjusted for maxi-
mnum output on the output meter. The 2nd
detector plate milliammecter will show a dip
in plate current. It is best to start with the
LF. next to the 2nd detector and proceed
through the successive LF.s to the first
detector.

With the ILF's aligned, the crystal
should be replaced in the receiver and the
I.F. trimmers given a final going-over,
This final adjustment is a very slight one,
sometimes not even being required, since
this type of test oscillator has so very little
detuning effect on the crystal. One will
often be pleasantly surprised at the im-
proved results obtained with the receiver
after it has been re-aligned. The effort is
well worthwhile.

SHORT WAVE & TELEVISION
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Flying Radio Laboratories

(Continued from page 198)

listen. Since all Bell System radio trans-
mitters and some of the radio receivers
are held on their assigned frequencies hy
quartz crystal controls, there is no adjust-
ing whatsoever. To shift from one of these
frequencies, the pilot merely rotates a small
crank which in a few seconds, through re-
mote control, selects any one of the three
frequencies, in the present air transport
equipment.

The radio receivers ordinarily found
aboard the “Flying Laboratories” are two
in number: one mechanically and elec-
trically locked to the transmitter for two-
way conversation, and hence automatically
tuned to a new channel with the trans-
mitter : the other a variably tuned receiver
using the band for government heacon or
weather broadcasts. The latter receiver is
mantally opcrated (hy a separate control,
dubbed “the coffee grinder,” or Ly selective
“push-button” if desired) and tunes to any
of the radio range heacon stations giving
continual guidance over the present 22,400
miles of Federal airways.

In the typical flight we are considering,
the pilot flics to a predetermined location
in space. By a remote control and indicator
wired temporarily into his cockpit, he may
take several hearings on land radio stations
in order to check the accuracy of direction
indicated with known direction. Or, he may
cheek such details as the sharpness of
beam in degrees of width while using the
aural feature: or the degree of steadiness
in received signal strength. During flight,
engincers may make adjustments to parts
of the equipment mounted on a cabin bench
and connected to the rotatable loops hang-
ing outside under the cockpit,

All flights except the very first few have
been made with scheduled two-way radio
telephone contacts maintained with a
Lahoratories’ ground station, as well as
with commercial airports or government
radio stations.

In the ordinary course of procedure for
test flights from Hadley Field, informal
conferences are usually held. at which pro-
ject engineers and the air operations super-
visor discuss plans pertaining to the imme-
diate objective of the flight. the eqmpmem
to he used, the scope of the ground or fly-
ing test, the routes to he flown. the altitudes
to be maintained, and the data to be ob-
tained.

"Blind” Flying Test

The ficld of investigation has included
such matters as radio aids for instrument
or "blind” flying. This reccived first atten-
tion in the test and furnishing of special
two-way radio cqulpment for investigations
sponsored by the Guggenheim Fund. Later
the Laboratories’ Fairchild was equipped
with tandem control, the rear pilot hetng
enclosed in a cabin section which could be
entirely darkened. Approaches and simu-
lated “Blind” landings, testing radio aids in
the form of suitable indicating mﬂtrtnmcnts
(in cooperation with the Rureau of Air
Commerce), were made at Newark, N. J.
where a “hent heam” was available to
mark the path for a plane to glide to carth
much as if coasting down an invisihle
tohoggan slide.

Other radio receivers were assembled
from quite different specifications, such as
one to enahle a fog-hound pilot to identify
his posmon positively over a known but
unscen point on the earth. Known as the
“cone-marker,” this type advises the pilot
(who has brought his plane ' ‘blind” to the
vicinity of the airport by atilizing the now

for August, 1928

well established radio range stations) the
moment he enters the area influenced by
localized special hlgh frequency transmis-
sion from the point on the ground: once
definitely fixed as to location, the pilot pro-
ceeds with his “blind” or instrument ap-
proach, which lamds him safely at the air-
port,

Tests of facsimile and teletypewriter
transmission and reception apparatus have
likewise been made in the Laboratories’
planes. And various developments such as
anti-static direction findings and Jeming
loops have received consideration—Fx-
cerpted from Bell Telephone Quarterly.

Second Silver Trophy Award
(Continued from page 215)

bands takes care of the remainder of the
bands. A DB 20 preselector is also avail-
able, which can be switched in at will with
a four-pole double-throw switch. It is only
uscd on very rare occasions when extreme-
ly weak signals are encountered.

The transmitting antennas for both ten
and twenty meters are Johnson Qs, while
an 8 foot rod does the job for the five
nieter transmitter. Although cight different
antennas can be switched i at will for re-
ceiving, yet peculiar as it may scem, the
antenna that gets the best results for all
bands at his QRA is a picce of No. 12
gauge wire, onc hundred feet long, hung
up around the top of the apartment house.

Mr. TUthe has several mottoes that do
have real merit:

1. Put out only a decent signal.

2. Do not over-modulate. {(You can't
guess at this, but must have equipment to
assist you.)

3. Remember that you are not the only
ham on the band.

4. Assist your fellow ham whenever and
wherever you can, as you may need his
help some day.

5. Don’t he a sore-head when you are
told of some defect in the opceration of
vour station.

6. And not last nor least, rememher that
what you say is heard hy many ears. Be
careful what you say and how you say it,
when you speak.

Short Waves Land Plane
in Fog

(Continued from page 204)

this method of landing a plane enables the
pilot to judge his landing distance, after
he has passed the second marker beacon,
as his altitude when passing this beacon is
predetermined.

If a pilot should miss the localizer beam,
he can swing around in a circle until he
strikes it again. This new radio beam land-
ing system for bringing planes down to
the alrport cven though they are obscurcd
by fog, is the result of thousands of experi-
ments with short waves. At the present
time, there are installations at Oakland,
Calif,, College Park, Md., and Pittshurgh,
Pa., while another is being built at Fort
Worth, Tex.

It should be mentioned that the inner
marker beacon, on the edge of the airport,
has a field that extends across the width
of the airport, 1t was shown small for the
sake of clearness.
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book in ‘the world.
HERE'S WHAT
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Que. -llon: for Self-Study—and DOZENS

Bubjec
TRY IT!

With this one book you'll teach yourself the
whole science of l!uho easily—no previous train-
ing necessary. Get started right now—wPite your
name and address on this ad, and send it in with
$4 today (8$4.850 foreign) for your coPy. Your
money back if not utllhedl ree Circular—o
obligation. Write at once!

RADIO & TEGHNIGAL PUBLISHING GO,

45 Astor Place. New York Deot. SWT.R3

with this I BIG BOOK!

“%.CODE
AND
SEND

Learn Easier at Home This Quicker Way

No experience¢ neceded. Beginners read code
quickly, copy aceurately. If already an op, epeed
up your wpm with this approved, amazing, all
Electric Master Teleplex Code Teacher. Only
instrument ever produced which records your
sending in visible dots and dashes on specially
prepared paper tape—
then sends back your
own key work at any
speed you wish. Fas-
cinating, fool-proof

gets results be-
canse you learn by
HEARING as well
as SEEING. That is
why thousunds agree this mcthod is surest and
quickest, While not designated standard equip-
ment, Teleplex is used at many U. S. Army Posts,
Naval Training Stations. We furnish Complete
Course, lend you the New All Electric Master
Teleplex, and personal instruction with a
MONEY-BDACK GUARANTEE. Low cost, easy
terms. Write today for folder S8, no obligation,

TELEPLEXCO. ;’fé"“‘, Cortlandt St

Y ORK, N. Y.

Complete Radio Engineering Course In 96 weeks. Bachelor
of Science Degree. Radlo (television, 1alking pictures and
the vast electronic flel)) offers umiesual opportunities for
trained radio engineers. Courses alsa in Civil, Flectrical,

Mechanical, Chemical, Aeronautival Engineering: Dusi-
ness Adminlstrailon and AccountinR. Low tultion, low
1lving costs. World famous for technical two-year courses.
Those who lack high school may make ub work. Students
from all parts of the world, Enter September, January.
Mareh, Junme. Write for catalog. 2588 College Ave.,
Angota, Ind.

RADIO
ENGINEERING,

hroadcasting, aviatlon and police radio, servicing, marine
radio telegraphy and telephony, Mors¢ telegraphy and
railway sccounting taught thoroughly. Engineering course
of nine months” duration equivalent to three yeara of
college radio work. Al expenses low. Catalog free. School
| established 1874,

Dodge's Institute, Turner St., Valparaiso, Ind.
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RADIO PUBLICATIONS. 101 HUDSON ST NEW YORK NY

NO. 5-——BEGINNERS’ RADIO DICTIONARY

Are You puzzled by radln lunguake? (‘an you define fre-
quency? Kilocyele? Tetrode? Screen grid? BaMel If
you cunnot define these sery common radie words and
dozens of other, imore technical. terms used ht afl radie
magazines and instruction books, you need this book in
your llbrary. It's as modern as tomorrow—right up to
the minute. It tells you In simple langRusge just what
the words that puzzle you Feally mean. You ¢anhut
{ully understand the articles You read unless you know
what radio terms menn. This is the hook st exDlains
the meanings to you. Cat You afford to he without it,
even one day longer?
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ND. 6—HOW TO HAVE FUN WITH RADID

Stunts for partles. practical jokes. scientific experlments
and other amusements which can be done with Your radio
set are explained in this fasclnating volume. 1t tells
how [0 make a newspaper talk—how to Produce silent
musle for dances—how 10 make visible music—liow tu
make a ‘‘mllent radio’” unit, usable by the deafened

how to make toys which dance to radio music—sixteen
clever and smusing stunts in all, Any of these can be
done by the novice, and moRt of them redqulre no more
equipment than ean be found in the average home. End-
fess hours of added entertuinment will e yours if you
follow the instructlons givenm in this lavishly illustrated

book.

MAIL COUPON TODAY!!
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Remit by check or money order— register letter if B
you send cash or unused 1. K. postage stamps. @
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ADIO FANS EVERYWHERE—these little ten cent text books give you an excellent
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NO. 7—HOW TO READ RADIO DIAGRAMS

All of the symbols commonly used in radlo dlagrams are
Presented in thu book, todether with plctures of the

us  they and explanations giving an
easy method !o memorlze them. This book, Dy Robert
Eichberg. the well-known radio writer and member of
the editoria] sta®® of RADIO-CRAFT makazine. alsu con-
tulns two dozen picture wirlng dlagrams aml two dozen
schematlic disgrams of simple radio sets ihat you can
bulld. Every dlagram is completely explaine:l in language
which is easlly understood by the radio heginner. More |
advanced radio men will be Interested in learnlng the
derisation of Jiagrams, aml the many other Interesting
tacts which this book containg
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NO. 3—RADIO FOR BEGINNERS

Hugo Gernsback. the internationally famous tadlo picneer.
giuthor and editor, whose magazines. SHORT WAVE &
TELEVISION and RADIO-CRAFT are read by mllliens,

scores another triumph with this new book. Any heglnner
who reads it will get a thorough ground work In radin |
theary, elearly explalned in simple languafe. and through
the use of many illustralions. Analogies are used ln nllh'
the mysterles of radlo as clear as *'242 13 4°°,
containg diakrams and instruetions for building slmple
radio sets, stitable for the novice. If you want to know
how transmitters and recelvers work, how radlo waves
traverse space. and dozens uf vther interesting facts about
this most modern teans of comwmunication. this is the
book for You!

Other Titles in This Series!
Four other volumes In this ten-cent radio bouk serles— |
each on a popular subject—are aivallable. The titles are: |

No. |—HOW TO BUILD 4 DOERLE SHORT-WAVE
SETS

No, 2—HOW TO MAKE THE MOST POPULAR ALL-
E I- AND 2-TUBE RECEIVER
No S—QLE';ERNATING CURRENT FOR BEGIN-

S
No. 4—ALL ABOUT AERIALS

BODKS ARE ALL UNIFDRM

Every book in the GERNSHAUK EDUCATIONAL LI-
BRARY has 32 pages—with {llustratlons var¥ing from
30 to 88 in numbder. Each title volume contalns over
15,000 words. TPositively tadlo’'s greatest hook buvs! If
you o not think tltese books wortlt the price asked.
return them in 24 hours and your woney will be instantly
refunded.

RADIO PUBLICATIONS
10/ HUDSDN STREET  NEW YORK, N. Y.
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18 Years of S-W

Broadcasting
(Continned from page 202)

experimenting with short-wave broadcast-
ing. The first recorded FEuropean s.w.
broadcaster was built by the enterprising
Dutch to see if broadcasting to the Dutch
East Indies was practical. PCJJ at Eind-
hoven, Holland, made its début in the spring
of 1927, It was an immecdiate success. Soon
letters arrived from all continents with
news that PCJJ was pounding in. These
first tests from Holland were made on
9.59 mc., the same channel that PCJ (as it
is now known) uses today.

PCJ] went off the air in 1930 and re-
mained silent for four years until Decem-
ber, 1934, On its return it became a dual
channet station using the 9.59 and 1522
ne¢. channels. Last fall it celebrated its
tenth birthday by raising its power to 60
kw. and installing a novel rotary beam
aerial.

Chelmsford

In the fall of 1927 the English decided to
try their hand at this short-wave broad-

| casting business and 5SW at Chelmsford,

England (how familiar that name is to
oldtimers!) came into being. The station
operated on 12 mc, with a power of about
7 or 8 kw. The operating channel was
shifted to 11.75 me. in a short time, This
channel is still used by GSD, Daventry,
successor to SSW. 5SW was put on a
regular daily schedule relaying London pro-
grams and soon became renowned for its
midnight broadcasts of “Big Ben.” After
giving faithful service to listeners all over
the world for four years, 55W at Chelms-
ford bowed to the march of progress and
closed down f{or the last time on December
18, 1931, to make way for a new twin-
transmitter station of higher power at
Daventry. But there was still life in the
old 5SW transmitter and in 1935 it was
moved to Daventry, had its face lifted
and was put to work again. Recently a high
power stape was added, mcredsmg 1ts
power to 25 kw. and today it goes on giving
daily service on any one of the numerous
Daventry channels, together with the two
10 kw. transinitters put in service in 1931
and the three 50 kw. youngsters added in
May, 1937, It must feel slightly contemptu-
ous of the elaborate directional antenna
system now uscd at Daventry when it thinks
hack to the old days at Chelmsford when a
non-directional antenna was all it needed
to be heard around the world.

NRH, Costa Rica

No discussion of pioneer stations would
be complete without reference to NRH
(now TT4NRII) at Heredia, Costa. Rica,
the station operated by Amando Cespedes
Marin. NRH began broadcasting on May
4th, 1928. A frequency of 7.69 mc. was used
at first. Although the power of NRH was
supposed to be only 714 watts it soon re-
ceived reports from all parts of the earth.

By 1930 the rush to the short waves had
begun and soon Germany, France, Italy,
and other countries began to fill the air
with a mounting babel of words and music.
In the U. S. new stations sprang up and
when the value of s.w. broadcasters for
propaganda purposes dawned on the world
the rush became a stampede.

The development of short-wave broad-
casting has beeu characterized by a per-
sistent trend to waves of ever-shorter
length. Today the wltra-shorts are coming
mto their own for specialized broadcast-
ing. Tomorrow—but this is a story of the
past, not the future.

SHORT WAVE & TELEVISION
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Simplified Radio Control for Model Planes and Boats |

(Continued from paye

Construction of Receiver

The relay must not be too heavy or
bulky. But this is hard to get away
from because it would mean sacrificing
too much efficiency for weight. So in
building your own or rebuilding a standard
make, parts not really necded or too bulky
can be eliminated or cut down. When this
is dectded upen, the base could he laid
out. The bases of the tnbes are unnecessary
weight and can be removed by cutting off
the prongs and hoiling the tube with the
bases submerged in water for about ten or
ffteen minutes. lmmcdnan-ly on removing
fram the water a twist will loosen the
cement on the base. 11, on the other hand,
you prefer the convenience of plug-in tubes,
small wafer sockets are not abjectionable,

Audio transformers are rebuilt from
standard small audios by using only the legs

of the laminations. Cut off all iron except
the center leg and reassemble and scal in
place with wax.

Next wire the detector portion which
consists of the grid leak, condenser and
resistor, the coll and a 30 mmi, trimmer.
A small rod ir butt soldered to the trim:
mer screw so that external control may be
had. This is mounted as in drawing in such
a manner that it can bhe cemented in place,
so that it will not be affected by vibration.

The Control System

The four point system for simplicity and
light weight is ideal ior this purpose. Sev-
eral boyvs fram different parts of the coun-
try thought of this system about the same
time, each one thinking he was the orig-
inator, but finding to his surprise that
some one else was using it, Probuably you
can attribute this to extra-sensory pereep-
tion or something. The way it works is
easily visualized by comparing with the
drive (.f a steam Iocnmnmc The source
of power such as ~pru|gs or rubber bands
is applied to the axis of control. and at a
point off the axis the control is taken to
form a concentric action. As the axis of
control revolves, this point when farthest
from the rudder is one control, and the
nearcst is the other, while in between the
rudder is neutral.

The basic unit is an alarm-clock “works.”
First, remove the alarm pnrtion and the
hair spring whedl, leaving a train of gears
that revolves freely under power of the
spring. On the hour hand shaft is attached
a notched disc. The position switch is made
of flexible metal such as thin sheet brass
with contacts soldered to it. One of the
contact strips may be soldered to the chassis
of the control unit. Which once depending
on whether the (lw.c is fibre or metal. Thus
the construction is simplified and the
chassis used for an electrical connection.
The other contact ~hould he mounted on
insulation of some kind. One centact rides
the disc in such a mammer that when
it is at the notcli in the disc the contacts
are open. When it is in between the notches
the contacts are closed. The pent up energy
of the spring or rubber motor i~ held at
bay by braking the year that travels at the
highest rate of speed. This is the one that
operates off the hair spring arm, requiring
very little braking power. The brake arm
is made of iron or steel so that an clectra
magnct can attract it to releasc the control.
The electro-magnet is a solencid from an
old speaker or headphone wnit. Or it can
be specially wound for the purpose with
No. 36 or 38 enameled wire with a re-
sistance from 500 to 2,000 ohms. Plate sup-
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ply batteries of the receiver are used, re-
quiring no auxiliary batteries,

How the Control Works

On an impulse from the relay the brake
releases the gear, allowing the control axis
to revolve. When it starts to revolve the
position switch leaves the notch and closes
the contacts, These contacts, because they
are parallel to the relay contacts, keep the
circuit closed to the release solenoid, even
though the relay contacts are open. 1f the
position switch reaches the notch and the
relay is open, then there is no voltage at
the release solenotd, and the arm falls,
stopping the rotation! 1, when the position
switch reaches the notch, the relay is still
closed, it then proceeds to the next notch.

When actually using the control to
change from one direction to another with
the control in neutral, one impulse is trans-
mitted and if the control direction is satis-
factory it is lcit to proceed in that diree-
tion. Another impulse will shift it to sewtral
position again. If it is desired to change
the direction from the one in which it was
going to the opposite, merely send a longer
impulse, predetermined by experiment and
depending on the time it tukes to slip
through the neutral notch. Ii it is proceed-
ing it neutral and there is no account of
the tlast direction, and control is desired,
an impulse is transmitted, Tf the direction
then taken is not satisfactory, then a long
impulse is sent so that it will slip throwgh
nentral into the desired positiom. This all
happens so fast that the swerie in the
wrong direction is ecasily rectified by a
longer contral before neutralizing. This
last fact is the only objection to the four-
point svstem and its good points easily out-
balance this shortcaming. However, pilots
will tell yvou that when turning a ship a
little rudder in the opposite direction helps
to effect a turn.

Batteries

The authors tise the 11 ounce 45 volt
hatiery units hecause of the amount of cur
rent that this set and the release electro-
magnet consumes and for practical reasons.

In designing this recciver the future of
the art was not overlovked. [t seems that
this circuit (although more powerful than
any that have been intraduced) to be more
fool-proof must be made cten nore poicer-
ful by adding a tube or <o. This is the
reason 90 volts 15 used, which means two
11 ounce units,

The nlament hattery can be almost any
small three volt unit. If a small enough
battery is used the drain of the filaments
causes a sufficient voltage drop, requiring
no dropping resistor. A filament voltage
of 2.2 volts is advisable, allowing the fila-
ments to hecome red. Under ne circum-
stances should it be below 2 volts,

Tubes «draw a filament current of only
24 amp. for the three tubes,
per cent more economical than just one of
the 6.3 volt types.

Transmitter

A very simple lavout is used because
on 5§ meters all that is needed ts an oscilla-
tor to knock out the “squash”™ in the re-
ceiver. It is suggested that the oscillator
he mounted in breadboard fashion with an
isolantite socket for the tube mounted on
bushings or small insulators. Coils can be
mounted on insulators witlt the tuning con-
denser on a bracket mounted either hori-
zontically or vertically, The antenna is an

fContinued on page 248)
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DON’T LET IT HAPPEN

10 YOU!

How much would
you give for two
gallons of gasoline
when you sudden-
ly find that your
tank is empty and
you are miles
away from a fill-
ing station?

AVOID SUCH
A
PREDICAMENT!

EMERGENCY GAS TANK

The flexible hose will permit you to fill the
gas tank in your car or motor boat no matter
where located. The hose can be detached so
that the tank may be nuickly filled with gaso-
line. At one end of the hose there is a nipple
with a lock nut. When tightened it cannot
leak. When both ends of the hose are attached
to the can it makes a convenient carrying
handle,

Height 101", Width 814”, .00
Depth 51", Capacity 2 gfal- s F.0.B. N‘ea‘c'h
lons, Weight 3% lbs 3 for $2.50

This sturdy
four-way clec-
tric outlet is
manufactured
by the Colt's
Patent Fire-
arms Mfg.

Ideal for the radio seérviceman's work hench—
Test instruments, sets under test, Oscillo-
scopes, Speakers, Soldermz Iron, etc. May be
placed flat on the table or floor, also Pplugs
directly into base outlet, as illustrated.
It may be used in homes, factories, offices and
wherever several electrical devices, such as
floor and table lamps, radios, toasters, per-
colators, irons and other eleetrical appliances
are used.
Diameter 3147, fitted
with five foot flat
rubber cable and plug
Weight 1 5
(Factory List Price
$2.50) OQur special
price

F.0.B, N. Y.

3 for Sle.;fbh 750 |
An Accurate, Eight Inch White Wood

SLIDE RULE
With A, B, C, D, C1 and K Scales

Fcafure-

Nicke! Silver Framed tions of Primary
dicator with integral 'rlc. tions clearly prml on
tion springs. back side of rule for
Scales callbrlud d|ree!ly rndy reference or teach-
on  well 801 wood 1ng.

will mhm accuracy re- En:h rule in a durable
gardless of temperature pocket carrying case for
or humdity chang and protece
Instructions And llustra. tion.

erd-

¢ extremely low price of these slide rules and
makes them ideal for the
who has always

Py
their absolute Accuracy
student as well as the worklng man
wanted to learn 10 use a slide rule.

Trice 25C plus 5S¢ postage.

20 pane Book of lnltructnon: for using
a stiams rule. 5S¢ eacl us postage
36 page Book of 300 Examnlel and Answers.
each, plus postage.
%nd lnc fnr catalog, which includes a 'F‘ar-lmlle nf
of Independence, 7 with
ble for framing. mxum- price

10c

ration
huﬂ hnekzruuml. sulu le
of Facximile atone 15¢

GOLD SHIELD PRODUCTS

Dept. S8 350 Greenwlch St. New York
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SHUET WA‘H’E LEAGUE Mode| Planes and Boats SHGET WAVE LE.&.GUE

(Continued from preceding page)

cight-foot  fishpole type  constructed by Every JTeToer, of the SHORT WAVE LEAGUE wants to
i l.ﬂ.

A FEW WORDS AS TO THE PURPOSE using three 3-foot picces of brass tubing o B
OF THE LEAGUE telescoping to the desired length (about 8 ,mass, giobe i
The SHORT WAVE LEAGUE was || feet). It is mounted on a bracket dircctly | 5bF cholce Vrom this*advertisement i EssENTIALS
founded in 1930. Homorary Directors are as || to the output coupling coil and is used in a EMPERS.
follows: vertical position. Dipole antennas may be

—
LEAGUE LETTERHEADS
s RS iaheg for memEers

The nﬂlrhnd

it
with the l'ldlp

E, b ll‘::lf’ poret, ;'l‘:"‘lf' L. Reinartz, D. || ysed. These are 2 lengths of tubing of about
Baron Manfred von Ardenne, Hugo Gerns- 4 feet connected to cach side of the output

COrTe] e,
is lnv-lu.bl. wh.n

back, Executive Secretaty. coupling coil and used horizontally, Com-
The SHORT WAVE LEAGUE is a scien- || mercial equipment may be used, but such an
tific membership organization for the pro- outlay is not really necessary. Either a type

| motion of the short wave art, There are
no dues, no fees, no initiations, in connec-
tion with the LEAGUE . No_one makes any
money from it; no one derives any salnry
The only income which the LEAGUE has is
from its short wave essentials, A pamphlet

‘19 or 6A6 in a push- pull tuncd piate
squeeze grid circuit is used. depending on
the amount of power, effective range de-
sired and the power supply equipment avail-

al
Elves you a DMOII‘-OM'

A-SHORT WA
LEAGUE letlorhndl. 50c

setting fnr":’ the LEAGUES numergus as- able. A—50¢ per 100 Per 100 i
irations an urposes be sent t ny- g l e —

zno on recelpl: r:f a 'Sv; atlmnn tonc.ov:'r el e‘(\lpcrlmm“.a] fpurposcs 2 t\pfc 10 s WORLD GLOBE

postage, suggested, because of its economy of opera- | This important essential 13 an

tion, It can be used with portable hat- | grmament for every den or study.
teries. Batteries may he used for the 6An | printed, 7" finsen, colors, glased
or it may be genemotor operated from a 6 ,,,,,...,.m.‘v' RS obe T o
volt storage battery. [ the Sotmtmenidian of s mickgl:
The layout just described is designed for | jike  mual, Entirg, dovice ™ stb;
use in gas model airplanes capable of a | apatracuy rg.:.";'i'.f..". e Tong
payload of three pounds, Installation and | distance work of the opérator.
the distribution of weights naturally is im- | D-—Giobe of the word 89¢
portant. Because the batteries comprise | 777U
almost two-thirds of the payload. they are S S SO AeE S
placed slightly alcad of the center of grav- SHORT WAVE MAP OF THE WORLD
ity in your plane. The control unit is place(l This beautiful map, Measurlng
18 colors s indispensable when hung in nnn or placed

who
SEHORT WAVE LEAGUE members.
@ about cighteen inches back of the receiver on’ the table or wall of the short wave
5 t taf alth ] rmaf h
so that the rudder cords or wires can be as l containg a wealth of information such as

of the worldl political naturo of UI;
‘hm%,&m}m short as possible. You can gather enough "
e information from the description to test

FREE MEMBERSHIP CERTIFICATE

As soon a3 you are enrolled mber.
beautiful certificate with the LF\G['FH nenl ulll
be sent to you, provided 10¢ In stamps or coin is
sent for malling charges.

Members are entitled to preferential Aiscounts
when bu:ln: radlo merchandise (rolu numerous firms

hav eed to allow lower prices t¢ all

ner M which the
mnp is hlockod off llvo- the time
:n dluluni paftts of the world

s Bt My ol your receiver and control. Make sure that F—.SL;’.)RT AVE M
P N“"‘ &“;;‘.,_""""h" y?ur ru(llficr ;Ts neutral before letting your of the \\urld?‘.:‘..l'rnnl.l% 250
Can olucted ane take oft. TS
i L3 WORLD RADIO MAP AND
John § Maller Coil Dote STATION FINDER
The finest
. © oo of e ngs - ReuiverN T J ‘ on ed. nsr'l‘uﬂm"?nlmg%ﬂ:dhnw
Wity sehonmef thes sotifonts 8 turns No, 14 wire, 1/ in diameter, self-supporting Wwhile the rotary  8iscshescrions
[ 559 e you
Aoy Transmitter . , Tl iy euans i 4
Yfonpili eosmen | 11 turns No. 14 wire, 1%” long, 14” in dismeter, [y l.'{:;',.'.".‘ "';,f:?,"fo Ao, Kives
T | 5 self-sup;orhv;g s | - 4 I Bize 11%x22
tuens No. |4 wire, A" long, %" in diameter, C—Radle Map of the
self-supporting \World and Station Finder,
- — iieeiiiiien.e. Prepald 25¢
Berkilp Tortidcats, "S5 lhiraied avove. plense sond Recsiver Parts LEAGUE LAPEL BUTTON
S¢ to cover cost. RAYTHEON (Tubes)
SHORT WAVE ESSENTIALS LISTED IN QpPOSITE 1—1G5G
oLUMN SOLD LY TO SHORT P 1HIG 3
VE LEAGUE MEMBERS 2 or 30 G i
They cannot be bought by anyone unless HAMMARL D . .‘ e:cl . -
he has already enrolled a8 one of the mem- A UN {Condansars) LEAGUE SEALS
befs of the SHORT WAVE LEAGUE or signs 1---30 mmf. [solantite base neutralizing condenser
the blank below (which automuticaily enrolls
him as a member, always Provided ihat he is a .
shott wave experimenter, s short wave fan. radio I.R C (Ruuhrs)
enginear. radlo student, etc. ). 1--5 meg. 1% watt fixed E—35c each

Inasmuch as the LEAGUE is Internatinnal.

::lln?“;l. we U::{leo‘;en:‘tu"rh::he.r"y Y other " couns ?Ogor:l EL“I'T DmlfdﬂglhlER {Condensers)

. LEAGU! i t 1.
try. The GUE s open to a 1--.004 mf. midget

e = e ]
§ {

‘This beautiful button is made In
hard enamel in four colors, red,
wM te, bluo and gold. It meas.

rs of an inch in
dlnmot-r. y wearing this but-
m TS

WHOLESALE RADIO SERVICE profegsional air. ronze,
Apblicatio Membership 2--Small a.f. transformers, W1619 G—15¢c for 25 WAL »§°'.p§|'-3¢‘.-f°£-a"""
pplication for Membersh . . T2l T ¢ amonn Ay
SHORT WAVE Miscellaneous nd measure 1ha LEAGUD lapel hutes 35¢
SHORT WAVE LEAGUE a.aaz 1—2-screw terminal strip E‘" |ngila%:te;n:m1"=: SR e
99-101 Hudson Btreet, New York. N, Y. 1-—3-screw terminal strip Bers tor affin to htatran:

—chassis of balsa or other wood, ¥%” x 14" x 2" letterhead.
L. the undersigred, herewith Aesire to abply for 1 B J "1" e Al cards EE—SHORT = WAVE  LEAGUF.
1—1 ma. relay verrss, postal cards 1apet button. like the one de.

membership in the SHORT WAVE LEAGUE, In join- 3 al
ing the LEAGUE 1 understand that T am not assessed 245 volt B batteries Siinifies that you are'a Lchibed sb vut ing9) ()
for membership and that there are no duea and no fees WWL(;!A&;E SHORT L. Prepaid
of any kind. T pledge myself to nblds by all the rules . in 25 lots of mi
and refulations of the SHORT WAVP LEAGUE, Transmitter Parts ohig
which rules you are to send 10 me on teceipt nf this G IHMORT WAVE SHORT WAVE LEAGUE
application, | RAYTHEON ({Tubes) Vi genis. st
I consider myself belonging to the following class 1 —~6A6 or 19 15c New York M. ¥

(put_an X in correct space): Short Wave Experimen-
ter [1 Bhort Wave Fan [] Radlo Engineer [J

Btydent [] HAMMARLUND ¥
T own the following radio equipment: 1- -6- or 7- ron;il tube <ock§lt (len!;mme) Z"?}'ﬁ- Hadson Aot New Vark. N. Y. 38
1 25 mmf. midget variable condenser e
Transmilting .....oooiiiiiiiiieieiai 150 mtnf. midget variable condenser o P?uae.ﬂe;dm:g?:::n llc'ﬂ:tgggs‘:{cé‘r:;mw‘“vt}u'i’l“:ey‘ we
(o VS P e B 6066080686000 0000C000800000 000080 LR.C. " al;-:‘ End me th‘o‘.gllowlnz short wave essentials ea
Recolving ........ feeetrisieasitteaeaaiaas 350000 1—400 ohm or 5000 ohm 10-watt resistor
NAMe ... coc.ucvsesosssessssscsssonrnnsnnsans Misce"enaous‘ . :
Address ........ EN—— eeenaaen 1—10 ohm rheostat ~  p e, [ERETTPIOPUN
1-—.001 mf, fixed condenser tor which 1 enciose [ u.nwm.
CItY and State .....crvevaverorarerransrorsons 1—off-on toggle switch Name .
Coumtry .......ccnnes *Most radio 'lna“dordcﬁ (Iimuses ca,,lsup},;y the‘se ::\Tt:n::a o ..
| . 9 items if properly identified as to title of article, e . seaes
Ib.nhin co‘r?ien::'m and LA ALLLD issue (momﬁ) of Suort Wave & TerLevision cqﬂ'r'-:yu:ncus Aiceptd honey wrier ' cash’ 56 ‘Wew UL B
A~ and year. in any cash lnd mnu)
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Let's Listen In with Joe Miller

(Continwed from page 213)

managed to settle on the same frequency
as ZGE, on 6.21 mc., and on ZGE's 3 days-
a-week transmissions, Saigon is complete-
ly blocked out by ZGE's more powerful
signal.

In our verification of Boy-Landry re-
cently received (for the 11.7 mc. signal),
the QRA is given as Ets. Boy-Landry, 17,
place A, Foray, Saigon, French Indo-China.
Look for Saigon on 11.69 and 9.76 mc. now,
the 11.69 mc. signal heard most a.m.'s here,
with a pronounced Astatic “flutter.”

Thanks for above data to Ashley Wal-
cott, W6, and G. C. Gallagher, \V6, reports
Saigon on 6.21 mc., logged at 7 a.m.

CHINA

XGOW, Hankow, operated by the
Chinese Gov’t, now moved up to between
9.28-9.30 mc., is being reported by Ashley
Walcott from 5-9 a.m., or even later, daily.
It has already been heard at all points be-
tween 8.93-9.18 mc., so you can never tell
where next it will be. XGOW transmits
English news daily from 8:45-9 p.m. and
has other English announced programs
often.

Another transmitter believed to be in
Shanghai, is being heard on 9.29 mc., and
is doubtless operated by the Japanese miki-
tary occupants in Shanghai. This one op-
erates daily, 8-9:10 a.m. Ashley notes Eng-
lish spoken on this station Weds. only,
8:20-9 a.m. This station signs on and off,
and changes each program with American
dance records. Otherwise, Chinese news
and music is the usual fare. This trans-
mitter identifies itself by a series of 8
chimes as an interval signal, while Hankow
uses none, or occasionally 4 chimes.

XGOW announces its call in Chinese
very frequently, Shanghai very rarely.

At present one may be mistaken for the
other, due to proximity in frequencies.

Due to Japan's objective of Hankow,
XGOW may not long be on the air.

PHILIPPINES

KZGF, 5.47 mc., Manila, logged often
near 9 a.m., phoning KZGH, 5.44 me., lloilo,
Philippines, by Ashley Walcott.

8. Gallagher reports KAZ, 9.97 mc,,
at the early time of 9 p.ni. Also heard here
around 6 a.m., using inverted speech.

KZRM, 9.57 mc., Manila, is being heard
with a fine signal of late, and all should
avail themselves of this opportunity to earn
KZR\'s handsome QSL.

ASIATIC REVIEW

RV15, 4.275 me., Khabarovsk, U.S.S.R.,
is reported at up to R8 on West Coast, by
Harry Honda, W6.

ZBW3, 9.523 mc., Hong Kong, now signs
off at 11 am., E.S.T., and plays dance re-
cordings from 9:30 a.m. continuously with-
out any announcements at the half-lour or
hour periods!

Attention, American broadcasters! This
from Harry Honda, W6.

Harry reports a mystery signal on 8.58
mc., broadcasting from 7-10:30 a.m,, using
French, and again, Chinese. Any ncws on
this one?

PLV, 9,415 mec., Bandoeng, Java, was
logged with an R8 signal while phoning
YBG, 1043 mec., Medan, Sumatra. at 5:45
a.m.

PLP, 11.00 mc. is now heard daily,
often peaking R8-9, while PMN, 10.26 inc,,
both at Bandoeng, i1s logged at R5-6. These
signals are better heard in the summer,
oddly !

VVS, 1287 mc., Mingadadon, Burma,

for August, 1938

heard phoning, inverted speech, at the very
early time for VVS of 5:50 a.m.

OTHER DX

ITK, 1638 mc., Mogadiscio, Italian
Somaliland, heard phoning in clcar speech,
while TAC, 17.70 mc., Coltano, ltaly, used
inverted speech, this at 7:20 am.

CR7BH, 11.718 mc., Lourenco Marques,
Mozambique, is still to be heard with a good
signal, usually just before sign-off at 4
p.m., ES.T. Best time to log is between
3:30-4 pan. This is definitely a cold weather
signal. much better in winter.

ZMB]J, 884 mc, 5. S. .lwatea, out of
New Zealand, working ZLT4, 10.96 mc.,
Wellington, N. Z., at 12 pm, by G. C
Gallagher. G. C. G. atso reports VLR, 9.58
mc.,, old 3LR, heard almost every mght
from 1 a.m.. on West Coast.

OZF, 9.52 mc. Skamleboack, Denmark, is
reported on a new sked of 9:30-11 p.m.. by
Edw. Petersen, W2, this for N. A. For
S. A. OZF is on from 8-9:30 p.m. Also, a
new transmitter is reported, OZH, 15.165
mc., but no sked as yet.

* * * HAM STARDUST * * *
ASIA
Japanese transmitters are now being

heard quite regularly, althongh before they
just weren't there! Japanese Gov't regula-
tions allow ] hams to operate only on this
schedule: 12 noon-2 p.m.; 4-6 p.m.; 810
pm.; 12 mid.-1 am.; 2-4 am.; 810 am.
This data from a QSL of J2NF here.

Other nice J-QSL’s are J7CR, and
i117CJ, heard while using the W8JK beam
ere.

J3FI, 14280, heard at 3:50 am., and
J7CB, 14060, approx., also heard at 3:50

am.

KAICS, 14146, Manila, sent us a radio
message via WoDEP that he would call us
5 days in a row during June, and we heard
him OK. regretting we could not receive
data in time for publication.

DX reported: J2KN, 14400; J7CR,
14260: J7CB, 14070, by Ashley Walcott,
W6, J2LL, 14000 and 14090: J2N1, 14000 ;
J2MI1, 14090 and 14290; J2NG, 14320;
J2NF, 14320, by Harry Honda, W6, and
also J7CB, 14280; and J2KG, 14050;
J2KN, 14300

J5SCC, 14330, moves all over band; J2LL,
14110. by Roy Myers, W6.

J2M1.14135; J7CB. 14107 ; J2KG, 14190;
JZKN, 14149, by Max Fisher, W6,

On the VS sigs. we have: VSI1AI,
14080, per Ashley and Roy, this one in
Straits Settlements,

VSZAE, *“America-England,” 14360,
VS2AS, 14310, from the Federated Malay
States.

2AE by Harry Honda. and 2AS by OM
Ashley, who also heard 2AR on 14370.

VS6AG, 14084; VS6A]J., 14060, Hong
Kong, reported by Harry Honda.

XUSDT, 14130, China, by Roy Myers,
also XU8RB, which is reported by many,
including John De Myer, W8, and Ye Ed,,
on 14080. X USEF. 14050, 14128, by Ashley
and Max Fisher. W6.

XZ2EZ, 14350, Burma. which QSL is
shown this month. a prize catch quite well
heard, reported by Roy Mvers. Harry
Honda, Max Fisher, and XZ2DX, 14060.
14040, by Roy and Ashley.

A couple of late VS: Gail T. Beyer, W9.
reports VS1Al on 14040, and a prize catch,
VS7RF, Ceylon. 14330, was logged by our
former B'k]yn friend (now in the Bronx!),
Murray Buitekant, at 6:30 am. What kind

(Continued on following page)
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1 FFF

G.E PHOI‘UGRAPH H{]TI!R

Formerly
Soid

for
$15.00

v ARIABL E
sbeed  induc

tion type melf- nurtlnt 110 voll 25 to 80 cycle, AC. with
8peed control. Plug and cord. Speed range from 5 to 200
RPM. Can be Installed in place of old- fuhioned hand-
winding speed motor. Also idesl for display turn ublo
and & hundred other uses. These General Electric Motors
are brand new, in original factory cartons. $ 95
GE-: Electric Phonograph motor as d °
scribed

Westi nghouse
Power Generator

Manufactured for U. 8. Signat Corps
200 Watt. 110 V. AC

A.C. ELECTRICAL POWER

from s Windmiil, from avsilsble Waterpower, F’

Automobils, from your Motoreyels, from your Bim oot
pedals or Handerank (for transportable Hadio Transmitters,
Strong Floodlights, Advertising SBigni): do you want to
operate AC Radio sets from 32 V. DC farm light ays-
tema: operale two gonerstors in series 1o get 200 V.
AC; obtain two phase and thres phase AC. etc.. ete

There Are Over 25 Applications
Some of which m:

A.C. Dynsmo lighting from eight to ten 20 Watt 110
Volt lamps. Short Wave Transmitter supplying 110 Volts
AC for operating *“Ham' transmitter. Operating 110 V.
AC 80 Cycle Radio Receiver in DC districts. Motor Gen-
erator. Public Address Systems. Electric Sirens on motor
boats, yachts, etc. Camp Lighting. Bhort Wave artlficisl
“‘fever’’ apparatus. Television. Pelton Waterwheel for
1ighting or other Durposes. Airplane: for lighting strong
sesrchlights or electric signs. Lahoratery work, etc.. ete.

1, to 3% HP. needed to run generstor.

BLUE-PRINY 22x28 in. and Four-Page

Generator, as described, Including four ra-

placement carbon brushes. Blue-print and

INStructions o..eveineiaiiiiiiiianinrenane
(Replacement carbon brushes bou;ht mcn o $1.

aet of four. Bet of instructions bought separate l 00)

MONEY-BACK GUABANTEE

8 x uF:l"E. INSTRUCTION SHEETS
8end $2.00 deposit, balance COD
WELLWORTH TRADING COMPANY

E with Generator.
shipping welisht 18
560 West Washington Bivd. Dept. SW-833 Chicago, HI.

Just Published . . . a NEW
RADIO AND ELECTRONIC
DICTIONARY Containing
3,800 Definitions . . . . .

IHIS RADIO ﬂ{

TRONIC DICTION Y

written by Harol

!_!v. explalnl Lhe melnlng nl’
BOO w in

(e i
[

RADIO 2
ELECTRONIC ,r.-,'.'*‘..,:‘:"
DICTIONARY x

=k ~elecirici

s i ates
phy, ete. Thia dlcumw

Derml'.l learnt:

EFwar d
554 jLiuscrations

[ nf
dedinitions in the 'gme
The book is récommended
l:‘r students, instructors, en

men,
perimenters, ulnmm lnd

in an;
e with | radio. “ONL m.x
BOOK OF ITS KIND—HANDY—EASY T USE—AND TIMELY.

RADIO and ELECTRONIC DICTTONARY ia n!‘r
nuuwnuc and od |n a single volume o! 300
size 6x0 chen. book Axh pourds. D nd
d ln dunhle flolh SRI'P!D Nm"'l s s
1)

W A. POSTPA
Mail rcmulam:e by check or money order to

ADIO PUBLICATIONS
99. HUDSON STREET W YORK, N, Y,
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Let's Listen In with
Joe Miller

(Continned from preceding page)

o' bait did you use, Murr, OB?
VU2LL, 14340, India, by Roy Myers.

PK's in Java follow:

PKI1ZZ, 14320; PK3GD, 14290 and
14010; PKI1DB, 14300; PKIMO, 14280:
PK1]D, 14020; PK3LW, 14070; PKIRL,
14280; PK4)D, 14090; PK2WL, 14100, all
by Harry Honda, W6. Congrats, OM !

Hi!

PK4DG, 14350; PK4VD, 14380, in
Sumatra, by Aehle

FIBAC, 14340, I‘r Indo-China, Harry
Honda, W6.

KA's in Philippines:

KAIHS, 14280; KAIZL, 14200;

KAIME, 14270; KAIMH, 14290 ; KAIMG,
14280; KAIBH, 14130: KAICS, 14310;
KA20V, 14030, by Harry Honda.

The other W6 OMs did not log their
PKs and KAs: let's have all the dope,
OM s, please.

A few notes on Africans, which are very
scarce lately.

An ace catch, CR7AU, 14140 and 14245,
reported by RO) Myers and Harry Honda,
this one in Mozambique, FB DX! Also
heard on 14100. Heard mornings on West

FASCF 14130, Algeria, reported by Max
Fisher, W6, at 9-10 p.m.

ZSZX 14100 ; ZSSAY 14105; ZSSCL,
14120; ZS2BB, 14390 all in So. Africa, re-
ported by Max

~ W8BJK FLAT-TOL 8FQrm —

30 ] 30
LA
88 L\
LEAD IN CAN BE F FEEDERS { LOOKING DOWN
TAKEN OFF EITNER/ ONTOP OF
END.OR DEF THE ANTENNA

< :
T a0 — 2
z

) gua= 2 /
/x 8‘8 :\ 'X} I\ -!-

N Y
ROPE  ™— 9FT.POLE 3

Ls 4 INSULATORS

GuY
ROPE |

IN APPEARANCE, BOTH WIRES ARE
HORIZONTAL TO ONE ANOTHER, SKETCH 15
ONLY TO SIMPLIFY DIRECTIONS

CENTER POLE —FROM_|
6" SCREW-IN EYELET TANT | 35
INSULATORS MMF
/:
ADJUSTABLE l"uw coum-
e 1 LING-3
TORECEIVER g oo
P WIRE
COUPLER-26 TURNS N2 10
ONE WIRE CROSSES OVER | TINNED SOLIO COPPER
ON TOP, OTHER ONE ON WIRE,ON A 2Y/27\50LAN -
BOTTOM, BUT NOT tN ANY TITE THREADED FORM.
WAY CONNECTED.

ZSS5CL, 14090; ZSIR, 14030; ZS6CT,
14070; ZS2X, ZS6A]J, 14040; ZS2AL,
14080, reported by Harry Honda. and also
ZE]JR 14060, Southern Rhodesia.

The Africans arc heard between 6-8 a.m.

WBJK's flat-top beam used by Joe Miller.
The three cross-poles should be of the lightest
wood, about 1” x 1”; bamboo best. Use No.
12 solid enamelled wire. Directional effect
broadside, sharply pronounced, with a mini-
mum of pick-up off the ends. Lead-in may be
two wires spaced & apart, using feeder
spreaders every 2 or 3 feet. Lead-in length
best /4 or 3, wavelength (about 15’ or 45°),
Use an antenna coupler, otherwise results will
be disappointing. Retune the coupler when
going from one side of the 20 meter band
to the other.

on West Coast.

ZS1BV, 14030, here at 1:27 am., also
ZS3F, S. W. Africa, 14065, 1:30 a.m., this
reported, too, by Murray Buitekant.

VP2GB, Grenada, B.W.I,, QSL's after a
vear’s delay, saying he'd been away from
the 1sland for that period. Sez that a look-
out should be kept for VP2GD, soon to
be on 20 phone off H.F. end of Anerican
phone band, about 14260. This being a new
country, all will be glad to get a log on
2GD.

OM SM6WL QSL’s and says he'd like
mention in our column that he's very anx-
ious to work hams in New Mexico and
Nevada, needing only these for his WAS
certificate (WAS—Worked All States).
That's some FB DX from Sweden, Hans,
OB!

A few of the better QSL’s rec’d here
lately : CNBAF, CN8AL, FASCC, 20 and
40 m., J7CR, VS6AB, SM6WL, XZ2DP,
VQ4CRE, etc.

FREE BOOKS—AND HOW YOU

** HUOSON STREET ® NEW YORK N, Y,

& BYAYY Onr WEGE ZAT0 GRTEY ZIEN S0

Questions and Answers Cov-
ering S-W transmitters.

ERE is a brand new book—with an unusually interesting
content. The text—prepared by the Editorial Staff of
SHORT WAVE AND TELEVISION, contains a variety of
material which only experts could select and incorporate in
such an excellent volume.
“SHORT WAVE RADIO QUIZ BOOK AND KINKS” cannot
be bought—it is sent to you absolutely FREE with your
subscription to SHORT WAVE AND TELEVISION at the
Special Rate of Seven Months for One Dollar. {(Old subscrib-
ers may get this book by extending their subscription.)

The book contains 64 pages with a heavy flexible colored
cover. It measures 51% x 81% inches, and includes hundreds
of photographs and diagrams. The contents are outlined
below.

Contents of the “QUIZ BOOK”

How to Connect an R.F.
Stage Ahead of Your Pres-

HOW TO “HOOK UP''—

Questions and Answers Cov-
ering S-W Receivers.

Ultra-Short-Wave Transmit-
ters and Receivers.

S-W  “Kinks” — Short-cuts
and Practical Wrinkles,
Coil Winding Data.

How to Add an Audio Ampli-
fier to a Small S-W Re-
ceiver,

SHORT WAVE AND TELEVISION ¢ 99 Hudson Street « NEW YORK, N. Y.
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ent Receiver,

Dozens of Novel New Hook-
Ups for the S-W Experi-
menter,

Clear diagrams showing how
to connect the latest type
tubes in place of your old
tubes, so as to obtain
greater DX.

Please say you saw it in SHORT WAVE & TELEVISION

8ond vour remittance by check or monev order. If vou send eash or unused U.S. postage
stamps. please be sure to replster your letter for Your own Pprotection.
----------------------------------------------------------------------‘

S-W Converters
Noige Silencers
Power supplies
Modulators

Beat Oscillators
Antennas
Pre-selectors
b-meter receivers

: SHORT WAVE AND TELEVISION, 99 Hudson Street. New York. N. Y. e = "
Gentlemen: Enclosed you will find my remmmcr Of B vivriiiennnanns for which enter m, ot Wave et ion

§  subscribtion 1o SHORT WAVE AND TELEVISION as checked below: ‘slo send me. posipaid, A g A

5 the book or books which I have marked at the right. | {fates popular short
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Second Amateur Honored
(Continued from page 204)

nent custodianship of the trophy symboliz-
ing the award to Anderson. The speakers
were heard over a nationwide network of
the Columbia Bioadcasting System.

The award is presented each year to
that individual who, in the opinion of
an impartial hoard of awards, has con-
tributed most usetully to the American
people and is to be open to all amateur
radio operators in the United States and
Canada. Presentation of the award for
1937 to Anderson was based on his having
worked for four days, obtaining only 10
hours’ sleep, to secure relief for the be-
leaguered 1own of Shawnectown. threatened
with inundation by the raging Ohio River.
Largely through Iis efforts all 1.500 of
Shawneetown’s inhabitants were evacuated
without the loss of a single life.

It is interesting to note that all of the
equipment that Anderson uses in his trans-
mitter and receiver is home-made.

Anderson, a 32-year-old employee of the
Harrisburg Standard Electne Company,
was chosen for the award by a board of

judges comprising the Hon. Norman H.
Davis, chairman of the American Red
Cross: Lieutenant Commander Charles P.

Edwards, Chicf of Air Services for the
Dominion of Canada; Dr. J, H. Dellinger,
chief of the Radio Section of the United

States Burcau of Standards: Professor A.

MANY NEw BUUKS HAVE BEEN ADDED TO

MOST COMPLETE LOW-PRICED TECHNICAL LIBRARY

HE KRADIO-CRAFT LIBRARY SERIES {each volume fifty cents)—a most

complete and authentic set of Volumes—treats individually, important
divisions of radio, refrigeration and air conditioning. Each book has n
designed to give you the opportunity to learn one or more branches of the
fie)Jds menticned. The authors of the books are well-known tu everyone., Each
is an expert—an authority on the subject—euch is thoroughly familiar with
the field which he represents.

ALL BOOKS ARE UNLFORM—The volumes in the RADIO-CRAFT LiBRARY SERIES

measure 6 x 9 inches. Esch book contains on an average of 50 to {20 iiiustrations. The

books are Printed on an excellent grads of paper which makes the type easy reading.

Here Are the Titles = = =

'RDIQS

No.2. MODERN VAC- No. I2. PUBLICADDRESS No. I7. SERVICING

UUM_ TUBES INSTALLATION AND  WITH SET ANALYZERS
N EROEYNE BOOK. o ERYICE 18. PO 10

Y , 13, ABC OF AIR S o

No. 6. BRINGING ELEC. N ZoiotONNG :?‘I:JLTYSE‘ES STANGE

TRIC SETS UP-TO-DATE

No. 9. AUTOMOBILE
RADIO AND SERV.
ICING

No. 10. HOME RECORD-
ING AND ALL ABOUT  No. |6, PRACTICAL RA- No. 2|. BREAKING INTO
T DIO CIRCUITS RADIO SERVICING

RADIO PUBLICATIONS @ SWT 8-383 @ 99T Hudson Street, ® New York, N. Y.

1 have circled below the numbers of hooks in ihe RADIO-CRAFT LIBRARY SERIES which you are to send me,
1 have included my remittance In full. at the price of 5uc cach, (Stamps. checks or woney¥ orders accepted).

3 6 9 10 12 13 1 13 18 1% 18 20 21

No, 14. POCKET RADIO
GUIDE

No. 20. THE CATHODE.
No. I5. ABC OF RE- RAY OSCILLOSCOPE

FRIGERATION

Name ........... -0 (5000 00506000606000000900 000 Address

State ...eiens

All books are sent Postage prepaid

DATAPRINTS

r Kcnnc]h professor emeritus of elec- |
trical engineering at Harvard University,
and Rear Admiral Waesche.

When to Listen In

{Continted from page 210)

LISBON CSW is now on about 9.76 mc.
nightly 'till 8 p.m. with a very strong sig-
nal. The signals’ quality is not too good.
There seem to be no English announce-
ments.

THIS AND THAT Denmark is testing a
new frequency. OZH, 1517 me,, on Sun-

ere's the New

Only 33%c each
At New Low Price—3 for 81
BUILD YOUR OWN-—SAVE MONEY !

RADIO CONTROL FOR
MODEL BOATS, PLANES,

days and holidays from 8 a.m. to 1.30 p.m.
ETC.

HJ7ABD, Bucaramanga, Celombia, nor-
mally on 9.63 mc. has been reported on 5.97
me. LZA, Sofia. is reported on 8.48 mc.
Formerly it was on 1492 me. Address re-
ports, to Radio Sofia, 19 Moskovska St
Sofia, Bulgaria.

V AC Certificate

Clreuly Jaia

20 ELECTRIC LODGE &
PARTY TRICKS. Fun
Galore!

“How to Do "Em’* Data 30c¢

S-W DIATHERMY
(Artificial Fever)
Dataprint giving Construetional

daia  for Bmall. lledlum and
Large size App. (All 3)....508

Induction PIPE &
ORE LOCATOR
Construction Data

——

TESLA COIL DATA:

Print—drawinEs and dsta for
bulldinz 36-inch apark Tesls, . . 30¢
Exciter—1 K.W. 20,000 Vi, Tn%ll

RECORD PROGRAMS
on Steel Wire!

Telegraphone Data, for
Vouice or Code..........00¢

Hoav to Oponu Quains from v 'r

More DATAPRINTS You Need!

Water Turhines “Rewinding’’ Armstures
Water TWheels 'Yrmllut:lon lalhnee
100 Yechanical Movements Telautegrap
\lol:r G':'rultl (200 Einthoven Siring Galva-
{ Telephone Hookups (20)
Polarized Relay. TUltra-
E sensitive
Rln‘ 4 hells nn_ 2 wires
Fl q|rlmlrml‘ull“likmll u a e
ectric Chime Ringer nc
any clock Electric Plne ’l'hlwar

Welding Trf, 2 K.W. 110 V. Prim, 18 V. Bec.....

nometer
\lunau and Sclenoldi—
Get our st
Theatatone Bridge
tnducuoab (‘ou-—l to 12

The certificate is black on a blue background,

in & veri for each continent with 25c to cover handling. Veris will be returned.
See page 147 of July issue for full information.

for August, 1938

Any 5 prints $1.50 or 10 for $2.00

The DATAPRINT Co.

Lock Box 322 RAMSEY. N, ).‘

812 x 11”7, 1t will be awarded to those sending

.
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CES

[ 1O woko

per word should accompany all orders, Copy should reach us not

later than the 10th of the month

’Under this heading only advertisements of a commercial nature are accepted. Remittance of 10¢

for the second following month's issue.

AGENTS WANTED

300% PROFIT SELLING GULD
Leal Letters for Store Windows; Frec

samples. Metallic Co., 446 North Clark.

Chicago.

MAKE CASH \WHEREVER YOU
g0, a hecessity for young #nd old either
sex, identificatlon Key 1ugs liglit as a

coin. beaullful chrome fnish in wvarl-
sample und full par-
Lauria,

ous inslgnias.
ticulars, 25¢ posipaid. k.
Evereit 8i.. Everett.
TSIELL  ELECTRIC
1009 profit, samble H0c.
East_Syracuse. N. Y.

COINS AND STAMPS

JOIN "THE EAGLE 11OBBY KD
change.” Exchance stamps. postear
Ietters, etc. Your mame. address and
hobby lsted free. Send only 10c and
stamp for liat of members who will
exchange wlith you. C. Kurtz, 533 N.
Killiger 8t.. Allentown. Pa.

cORRESPﬂNDENCE GOURSES

00.000 USED CORRESPONDEN(UE
Counen and Fducational Books. f
Rented.  Exchanged  All  suhiects.
Satistaction guaranteed. Cash pald for
used courses. Compl detaits and
bllknln catalog free. Send name.

Nelson Company, 3281 Manhattan
llullding.  Chicago.

HELP WANTED MALE

YOUNG MEN WANTED FOR REAL
estate business; make big money; ex-
perience unnecessary. Send stamp for
Dartlculars. M. Radler. §82 Varet St

67

B'klvn. N. Y.
INSTRUCTION
RADIO ENGINEERING. BROAD-
casting, avlation and police radio.

servicing, marine and Morae telegraphy
tzught thoroughly. All exbenses low.
Catalog free. Dodge's Institute, Colt
81.. Valparaiso. Ind.

AMATEI'R RADIO LICENSER,
home study course in code and theory.
Reasonable. efticlent and thorough. Ite.
sults guaranteed. American Radio In-
stitute, 1430 North Deurborn )’arkway,
Chicago. lilinois.

MAKE YOUR OWN ELECTRIC
plug fuses, Model and instructions
$1.00. W, Stonebraker. 6006 Harney.
Si. Louis. Mo.

| o1a

Sold. | D

$0 A WELEK WITH A KODAK.
bookiel describing 100 magazine mar-
kets. 23 cents, stamps or sliver,
1 G Hudson Box 33t. Dept.
Cranford. N.

Il\l)lll)l‘()\l(‘i GROW PLANTS
without soll. Chemical erop culture.
Interesting. educatlonal. Experiment
now. Unusual yields. Utilize smalil
wuce intensively. Csn be used year

Formulas. instructions and
ueleﬂed bihliography, $1. droponics,
Box 613. Guthrie. l\y.

MONEY MAKING

SELL “SUPER-KNIFE"!
razor blades. Cuts, rlps, and
scrapes, also has cigar cutter feature.
Folds up llke a regular knife. Ileautl-
ful In appearance. Nells fast 8t 25c.
Costs you only $t T dogen (B%c
cach) postpald. or $10.40 per gross
(TW%e each) posipald. Sample knife
12c postpaid. A generous supply of
itlustrated, arder-pulilng 3x8 circu-
lars with blank
and address. furnished free with each
{I:deg; Lorrac Products Co.. Albany,

IROVOSITION.  REAL
money makers. WIth unique sales
blan. 50¢ bostul money order hrinks
prepald marked Price $15.00 remark-
alle physical therapy chart size 21xds
simplifies drugless therapy. DMet.
markahle jtem, Demonsirate it
RTOWw
tory.
(‘haussee Service.
Rd.. ¢(hicago. 111

TOTPORTUNITIER — LATE
money maket \'e have them.

s, \\rlle
Monogram. 34 Callender. East Provi-
dence.

HONEST

Re-
and
independent in exclusive terri-
Astounding lot prices F.O.13. A.
W3 E. Marquette

al

USEN] _

sPace for your name| J

$100 TYPEWRITERS. FIVE AND |
$10 cach. Lingles Shop, Irent. X,
Anna. T

PATENT ATTORNEYS

INVENTORS—PROTECT Y O1' R
rights hefore disclosing your invention
te anyone. Form “'Evidence of Con-
veption’; “"Schedule of Government
and Attornevs™ Fees™ and instructions
sent free. lancaster, Allwine & Jom-
;nel, 436 Bowen Rnilding, Washington.
LIRS

PICTURES
INTERBSTING VIEWS OF ClI1-

cago, twenty for lic. Arnold. 103 8.
Halsted. Chicago.
PRINTING
BEAT THIS — 2000 DBUSINESS

cards $1.50. Samples for Stamp. Free
Cuts, (ash with order. I'ostake paid.
. C. Hudson. Dept. S, Lox 33l |
Cranford. N. I

RS, FOUR LINES,

500 STICK 25c.
Hotlle Labels. Cott's. Spickard. Mis-
souri. B

PUBLICATIONS

ADVERTISE IN TRADERS BUL.-
letin. Oldest monthly magazine for
swappers and sellers. Lists over 1300
swap or sell offers. 10c copy. Ads fic
word. Published by Traders Exchange.
190 N. wells St., Chicago's only
actual Hwap Shop. Maintained to heip |
advertisers swap or sell

ADVERTISE — INTERNATIONAL
Messonger Magazine for results. Uir-
culation 128.000. (Tlassified 15¢ word.

un\lans HOME MONEY-MAK- Dlmlny $6.58. Column inch (4R words).
Ing opportunities. 10c list you—brings| Three times price two. Sample copy
magazine, Mail Trade Guide, Arling-|10e. A. Miruble. Box 8238, Albany.
ton. Kentucky. NoY. -
YOUR COPIY. NATIONAL SALES 50 DIFFERENT MAIL ORDER
Register (3) Months. For dlme. 3515| puhlications 10c. Iome FPubilshing
Overhill. Chicago. Hervice. Itax 473, lLafayette, Imliana.
music QSL—CARDS—SWL

ORCHESTRAS — MUSICIANS —
Attentlon. Orchestrations 10—81, Sheet
music 25—$1. Silverman Music Mart.
3303 Lawrence. Chicago.

NOVELTIES

“SHORTHAND SIMI'LIFIED.”
mgeplete,  $1.00. Folder-lesson _10e.
Ershing 8 Hl'-lllll’llt . liwky Hill. Conn.
SN M| SCECTANEOU'S BEN—

3% INCH TR. 0-1258 VT. A.C.
Voltreter, 0-10 A.C. Ammeter, $2.75
each. Weston D.C. 0-7 and 0-140 Volt-
meter. 2%” with 8 pt. D.P. Switch
$2.75 Nat'l. MB27-4 Stg. T.R.F.
chassis and Thord. 45 1" P. Pack.

$7.50. 10° MUTER DYN. SPKR. $3.00

Victor 72" Ii-Fi Orthophonie tlorn,
Mag. and Acoustic Pick-upa. $10.00,
plus express. $400.00 RCA battery
Superhet—$25.00. Harry  Ackerson.
Ramsey. N. J.

WE ORIGINALLY HAD FIVE
thousand Btoppani Compasses for which
the U.8. Government pald over $30.00
each. We sold all but a very few, We
cannot obtain mors Lo sell at three times
our present price. Send In Your order

hefore they are alt pold at $7.50 each.
Qold 8hieid l‘mnlucts 350 Greenwich
8. New York Uity

$1000— 3500 Iu-\l'}l FOR _SOME-
thing you have! Particulars, 10c (re-
funded). Kise, 43 North Albemarle.
York. P’enna.

FREE—XRURPRISE TRICK, JOKE
novelties to everyone sending 10c¢ for
large (Mustrated Joke and magie cata-
1ok, Shop, 83 Broadway.
Laorain, Ohlo.

THE SMALLEST HOLY BIBLE IN
the world s about the
postage stamp. Bellevrd 10 bring goml
lyck. 20c. B. Warn, 501 Broadway.
Grand Itapids, Mich.

OFFERED FOR SALE

FOSTMARKS AND ADDRESSES,
50 ctifferent. our return emelopu
delivered. Ralnbow Silk Uo., Decherd.
‘Tenh.

WATCH 5THAI'S MADE TO EELL
for 50c and T5c, our Price only 23c

coin.  Warn. 501 DBroadway, Grand
Rapids. Mich.

stze oOf a|.

B0r

NOVELTY ELFPHANT — G.O.P.
1840 model. Helghi 2% Inches. 25c

pipaid. F. C. Sefwltz. Noel, Nin.

OFFICE SUPPLIES

RUBBER STAMPS FOR ANY
purpose, F’lr:il line .35. each ailditional

.20, Ink o postpaid. Mail or-
ders 10 “ B. \I'llier. 141 Cleveland
‘ Ave.. Flkhart, Tnd.

100 NEAT SWL CARDS PRINTED
with your name and address sent post-
paid for $1. Bunch of sarples and
R8T Chart for five cents in stamps.
WIREF, 16 Stockbridge Ave., Lowell,
Mass.

QSL, SWIL CARDS, NFAT. AT
tractive, reasonably priced. samples
free. Miller. Printer. Ambler, Pa.

RADIOS
HAVE LARGE LIST USED RA-

dios for sale, for instance Phiico con-
sole $89.50 original cost. Sell $39.54,

3 months old. Easy terms. Full details
dlme‘. Phillips. Box 212, Gypsy.
W. Va,

WANTED TO BUY

WANTED TO BUY U. 8. COPPER
cents dated 1799 over 1794 in brii-
lant uncirculated red condition, 1802
U, 8. half dimes In good condition.
and 1894 8. mint U. 8. dimes. War-
ren_Unges. Alwater, Ohlo.

HIGHEST CASBH FOl YOUR OLD
gold. Your shipment will be held one
week for your approval of our check
Warn. 501 Broadwa¥. Grand Rapids.
Mieh.

WANTED—USED 4 AND fic ARMY-
Navy Rtuinps. Will pay lc each for
same. (. H. Kurtz. 523 N. Elliger.
Allentosen, I%enn.

Under this heading we sccept advertisements only when goodw are offered for sale without profit.
Remittance of 3¢ per word should accompany all orders. Copy should reach us not later than the
10th of the month for the second following menth’s issue.

RELAY PANEL MOUNTED SKY-
Buddy. nine tube xtal suberhet. set
analyzer two Jewel meters, %
Cassar_ 129 Compur, Dialytar lens
14.5 7.5 ¢m. In barrel with iris, Monel
der. 1anX 127 to 116 incl. Sacrifice for

cash. Dale L. Cosper.
diana.

Auburn, ln-l

POSTPAID: 583 1837 SUPREME
$60. 08i2 Hiekek Oscil-

1938 HAYNES SUPER CLIPPER
3 months old—3$20. Richard Burson,
453 Vinewood, W¥andotte, Mich.

l-wr $20. Rider Manuals IV to VIII
incl. $20. Ray Terry. 8/8 Alabama,
Pt. Arthur, Texss.

and 250.

The World’s Smallest Candid Camera or your choice of
three Short Wave or Television Books FREE with subscrip-
tions to SHORT WAVE & TELEVISION, See pages 242

252

Please say you saw it in SHORT WAVE & TELEVISION

www.americanradiohistorv.com

New Method of Televising

Films

(Continued from page 206)

it at a constant rate of speed without inter-
ruption. The projector focuses its picture
upon the cathode area of a high fidelity dis-
sector tube.

Continuous projection is accomplished
fundamentally by two lens discs, each
carrying a total of 24 lenses, and rotating
in opposite directions, but overlappiug suf-
ﬁcnently so that at any istant two lenses
are acting in conjunction with eaclt other.
These lens discs act both as an optical com-
pensator and as a projection leis.

A shutter is provided which masks all
lenses except the two functioning at a
given moment.

The projector is synchromized with the
scanning system of the disscctor fube, so
that alternative frames are scanned two
and three times respectively, providing an
interlaced picture at a rate of 30 frames
per second.

The transition period, i.e.,, the time re-
quired to change from frame to frame,
occurs coincident with and during the “fly-
hack” of the scanmng system, during which
uo television signal is transmitted, so that
this does not detract in any way from the
excellence of the transmitted picture. The
transition 1s accomplished in less than
1/600th of a second, as compared to ap-
proximately 1/120th of a second for the
most rapid intermittent type projector.

"I ci Paris Mondial’'—
(Continued from page 207)

arrangement, worked out by the Broad-
casting Service experts, allows simultane-
ous feeding of several aerials without loss
of encrgy.

The Administration of the P.T.T. is
considering the question of the urgent need
of other short-wave transmitters. These
transmitters are necessary to allow I‘rance
to effect as efficient a service as those of
other Furopean countries. It is anticipated
that toward the end of the year, the first
transmissions from a new 100-200 kw. cen-
ter will be effected.

What's New in Short-Wave

Apparatus
(Continued from page 234)

Exciter Unit

amplifier and all-band, crystal-controlled
exciter, all built in a self-contained unit.
This exciter unit is complete with power-
supply. The wunit is known as model
NTE and greatly simplifies the construc-
tion of amateur band transmitters. The
usual headaches encountered in building the
more elaborate transmitters are eliminated,
and the builder is assured of high efficiency
and proper results.

This orticle has been prepared

L[rom date sup-
plied by courtesy of the National

ompany.

Radio Wave Selects Station

action of a similar receiver nearby. Ordi-
nary manual control of the receiver can be
had by tuning at the console in the conven-
tiona! way. This seems to be the answer to
the lazy man's dream. (No, 723))

Owr h;fovmaﬂon Bureau will gladly swpply

manufacturers’ names ond addresses of any items
montioned in Snort Wave & TeLevision.

SHORT WAVE & TELEVISION
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World S-W Stations

(Continucd from page 222}

Call
W2XE

Mc.
6.120

6.117 XEuz

6.115 OLR2C

6.110 XEPW

6.110 vUC

6.110 VP8

6.108 HJsABB

6.100 YUA

6.100 WIXAL

6.100 WIXF

6.100

6.097 ZRK

6.097 ZRJ

6.09% JZH

6.090 CRCX

4090 Z8W2

6.085 HJSABD

4083 VQILO

6.081 YVIRD

4080 WIXAA

6079 DIM

46.077 OAX4Z

8.075 VPIMR

6.070 HJIABJ

6.070 CFRX

8070 VEICS

6.06%

8.045 SBO

6.040 —

6,060 WBXAL

NEW YORK CITY, 49.02 m., Addr.
Col. B'cast. System, 485 Madison
Ave. 10.30-11.30 pm.

MEXICO CITY, MEX., 4903 m.,
Addr. § de Mayo 21. Relays
XEFO 1-3 am.

PRAGUE, CZECHOSLOVAKIA,
49.05 m. (See 11.43 mec.)

MEXICO CITY, MEX.,, 491 m.,
Addr. La Yor de Aguila Azteca
desde Mex., Apartado 8403, Re-
lays XEJW |1 pm.-| am.

CALCUTTA, INDIA, 49.1 m, Daily
2.06-4.36 am., 6.36 am.-12.06 pm.;
Sat. 10.06 pm.-2.06 am., Sun. 7.36
am.-t2.36 pm.

COLOMBO, CEYLON, 470 m.
Daily 7-9.30 am; Sun. 6.30-9.30 am.

MANIZALES, COL., 49.14 m., Addr.
P. O. Box Mon.-Fri. 12.15-
| pm.; Tue. and Fri. 7.30-10 pm.;
Sun. 2.30-5 pm.

BELGRADE, JUGOSLAVIA, 49.18
m. 12.45-2.30, 4-8 am., t-6 pm.
BOUND BROOK, N. J., 49.18 m.,
Addr, Natl. Broad. Co. 8.25 pm.-

12 m.
CHICAGO, ILL., 49.19 m,. Addr.

N.B.C. 4-650 pm. 1052 am.
Sun. 1.550 pm.
NOUMEA, NEW CALEDONIA,

49.18 m., Radic Noumea, Addr.
Charles Gaveau, 44 Rue de I'Al-
ma. Tues.-Sat. 2-3.30 am,

KLIPHEUVEL, S. AFRICA, 49.2 m..

Addr. 5. African Broad. Co.,
Johannesbur%. Daily 12 n.-4 pm.,
Sun. 12 n.-320 pm.

JOHANNESBURG, S. AFRICA, 49.2
m. Addr. S. African Broad. Co.
Daily exc. Sat. 11.45 pm.-12.50
am.; Daily exc, Sun. 3.15.7.30,
9-11.30 am. {Sat. 8.30-11.30 am,
Sun. 3.30-4.30 or 4-5 am., 8-11.3
am.

TOKYO, JAPAN, 49.22 m., Addr,
[See 11.800 mc., JZJ.) trreqular,

TORONTO, CAN., 49.26 m., Addr.
Can. Broadcasting Corp. Daily
7.45 am.-5 pm., Sun. 10.30 am.-

n.

HONGKONG, CHINA, 4926 m.,

Addr. P. O, Box 200. Irregular.

CALl, COLOMBIA, 49.3 m., Addr.
Ls Voz de Valle. 12 n.-1.30 pm.,
5.10-:9.40 pm,

NAIROBI, KENYA, AFRICA, 49.3]
m., Addr. Cable and Wireless,
Lid. Mon., Fri. 5.30-8 am., 11.15

am.-2.15 pm. also Tues. and
Thurs, 8.15-9.15 am.; Sat. 1.5
am.-3.15 pm.; .Sun. 10.45 am.-

1.45 pm,
MARACAIBO, VEN., 49.32 m, &1

pm.

CHICAGO, ILL., 49.34 m., Addr.
Chicago Fed. of Labor, Relays
WCFL irregular.

BERLIN, GERMANY, 4934 m.,
Addr., Broadcasting House. Ir-
reguiar.

LIMA, PERU, 49.35 m. Radio Na-

tional 7-11 pm.
GEORGETOWN, BRI, GUIANA,
49.35 m. Sun. 7.45-10.15 am.;

Daily 4.45-8.45 pm.

BOGOTA, COL., 49.42 m., La Voz
de Bogota,

TORONTO, CAN., 49.42 m. Relays
CFRB 730 am.-12 m.. Sun.
10 am.-12 m,

VANCOUVER, B. C., CAN., 49.42
m. Sun, 1.459 pm., 1030 pm.-
§ am.; Tues. &7.30 pm., 11.30
pm.-1.30 am. Daily 4-7.30 pm.

TANANARIVE, MADAGASCAR,
49.42 m., Addr. (See 9.53 mc.)
12.30-12.45, 3.30-4.30, 10-11 am.,
Sun 2.30-4.30 am.

MOTALA, SWEDEN, 4945 m, Re-
lays Stockholm 1.30-5 pm.

TANANARIVE, MADAGASCAR,
495 m., 12.30-12.45, 3.30-4.30. 10-
1l am.

CINCINNATI, OHIO, 45 m.,
Addr, Crosley Radio Corp. Re-

lays WLW Tues., Fri., Sun. 5.45
am.-12 n,, 1§ pm.2 am.; Wed.
545 am.-12 n., pm.-2 am.;

Mon., Thurs., Sat. 5.45 am.-2 am,

(Continued on page 254)
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NO ADVERTISEMENT TO EX

Space in thia department is not sotd. it is intended aolely
who wish
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magasines, etc.

ey for es3e aniouncements. we cane.
nol accept responsibility for any swatenients made by the

for the benefit of our
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AB we recelve no mon

ceaders,

rearlers.
Use these columns freely. Only one advertisemient can be
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buy orf

men the way you

NAME AND ADDRESS

accepted from 4ny reader
MUST be above boprd. Remem
mail in all these transactions and therefore
by the U. 8. Posial

aceurately and without exaggeration. Treat
wish to reated.

We weleome sugrestions thal will help to make this de-
partinent interesting and helpful to our readers,
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your fellow
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Copy should reach us not later than the 10th of the month for the second following month’s issue.

TRADE: $21.00 NIFTY POWER
Dauer telcscope on tripod. tny electric
racer with track, $5.00 magician's set,
Morris $4.30 coil winder set. used
radio parts for & meter transceivers.
one or lwo. John Broughton. Harrlson,
Ark,

WiLkL TRADE A GOOD RCA VIC-
tor portable phonograph. Value when
pvew $55. For good car radio or a good
short wave receiver, or what? Kenneth
Lessvan. H. 2. Wakefleld. Nebr.

WILL TRADE CANDLER CODE
Course for B flat clarinet or good used
shortwave receiver. (eorge Htewart,
2529 Alsquith St,, Bahimore. Mary-

1and. L
JUNTOR CANDLER

WANTED
Course. Will buy or trade for Packard
Lectro Electric Razor. Leslle Merz. 132
Millhank_St.. Kochester. N. Y.

TRADE—SW3 2v DC. PIHLCO
storage battery, also 3,000 foreign
stampPs In album catalog about $75.00.
Wan(-——candld camera. F3.5 lens. or
what? W. E. McLain. 105 West Mlch-

igan  Ave.. Marghall. Michlgan.
WL, ADE 107 SPEAKER. 8X

issues I'opular Mechanles.
10 Pepular Sclence. 60 sacientifiction
magazines, fine postage stamps for
good RCA record player. or what have
u? Frank Ntof, 121 Fassale Ntreel,
Passaie. N, J.

telescope, 20

IF YOI ARB INTERESTED IN|

Radio 8 WL card or 10 diff. stamhs
will bring you a uembershlp curd of
a corresponding radio club. F. Frantz,
Box 87. Coplay. P'a.

WILL, PAY CASH FOR TKRUM-
pel mutes—solo tone, cup, wa wa, etc.
Also want good bug., Wil trade Koda-
toy lémin. profector and films. 1'lease
giving details. 10 lioh Fergu-
15 Ranta Harbara Rd.. Berkeley,

WILL TRADE COMPLETE BUSI-
ness correspondence course costing
$65.00 pew for Smm camera and pro-
jector, Write for_detalls. Alfred John-

WANTED: USED CODE TE!
ing machine with tapes. Wil pay cash
or will trade electrleal. sho-card anct
cartooning courses, N{Ll. stamps. Ar-
chibald  Bursey. Burlington. Green
Hay, New Handl.

WILl, TRADE AMPERITE VE
loeity Mdcrobhone—chromium plated
llke new., Want FRTA or X. Will
make up differcnce. Nicholas Chrlsto.
578 Third Street. Albany, New York,

TRADE ERECTOR SET. RADIOLA
20 electrified, Stienite A.CC. 6, Hw
back lssues N.W.C. and other radio
magazines. Want oscilloscone, service
equipment. parts. S.\W. super. Fred
Humphrey., New Paltz. N.

TR A DE—COMPLETE S8BT OF
lessons In  ‘Tuxidermy from North-
Western School of Taxldermy tslightly
damaged). Will swap for Kodak fold-
ing camera or any good folding camera.
All inquirles answered. Al. Comperda.
4808 8o. Seeley Ave.. Chicarn,

SWAP ES 1

70 COI'ES LATEST
sheet musle and folios for transmitting
condensers or Parts. All letters an-
swered. R. E. Ward. P. 0. Box 23.
Granger. \Wash.

tery receiver using 1 WDhIE tubes, No
tubes furnisheid, rest s orlglnal. Trade
for camera or wat sa? W. 8 Cr

WBLV'G, Box 15. Stow. Ohlo.

SWAPP A BAIRD RHNORTWAVE
and television receiver and a et of
(pluk in Gcto colls) 18 to 550 meters.
Power pack for T1 tuhes, beautlful
I'ooley cabinet for what have Fou!

Dasid, Gross. 2145 Ocean Ave..
Brooklyn, N. Y. .

WILL TRADE GOOL  STAMI”
collection. over 300 stambs, for a 40

or 80 meter cr¥stal. Also want type 46
tube. Jim O'lzourke, 20189 So0. Nicollet.

Stoux iy, lowa.

HAVE IRWIN 6MM MOVIE
camera. Wrlght & IMtson Rolf elube.
3 irons. driver and hdg; 165KC erys-
tal. Watcha got? Bill Sampson. Jr..

son, Cleveland. Mi t

2208 Floyd Ave.. Wichmond., Va.

SWAP—SPANISH GUITAR
(arched body and key hoard. ebony
arm rest; zuaranleed Kﬂlll A8 new,
$22.50 value) for good 22 ritle: late
Rider's manuals, or what have yout
\rite Ervin (luade. 9% Cavanagh.
Walhalla, N. D,

WILL GIVE AN ATWATER KEXT
Genemotor, hi-impedance magnetic
pickup and motor. for the use of your
code machlne for one month, Teleplex,
ote. Or what have you? Frnest Marko,
3952 33 Str.. Astorla. L. 1. N. Y.

WANTED: ONE USED LAFA-
yette Minute Man recelver (5 meter)
also usel Knight 3 watt utllity power

supply and  amplifier, R, Iull,
WIKUM. 888 Ridge Rd.. Hamulen.
Conn. _

WILL SWAP TIIREE EARLE

1.iederman physical culture hooks, cost
$9.00, also four Cadet System aviation
books, cost $12.00. Hoth complete seis,
slmost new. What am I offered in
trade? Howard Marshall. 1300 Lodi
Q.. Syracuse. N. Y.

WANTED: HAMMARLUND 4
prong 17.270 meter colls. 140 mm(
variable condenser, pocket volt-ohm-ma
meter. Have two g 12A7 tuhes,
2000 ohms phones, dalsy air rifle.
transfor . G. Chovinard. 4598 Papl-
neau Ave.. Montreal, Que.

SHORT WAVE LISTENERS IN
the United Htates and forelgn coun-
tries who woulil 1ike 10 exchange cards.
send me Yours. zet one of mine. I
QSL 100%. QRA: HKenneth Bobert-
son. 2413 North 10th Street, FPhila-
delphia. Penna.

WANTED— 8W RECEIVER 3 OR
4 tube A.C. Would llke Sky Buddy.
Tlave Packard Lectro-8haver and 4
tube A.C. 1936 model radlo. R. C.
Murrell. Manchéster. New York.

KWAP T .8 STAM!” COLLECTION.
330 diff. for a good used tobe tester
such as & Milllon_or Superior make.
Kenneth McLain, R, R. 3, Arcanium.
Ohlo.

HAVE: PHILCO CHASSIS., MOD-
el 90, 9 tube complete, speaker. I
tube General Electric auto radio, Ar-
vin dusl_band _table receiver. Hext
offer In Phone Xmlitter takes all. or
what have you? J. C. Kuhlk. 37 Pine
Street, Gt Barringten, Mass.

WANTED: TEST FEQUIPMENT.
will buy or trade. Hlave power supplles.
phonograph pick:-up and motor. speak-
ers. meters. ftransformers. snapshot
camera and many modern receiving
parts. W1l answer all letters. C. For.
tiers, 368 Ifesserer. Ottawa. Ont.

WANTED. GOOD RHORT WAVE
receiver. WIIl trade Wlinchester 32
special carbine good condition. & C.
Molson. Redford. Que.. Canads.

SWADP 2 TUBE ELECTRIC RADIO
for 5 meter transcelver. good coidition.
Have 6 copies mechanical miagazines.
swap for 4 cobles S.W.C. or UST.
\vant Radio Call book. Konnr‘n. 8
Friwards Xt.. Patehogue. o ab Mo

TRADE ARGUN CAMERA COM-
plete with carrying case and strap.
also General Electrle F-53 five tube
1838 receiver. \WBJZT. Alfred, New
York.

WILL SWAI" $50.00 worth of radio
parts enough to make 8everal radios.
All letters answered, pictire on re-
quest. Mend your list. Interestel in
cameras or what have You? \Walter
Kepner, 242 N. Oxford, Indisnapolis.
1ndiana.

ILAVE ANTIQUE RCA IIIA BAT-| §y

WILL T A DE: EARPHONES,
Amateur Hundbook. stamps. rvadio
parts, or ceamping equilpment. for good
handset or mlcrophone. \What have
yont Will send 'SWL™ for one of
Yours. Frank Hoose, 424 Maln &t
New Rochelle. New Yark, -

1 WILL TRADE RADIO FUN-
damental course also a stamp collec-
tion of about 100 foreign stamps. What

v 3 B ) 5| have you? BRI R. Schroeder. 803
ml‘",:,l;l‘ cm;‘;:i-“ I{,'; Sf.o““ "'E:!.’ L ‘rluf, Wireonsin, Veoria, Illinols. .
Rales Manageinent, by lhternational SHORT WAVE LISTENERS OF

Correspondence  Schools, brand new;
for Weltl eamera case. or what have
you In photographic supplies? N. R.
Thatnton, Samerville. Ohion.

HAVE LOTS OF BOOKS. SOME
fiction. some text. sonie new, some old.
Wil trade for radio or mathematic
books, List on_ request, [aul Bahr,
1205 W, 10th Rt., Marion, Ind

“ROOK OF KNOWLEDGE'' 20
volumes. good conditlon. educationsl
for children, cost $50. size 107x67x1".
Want SW3IAC, 20 meter coils. power
pack or Rargent 10, good condition.
T. Marks. {_0019 96th Rt., Ozone Park,

L. L. N,

the world, let's swap 8WL cards. Also
like to correspond with anyone out-
side of the United Rtates. I QN1,
100%. QRA: Hobert D. Cooley. 247
Marion Street. Rochester. New York.
. 88

WILL TRADE 1 5" MAGNETIC
speaker for a 365 wmf. variable con-
denser or a_ 130 mnf. midger varlable
condenser. Harold FEllison, 913 Rtate
Street. Alhion, Nebt,

HAVE COMPLETE 8AMM MOVIE
outfit. Want Teleplex. Instructokraph.
Candler courge, or what have you?
WL swap SWL's 1006%. Harold .

HKaley. 432 No. 9th St., Lebanon, Pa.

Pleas¢ say you saw it in SHORT WAVE & TELEVISION
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HAVE 200 LB. BAlBELL WITH
course, dumhbetl  and  kettle bell
handles, also have eash. \Want: Service
equipment. osclllator. analyzer. tube
checker. servlce manuals. etc., short
ware equipment. rlfle. or? (. Zellabs,
34 Wr 81, Whlial N

HAVE “ALADDI NICKEL
and copper Dortable electroplater in
kol conclitlon. Also over 3000 differ-
ent U. 8 and forelgn mlxed. What
have you to offer? Norman Basden,
1654 1. John's Flace. Brooklyn. N. Y,

HAVE 25 WATT 5 METER
transmitter complete. also 3  tube
supcr-regenerative recelver. \Want Sky-
Chlef. Sky Buddy. ete. Will answer all
letters. Write Victor S8amarchza. 1044
Longtellow Ave.. Hronx. N. Y.

TRADE—5 TURE DUPLEX
transceiver, never used, complete,
tubes, mike, 2 antennas, speaker. cost
$33. Want good 10 watt P.A. systemn.
with. without mike. speaker. Austin

Qwer\:.m:. 993 E. 42 St., Brooklyn,
HAVE OLIVER NO. 9 TYPE-
writer, A-1 cond.. earphones. new.

other articles of value. send for llst,

ant 8W3 or slmilar rest.  Daniel
l\:l:n{'k. 225 Division Ave.. Brouklyn,
N .

HAVE OVER 2500 DIFFERENT

. ¥, and forelgn siamps to trade
starup for stamp, [00 cachet covers.
back issues Radio News. Natlonal

Geographlc makazines. What have youl
Norman_  Golubowitz, 1540 Sterling
I'lace, Rrooklyn, N. Y.

WANTED ASTATIC PICKUP AND
Mike, crystal type. radlo parts (any
kind). I have 1 Readrite model 710
tester. will swap for value of $10.00.
Alfred B. Shenton. Box 243, Fast
Liverpool, Ohio.

WILL SWAP A MAGNAVOX DY-
namic speaker. 6-12 volt fleld; Ford
generator rewound for 8 vwolt slow
sbeed wind charger and a metal locator.
What Lave You? Amos Thorson, Rural
Route 2. Verona. \Wisconsin,

SWAP—VARIOUS  ISSUES OF
radlo magazines (back lssues to 1934)
and radio books. banjo uke. t¥ypewrlter.
Want 8.\V. recolver or meters or what?
Arthur Snape. 212 Milton Road, Lake-
woml. Rhode Is)

sland.

TRADE “EILEN 3B*' THREE
tube battery receiver and new “‘Pocket
Sportset’” kit, both in perfect condi-
tion. For a 1935 "'Prof. rle”’ bat-
tery recciver In Derfect condition.
Alexander Podstepny. 217 Pine 8t
ark Flr., Phila, . Pegpua,

EXCHANGE RACO 5 TUBE AC-
IC 2—600 meters. Perfect condition.
For SW3 or good T.R.F. revr. Schoon-
over. Oaklaund. N. J.

CAMERA WANTED, 1-5/8x2% OR
2% x23; with fast lens, also Remington
or Winclwster 23 callher autoloading
ritle. T have Master Teleplex, also nu-
merous  radio  parts. Glenn Little,
[Edgewood, Md.

TRADYE.  MAGNETIC RI'EAKER.
camera, Dicture making outtit. 300
pro-cancels, 200 post mearks 3 tube
B.(. kit, severs]l books. algo 10 mini-
ature hooks, Lanjo-uke, punch boards
field Elasses, other items, want candl

camera and? R. Lewis. Grlfithville,
Ark.
HAVE STAMP COLLECTION OF

about 100 mrelfn stamps &ls0 repro-
ductions and cllppings about stamps,
also radio fundamental course. Will
trade. Make me an offer. Nelson
Sehroeder. 52t 2rd. Peoria. 11,

WILL S\WAP A THOUSAND FOR.
elgn, a hindred and twenty 17. 8.
stamps mounted in neat album for any
kind of camera or equipment. All let-
ters answered. John Oster. 28 Bonner
8t.. Da¥ton. Ohio.

WANT BROWNING 35" SKY-
Ruddy, Super.Clipper., Sky Chief,
AC.R. 138, "175.° 1535, Hare All-
Star Jr.. complete. coils 13-585 meters,
metal cabinet (16x12x8) le;: sDeaker,

Settle  difference if  any. .
Brooks. 1638 E. 36th &t., Cleveland,
Ohin.

WOT'LD LIKE TO RECEIVE LET-
ters from anyone ln any country except
the United States or Canada, All let-
ters will be answered by return mail.
QRA—Alan F. Arnold. 7238 Ridgeland
Avenue. Chicago. illinoi SA.

WILL TRADE STEVENS 22 CAL,
repeating  rifle for complete Junior
Candler course. Charles . Gossick,
412 N. "¢ St.. Fanfleld. Towa.

(Continued on page 254)
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BARTER and EXCHANGE FREE ADS (continued)

C(l.\ﬂ’!.ETI'. l\lT 9 TUBE SET.
6D6. GAT, T¢, TH, 75, 76. GEL. 6Fu,
$0. 5 Band, swliel. colls. lron core
LF. Jensen speaker.  Instructions.
Trade for smaller kit or receiver.
Whitne¥ Anderson. Quanii. Tix

ﬂ\\.\]’ ll.-\l.)l() PARTS FOIt UN]-

x & m vie cumers und projector.

“‘rlte “-del \\ elch, Settles Hotel. Big
Hpringk, Texas.

HAVE RADIO PPARTS.  BOYR
magazines, power supply. stunps. Wan
3-4 tube A.C. KW, receiver, code
machine, or SWK{ or 8WK& plug-
coils. Leonard Makela, 120 5th Ave..

SUPERB COLLECTION OF U, S,
and forelgn stamps trade for double
barrel shot &un or what have You,
Collectlon containe 2300  atamps__ of
highest nrmle John McKenna, New
I'altz. N,

RWAI" .H-'\\lLLL EXTERNALLY

ped A.C. Voltineter. 0-130-300-800.
b-kellle housing, newly culibrated.
Want 0-1 volt ohmmeter. 1larvey
UHX-10 with 5 meter coils. Carl 1lo-
ban, 710 Western. Jollet. 1 o

TRADE TWO TUBE KADETTE
AC-DC Pocket (apart, with dlagraml
and ninety standard radio and me-
chanleal magazines for small volt-ohm
ma tester. All querles anawered. Fdgar
Rice. latton. N. Dak.

TRADE: 3 TUBE=4 AC-DC SW
set, described In April 1935 SW&T.
Just bullt. Want class A or B D.p.
transformers or test eQuipment. lailgl
D. Mingace. 83 Elm Ntreet. \West
New Muss

ATTENTION SWL'S, U. N, AND
forelgn. Wil correspond and swap
BWL cards. URA-—-Woodrow E. Mectz-
]‘!;r.qﬁ()l & 8t Bedford. Indlana.

. RN

SWAP: 100 MMF., 8PLIT STATOR
rariable transmitter condenser. 160
meter crystal 1444 freq.. holder, 106U
volt transformer, Htraight key. 1"\,
equlpment for any test equipment. D).
Oehlwn Shine's Radlo Shack. 69 WV

3 Nt., Chattarenss, Tren.

H\V‘F LARGE aMOU \1“ Ol-' RA-
dlo parts, tubes, magazines. U.
forelgn stainps and alhuts to lunn
Britlsh Colonies and llrm-ll ltnmm
cameras. meters. mikes, orky.
or what hare S'nu? W "IA(‘-. 2807 Clal -
Iin Ave., N. Y.

KITORT WAVE LISTENERS IN
sl countries. Would llke to exchanke
SWL cards _with anyone anywhere.
QRA  Jack Dt'\ll!'. 633 90  Ntreet,
Brooklyn, N. ]OA.

WILL 8
your_cards.
h\\rln z.

WAP SWT. CARDS. SEND
We wHl send our cards.
P. 0. Box 693. \l-

ao ISRUES OF snmn‘
ed 8,

Chlang
Wanted:
have you! All replies
Miiler, 22 Steiner #t., Lawrence.
Mass.

HAVE REMAINS OF COLLEGE
chemistty course kits. 250 chemicals
in small visls and lars. Want five

meter receiver or transceivrer or pho-
tographic enlarger. What harve Yout
Martin Miller. 881 West 193 SU.. New
York ity

HI-POWER FACTORY BUILT
commercial radic transformer I10-220
pri, 3300.2500-1830 each side center
at 3% K.V.A. New. Trade for service
manuals. \Write Don M. ‘Wherry.
:\'9171-.’2'(. 404 N. Pinet, Jefferson.
owa,

WILL SWAP MY SWL CARD FOR
ours, A1l cards and letters anawered.
Mermn Hiatt, Dryden. ‘vash.

WILI, TRADE 11 TUBE. 2 BAND.
AMfodel FS-30. Lafayette radlo for a

Hallicrafter's Bky Buddy. or otlher
suitable short wave receiver. Radlol
uged 3 months. G as new. John

Wrlie, Worler. Tdahe.

1 WILI, TRADE 17 ISSI'ER OF
Open Road for Ra¥s for a crystal in
good condition for woy amateur hamd.
Ricliard Kershaw, 846 Universlty Rt.
Springfield. Mo,

WOI'Ll WIRE TO EX¢C H\\GF
SWL cards with any SWL in
or In foreign countries. M1 (‘lhll re.
celved will be answered with m¥ card.
John nallln. 40 Fast 66 =t., New
York. N. .

HAVE \1'\1!‘“0[‘.5
and D' shortwave sets. AC-DC  two
band super. all kinds radio n-rn. Want
cameras. phono plekup. turntahle or
what have you? Exchange Usts. John
Crani. Upper Randusky, Ohio,

\(‘-:\(‘D(‘

WANTED —I'SED 2W3 OR HAL-
lerafter Sky Ruddy. will trade Su-
preme model RS tube checker or Auio-
matic sender, cash extra If necessary,
write for complete dope. J. Nradshaw.
WHGPP,  DG-2-C.  Grand Junetion.
(‘olnrado

W A\TP‘D. A ONE O TWa TT RFE
8.W. recelver. A.C. or hatterles, Tiar-
old l(eld 57 Clark 3t., Paterson, N. J.
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HAVE VARIOUS RADIO MAGA-

zines, Modern Mechanix. Oct. 1936 to
date. Popular Science. other ma
zines. Number of books. mostly youths'.

Want radio parts. 5 meter equipment.
Jarvie Hinkle, 515 Pltishurgh Ave.,
Fairmuost, Wist Vieginla

TRADE FOR WIIAT HAVE YOUr
Readrite model 2457 tester in tine
condition. F. Vieweger, 1411 8. 17l
St.. Manitowoe, Wis,

1 HAVE AN EASTMAN KODAK
Auto Forus Enlurger to dispuse of,
mr!ecl condition, complete. Will trade

photographic apparatus or Argus.
Hm'! Reischling, 818 N. Alamo St..
Nun_Antonlo. Texas.

EXCHANGE 8 ACRES OF LAND
bordering on smull lake near (Teboy-
xan, Michl®an. for 30 tube Seott I'hl]-
harmonic radio. Lend valued at
$400.00-8500.00. No other deal wanted.
Don Newbold, 218 Locust St., Akron
Oblo.

WOULI? LIKE TO L\LHA\GF
S\V{, eards witl any SWL in U, 8.
or torelgn countries. All mail acknowl-

edged. Jack Koeneman, 1237 West
Copper St.. Rutte. Mont.

WANTED: NATIONAL 2 VOLT
C type SW-3 recelver. Aleo following
colls for same. 9-13 GC, 13-25 GC.
10 BS, BS. All must be first_class
condition.  Naine ¥our lowest. R,
Lyon. llomestead. Florida.

SWAP  POLO D.X. ¢ SHORT

wave converter, Kingston B ellminator

WANTED: RCA--B.F.
Osclllator or other make.
for meters, parts,
cash. Htanley J. \luwlcz
St.. Brosd Brook. Conn.

WILL HWAP 68300 STAMIPS
elrctrlr.- phonograPh Inotor. Nupreme

PL tube and condenser tester .\l
eomllll()n General Motors 6 tube 110V
AC radio. Necd Ham parts. W gy
Blt-hud Dawson. 1308-F. The Dualles.
re.

WANTED: ONE OnR
recelvers. Also want a8 1 prong 10
meter coil. Wil offer radio
radio magazines and tubes. Al
stainps.  All correspondence answered.
John B, Russell, Box 115, Colfax.
Wlgconsin.

SWAI"  COMMUNICATIONS  SU
perhet, tunes 16-545 merers. fully self
contained. for a portable typewrlter,
Will also swap other short wave
equipment for & good folding camera.
John J. Vilkas, 1315 South $9th Court.
Cleero, INinois.

TRA])!*. HA(}\ COI'IEN  RADIO
News from first [ggue to May 1933,
Radlo-Craft, also other books for radio
parts. G. E. Martenis, utney. Ver-
mont.

HAVE IRWIN 8MM PROJECTOR
and art films. linotype keyhoard and
course, makazines. motor scooter, 1
irosley radlo, cundid caeras.
Keystone "R’ outhoard motor.
modlel gl-m enkine. Roscoe. 1184 W.
1troad St.. Columbus. Ohio.

79 Church

TWO TUBE

135 volts. telekraph key 1l and
recelving mark Menominee, for Rider's.
Gernshack _manuals. Readrite analyzer
or others. G. H. Dufour. 51-ieme, Rue.

Nushee. Canada.
TRADE REATIFULLY FIN-
Ished in polished chromium, SBilver

Masterplece All-wave, excellent condi-
tlen. Deslrous of ohtzining table model
recelvet, such as Hammarlimd or sim-
Har. Write Glenn Watt. Chanute, Kan.

)lARTIV HIGH SPEED “RUG.”
used very slightly, in exceltent comdi-
tion, | swap for what have you in
radlo or photographic lines. Robert L.
Lanford. Avondale Estates. Ga.

WANT A STENCIL OR MULTI-
Fraph  miachine. Iluve models. molds.
vte. \VIIl start you in plastic business
manufacture bookends. stutuettes, ash-
trays, wall plaques. ete. Interesting
and profitable work. J. .\. Schaeffer.
Winfleld, f§11.

_A NUMBER OF TEXT ROOK=
Nutlonal Halesman’s Training Course,
copics of Radio News. exehange for
kond short wave parts or servieing
equipment. W, F. Rouse, 212 Wells
Rt.. Renton. Washington.

WANTED: PHONE X'MITTER UP
to 25 watt, must be in perfect order.
amd as new. Rend full details of re-
sults obtsined and price te Kearton
Gee. lyan Rrough, Hazel Grove,
Cheshire, England.

SWAP TENOR GUITAR. SPALD-
ing Rlue Streak hockey skates for
small A.C., or A.C,-TLC. skip-band
or short-wave set. Also have new and
used parts and tubes. Louls J. off-
man. 98 Vermiiyea Ave., Manhattan.
No Y. Cuy.

190 BRONZE WAT(H FOB PER-
petual calendars. Sold some for 34
cents each. Exchange for high power
hnoculars or high power microscope.

Retud description. 0. Dodge. Darling.
Ton. Mo.
WANTED: NATIONAL  HALLI-

crafter’s or! reeceiver, candld camera.
Melssner Signal Shifter. trade Rack
combination MeMurdo Sllver communl -
catlons superhet and Ultra Strato-
sphere “10°° transcelver complete with

matched speakers; °*'6L46""  xial o
metal cahlnet transmitter. WROQU

Wellsrllle. N. Y.

WOULD  1IJKE TO SWAP i

prong plug-in _eolls for 00014 con-
denser 9% to 800 metcrs for stamdari
L] nrmg colls for 00013 factory w
Mex Radesky. CCC Co.. 297-
Lote Creek. Missonis. Mont.

|SWAP NEW ONE TURE ALL
ware rtadio complete with tube and
coll In orlglnal carton. \Vant telegraph
Key. e oscillator. R0 meter crystal
of what have You? Henry Rotkin. 118
N. Main Srreet. St. Marys. 0Ohio.

WANTED: FIRST DAY (‘()\"ERS.
cachiets. ete. Trade. buy. for radie
paris. stamps. alhums, develoPing set
worth $2,00 (never wused). printing
box. Answers asgured all. For details
write 8. Futukawa. P. 0. Box 1230.
Honotuln. Feawall.

WANTED—-10
bhandspread eoils for
short wave gencral coverage ml
same. State rprice and Darllculars.
VEZAFY. 441 Mcleod Btreet, (Mtawa,
ontarle. Canada.

WOoU'LD TAKE TO0 EXCHANGE
cards with anyone. Jlm TDoyle, 3819
Fast 2nd 8t.. Florence. Colo.

WILL TRADE POST CARD PRO-
jector. kev, 30. 99, 79. 80 tuhes for

une.
F-55.

AND 40 \IF'I'FR
ACSW.

Photographic ~enulpment. Darld {Ter-
bert, Jr., Box 708, Lancaster, Calif.

Please say you saw it in SHORT WAVE & TELEVISION

SEEKING: GEXN. ELEC.
ure meter; Kalart synchr
3% x3%” plate Nolders, sheat cur-
rent Pat. Off. Guzettes: DOStal scale:
electroiyels course. book: prism binoe-
lllur. counting machine, Offering:
Cash; $40; 12-volume I*elmanism nind
traln!ng course; all ‘‘popular’” me
chanical magazines. Consurners [ nion.
Readers-, Sclence-.  Fact-Digestis);
niicroscope; 110V AC-DC_revers. sew.
mach, motor (minus treadle). Andrew
?";-na. 117 Edgecombe Ave., New York

.

TRADE FORTY RAILROAD EN-
gine photos (213°x147). All different
1. 8. roads, for §1 any Issues unused
commemorative [°. X postage stanmips.
3. Connelly. 4§39 Nt. John st Port-
land. Malne.

I HAVE BOXING GLOVES, NO. 9
Ollver typewriter, shotkuns. new 410
slngle—-12 and 10 double, Corey elec
tric gluss coffee maker -new, etc. \\Waut

EXPOS-

large slze cuckoo clock, ntomaile
rifle. starylard makes of Jewe!
watches, Clvll War plstals. E. W,
Goodman, 120—I11th Street. Charles-
ton. illinois.

3 —W00D WORKING TOOLS.
watch knife and chaln set new. weld-
ers” gOgRles, new folding cumers, two
loud speakers, blg list. Want type-
writer, shotguns. Mondena Plgeons orY
Farl Hoeft. Rrainerd. Mlinnesota.

S1X DOZEN \P\\‘ MAGICAL SETR
retall T3¢ each, 18 4, *x141,", slso elec-
tric operated exterminators (new) re-
talls $8.00 each. Swap for what have

You? . hrlrl. 217 N. Aiken Are.,
I‘lulhun:h Pa.

WANT MODEL RR  ENGINES,
cars, tracks. swltches. ete.. or plane
accordlon. Have Royal portahle type-
writer., sewing machine. rudio. hooks;
send for list. Kiyce, Shade Street,
Texington, Massachusetts.

WILL SWAP (OLLECTION OF 12
trleke, jokes and noveltles for 10
buffalo nickels hefore 1830 or equsl
value. Vie Latto. lorain. Ohlo.

FUR WAP': 1T MODEL 2% BosCH
radio with 8" speaker In goml condl-
tion. 1 model 1873 1! cal. Winchester
rifie in good condition, 1—410 dJdouhle
ahot gun nearly new. Western Fleld.
L—Dolt action box maRazine 22 L.R.
6 shot new. For what have you of
equal value? Want short ware radin.
ieorge W. I'esrson. 302 South Granite
Rtrest . Prescaii  Arlenna

WANT EXTRA FINE USED U, S,
stamps. Have $80 Palmer Photonlay
course; new $2.95 Resxlite cigarette
thler. new $2.50 leather pocker let-
ter case and matching bl fold.
Talmer. 1101 Maple. Downers Grove.
1Minnls.

AMERICAN A ND  COLLIER'R
magazines. Maywood Rusiness Eucyeln
Fd“' Clipping _ Manual,  Records

alcon  camera.  YWant radlo  books,
parts, musical instrument or? Jerome
Tlefter. 1924 Larkins vay, [I'itis-
burgh. Ta.

KEYSTONE  16MM
motor Jriven and re-wind. tn .
eapacity. used only 4 months, Neveo
100 fr. Aln subjecta. W1 exchange for
fmm Brojector or camers. F. Lncas.
1258 Ravine st.. Munhall. Pa.

FOR SwaApP KRISS - KROSQ
Stropper for two-edge rarzor hladen,
good as new. Wil accept Eool Vooky
or what have ynu' Frakine Ximmons.
Rocky I,

WANTED: BOOKS ON  MAGIC
and photography, magical apparatus,
for cash or swap. Have for swaD razor
hlades, kodak. binoculars. stamp al-
bum. ete. Louls Zgoda, 704 Glenwood,
Ambridre, Pa.

PROJETOR,
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Wil trade
etc.. or for

zer; 9|

World S-W Stations

(Continued from page 253)

Call
WIXAU

Mec.

6.060 PHILADELPHIA, PA., 49.5 m. Re-
lays WCAU Tues., Fri., Sun. 12
n-ll pm.; Wed. 12 n.§ pm.
PENANG, FED. MALAY STATES,
49.51 m. $.40-8.40 am. excem
Sun., alse Sar, 1l pm.-1 am.
HJSABA PEREIRA, COL., 49.52 m. 9.30 am.-

12 n., 6.30-10 pm.

COLON PAN., 4959 m., Addr,
Carlton  Hotel. lrregular.

TAMPICO, MEXICO, 49.6 m.
regular 7-11 pm.

HJIABG BARRANQUILLA, COL,, 49.65 m.,

Addr. Emisora Atlantico. (1 am.-

tl pm.; Sun. Il am.-8 pm.

MIAMI BEACH, FLA., 49.65 rm.
?-11 pm. Relays WIOD.

BOSTON, MASS., 4945 m., Addr.
UnwerSIfy Club. Irregu!ar.

TANDJONGPRIOK, JAVA 4945
m., Addr. N.I.R.O.M., Batavia,
;0 .30 pm.-2 am.; Sat. 7.30 pm.:

am.

PANAMA CITY, PAN., 49.75 m.,
Addr. P. O. Box 910. 12 n. -1 pm.,
7-10.30 pm.

CALGARY, ALTA, CAN., 49.75 m.
IT;ur. am.-l am.; Sun. 12 n.-

m,

PRAGUE, CZECHOSLOVAKIA,
49.75 m. (See 11.875 mc.) Thurs.
4.45-5.10 pm.; Wed. 5.15-5.40. pm,

VERA CRUZ, MEX., 49.82 m., Addr.
Av. Independencia 98. 8 pm.-
12.30 am.

BERLIN, GERMANY, 49.
Addr, (See 6.079 me.) 10,
4.30 pm.

SANTIAGO DE LOS CABALLEROS
D. R, 49.85 m, 7.30-9 am., 12 n.-
2 pm., 5-7 pm., 8-9.30 pm.; Sun.
12.30-2, 5-6 pm.

PERNAMBUCO, BRAZIL, 49.04 m.,
Radio Club of Pernambuco, 4-9
pm.

PRAGUE, CZECHOSLOVAKIA,
4992 m., Addr. (See OLR, 11.04
me.) Thurs, 445510 pm.; Wed.
5.15-5.40 pm.

HAYANA CUBA, 49.92 m, Addr.
P. O. x 98.' Daily 7.5 am.-
12 m., Sun, until 11 pm.

S. S. KANIMBLA, 49.92 m, (Travels
between Australia and New Zaa-
land). Sun., Wed., Thurs. 6.55.
7.30 am.

SYDNEY, NOVA S5COTIA, 49.92 m,
Relays 'cJCB 7 am.-1 pm., 4-8 pm.

ROBERTS HEIGHTS, S. AFRICA
49.94 m. Addr. (See ZRK, 9.603
mec.) Daily exc. Sun. 10 am. -3.30

m.; Sun, 10.30 am.-12 n., 12,15
A5 pm. Daily exc. Sat. [1.45
pm.-12,50 am.

JOHANNESBURGS, S. AFRICA.
49.94 m., Addr. 5. African Broad-
cast. Co., 3.30-4 pm. exc. Sun.

COLON, PAN., 49.96 m. Addr.
Box 33, Ls Yoz de la Victor. 7.9
am., 10.30 am.-l pm., 5-11 pm.

MONTREAL, CAN., 4996 m. Can.
Marconi Co. Relays’ CFCE 6.45
am.-12 m.; Sun. 8 am.-10.15 pm.

DRUMMONDVILLE, QUE., CAN.,
9.96 m., Addr. 'Canadian Mar-
coni Co.

MOSCOW, U.S.S.R.,
regular.

MONTEVIDEO, URUGUAY, 49.98 m.
Addr. Rio Negro 1631. Relays
LSZ, Radio Prieto, Buenos Alires.
10.30 am.-10.30 pr.

SALISBURY, RHODESIA,S. AFRICA,

m. (See 6.147 mc., ZEB. ) Also
Sun. 3.30-5 am,

ME)&ICO CITY

ZHJ

.6,054

4.050 HPSF

6,045 XETW

fre

6,042

6,040 WaxB

6.040 WIXAL

6.040 YDA

6.033 HPSB

6.030 YEICA

6.030 OLR28

6.023 XEUW

6.020 DJC

m,,
am,.

6.017 M1V

6.015 PRAS

£.010 OLR2A

6010 COCO

6,010 YKIMI

6.010 CJCX

6.007 IRH

6.007 ZRJ

6.005 HPSK

6.005 CFCX

6.005 VEIDN

6.004 RV59 4997 m, Ir-

6002 CXA2

6.000 ZEA

MEX., 50 m,

4,000
. Box 79.49. B am.-i

XEBT

am.

End of Broadcast Band

§.977 CS2WD LISBON, PORTUGAL, 50.15 m.,
Addr. Rua Capelo 5. 3.30-6 pm.

HUANCAYO PERU, 50.16 m. La
Voz del Centro dei Peru, B pm,
on.

YATICAN CITY, 50.27 m 2-2.15 pm.
daily; Sun. $5.30 a

GUATEMALA CITY, GUAT._ 50.47
m_ 4.4, 9-11 pm.; Sun. 2-5'am.

5975 OAX4P

5.968 HVJ

5.940 TE1X

SHORT WAVE & TELEVISION
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Mc.
5.940

5.935

5.913
5.900

5.900

5.898

5.892

5.890
5.885

5.875

5.855

Call
PJCI

YVIRL

YV4RP
ZNB

TILS

YVIRA

HH12S

JIic
Hi9B

HRN

HI1J

CURACAO, CURACAO, 5047 m.,
Mon.,, Wed., Fri. 6.36-8.36 pm.,
Sun. 10.36 am.-12.36 pm.

MARACAIBO, VEN., 50.52 m.,
Addr. Radio Popular Jose A,
Higuera M, P, O. Box 247. Daily
1143 am.1.43 pm.. 5.13-10.13
pm.; Sun. 9.13 am.-3.13 pm.

YALENCIA, YEN., 50.7I m. lrreg.

MAFEKING, BRI, BECHUANA-
LAND S_ AFRICA, 50.84 m, Addr.
The Govt. Engmeer P. O. Box
106. 6-7 am, 1-2.30 pm.

SANOJOSE, COSTA RICA, 50.85 m.
61

BARQUISIMETO, VEN., 50.86 m.

Addr. La Voz de Lara, 12 n.-i
pm., 6-10 pm.
PORT-AU-PRINCE, HAITI, 50.89

m.. Addr. P. O. Box AI03, 7-9.45
pm

TAIHOKU FORMOSA, 509 m.
Works Tokio 5-10 am. irreqular.

SANTIAGO, D. R., 50.95 m, Irreg-
ular &6-11 pm.

TEGUCIGALPA, HONDURAS, §1.06
m. 1.15.2.16, 8.30-10 pm.; Sun.
3.30-6.30, 8.30-9.30 pm,

SAN PEDRO DE MACORIS, D. R.,
51.25 m., Addr. Box 204. 12 n.-
2 pm., 6309 pm,

hort ave Eeague

Clt o Directors
Mew Youk City.
Btates of Clmeica. the Short Wave League
fias ofected

John & Niiller
o membon of i Bague
B0 Wik hsnecf, Bin cotificote Ras

Reld in
Tlew Yok, in the Unided

me‘a efecor_

[T F——

This handsome certificate is presented FREE to all
members of the SHORT WAVE LEAGUE. The full

5.0853

5.845

5.830
5.825

5.813

5.800

5.758
5.740

size is Ta" x 92"

wob

YVIRB

o

TIGPH

TIGPH2

YVSRC

Jvu

YNO?
YVZRA

5.740 TGS

for

August,

See page 248.

LAWRENCEVILLE, N. J., 51.26 m_,

Addr. A.T.&T. Co. Works Ber-
muda nights.

MARACAIBO, VEN.,, 5.3 m,
Addr. Apar?ado 214, 8.45-9.45
am,, 115 am.-12.15 pm., 4.45-
9.45 pm.; Sun. 1145 am.-12.45
pm.

SHINKYO, MANCHUKUO, 51,46
m. Works Tokyo 5-10 am., irreg.

SAN JOSE, COSTA RICA, 515 m.,
Addr. Alma Tica, Apartade 800.
1l am.-1 pm., 6:10 pm, Relays
TIX 910 pm.

SAN JOSE, COSTA RICA, 5|59
m.. Addr. Senor Gonialo Pinto,

CARACAS, VEN., 51.72 m., Addr.
Radio Caraces. Sun. 8.0 am.
1030 pm. Daily 7-8 am., 10.30
am.-1.45 pm., 3.45.9.30 pm.

NAZAKI, JAPAN, 5181 m. Works
JIC and TDD irregular.

MANAGUA, NICARAGUA, 52.11
m. 8:9.30 pm.

SAN CRISTOBAL, VENEZVUELA,
52.23 m., Addr. La Vor de
Tachira, 11,30 am.-12 n., 5.30-9

pm., Sun. till 10 pm,

GUATEMALA CITY, GUAT., $2.23
m. lrregular,

1938

Pleass say you saw

BARTER and EXCHANGE FREE ADS (continued)

WANT: BOUKS ON INDIA OR
Rritish East India Company. Offer:

sStandardyne radio, gold Elgin wateh
needing overhaul, Durham huplex and
Gem razors used once each. miscel-| "
lanevus small-change colna of Balkans,
Turkey, Syria. l'alestine. kgypt, 1n-
dia, books of many kinds, complete
file “Coronet,” K. C. Hankin, 300
hn\u) ltoimn Alass.

LOOK ! T COMUILETE  INSTRUt-

tions for making Flexible Molds. Used
for casting imitation warlile statues.
noveltles, hones, and others. A Teal
money making opportunity for enter-
prising people. What have youf Ace,
1017 Nortls Mclride. Syracuse, New
York. - B

WANT TO BUY OH SWAI FOR
old tooth puller. knowu as kant hooks.
turn keys. or cork screws, old hand
cuffs, or what have You? Write mie

your wants. 8 coilector and antlque
dealer. A. Il Simonton. \Viscosset,
Maine.
WANTED! ~PRYCHIANA. THE

New Psychology and Brain Building®

-20 lessons by Wilmans and 'uriton. 1.8 A

Fdwin J. Dingle course. Hesicrucian.
physical culture courses or? lHave
liypnotism course. information where
to buy 5 contest publications for con-
testers, many other thinks to swap,

Write!—DBox 87—R2, Alplha, Minne-
sota.

WILL, S WAP %T]-!U‘OM‘O]}
with pletures; padr  Klaxon horns:

miniature talking parrot. v.hlslllnu
African Grey parrot; Remington hunt-
ing knife: books. old and new; KEs-
quires: Univex Mmovie camera: medical
Journals: Brandes hesdset: steel bear-
trap. Want old prints, 1lthographs,
engravings In color; historical flasks,
botties: musie box. W. Gary Thomp-
son. Lake View Terrace. Asheville,
North Carolina.

WILL EXCHANGE BEADS OR
buttons {overail and pants buttons
harred). Have large list *'Varlety.”
Write first. Will gend ¢qual value.
Mizanna \Volff. Tonganoxie. Kansae. _

WANTED ELECTRI DRILL, OR
welder, tennis restringing equipment,
stamps, useful auto accessories, or!
Have MimeoRraph. typewriter. miscel-
laneous articles. hooks, maguzines.
Rudolph Zak. 2509 East 89th. Cleve-
land. Ohio.

WANTED. BOOKS. 13X TBLE-
scope. piano accordion. candid camera.
Have . clarlnet, 23 repeating rifle.
reloading tool. Ninaplix typewriter,
radioc parts, stereoscope—100  views,
l‘tmhlk' Looks, Sofus Andersen. Lankin,
N, D,

R|WAl’ 5 TUBE A-C. 1937 RADIO,
in xood mn(lmon, for eandid camera,
in A-1 condition. Give full details in
first letter. \Write Raymond Baxara,
Cullman, .\ahama.

FOR SWAP: JIFFY FOLDING
Eastmat Kodak (new) Agfa, Roya!
No, I same as new. ladles or gents
rebulll watch, Ravage electrle washer.

20/20 Marlin repeater thaple stock
fine. \Vant old waiches, 30/30 repea-

er. Free list. Q. M. Campbell, 4619
Clarisss Ave., los Angeles. R
TWHAT HAVE YOU TO TRADE

for $15 credit on new $54.50 Reming-
ton portahle typewriter? Maodel No. §
streamnline. Never unboxed. Lingles
Shop, Dept, 8 Anna, 111,

THAVE BASERALL SHOES 8%,
fielders glove, E.Z. plaver for guitar.

SWAF — NOVELTY AUTOMATIC
22 yeur calendar for two 3c unused
commemorative stamps. F. C. Schuitz,
Noel. Mo.

WANT BENCH PAPER CUTTEN.
Must cut down to % inchi. WII trade
};nmy printing or pay cash—or wil
ve both. Cutt’s 1'ress, Snickard, Mo,
TTRADE—5 METER RECEIVER,
450 volt power pack, 2 tube Ntewart
Warner  converter  {bandswitching).
Readrite 502 volt-ohm weter. Wani
test equipment., Trade Sky-Buddy for
ISR Clipper. ete. L. Quinlan, 128-34
street. Union City, New Jlersey.

l'..\('l] ANCGE !“U]( RADIO 0 \IlT\
British Georée VvV Jubilee lumpﬂ.
geven i, one 1d. fourteen 1%:d,
ward VI, eight Yd. two 1d. ele\cn
1%d. all finc used. offers. F. T.
Pratt, 256. '\t Suviours Rd.. Saliley,
Blriilngham, 8. England.

HAMS, .\'\\'L’S—l WOULD LIKE
to exchange SWL's with any in U.R.
ond foreign countries. All cards an-
swered promptly. (QRA)  lsmael V.
Escalona. Box 353. Conrad. Montana,

THAVE 1 LIONEL_ 0-GAUGE
traln set. 1 Amerlcan Flyer stream-
lined set. 1 scale model complete.

Complete tracks for all and DL re-
ducer. all working. for Mallicrafter’s

®,W. recelver, Martln Greene, 68 E. 3
Nlru-l NoY. O

SWAL" PORTABLE RECEIVER IN
cigar box. using LK-43 tube. B.(.
and 8.W. coils, complete with
phones, batterles, aerial. for .22
t-lllbrs rifle or what liave you! James
N. Glass, R. 1, Box 17, Eddyville, Ky.

HAVE GOOD 5 TUBE AC TRF
recelver with all coils and speaker,
Built on Pilot Super Wasp chaesls.
Want a good randid camera. or what
have You? LeRoy Krutz. Dorchester,
Nebraska.

"HAVE MERCURY SUTER TEN
battery ratlo: set 23 voluwmes Alex-
ander  Mumilton Instliute  Modern
Huslness Executive Course, cost $210.04.
Want I4 or I35 inch dynamic speaker,
meters, ete. E. 8, Barneit. Xouth Bos-

v| tom, Va,

WILL SWAP' PRACTICALLY NEW
Hammariund Super 10 rieters for
skyrlder Dlversity or RME 69 plus
DR 20. Satterthwaite. Box 77. Sta.
¥, Toledo. Ohio.

TRADE—6LS8 XTAL TRANSMIT-
ter. mictophone. relay, used voiune
controls, H0°s. 43°8. other tubes.
40, 160 meter xtal. Teceiver, modula-
tion transformer, ort Write for list
||||m||-pd| of parts for trade. W5HAL,

813 Jefferson. Tonﬂhorn. Ark.

WANTED Sl'PFR SKYRIDER 11
Model SX18, 127 1™.)M. |penkrr Tave
Zelss 9x12 c.m. camera 67 F.4.5 Zelss
lens. pack adapter. ¢ plate holdeu
filter, shade. case. $138.00 new, other
accessories. Bert. Kavanaugh. 516 West
136 Re., N. Y. N. Y.

‘-HOHT W \Vh LISTENERR® IN

U.%.A. and foreign countries. Would
like to exchunge my SWL card for
yours. I will QSI 100%. Edmund
Hrummer, 34-21, 89th Ntreet. Jucluon
Hetghts. L. NOY. U8 A
WANTED: 3 TUBE 5 METER

transcelver with mike, or wlat have
you? \WU trade Stewart-Warner 16-
min movie eAMmera and $20 \\ollrnnk
microscope. Excellent condition
P‘rnm‘k 12260 Wilfred. hetroll. \ﬂ_ch:

1| Fenn.

!| ceiver.

Want| of WHEDD

SWAP: RADIO SETS. PARTS,
books, misceilaneous items, ete., for
coil winder, Inductance Authorlty,
manuals, meters, etc., or what have
Exchange all swap Iml Wilbert

Misner, RDD No. I, Vintondale,

HAVE GOOD WE-242-A. SOCKET,
filament transformer ; regenerative
preselector; 2-tube E.C. receiver; over
800 pucketed stamps, 75 countries; lst
day covers: colns; mlscellaneous arti-
cles. Want good ham-band super.
MWSEMTZ, 3 Blrch, Oneonta, N. Y.

TRADE., NEW YORK HERALD,
Revolutlonary edition, April 19, 1875,
for SW receiver. 11 tube Plllco re-

22.5 10 13 Ke., for Bargent or

SWg In erfect operating condition,
l{larl L. rton. 44 Grove Ht., Athol,
Mags,

WHL TRADE-\WESTERN ELEC-
tric, D-76327 anip. 17-B amp. 318-B
volume Indleator 201-A input mixer—
all for standard rack, Want 116 volt
automatic light plant or what have
you? A, H. Dreesen, Mansfleld Centre,
Connectlent,

ALRUM OF OVER 1000 USED
and unused stainps, all countries, about
50% over 20 years old, several dozens
19th century. Will swap for good trans-
mitter, Donald Fray. West St.. Port
Antonio. Jamales. B. W. I

"1 LAVE A GUOD $17,50 BANJO-
uke. hardly used. Also 2 tuhe S.\V,
receiver that works gocd, and many
other parts. Am interested In a ""mike’
or? All letrers answered. Dougias
Gates Cotulla. Teams.

WILL. SWAP BOXING GLOVES
(set), crank movie projector, me-
chaniul englneering (8 vol.), prac-
tical shopwork, complete gourse of
mechanlcal, engineering and archi-
tectural drawlng. For what? J. Coyle,
2257 Jackson st.. Phila., Ps.

TRADE: POWER TRA\"-&I-OR\[-
ers; Baird television kit. head phiones;
other radlo parts or write for complete
list. Want: Xtal mike; 18m/m_morle
camera; test equipment. Ernest Maass,
10 Blimsafleld jiesd, Burlin®agie. (hlll

I HAVE A HALLICRAFTER BX
Ruper Rkyrider in perfect cmdltlm
Will swap for small metal working
lathe. piano accordion or? AIll letters

answered. I, Carr. 824 Lafayette,
Waterlon, lows.
TRADE  6J5G—6F6 SUIPER-RE-

Renerative receiver (verlfied rteception

WK on 3 meters from Mt. Ver-
non. N. Y.) for T mc. xtal and key.
or what else? WZKRF. Apt. 247, ls.)
Gramiatan Ave,. Mount Vernon. N, Y.

KUNDLE U1* YOUR OLD OR .\E\\'
nost-card views and send to me. For
each one I'll forward one plece old
Mexican money. {Not spendable now.)

No two cards alike, please. Ilarold
Manles. Colorado. Texas.
WANTED OUTROARD MOTOR.

state age, model. horsepower, weight.
Will answer lLmmediately. Have elec-
tric train A-1 condition, good canal
and cash. Joseph Kunerr. 186 First
8t.. Anhridge. 1'a.

HAVE LARGE_  COLLE(TION OF
photos of U. K. Navy shipe avsilabla
for swap. Also would like to buy
photos of U. R Navy ships. g
hiave you? Andrew D). Grantzow, 178
Br de Ave.. Irvington. N. J,

SWL'S WILL EXCHANGE
cards and correspondence with You,

SwL

K"ﬁo. mr;:ringug"::)u:::“ :?gl';:lwzb:r:- HAV}, RADIO PANTS. THOU-| U. S. and foreign, Also have lists of
erator or make offer, All letters an-|sands magarines. eic, VWant wnusual| articles 1o trade and will send Ilst
swered, William Philli ps. Gy¥Dsy, | boaks. photos, ete. Ward E, Willlams, | If asked. Harry F. Wood, Warverly,
W, Va. 1414 10th Ave.. Lake tharles, I Washington.
Mc.  Call Mc.  Call
5.735 HCIPM QUITO, ECUADOR, 5228 m. Ir.  4.820 GDW RUGBY, ENG., 6224 m. Works
reqguiar 10 pm.-12 m, N.Y.C. night time irrequiarly.
5145 OKIMPT PRAGUE, CZECHOSLOVAKIA, 4.800 HJIABE CARTAGENA, COL., 42,46 m. La
53.31 m., Addr. {See OLR, 11.84 Voz de les Laboratorios Fuentes.
me.) Fri. 4.45-5.10 pm.; Sat, 5.15 Addr. Box 3I. Daily 8.30 am.-11
5.40 pm, pm., Sun, 10 am.-9 pm.
5.145 PMY BANDOENG, JAVA, 58.31 m. 5.30- 4780 HJIABB BARRANQUILLA, COL., 6272 m.
I am. La Voi de Barranquilla, Addr.
5.077 WCN LAWRENCEVILLE, N, J., 59.03 m. P. O. Box 715. 11.30 am.-} pm.,
Addr, AT.AT, Co Works England 4.30-10 pm.
late at night irreqularly. 4772 HJIABJ SANTA MARTA, COL., 62.85 m.
5.025 ZFA HAMILTON, BERMUDA 59.65 m. 11.30 am.-2 pm., 5.30-10.30 pm.
Works N.Y.C. irreqularly af night. except Wed.
5.000 TFL REYKJAVIK, .ICELAND, &0 m,
Works Euvope night flme irreq. 4752 WAQ OESQ'N AG.P;.? go '{Nmﬁ'sﬂ'&
4,995 VUD2 D|EL5|I, LNSIA' ;:0386 m., Addr. All irregularly.
ndia Radio. 7.30 am.-12.30 pm.
R RUGBY, ETG" 803 m Works ships 74 HJSABC |n$.suz, COL., 63.25 m. 7 pm.-12
irregularly.
4905 YUB2 BOMBAY, INDIA, 61.16 m. Addr, 4272 WAQ  OCEAN GATE, N. J., 70.22 m,
All India Radio, 7 am.-12.30 pm. Addr. ATAT. Co. Works ships
4.900 HJIABH BOGOTA, COL., 6i.19 m. Addr. irreqularly.
Apartado §65. 12 n.-2 pm.. b1 4250 RVIS KHABAROVSK, SIBERIA, U.S.S.R.,
pm.; Sun. 12 n.-2 pm., 411 pm. 7042 ™. 1-10 am.
4880 HJ4ABP MEDELLIN COL., 41.44 81t
m 4,107 HCJB QUITO, ECUADOR, 72.99 m. 7-8.30
4.842 HJ3ABD BOGOTA COL., $1.95 m,, Addr, La am., [1.45 am.230 pm., except
Nueva Granada, Box 509. 12 n.- Monday. Sunday 12 noon-1.30
2 pm., 7-11 pm., Sun. 59 pm, pm., 5.30-10 pm.
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MOLDED in h
Ruhher -

Paper condensers molded in live rubber.
Humidity cannot penetrate. A perfect.
permanent scal. Accurate capacity values. ]

*

No moisture released during vulcaniza-
tion, No excessive pressure nor heat to
impair section. Far superior to phenolic-
resin-molded units.

*

Capacities up to .25 mfd. in 200 v.; .1 in
400 v.; .05 in 600 v.; and .01 in 1000 v.

*

Ask for them . . .
*

Your local AEROVOX jobber can show you thess
superior condensers especially suited to r.f.
recelving circuits. Remember, they cost no mors.

PYRO

Shipping weight, & [bs.

HIS electrical outfit is especially designed for
burning designs permanently on materials
such as Leather, Wood, Cork, Bakelite, ete.
Plug the Pyro-electric pencil in any 110 volt |
AC or DC outlet and it is ready to be used. Plug
and cord furnished.
By the use of the Pantagraph included in the
outfit, any design may be reproduced either in
original, reduced or enlarged form.
Outfit consists of ; one Pyro-electric Pencil; one
Pantagraph ; three hardwood plagues ; one bottle
of Varnish: one Brush: one tracing tip and four-
page Instruction shect.
Size of box: 121 x 814 inches.

Outfit will be forwarded by Expresa Collect if
not sufficient poatage included with your order. |

WELLWORTH TRADING CO.

§50 W. Washington Bivd. Dept. SWT-338 Chicago, 1. |
256

Short Wave Broadcasting—
as a Pioneer Sees It
DR. FRANK CONRAD
(Coutinned from page 197)

to Australia. This transmission marked the
ultimate in distance transmission since it
was sent halt-way round the world.

Then to the Far North went these short
waves, carrying messages and entertain-
ment to the Royal Canadian Mounted Po-
lice; radio had begun uts mission of carry-
ing good will to all the world.

Since those rather crude beginnings, the
technique of short wave broadcasting has
advanced daily. Last February, the West-
inghouse international broadcast station at
Boston, WIXK, placed in operation a new
directional rhombic antenna beamed on
Capetown, South Africa.

The new antenna operates on 9570 kilo-
cycles from 6 A.M. to 5 P.M, and from
5 P.M. to 1 AM. a non-directional hori-
zontal doublet antenna is used.

A few weeks before short wave station
WBXK at Pittsburgh began opcrations on
two similar rhombic antennas, each includ-
ing four 80-foot poles arranged in the form
of a diamond. One is beamed on Bucnos
Aires to carry programs to Brazil, Argen-
tina and other Central and South American
countries. The other is beamed on London
and covers England and Continental Eu-
rope.

Each of these antennas will operate on
either 6140, 11870 or 15210 kilocveles and
both can operate simultaneously on any one
of these frequencies.

Today every nation in Europe displays
a keen appreciation of the importance of
short wave transmission in inter-country
mass communication. The short wave
knows no borders and passes freely from
one country to the other. Soimne nations are
using this method to spread their particu-
lar ideologies, it is true, but the day will
come when short waves will find their
rightful use as bonds of international un-
derstanding and appreciation.

England today links the vast British
Empire with such a short wave bond. The
United States has for a number of vears
been making its South American neighbors
better acquainted with it by means of short
wave broadcasts.

And while we are prophesying. who
knows but that the day mayv come when
the short wave will bring forth a new and
better understanding between the great
nations of the earth.

BOOK REVIEW

BOTH SIDES OF THE MICROPHONE, by John §.
Hayes and Horace J. Gardner. Size 5l," x M.
cloth bound, 180 pages. Published by J. 8. Lippin-
cott Co., Philadelphia, Pa.

This is a very lively and interesting book. Part
of its appeal is due to the fact that a number of
pfominent radio announcers have contributed sev-

| eral illuminating chapters. Among these features

are—''Dance Orchestra on the Air"’ by Guy lom-
bardo; "From a Program of News Comment”’ by
Gabriel Heatter; ‘‘The Special Event and Its An
nouncer''—Ben Grauer; "The Variety Show' —Kate
g;’nifh and "Broadcasting a Sporting Event''—Bill
ater.

The first half of the book provides the reader
with a clear idea of the many angles connected
with the production of a broadcast program, in-
cluding such interesting topics as the program de-
partment. the work of the anncuncers, continuity,
the musical division, sound effects, publicity, special
events and selling time on the air.

“High Frequency Broadcasting”—10
Meters and Down, by Everett L. Dil-
lard in the next issue.
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Aerovox Corporation 256

Allied Radio Corporation 233

Astatie Microphone Laboratory. Ine. 231
B

Barter & Exchange Free Ads 283, 254, 255

Bliley Electric Co. 237

Brush Development Co.. The 237

Bud Radio. Ine. 241
C

Cameradio  Co. 239

Candler System Co. . 233

| Chemical Rubber Publishing Co. 239

Commercial Notices 252
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D
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B
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G
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H
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Henry Radio Shop 243
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K
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Radio & Techmeal Publ. Co. 245
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S
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T
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Triplett Electrical Tnstrument Co. 237
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U
| United Radio Co. 241
University Press 241
w
Wellworth Trading Company 249, 256
Wholesale Radio Service Co.. Inc 235
(While every precaution is taken to insure
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accuracy. we cannot guarantee against the possi-
bility of an oecasional change or omission in the
preparation of this index.)
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C-100X

t  NC 100-XA

National’s policy of constant improvement in its products
is well illustrated by the recent redesign of the mechanical
details of the NC-100X Receiver.

THE NEW DIAL has direct reading scales for each band, calibrated in mega-
cycles. An additional vernier dial reads to one part in a

thousand, for accuracy in logging.

THE COIL-CHANGE MECHANISM is ganged to the dial pointer, which
moves radially to point directly to the proper scale. The
movable coil system and the electrical circuit are unchanged,
as experience has shown them to be high in efficiency and

sound in design.

THE SIGNAL-STRENGTH METER is new and takes the place of the
less convenient ‘‘magic eye’’ formerly used

THE NEW CABINET has been completely restyled. Its clean simple lines
are free from gadgets and superfluous trim. The new NC-
100X A is a straight high-performance job, stripped for action.

THE PRICE will be no higher, for the time being.

NATIONAL COMPANY, INC., MALDEN, MASS.

www americanradiohistorvy com
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You can’t lose! A money-back guarantee protects you!
y

v RADIO AMATEUR COURSE represents Twe cReaTest

BOOK VALUE EVER OFFERED T0 RADIO “FaNS” ForR DO

o Fwst 193

Edinon

_-—-—'_'_._._._'_:_'_._'_.._

’I‘O convince you that there isn’t a better book buy
today the publishers of the RADIO AMATEUR
COURSE make the sensational offer of a money-back
guarantee on such a low-priced book. Stop in at any
of the many dealers listed below and examine this
volume. See for yourself if the RADIO AMATEUR
COURSE is just the book you've always wanted.

148 PAGES J @ @ 614 x 915 INCHES
OVER 150 DIAGRAMS AND PHOTOGRAPHS

Printed on the finest quality paper—well illustrated—
attractive 4-color cover——complete with radio information
you must have. It contains a step-by-step program for obtain-
ing a short-wave radio education.

W ritten by George W, Shuarl, W2AMN, foremost short-wave authority

ON SALE AT THE FOLLOWING DEALERS

ARIZONA

Sam's Cigar Store,

127 N. Flrst Ave.. Phoenix.
ORNIA

Scott  \Wiinlesale Radlo Co.,

344 I.. Fourth Street. Long Beach.

Offenbach Electrle Co., Lad

1452 Muarket Street, San Francisco.

Zack Radia Supply Cn,.

1426 Market Street, San Francisco.

Auto Equipment Co.,
Titlr a1t Lawrence. Denver.

CONNECTICUT

Radio Inspection Kervlee (o,
297 Asylum Street. lHartford.
Stern \Wholesale 1%arts. Inc..
210 Chapel 8t., Hartford,
GEOR

GIA

Wholesale Radio Serviee Co.. Tnc..
430 W. Peachtree St.. N. W., Atlanta.

OIS

Allled Radin Corporation.

823 West Jackson Blvd., Chlcago.

Newark Llectric Company,

228 W. Madison Street. Chicago.

Wholesale Ntadlo Servles Co.. Inc.,

P01 W. Jackson Blvd., (hicago.
INDIANA

Yan Sickle Radio. Inec.,
31 West Ohlo Street. Indlanapolls.

MASSACHUSETTS

Greater  Roston Distrlbutors,

40 Waltham &t Baoston.

H. Jappe Co.. 46 t‘ornhill. Boston,
Wholesale Itadio Seriviee Co., Inc..
110 Federal Street, Ieston.
Kpringfleld Radio (%o,

397 Dwlght Strect, Springfleld.

H. Jappe Co..

37 Mechanle Street, Worcester,

AN

Rissi Tienthers. Inc..
5027 1familton Ave.. Detrolt.

Be sure to see all future copica of SHORT WAVE AND TELEVISION
Jor additional listings of dealers handling the RADIO AMATEUR

COURSE.
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99 HUDSON ST.,

MISSOURI OHIO TEXAS
Mudern Rudin Company, News Excliange. Amarilin Electric Co.,
No. Third Street, Ilannibal. 21 Ro. Main Street. AKron, 111 East 8th Avenue, Amarlllo.
RBursrein Appdelwe 10 Caulon Radio & Supply (‘a., AUSTRALIA
1012-14 Motiee et Kansas City. 1140 Tuscarawas Street, W.. Canton. MeGIHT's Ageney
Van Rickle Radio co., Unlted | Radio. Ine., ‘lsa:lsfﬂlll“:l!l'h Street. Melbourne.
1113 I'ine Street, St Louis. 103 v Shieet, Cincinnatl. TN B0 Qaelh
NEBRASKA The 1ug PPeiars Llectrie Corp., CANADA
178-180 N. Third Street, Colymbus. The T. Faton Co.. Ltd.,
Radio Actessorics 1'amliany, Rtatdatd Radio Pats Co Winnipeg. Manitoha.
2566 ltarnam Stiect, Omaha, 135 East Second Street, Iduyton. Han Electrleal Supply Co.. Limlted,
e 1N ] . R . N
NEW HAMPSHIRE OREGON S:‘(:III(I:IIrJII‘I':ln\I;}r‘\:! <\s:'eu\clyo.mrul aue
Radlo Rervice Labaratary, Portland Radio Supply Co., 1248 Peel Street, Montreal, Que.
1187 *Im Street, Manchester. 180 W, Barhside Street, PortTand. 1]
NEW JERSEY PENNSYLVANIA The Diamoid News t'o..
Arco Hadie_n. Racdin Dilsteidaeting ("o, Palaeio Asturlano, I'or San Jose.

227 Central Asenue Murket Street. Marrisburg. Habana.

1124-26
M
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