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E herewith present to the rcaders of SHORT WAVE CRAFT the

most complete collection of recent important radio books. We

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

EXPERIMENTAL RADIOD, by R.
1R, Kamsey. I'rafessor of Physics,
fdiana Vubersity, Cloth covers.

Sy, 2 pazes. 16%

lze Slexy , 236
2.75

illustrations.
Price, postpaid ......

Thi: hook by Professor Ramsey s
written in the nature of an ex-
Ut n'al radlo course and con-
taing 128 experiments. 1llustrated
and descrlbed §n a clear and In
srestlng  style. The experiments
eever suich valuable mthjects as:
A test on a lond speaker; the
imnedance of colls: construetion
«f a fiter, sereen uzrid tuhe; beat
noto audio osciilator: ete

PRINCIPLES OF RAD!O COM-
MUNICATION, by 1. It More.
wraft, Prof. of Flertrical Enzin.
ecfilg, Columhia Unlversity. Cloth
cavers, plze 9%xs”, 883 paces.
I'rufusely fllustrated.

frrice .

v radlo classte. indeed, is Pro-
wsur MupeeToft's  very complete
ext-look whieh covers such im
wartant radlo phenomena as: the
atian in condensers:  self  amd
atual  inductlon in a  circuft:
rhue and phase dlifference: effect
of condensers and colls on wave
<hate:  tesonanre frequency  of
apded  cfreuits: akin effect in
Altenna resistance; trans
: vacuum tubes; radlo fre-
v alternatorc;  maiulation
mnd eirenits; amplifiers and fllters,

-

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIDNS, by
K. L. Dunean and . E. Drew.
I'iexinle covers. size $2 00
fxn”, 196 pagzes. P'rice .
Thls saluahle handbook starts off
1t Instruetions on how to learn
w eode in conalderahle detait,
1th 1 Hst of abhrevlations Then
rumes operating rules and regula-
on~ of the Radlomarine Comor-
atian of Amerlea with operators’
repalft  forma:  followed by the
rul+s of the International Radio-
pii - Conventlon: the  Tafted
Stated Radlo Act of 1927; the
hip Act of 1912; ete.

PHOTOCELLS AND THEIR AP-
PLICATION, by V. K. Znorvkin,
I E. PhD.. and E. D, Wlson,
Pl 1. Cloth covers. size 5H1338",
sI0 pages. 97 illus- 2 ?’0
trations. Price ..... . .
Phntocells today occupy a  very
important place In radfo and talk-
Ing Dietures, as well as other
hranches of applled sclence. and
the<e twn experts have provided
the very latest information as to
the action: takinz place in varions
types of photocells. The theory on
uwhich these different cella oper-
ate, includinZ  color  sensitivity,
together with amplifier and scan-
nimg e« used o picture as well
a3 televislon transmisslon. ete.

PRINCIPLES OF RADIO, by
Kelth MHenney, M.A.  Cloth covers.

size RY3l%” 478 pages, 3 50
306 Mustrations. Price -

The author {3 well known in radin
and he has here peovided a very
coplete gand clearly written dis-
cassfon of radlo clrendts and ap-
raratus, including tuch Important
toples st comndensers: transformn-
era: determination of inductance:

RADIO PUBLICATIONS - =

varuum tubs action. ineliding
Screen Grid and Pentode: wave
mcters. thelr calibratien and use:
modulation; amplifiers; long wave
recelvers; and different types of
rectifiers.

HOW TO PASS U, S. GOVERN.
MENT RADIO LICENSE EXAM-
iNATIONS, by R, L Duncsn snd
C, E. Drew. Fiexible covers, slzo

914x7”, 170 pages, 92 {llustra-
tlons, appendix.
Price . ..ovvrvnnenn .

The authors are thoroughly con-
versant with thefr subject and all
of the most important informa-
tion Inclnding Took-ups; types of
antennae and receivers with wir.
ing diagrams of both small and
large receivers and transmitters
of commercial type. including ship
gots are given.

RADID RECEIVING TUBES. by
Moyer_and Wastrel, Cloth covers,
slze TlexGlg”, 298 paves, I1SI
fllustrations,

Price ............. i .

No radlo student or oPefataf ¢an
de without this authorltatlve book
on the radio sacuum tube. The
varfous chapters Include constrie-
tlon of sacuum tuhes; electriral
fundamentals: elementary actlon
taking place In the saruum tube,
with graDhs;  reactivatlon of
tubes: testing of tubes Including
determination of amplification fac-
tor: plate resistance: grid resist-
ance. etc.

PRACTICAL RADIO—INCLUD.
ING THE TESTING OF RADIO
RECEIVING SETS, by Tames .\,
Moyer, 8 B.. AM., and Jehn

. Cloth covers. aize 8x5H”,
Dages, 223 {llus- 2 50
trations. Frice ..... .
Evervone will find this volume of
the nitmost praciical ctalue as the
authors have explalned In text
and «lagrams. for the practically-
minded student, such interes
suhicctc as teleplhione recelvers
ervstal  sets: varlous types f
aerhils! current soutces for varnum
b amdio amnd radio frequency
amplitication with haokups: lowd
speakerz and how they work; va
rlons radio recelving seta with
dlagrans and just how they work

PRACTICAL RADI(O GCON.
STRUCTIDN AND REPAIRING.
by J. A, Moyer, S B.. A.M., and
A F. Wostrel. Cloth covers, atze
Rx37, 334 pages, 163 2 50
fllystrations. Price... .
This handhonk la one that every
rylio set tester and general ®tu-
dent will want to read carefully
Three exnerts have £lven a verv
complete desctiption of lnstry
ments used to test and repair
modern radlo sets, together with
complete dlagrams of many mocd-
ern receivink sets. with explana-
ticng on how to test the radio
and audio frequency stages for
faults,

ELEMENTS OF RADIO COM-
MUNICATLON. by Professor John
M, Morecroft, Cloth covers, size
H

A", 270 pages, 170
illustrations. Price. .. $3. 00

to register it.

Professor Maorecroft explatns In an
authorltative and clear manner
such {mDortant padie phenomena
as current flow In circults con-
taining capacity and inductance;
propagation of radlo waves; vace
uum tubes as detectors and am-
plifiers; fading of radio waves
and its caudes: neutralization;
superheterodynes for short waves,
ete.; awmbio frequency amoplifiers;
how filters work, etc,

e

RADIO TELEGRAPHY AND
TELEPHONY, by R. I. Duncan
and C, E Drew. Cloth covers,
size 9% x8”, 950 papes.

468 illustrations. Price $7.50
‘This 950 page book forms Indeed
& most complete treatise on radio
facts.  The authors treat tlior-
oughly the magnetic circuit: Ohm’s
law: transformers and_ Inductlon;
motor fenerators and starters:
storake batteries; alternating cur-
rents; capacity and inductance
formulae. Vacuum tubes as (etec-
ters and amplifiers: osclllogzraph
radio compass; wavelength miva
urernents ami short wave receisers,

RAD!O SERVICE MAN'S HAN-
DYBOOK WITH ADDEND A
DATA SHEETS. Flexible covers,
lsilu 9x127, 200 pages, 200 1jlus-
ane.

Price, prepald ... ... .

This remarkable boak contalns
several hundred llinstrations with
wirlng dlagrams and charts coy-
ering every concelvable gubject,
including radlo set:, tubes. ete,
The book i3 strictly up-to-date
snd contains the newest Dractical
information which every radio
man absolutely must have.

OFFICIAL RADIO SERVICE
MANUAL, by Huge Gemshack
and Clyde Fitch  Flexlhle covers,
alze Ox12”, aver 1,000 {jlusrra-
tions, 352 pages.

Price. prefald ....... .

Commerclal wirlng dlagrm.  for
all the regularly manufactured pe-
cehving sets ape im luded in this
manua] and no radio servlce man
or student who bullds and repairs
radlo sets can he without 1hie
tremendonsly  wseful  compllatior
of eleeuits ad thelr descriptions.
Thi. ok in warth £100 00 to any.
one who has & use for It. The
Manual i< fndexed go that any
etcial recelving elreuit ecan
wund  ingrantly  One of the
maoat - valuable radio looks ever
published.

Howtoorder

We cannot make C.0.D.
shipments. Qur prices
are net, as shown on
this page. You will note
that some of the books
include postage. Those
that do not will be
shipped by express col-
lect if you do not wish
to include a sufficient
amount of postage.

direct from this page.
the publishers,
book publishers and OUR PRICES ARE AS LOW OR LOWER THAN

WILL BE FOUND ANYWHERE. Prompt shipments will be made.

Remit by money order or certified check.

ORDER
DIRECT
FROM
THIS
PAGE

We publish no catalogue and ask you to be kind enough to order
Prompt shipments will be made to you direct from

We merely act as a clearing house for a number of radio

If you send cash, be sure

If you wish ta get any other radio book, please write us.

FUNDAMENTALS OF RADIO,
by R. R. Ramsey, Professor of
Physics, Indiana University, Cloth
covers, size 9%x6”, 372 pages,

1llnstrated. 3. 50

Price. prepaid _.....
Dr. Ramsey gived us a very re-
freshing treatment of the funda-
mentals of radio, including bate
tery and dynamo action: alternat-
ing currents; inductance: vacuum
tube constants; aeriais of different
kinds and how they aperate; ra-
din frequency Instruments and
apparatus; andjo ampllfication and
receivers in general,

RADIO TROUBLE SHOOTING.
hy Ennor R. laan. E.E. Flexible
covers, slze 6x97, 323 pages, 257
illuxtrations.

Price ... »

This is a well illustrated amd In-
tensely practical bandbook for all
radle eervlee men and opberators.
as well as et builders and testers,
Some of the nractical prohlems
illusirated and (dlscussed are. in-
terference  Rnd noise prehlems—
how to locate and remedy themn:
antenna clreult troubles and their
effect on radlo; hatterles, charg-
ers and eliminators.

DRAKE'S RADIO CYCLOPEDIA.
hy 1. P. Manly. lath covers.
size 619", 1035 nhages. profusely

iNustrated. 6.00

3159 cooooooaoaoooas

This masslve cyclopedia  covers
radlu apparatus—its aperation and
malntenance. the vartous Bubjects
Teltr® alphabetlcally arranced.
There are 1733 sublects in alpha-
berical arder ranking from A-
hattery te Zero-heat. This volume
contalna 1110 illustratlons, din-
grams. etc. There are 411 llus-
trationg and articles on the hulld-
ing and desleninz of radlo sets,
alone; 110 articles with 383 {llus-
tratfons on the Methods of repalr,
scrvice and adjustment of radio
sets.

S. GERNSBACK'S RADID EN-
CYCLDPEDIA, by B, Gernshack.
Slff  Jeatlerette  Covers, slze
Oxi2”, 168 pages. profusely lluss
nared.

Price ..iiiiiiiiainns .

Radio apparatus. Inventors aund
rerms are alt lllustrated and de-
piribed In this remarkable
which required the efforta of sev-
eral ¢nplneers in 1ts combitation.
The subjectd arc alphahetically
arranzed and the tilustratlons are
especially fine and clear.
TELEVISION TO-DAY AND TO.
MORROW, by S A, Moseley and
t1. J. 15 Chapple. Cloth covers,
slze Bx3%e”, 130 nages, profusely
tilustrated 2 50
Price. prepaid ...... .
This up-to-the.minute work on
televislon descrlhes in detail the
apparatus used hy Raird. The stu-
dent wiil learn all about scan-
ning (Mics: the hest type of mo-
tor: reverse defects and how to
overrome them: tsochroutsm and
synchronism: various ways of syn-
chronizing the recelvl Alscs:
photocells and neon tubes: radio
recetvers for television signata;
noctovialon,

SOUND PICTURES AND
TROUBLE SHOOTER'S MAN.
UAL, by Camerun il Rider
Cluth covers, size Bx53%", 11:0
pages, profusely illus- 7 s
trated, Price ........ .
This useful volume will appeal 10
all radio as well as “‘talkle
trouble.shociers. The first chap-
ters deal with fundamentals of
electrical clreults, inclwline
onm's law. A.C. and DO ch
cults, rectifiers, ampllifiers, mixers
and faders: varlous types of
speakers and lhow ta arra
them; photocells; electric moturs:
varfous types of talkie prmjectirs
also commercial ampliflers wir
diagrams are given.

RIDING THE AIR WAVES.
WITH ERIC PALMER, JR.. '
himsell,  Cloth covers, size [izx

53", 328 pages, 2-00

Price _..............

Short wave fans cannot miss Fenl
Ing this highly entertalning and
fifurmative bouk which tells the
stary of youthful Mr. Palmer aml
hl: remarkable achlevements |
amateur radlo, ““Aaroumd the Warkl
with 5 Waus'® and many « T
Interesiin: subjects appear
tween the covers of this Wk,

A POPULAR GUIDE TO RADIO
hy 1. Francis hashlell.  «¢loth
cmvrts, slze G3gxn1g”, 286 pauex.

prafusely illustrated. $3 50
.

Price, prepaid ...,

The author rtarts off with an rv
wellent section on electricity sl
magnetlsm:  the wse of radin
Aaeriala and pgrounds; the funida
mental principles of radlo; th
cleetron tuhe  and  crystal recri
flers—how they work; the prine
vle of radiv amplification: radi
inloctance colls amd condena-
fundamrntal radio recelving |
cul etectrieal reproductlnn of
gound ; the atmosphiere and rashio
phenvmena, ete,

RADIO VISION, by C. Francis
Jenking, Cloth covers, size W'oxi™,
11T pages, profuscdy illistrated
Price,

prepald ... .

A heautifully printed and inter
esting illuatrated history of trans
mlssion of imagei by radlo: har-
ticularly covering the apparati.
and  successful demonstrations of
ilie Jenkins s3stem. Other appar.
atus {llustrated end discussed are
the lraun tuhe receiver: the It
C.A, Photo-radlo apparatus: the
. T, " Cumpany systen;
and the Belln machine,

RADID MOVIES AND TELE-
VISION, by ¢ f'rancis Jenkins.
Clath covers, slze 9%x6~, 111 paKes.
profusely 1llustrated.

Price. prepaid ...._. $2.50

An ahtothing history. handsomelv
fllustrated, of the Jenkins s¥stem
of tranamitting  and  recelving
morles “‘vla radfo.” One of the
chapters glves constructional (e
talls and drawinme for hulllin:
your own Radlovisar or machine
far making the radio mavies vix
Ihle In your hnme. Dlagrame of
ampllfiers are given, with same
other very valuable information.

245-S GREENWICH STREET
NEW YORK, N. Y.
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Not only in America, is the
Scott All-Wave supplying an entirely new
concept of radio performance. In otherlands too—
in difhicult spots, this receiver is doing equally sen-
sational work. Forinstance, atmosphericconditions
are so bad in the Canary Islands that reception there
hasalways been considered almost impossible. Scott
All-Wave Receivers located in the Canary Islands,
bring in stations 9,000 and 10,000 miles away with
good clarity andvolume. But itistheunderlying rea-
son forsuch amazing performance that interests you!

Tha Scott All-Wave Receiver is so powerful and so sen-
sitive,that when operated with the volume turned way down
below the noise level, there is still more than enough sen-
sitivity to give ample loud speaker reproduction of signals
originating 9,000 and 10,000 miles away. This isone of the
main reasons why Scott All-Wave Receivers are being used
with cornplete success in 63 foreign eountries today —why
Scottowners in thiscountry can tune 'round the world with their
receivers whenever they choose—and why YOU will want a Scott!

What is the Difference that makes the
Scott AH-Wave so much Better?

The Seott All-Wave I8 not a factory product. It is built in the
laboratory by experts and to laboratory exactness. Physical mea-
surements are by the micrometer— clectrical measurements are
computed to the smallest fra¢tions—each nut and bolt, each wire,
and each operation, no matter how small, is performed by aman
with a thorough technical understanding of radio.
The result is a precision.huilt receiver capable of doing things
that factory-buijltreceiverscan never hope to(o. Theresultissen-
tivity so great thatChicago owners can listen to G5SW. Chelms.
ford. England: 12R0. Rome; VK3ME, Sydney; HRB. Honduras;
and manhy others any day they choose. The result is also perfect
10 Kilocyele selectivity. No''erosstalk.”” And theresulting tone
is nothing short of downright realismm—sfull, round and natural.
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FOREIGN,COUNTRIES
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These Forelgn Countries

Now Served by SCOTT
ALL-WAVE RECEIVERS

NeSemNpnawm-

N

3.

ALASK A
ARGENTINE
HARBADOS
BELGIUM
HERMUDA

BRAZIL.
. BRITISIT GUIANA
. BRITISII OCEANIA

GANADA
CANAL ZONE

- CANARY ISLANDS

CHILE
CHINA

. COLOMBIA
- COSTARICA

UBA
. CZLCHOSLOVAKIA
. DOMINICAN RE{V'UBLIC
. ECUADOR
. ECYPT
- ENGLAND
. TINLAND
. FRANCE
. TRLNCH WEST AFRICA
. FRENCH WEST INDIES
. GERMANY

7. GREECH

. GUATEMALA
. HAITE

. HAWAI

NORTH AFRICA

The E.H.SCOTT RADIO LABORATORIES, inc.

FORMERLY SCOTT TRANSFORMER C0O.
Chieago, Ilinois

Dept. SWC-2,

o“‘

EIVERS

Darkened areas show the
Soreigncountricsinwhich
Scott All-Wave Keecivers
are depended on for radio
coutact with the rest of the
werld,

Sinrdy Construction Protects
Precision Adjustments

‘The precision work. which gives theScott All.-Wave its suprem-
acy is assured constancy by the heavy steel chassis—rigid as
a bridee, and chroniium plated to protect it from deterioration.
The Ali-Wave chassis is s0 sturdily built that it is uncondi-
tionally guaranteed for five full years. Any part proving de-
fective within that time will be replaced free of charge.

i ey Write for
Full Details

4. PERU
7. PLILIPPINE ISEANDS

LOLAND Surely, a 15-5560 meter receiver

that will satisfy the exacting re-

quirements of 63 different foreign

countries, ill suit your needs

better than any other. Surely, a

. FOR 1O RICO
80. PORTUCGAL
§1. SALVADOR
52. SAMOA ISLANDS
53. SCOTLAND

. S1AM - 9
% SoUTIHERN HODESIA  Teceiver that is tested on recep-
56, SPAIN tion from London and Rome be-

fore shipping is the receiver you
would rather own. Mail coupon
today for full particulars of the
Scott All-Wave Receiver. (Name
andaddressof Seott ownerinany
torergn country. scit on request),

57. SWI1 71 HLAND

§8. TRINIDAD

59. UNTON SOUT It AFRICA
0. UVRUGUAY

6l. VENEZUELA

2. WALFES

4. YUGOSLAVIA

L1 s e
| The E. H. Scott Radio Laboratories, Inc. l

4450 Ravenswood Ave., Dept. SWC.-2, I

Chicago. llinois I
Send me full details of the Scott All-Wave, 15-550

l meter superheterodyne. i

' Check here if Set Huilder Radio DXer O |

Deuler
l Name . .
| Street

l Town. ...
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World-Wide Performance-

I5TO 550 METERS-NO PLUGIN COILS

HE phenomenal ability of Lincoln DeLuxe receivers

to receive stations from every corner of the glohe

is largely due to Lincoln Super-FPower. The tre-

mendous gain of Lincoln’s highly eflicient circuit

opens a new field for the radio listener. National
and international programs, fascinating foreign broad-
casts, short-waves, air-mail, trans-Atlantie phone,—these
and many other fealurcs are available to the Lincoln
owner.

From 15 to 550 Meters at the Touch of a Switch

One of the outstanding advances in radio design of recent
vears is the climination of plug-in ceils for short-wave
reecption. Having designed the Del.uxe to tune from 15 to
530 meters, Lincoln engineers perfected an extremely
efficient and ingenious design whereby a sinall no-capacity
selector switch makes the contacts formerly made by the
eoil prong and socket contact, A Lincoln owner may change
from broadcast to any one of four short-wave bands by
merely turning the selector switch.

A New Conception of Short-Wave Reception
The application of Lincoln’s mighty power to the recep-
tion of short-waves produces truly amazing results, Sta-
tions half-way around the world come in with clock like
regularity. Lincoln enthusiasts in the central states have

repeatedly reported broadeast reception of many trans-
Pacific stations. The tremendous amplification of the
highly engineered Lineoln circuit is always perfeetly con-
trolled in a channel less than 10 K.C, wide. A letter from
Alaska reports reception of Mexico, Nelhraska and Van-
couver, B. C., all three stations 5 K.C. apart!

Full, Rich, Life-Like Lincoln Tone
Lineoln tone is a revelation of purity and fidelity. Lincoln
experts have designed an andio system that, with either
radio or phonograph pick-up input, delivers tone of
astonishing richness and realism. Artificial tone com-
pensators or control devices are not required to bring out
the natural vivid tone of the living artist.

Deluxe DC-SW-10, Battery Model, Is Extremely Efficient

The Lincoln DecLuxe DC-SW-10 is the battery model
version of the famous Del.uxe SW-32 described above.
Taking advantage of the new low drain 2 volt tubes, the
DC-SW-10, when operated from an adequrate battery
source, provides exceptionally quiet, crystal elear recep-
tion of both broadeast and short-waves. This nodel,
although intended for rural or unelcctrified areas, is
finding inereasing favor in congested city communities
because of its absolute freedom from line noise and elear
life-like tone gquality.,

LINCOLN RADIO

Dept.SWC-5,329 S. Wood St., CHICAGO, ILL.

Please send descriptive literature to NAME

CORPORATION

ADDRESS . ..oooeeeeee e oo e e e e CITY
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WAVE PECULIARITIES

By HUGO GERNSBACK

HILE short waves have grown by leaps and bounds
during the past few years, and while it may be said
that there is a small boom in short waves right now,
due to the tremendous public interest in them, it is
well to discuss here some of their peculiarities in general.

To many readers, the few words I have to say will not be
news; the information will be new to those who are now
starting in the game, and particularly that class of short
wave enthusiasts who are starting in with a short wave
converter,

At the outset, let us be frank and admit that the short
wave converter, which is now an increasing vogue, is a
temperamental instrument, and is not as efficient as a “pure”
short wave set. The reason for the odd behavior of the con-
verter at times must be ascribed direct to the broadcast set in
conjunction with which it is used.

The Short Wave Converter

The idea of the converter, as its name implies, is to convert
the ordinary broadcast set to a short wave set. If the broad-
cast set is exceedingly sensitive or not fully shielded, it is
then necessary to adjust it in such a way that it is tuned
entirely out of the broadcast band, and for most efficient
operation, the setting therefor would be below 1500 kilo-
cyeles (200 meters). At any other setting, there is likely to
be interference between the hroadcast set and the converter.
If the broadcast set is not very sensitive, then, of course, it
may be said that the addition of the converter will not make
it any more sensitive; the results, therefore, are not apt to
be very good, and the novice is likely to hlame the poor opera-
tion on the converter, when the fault really lies with the
broadcast receiver itself. It may be said, therefore, unless
vou have a pgood sensitive broadcast set, that brings in long
distance regularly, the addition of the converter will not be a
huge success.

Tf the broadecast set, on the other hand, is a good one,
and is very sensitive, particularly on “DX” stations, and still
vou do not get far-away stations through the converter,
then it may be that the tubhes or the converter are not good
and should be switched around. Often, a change of tubes in
a converter has achieved wonders.

Another complaint we often hear from the novice who uses
a converter, is that he can only get one or two foreign sta-
tions and nothing else. The reason for this is simple and
often encountered among the inexperienced or novices, who
shbould study the following points and remember them well:

Firstly, there is such a thing as the hest time of the duy
for short waves. In most parts of this country, very poor
results on any short wave set is the rule between the hours
of 8 and 12 Midnight. The best results are in the early
morning hours between 5 and 8 A. M. and in the afternoons
between 1 and 5, speaking generally. There arve, of course,
some exceptions to this.

Remember that short waves come in best, from long dis-
tances, when the sun has gone down at the point of transmis-
sion. For instance, listening on the eastern seaboard to “Bip
Ben” of London, transmitted through Station G58W, the
best time will be about 5 o’clock in the afternoon. This time
is 10 P, M. for London.

Another point to remember is that every receiving loca-
tion is an entity hy itself. This is particularly so in large
cities, but is not so serious in the country. In large cities,

we have peculiarities in *“‘dead spots” and poor reception
from short waves due to “absorption” by large steel struc-
tures, and other freak conditions which no one ean foretell.
In the open country, conditions usually are vastly better, but
in the city short wave receiving conditions are “spotty” and
must be studied. Sometimes, the change of an aerial in a
poor location will work wonders.

While it may be said as a rule that a long aerial is no
nore efficient than a short one for short waves, again there
are exceptions. We have seen locations where receiving con-
ditions were exceedingly poor with a 50-ft. aerial, and a 200-
ft. aerial achieved wonders. Of course, when using long
aerials for short waves, it is necessary to put a small con-
denser in series with the set for best results, This is true
even if a broadcast set is used in connection with a converter.

If the right type of condenser is used, which may vary
from .00025 to .0001, the signals in the broadcast set will be
a great deal stronger, and if the set is a good one, it will
actually not tune any broader due to the insertion of the
condenser, hut the results in the converter will be vastly
improved.

There is still one more point to be considered when using
a converter or any other short wave set and this point has
particular reference to cities. I refer to the irritating
interference set up by electric elevators, passing automobiles,
and other electro-mechanical appliances which send off or
radiate radio frequency waves and which come in over the
aerial, and which frequently nothing will stop. Such inter-
terference must be taken care of at the source.

If you are sure that it is the elevator in the building, the
electric power company may remedy it by installing a “filter
system’’ and do away with the annoyance. As far as passing
automobiles are concerned, nothing much can be done now.

But I have seen some cxceptions to this condition also.
A friend of ours operates a short wave converter in the City
of New York, surrounded by steel frame buildings on every
side, and he uses no aerial at all. With his particular scheme
no ground is used at all, the “ground” in reality being the elec-
tric light circuit connection, which provides sufficient “ground.”
For an aerial he uses the “radiator” system of the building,
but no metallic connection is used with the radiator. A small
condenser is used in the lead-wire, which takes the place of
the aerial, and the arrangement works surprisingly well.

“Listening Time” Is Important

Similar tricks to these may be worked out with good re-
sults; the use, for instance, of bed springs or indoor aerials,
which in some localities frequently give very good results.

And finally, before you blame the converter, remember a
most important point: You may be trying to tune in short
waves when no one is sending. The best set in the world
would not bring in signals that do not exist! Be patient and
try out your converter at different times of the day or night
before you condemn it; and then also remember the most
important point of all and that is—you must tune exceedingly
slowly because a hair-breadth of variation is likely to tune
in or out a particular station,

Most short waves come in weakly, with not any too much
power behind them. For that reason, T always recommend
the use of headphones when listening for short waves, be-
cause it is the exception when you get a signal loud enough
to work a loud-speaker, unless you are using an exceedingly
powerful receiving set.

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EYERY OTHER MONTH

THE NEXT ISSUE COMES OUT MARCH 15th
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SHORT WAVES Wage WAR

Top picture—Shooting a line to foundering vessel.
The little Coast Guard boat has its short wave equipment.

N this vear of peace there are some

11,000 U. S. government men at war.

These soldiers are sailors and their
bhattle is with the sea. The sea is not
exactly their enemy. They must love it
to spend so mueh of their lives on it.
But their business is to fight it, and this
is a warfare earried on not to destroy
human life but to save it.

These are the men of the United States
Coast Guard who stand wateh day and
night over life, limbh and property alongr
the thousands of miles of U. 8. water-
front. both ecoastal and inland. Their
traditions go back to 1790, when George
Washington put the first eutter into ser-
vice. That cutter has grown into a flo-
tilla numbering 15 cutters, 18 destroyers.
287 patrol hoats. and scores of other
craft; shanties built on the .Jersey
coast in 1818 have grown into 270 sta-
tions that dot Ameriean shores.

The implements of this unique war-

L

AGAINST TEMPESTS

ﬂlll IIII

-u\“

0

Service.

._.\...-1

Top right—A typical 125-foot patrol in the U. 8. Coast Guard
The radio quarters are located in the rear of the

pilot house. Radio man at Coast Guard Base 2, Clifton, Staten

Below—
sea.”
transmitter.

fare are themselves unique—guns that
cjeet not death but a lifeline, pants of
canvas called breeches buoys that make
the last path to safety. Coston lights
that flare red in the hands of the watch-
ful beach patrol and warn a vessel of
danger.

Use New Weapons

The sea is the same as it ever was but
the weapons for fighting it have been
constantly improved. Steel has replaced
wood, and steam the white spread of
canvas. Now airplanes begin to range
over coastal waters. Even the telephone
has put to sea and the work of saving
lives hecomes bhusiness-like.

In the tiny radio shack of the Dilli
rence, 12.»-;.;0! petrol boat, you hear the
vessel in conversation. ‘I)llly,,unce
Dilirence . . " the words come ch.mt-
ing out of the air, “from Rockaway . . .,
from Rockaway . motor boat in dis-

www americanradiohistorv . com

Island, N. Y., about to talk to a Coast Guard Boat “out at
He is pressing the starting button on the short-wave

tress off Sandy Hook.” And later the
operator, like a man in his oflice, picks
up his microphone and replies, “Rock-
away Rockaway . from the
Diligence . . . from the Diligence .
motor hoat in tow . . passengers safe
on board.”

In the shack are the vessels’ vocal
chords. Fngineers of the Bell Tele-

phone Laboratories have designed for
Western Eleetric Company a condensed
brmulcasting station which might fit into

 large size suit case. It works on short
awures and the Coast Guard has its own
private channel which does not interfere
with commercial broadecasting. The re-
ceiving set is still smaller.

More than 300 Coast Guard vessels
and 24 land stations are now equipped
with Western Electric radiophone, On
land the Coast Guard operates nearly
4,000 miles of line and 569 miles of
submarine cable.
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SHORT o PUBLIC
W AVES EYE

Popular short wave events: a new British short wave
converter; short waves link Follies’ beauty witl
Fatherland; short waves on largest plane
and auxiliary broadcast pick up.

R e o e

NEW 7-METER CONVERTER

IHOTO above shows a new English 7-
meter short wave converter without
its cabinet. As the B.B.C,, is broadecast-
ing experimentally on seven meters this
converter will prove very useful indeed;
by thix means it hecomes possible to pick
up short waves in the neighborhood of
seven meters with any bhroadeast receiver,
such as a 200 to 500 meter apparatus.
The converter, acting in eonjunction with
the regular broadcast receiver, serves to
act as a frequency changer. It was in-
vented by an English inventor, G. T.
helsey.

“BABY" BROADCASTER

e

i

FOLLIES' GEAUTY HEARS HOME-
LAND ON SHORT WAVES
\ ISS FRIEDA MIERSE, one of the
glorified girls of tne Ziegfield Fol-
lies. and the “Miss New York” of a few
seasons ago, recently had the pleasure of
listening to a program from Germany.
where her parents were born, thanks to
short waves and the skill of Frie I'almer.
Jr., here shown tuning in the program.

“DO-X" SHORT WAVE SET
£ the smallest commercial hroadeast- HI handsome radio operator with his

BOVE we see what is possibly one of

ing sets ever built-—a real “haby” broad- fingrers on the key of the short wave
caster to be sure. The “haby” Austin car  transmitter, illustrated at vight, is none
has two antenna masts erccted at the  other than Henry Kiel, chief radio oper-
front and rear of the car; this portable ator of the famous Do-X plane, on its
hroadeast “pick-up” proves ideal for re-  recent flight across the ocean and up the
laving sporting events. coast of the Amerieas to New York.
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GORDON 1. HEXRY, horn December 5, 1909, at

Crestan, lowas. 4Graduated from Creston High
School in 1925, Amateur station and operator's
license izsued in 1924 with the eall WubhFR
Just BDFR at that 1ime) whieh has been held
continuously sinee rhat date with the same eall
letters.  Cominercinl license issued In 1927
Operaor at WOW, Omaha, fur one year. leaving
to join the American Broadeasting Company.
When ABC went into bankruptey joined the
technicnl sinff of KOIIL, where is still employed.
Entered Creighton Unlversity in 1930 and en-
refled there at present.  Member of the Instl-
tute of Radio Fngineers siuce 1927. Member
of the Amerfcan Radio Relay League since 1925,
Otticlal Relay Siation since 1926, Army-Ama-
tenr alternate state coutrol stntion for siate of
Nebraska. Served flve vears ln the U.S.N.R. as
Radioman 2¢. at present Aecting Unit Com-
mander of the Votunteer Communleation Unit
in Omaha and afso member of the .O.T.C. Unit
at Creighton University.

INCE 1923 changes and improve-

ments have come so fast in high-

frequency radio transmitters that

the amateur or “ham’ who has
kept apace with developments, has been
forced to spend considerable time and
money. The author, in keeping “\W9DFR"
on the air with a somewhat modern note,
has built no less than twenty different
transmitters during the last seven vears.
The power used ranged anywhere from
a receiving tube with a few watts input,
to a one-kilowatt “jug” with five hun-
dred watts output. While none of these
transmitters has been perfect in every
detail, that in use at present and de-
scribed in this article is about as good a

-
» I — A A B
Rl ™ 03%C.FILAMENT
-  + 75V.TO
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1—Diagram of Mr. Tlenry's power supply
for his short wave iransmirter
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With “A Transmitter Built
By GORDON 1. HENRY, W9DFR

Here's an intevesting siory by a veal “Ham” radio operator which
will tnterest cther “Hams” and all those who hape to be. Of
course you can break in to the amatenr operating game
atth a $15.00 transmitter, but Myr. Henry shows us
what can be done in butlding a real “Prof” look-
ing S-TV transmitter at a reasonable cost—a
goal for every ambitions amateur.

compromise as any “ham” could wish for,
unless he happens to be a young mil-
lionaire. As I am rather handicapped
by a lack of “iron men” I developed this
transmitter along lines of low power,
without suffering too great a reduction
of foreign contacts.

Building the Frame
Each stage and the ‘“power pack” is
taken up separately in the description.
The entire unit is mounted in an oak
frame, measuring five and one-half feet
high and eighteen inches square. Don’t
throw up your hands in horror at the
thought of such a large panel, Pressed
board admirably serves the purpose, and
the cost is only a couple of dollars. After
all holes have been drilled and cut, sand
it lightly and paint with an old phono-
graph record dissolved in
aleohol. It will take a day
or so for the alcohol to dis-
solve the record but, when
it is about the thickness of
a good paint, you have a
good insulating paint that
hrushes on nicely. Give the
entire framework as well
as the panel two coats, and
a dull finish results that
will not show fingerprints.
The framework is made of
two-inch cak and the panel
is mounted with wood-
screws. (Whenever a screw
is sunk in hard oak, drill a
hole two sizes smaller than
the screw and put some
paraffin in the hole; the
screw then turns in as eas-
ily as in soft wood, but will
hold better.) Of course
the transmitter may be
mounted on a breadboard;
although it is well worth
the few dollars’ difference
to have the transmitter
and power supply neatly
mounted in the frame.

The “Power” Panel

The power panel takes
up the entire bottom half
of the frame, with the ex-
ception of the six-inch legs.
The wiring diagram plain-
1y shows all connections
and, if it is followed close-
ly, no trouble should be en-
countered in the construc-
tion of the power supply.
The 110 volts A.C, enters

www americanradiohistorv . com

through a fuse block (fitted with ten-
ampere fuses), and goes directly to the
filament and plate switches to the two
transformer primaries. The filament
transformer has three secondaries, which
furnish power for all filaments; while a
common plate supply is used for all tubes,
The plate transformer secondary delivers
six hundred volts each side of center;
this is rectified by two ’'81 tubes in a
full-wave circuit.

One of the new mercury vapor 280M
tubes has been tried in place of the two
'81s, and gave slightly better regulation.
It would be advisable to use this new
tube from an economical standpoint, also;
that is if your filament transformer hap-
pens to have a five-velt winding. While
only rated at 500 volts, the 280M runs
cool with 600 volts on each plate.

Side view of Mr. ITenry's transmitter,

.
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“Ham” STATION

For Pleasure—and 1932”

Filter Details

The filter consists of a 4-microfarad
condenser on either side of a 36-henry
choke. Too much stress cannot be laid
on choosing good husky filter condensers
and chokes. The condensers should have
a working voltage of 1,000—and that
doesn’t mean a test voltage of 1,000 The
filter choke should be one rated at 250
milliamperes and well insulated. A quar-
ter-ampere fuse is inserted in the plate
lead of each rectifier tube. (An ordinary
flashlight bulb makes an excellent fuse,
in case you find it difficult to obtain such
low current fuses.)

The Oscillator

The oscillator frequency is controlled
by a quartz crystal, whose fundamental
falls somewhere between 3,500 and 3,600
kiloeycles. If the fourteen-megacycle
band is not to be used the crystal may
have a frequency between the limits of
3,000 and 4,660, A 48,000-ochm resistor
is shunted around the crystal; as this
has proved itsclf superior to “C'-bias.
The excitation tap for the first doubler
and buffer is taken directly off either
end of the coil L1.

The oscillator does not “spill” and is
just as stable when the buffer is tuned
to the first harmonie, as when the clip
is moved towards the filament end of the
tank coil. However, should the oscillator
spill, merely move the clip towards the
center until it is again stable,

If a erystal proves too expensive, sim-
ply use an untuned choke plugged into
the crystal mounting, and remove the

- Ow 70O
+600V. -600V.GRD. 7.5 V,A C

S J
2—0seillator hook-up: Ri—4~.000 olan
field resistor; R2—40 ohm center tapped
resistor ;. Ri3-—40 watt clarostat: Cl1—.001
m.f, variable cond.; Cil— 00020 Ly, 1,000
m.f. varinble eonil.; Cd— oautd g, 1,000
volt mica cond.; L1—34 tutus, No, 22 1h

C.C. 1%” dia,

|
01
7.8V AL
(SAmE F1L SUPPLY A$°S€JJ‘

001

3—Frequeney donbler cirenit: 4

nif, 200 volt condenxer: 1.2——20 tirrns No,

200 on 1Y dia, tuhe: 112 turns No,
20, on 1" din. tubw,
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fixed resistor. A 10,000-ohm
resistor is then inserted be-
tween the untuned choke and
ground. In case this arrange-
ment is used the frequency
doublers are omitted; but the
oscillator will have to be
equipped with plug-in coils
and operated on the same fre-
quency as the power ampli-
fier. At W9DFR all coils are
of the plug-in type. By means
of two crystals, one on 3,533
and the other on 1760 kilocy-
cles, the band-changing prob-
lem is simplified. So much
for the oscillator.

Frequency Doublers

The two frequency doublers
are somewhat similar to the
oscillator except for the grid
circuit. The radio-frequency
choke may be any one of the
short-wave receiver type. The
biasing battery is 135 volts
and may be common for both
doublers, along with the pow-
er amplifier. The bias on the
amplifier is only forty-five
volts negative. C4 may be
omitted from all stages: but
it is best to retain it, in case
the choke passes some radio
frequency.

The Power Amplifier

Now for the final stage, the
power amplifier. It is a little
giant, even though it uses
only two '10 tubes in a push-
pull circuit. The switch S1

condenser.

ments,

This transmitter was selected by
Mr. F. E. Handy, of A.R.R.L. Headquar-
ters, as one of the sixteen stations in
the United States to transmit a standard
frequency during the freguency measur-
ing test conducted in October. See page
35 of October QST or page 36 of Septem-

ber QST.

Starting from the top, reading from left to right:
tuning condenser, 0-2.5 ampere RF, meter, antenna tuning
Secotd row, 5 plate neutralizing condenser, 0-5an
(plate of %A
O-100 ma.

millizaneter
Third row,
(1st frequency donbler), 0-100 mga. (erystal eselllator)y,
row, 2nd doubler tank condenser, 1st doubler tank condenser,
oscillater tank comdenser,
panel), 0-15 AC voltmeter, 0-7H0 1} voltmeter.
ment veltmeter is the tilament swi(eh whieh lights ali flia-

Antenni

stawer, nentralizing  comlenser.
(2nd frequency doubler). O0-10410 .
Fourth

First row on power panel (lower
Below tila

Below plate voltmeter is plate switeh which applies
the high voltage to all stages,
the right an AC high-frequeney reeceiver and power amplitier

tOn the operating table at
are visible.)

and care must be taken to get the exact
center. The inductance L5 is made of
3s-inch copper tubing, mounted on stand-
off insulators spaced four and one-half
inches apart. The diameter of the coil
is two and one-half inches. All copper
tubing inductances should be polished and
given a coat of clear duco, so that the
“skin effect” at high frequencies will not
be changed by corrosion.
(Continued on page 349)

is closed and S2 is thrown so
that the center tap of .4 goes
to the “C” bias battery when
using this stage as an ampli-
fier. If it is desired to use
this as a self-controlled oscil-
lator, merely open S1 and re-
verse 82, In this way you
may operate anywhere in the
band without buying a flock
of crystals.

If the filament hy-pass con-
densers are of the order of
one-half to one micrefarad,

no trouble should be exper- .

jenced from key clicks., The 0-200 “c-"
plate by-pass Cl1 may be - ~ P dsv.
omitted; but this may cause g P a

»

e
o

C
%

C5 to arc in which case C1 4
should be retained.

L4 iz wound on a tube hase
of number 20 D.C.C. wire,

www.americanradiohistorv.com

'ower amplitler eireait ¢
denser (005 n.f, each seetlon) ; C8—1 m.f. fil, by-pass cond.
Cr—Neutralizing  eond.
CS— 025 m.f. antenna tuning cond, : $1
gle-throw switeh @ SY—Triple-pole, dottble-throw switeh ; R4—

Co—Double section G, con-

(23 plate midget, double spaced) ;

Double-pote, sin-

0-100,000 o Bradleyohm,
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SLIDERS DO The I RICK

Mr, Haas’ neatly arranged short wave receiver.

Note “slider” adjusted coils at

rear of baseboard.

HE elimination of plug-in induct-
ances from short-wave receiving

sets has been the goal of many an

experimenter and many weird and
unusual types of variable inductances
have been devised by the various ones
seeking this result. That most of these
devices are (more or less) successful is,
of course, to be expected; but the majority
of them have heen entirely too comph-
cated, requiring either too much “ma-
chine work” in their construction. or too
great a space for their installation in a
set. With this in mind, the writer has
made an attempt to devise an instrument
relatively simple to construct, operate
and install in a set.

The present instrument has been de-
signed for and installed in a battery-
operated. two-tube short-wave 1receiver
which is unshielded and mounted in
“breadboard’ fashion, and which for-
merly used plug-in coils. The change to
the new form of inductance was nade
merely by removing the socket formerly
used for the plug-in coils and rewiring
that portion of the set to give the neces-
sary clearance between leads.

Winding the Coils

The instrument consists of a threaded
bakelite form, two inches in diameter and
about five and one-half inches long. (The
form used by the writer is composed of
two bakelite forms formerly used in
bhroadcast sets; these have been bolted
together with very small brass belts, thus
viving a single form of the required
length). No. 22 bare copper wire is wound
on in two eoils of sixty turns each. with
a spacing of around 3s-inch between
them, in the center of the form. Care

should be taken to see that the wire is
put on under considerable tension, and
dead-ended firmly at each end.

The inductance of either coil is varied
at will by a rotating blade as shown in
the diagrams. The actual construction
of these blades and their mountings can
hest be left to the builder’s individual
ideas, since the materials available will
vary. The fact should be kept in mind,
however, that these blades are not used
for actual tuning but for the sclection
of the proper number of turns of each
coil required to cover the frequency-band
desired. They should exert considerable
pressure on the wire at the point of con-
tact, and need not be provided with ex-

By NELLSON G. HAAS

Actual reception was heard on
this “stider type” receiver by one
of the editors—and strange as il
may seem—Iil (l/’[’l’(l)'t’t/ to equal

anything the * p/u(/ w " coil jobs
can do. The " /uuuts T avill yell
about “losses,” etc., but “the

2

proof of the pudding .

tension shafts or knobs; for the less me-
tallic or other materials used in their
construction, the better,

In using this type of inductance, it is
possible to obtain the proper ratio be-
tween the grid and plate inductances for
every band; dead spots in the middle of
a band leing eliminated by a slight
change in this ratio.

No trouble has been experienced, since
this inductance was designed without
complicated switching or other arrange-
ments to take care of the short wave ex-
perimenter’s old “Bogey Man”—*“Dead-
end Loss”. No loss of signal strength or
sensitivity has been experienced upon
substituting this unit for the plug-in
coils, and the writer is under the impres-
sion that this particular fear belongs to
the days when everybody was sure that
we would require “special tubes” to work
below 100 meters, that regeneration con-
trols must have scales or dials, and that
antenna current in a transmitter is some-
thing that should run around five am-
peres, if you want to work out-of-town.

Rebuilt Condenser Used

The writer. at this point, feels that it
might be of interest to others to describe
the re-built tuning condenser used in this
receiver. This condenser was rebuilt
primarily to prove that it is possible to
rebuild a “broadcast” condenser into a
good short-wave job. It was found, after

(Continued on page 357)
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Famous English Short Wave Laboratory

HE accompanying photographs show the

very interesting short wave research

laboratories located at Slough, England.
Heve considerable research work has been done in
tracing thunder-storms, by meuns of a sensitive
radio direction finder, which picks up the dis-
turbances and registers the effects by means
of a cathode ray oscillograph. 1In this way the
discharges caused by the lizht disturbances are
filmed, and together with a film record made sim-
ultaneously at Leuchars, Scotland, is projected
on a huge map of the world, indicating the loca-
tion of the direction. One of the accompanying
pictures shows an engineer making galvanometer
measurements on a short wave receiver, and also
one of the special electric-pen recovders, with its
moving paper chart; note the zigzag record on
the chart. The photo below shows one of the
elaborate short wave antenna structures at
Slough, with a speci-
ally designed short
wave antenna and
measuring instru-
ment in the fore-
ground; one of the
engineers has his
hand on the adjust-
ment lever.

i

—t] |

Photo at top shows
engineer making
measurements with
galvanometer on
short wave receiver,
in one of the labora-
tories at Slough,
England. Note elec-
tric pen recorder at
right of photo.
Photo at right shows
elaborate short wave
transniitting antenna
system, with main
transmitter located
in insulated house
built on platform in
background. Measur-
ing aerial and in-
strunient is seen in
foreground.

Close-up of operator measuring signal strength of
five meter waves, with apparatus mounted in auto-
mobile laboratory,

7

English Police Adopt Short Waves

wWwWWwW. americanradiohistorv.com

F America does not wateh out, they will

find their police systems outdistanced
by the European police radio-nets. Short
waves ure being adopted rapidly, both
for police and fire departments, in lead-
ing cities everywhere today, One of the
latest applications of short waves is in
the equipment of portable transmitters
and receivers, which are to be installed
in the automobiles used by the state
police. In this way time can be saved
and traffic jams quickly cleared; thanks
to short waves, which will place the chief
of the police or fire department in con-
stant and instant touch with his squads,
who may be many miles away from head-
quarters in fast moving automobiles. To-
morrow, every large city will have an
elaborate short wave net-work for both
its police and fire departments. Airplanes
will form a part of these systems shortly.
‘When planes become a part of our police
systems, short waves will be invaluable.

Left: English police operator at short

wave transmitter receiving an impor-

tant hurry call. Note “mike” for voice
transmission.
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WAVE BAND
SELECTOR

STATION
TUNING

Handsome appearance of the short wave converter especially
built at the editor's direction and incorporating the new
“Best” short wave “band” coil and switeh unit, which elintin-
Range 10 to 200 meters.

ates plug-in coils.

HE piece of apparatus, for which

every short-wave fan has been

looking, is at last available in the

radio market; it comprises noth-
ing less than a complete set of coils with
switches, all assembled and wired, by
means of which one can easily build a
first-rate short-wave converter without
“plug-in” coils. The front cover of this
magazine, as well as the aceompanying
photographs, illustrates how the convert-
er may be etticiently and beautifully built
in an aluminum shield box.

The wavebands covered by the Best
short-wave coil and
switch unit are 10-
20, 20-40, 40-80 and
80-200 meters.

The coil and
switch assembly,
comprising the four
sets of coils wound
accurately on
bakelite tubes,
inecludes an es-
cutcheon plate with
t h e wavelength
band values en-
graved on it. In
the apparatus built
for and tested by
the editors, and
here illustrated,
the four positions
of the coil switch
were marked on
the front aluminum
panel of the shield
box. The converter

SHORT WAVE CRAFT

he

plug is inserted in the first R.F. socket
on the broadcast set, the tube being re-
moved for the purpose. The regular an-
tenna is connected to the aerial post on
the converter; while a ground wire from
the metal chassis is connected to the
ground post on the broadcast set; and to
this post the usual ground wire is left
connected.

In using this converter in conjunction
with a superhet broadcast receiver, the
five-prong plug is inserted in the R.F.
socket ahead of the first detector; in

tests on other superhets which do not

as here built up
was specially con-
structed by the
York Engineering
Co., after the plans
perfected by the
B e st engineers,
who conceived the
idea of supplying
our short - wave
fraternity with the coil-and-switch as-
sembly here shown.

This short-wave converter, which is of
the superiet type, will bring in short-
wave stations on any broadcast receiver.
The converter has been tested out on sev-
eral T.R.F. as well as several makes of
superheterodyne broadcast receivers.

In hooking up the converter to a
T.R.F. broadcast receiver, the five-prong

mavked “C”,

Right—Close-up of the “Best” short
wave converter “coil and switeh” as-
sembly, the four sets of coils being
The clip goes on the
cap of the S.G. tube.

contain an
RF.stage
ahead of the
first detector,
the plug was
inserted i n
the first de-
tector’s sock-
et, the tube
in either case
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“BEST”

SHOR'T" WAVE

CONVERTER

with Complete

Constructional Data
By H. WINFIELD SECOR

Shart IWave “Fans” the world over, have been

looking for a band coil and swiich assembly unit,

awhich they could buy and then build a set or con-

verter araund—here it is. A complete converier is

described using this new switch-coil unit, also data
for building a short wave “recerver”.

being removed for the purpose.
This converter enmploys only two
tubes, a 27 for the oscillator and a ’'24
for the detector. It will be seen that the
plate and heater supply for the two
tubes in the converter is obtained from
the power-supply unit in the broadcast
set, through the medium of the five-
prong plug. Very little drop in voltage
was registered when using this converter
with the average broadeast receiver; but,
if the converter must be used with a
cheaply-built receiver, which has no sur-
plus power in the heater and plate-sup-
ply unit, a separate source of “B” sup-
ply can be used for the converter—or
even “B” batteries, for that matter.
One of the accompanying drawings
gives the winding data for the four coils
used to cover the various short-wave
bands from 10 to 200 meters. Bakelite
tubing (114 and % inches diameter and
45 inches long) is used to wind the
coils on, in the manufactured unit. If
you eanobtain no bakelite, the coils may
he wound in the manner illustrated, on
wooden rods previously boiled in paraf-

Anyone with slight mechanical experi-
ence can easily assemble this short
wave converter, following the simple
diagrams given herewith.
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fin; or on cardboard tubes of the diam-
eter specified, soaking the tubes in hot
paraffin before using, If you do not
have the exact size of wire, there will be
but slight change in wavelength, if you
use wire one or two sizes different from
that called for, It goes without saying,
that all joints in wiring up the converter
should be thoroughly soldered with a
non-corrosive flux.

Looking at the tuning arrangement, we
note that a Hammarlund two-gang midget
condenser,each unit of 140 mmf.,serves to
tune in the station; one unit tunes the
aerial inductance, and the other the plate
coil of the oscillator. The grid coil of the
oscillator is not tuned. A second 80-mmf.
midget condenser, having a separate knob
of its own at the right of the panel, acts
as a vernier to finish up the fine tuning.

In operating the converter, one first
turns the band-selector switch knob to
the desired wavelength band; next, the
two-gang condenser vernier is slowly
dialed until the station is heard. The
third knob controlling the vernier con-
denser is adjusted last.

Making a Short Wave “Receiver”

Some of our readers would undoubt-
edly like to use this switeh-and-coil idea
for a short - wave
receiver, instead of

To GND.,
a converter; and one _006ME o Bus
of the accompany- £ e
ing drawings con-
tains the coil data
and wiring details
for such a receiver.

The diagram shows
how to connect a
pair of phones to
the short-wave re-
ceiver, if you want
to use only one tube;
and also how you
may connect the pri-
mary “P" of the first
audio transformer
(of a two-stage am-
plifier) in place of
the phones, at the
points marked X
and X-1.

I n constructing
either the converter
or the receiver, note
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converter, which wili
bringin theshort waves
when the tive proug
plug of the converter
is inserted in the pliee
of the first T.IRLEF. talue
of your broadeast re
ceiver, When used with
a broadeast “superhet’”
recelver, the plug is
placed in the R soc
ket ahead of the first
detector, or olse in the
first detector  gocket,
the tube in either case
being remaved far the
purpose,

Left—Pleture-diagram
for constrneting  the
short wave converter
here deserilwqd, which
cnn be easily put to
gether even by the nov-
ice who has had na
experience in building
1 xet. The complete
list of parts neeessary
fur building the con-
verter are glven in the

article.
15T A.F 100,0000HM 2N A F
1:3 VAIRIABI.E 1:3
* —
LOuD
SPEAKER
’
L § L4
A= FILAMENT a4 “C B4+
SuPPLY BIAS 180V.

A complete “receiving set” may be

built instead of a converter, using the

switch principle; at the left coil data is

given for building such a receiver.

Above is given a two-stage audio am-

plifier, which will put the signals on a
loud speaker.

the series antenna condenser, may have
a capacity of anywhere from 50 to 100
mmf., This condenser may be of the
Hammarlund equalizer type, and is ad-
justed but once for each antenna. Many
short-wave operators prefer to mount
this condenser on the front panel of their
set; as it affords the best means of re-

(Continued on page 366)


www.americanradiohistory.com

320

SHORT WAVE CRAFT

S-W SETS at the

By DR. I'RI'TZ NOACK

Feb.-Mar., 1932

BERLIN RADIO
EXPOSITION

The European designers have some ruteresting ideas, which are brought
out 1n the short-icave apparatus here described and illustrated. Oune of
the outstanding features of foreign radio apparatus, particularly Ger-
wman-built, is the fine workmanship and quality of the parts used, which
is exemplified by the converter and receiver here shown. The moral is—
if vou want “good” results—use high quality parts and don’t scramble

A German short wave converter. made

by Schackow, Leder & Co. (trade-

mark—“Schaleco”). It's of super-het
type.

not become so common as in the

Unjted States; consequently there

are at present extremely few short-
wave receiving sets in everyday use by
the general public.

It is a ditferent thing for the radio
amateur. To be sure, there are only a
few firms in Germany making short-
wave sets or kits for home construction,
but these firms are extraordinarily efli-
cient and furnish only good sets.

Of ready-made receivers we know at
present, in Germany, only the Telefunken
short-wave receiver; a simple regenera-
tive receiver (design by Seibt) and a
radio receiver built under the name of
Lumophon for regular radio waves,
which at the same time makes short-
wave reception possible. The last-named
set has a secreen-grid radio-frequency
tube, detector, and a two stage audio-
frequency amplifier. In this set the an-
tenna is connected with the ground
through a resistance, coupled to the grid
of the aperiodic R.F. amplifier.

This set is similar to the Schackow,
TLeder & Co. “All-DX” set, for amateur
assembly, which varies from the Lumre-
phon set. in having the grid circuit
tuned. The two tuning circuits of the
“All-DX” are operated at the samme time
by a common shaft and dial. Two trim-
mers make possible finer adjustment of
the two tuned circuits. It is noteworthy
that the set can he used for either bat-
tery or A.C. operation. Figs. 1 and 2
show this set inside and out; while Figs.
3 and 4 show the circuit.

Short-Wave Converter Shown
To permit using an ordinary radio
receiver for short waves, the same firm

II\' Germany short-wave reception has

your wiring.

has furthermore reecently built a supple-
mentary apparatus (converter), consist-
ing of a detector tube with a separate
oscillator tube. This also is arranged
for either battery or A.C. operation.
The converter acts as a frequency
changer (super). A noteworthy point is
the careful arrangement of the heater
leads. as well as the grid leads, and in
particular the wide range of use. It is
so arranged that one can receive either
phone, CW or ICW. One would be able

)

The Schaleco “All-DX” S-\W receiver
with cabinet.

to obtain this result in a well-known
way, by switching on the regeneration
when receiving CW telegraphic stations
with the repular radio receiver, and by
switching it off when receiving telephone
or JCW telegraphic stations.

To avoid this inconvenience, the oscil-
lator of the new converter provides a
special arrangement to switch in a sup-
plementary regenerator which, besides
the short-wave oscillation, produces an-
other of higher wavelength, In receiv-
ing ICW code, the oscillator is accord-
ingly given an additional modulation.
The switching is accomplished very
simply in the converter, with nothing to
be changed in the radio receiver itself.

This cenverter is therefore very note-
worthy, and makes possible extremely
loud short-wave reception. The oscil-
lator is se adjusted that an intermediate
frequency of about 375 to 500 ke. (600
to 800 meters wavelength) is attained:
to which wave the radio receiver is to
be tuned.

If one wishes to connect the converter
to a broadcast receiver using a high
antenna, or indoor antenna, then the
terminal! “Radio-App.” of the converter
is to be connected to the antenna post of
the receiver. If the converter is to be
used with any receiver equipped for nor-
mal operation with a loop antenna. then.
instead of the latter, a coil of 75 turns
is to be put in. The terminal *“Radio-
App.” of the converter, is to be connected
with that terminal of the receiver which
leads to the grid of the first tube. One
obtains the greatest power with the ra-
dio receiver set for approximately 500
meters, by adjusting the receiver’s re-
generation to just under the noint of
oscillation. The radio receiver ought to

- - 3
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Hook-up of the “All-DX” (German) S-W receiver, having tuned R.F. stage
ahead of regenerative detector. with resistance-coupled nugiio stages; pentode
output tube. Shown here for battery operation.
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) remain fixed. The little trimming equal-
izing condensers placed on Cl1 and C2,
are at present to be set for about half
their range of variation by means of

the adjusting serewdriver. The switch
is to be set at “Telegraphie.,” If this
is properly done, one notes the fact
through the weak sound from the trans-
former T-Tr when regeneration con-
denser C-4 is turned in. The two tuning
condensers C! and C2, whose shafts are
vonnecled together, are now turned by the

right hand, while C3 is at the same time

{OPTIONAL)
INDUCTANCE

turned hy the left hand; so that the tun-
ing sound is always heard. €3 must
always be operated. When one has once

found such a telegraphie station, then

1.— GROUND

A = ANODE OR FLATE

!1
@ = GRID OR BIAG

R = RESISTANCF CPLG, CARTRIDGE .

3

The “All-DX” S-W receiver again—
arranged here for 110-volt A.C. op-

the trimmers placed at Cl1 and C2 must
be further adjusted; so that all trans-

mitters appearing between 20 degrees
and 90 degrees on the dial of condensers
Cl and C2 can always be {uned after-
ward by condenser C3.

For receiving C.W. transmitters the
oscillator switch i1s to be set at “Tele-
J graphie”; for receiving modulated trans-
ZA mitters, at “Telephonie.”

eration. ‘“GR" represents phonograph
pick-up terminals, connected between
grid of detector and ground. The
tuned inductances and condensers
across them would be the same as for
Ameriean sets, coil data on which ap-
pears in this and other issues of
SHORT WAVE CRAFT.

Photo (right) shows interior view of
“All-DX” S.W receiver, At left—
screen grid tube; next-—detector tube;
at right—audio frequency tubes.

ha\'_e at least one screen-grid tube, or two
ordinary radio-frequency amplifier tubes,
of the neutrodyne type.

Adjusting the Oscillator

Adjusting the oscillator is done as fol-
lows: Set the switch at “Telegraphie.”
then turn the regeneration condenser Ci
so far to the right that, on holding the
ear near the transformer T-Tr. a weak
whistle is heard. Condenser C4 needs
to be set only once, and can ever after
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Ahove: Batrery hook-up of German super-het converter. The terminal
“Radlo-app.” is eonuceted 1o the antenna post of the “hromleast” set.

CH. ™ mf. ¢ondensers 2 TTROAE, choke ! C9 and 10, 00025 mf, :
Al 1R DR, 2 mezohm l RZL 1.0 ohins.

Lottt A aperated XAV converter, Tuning and eapacities sam

ag for American practize. TPR. A, choke: CH C4, 5-mf.: €7, 1.mf.:

o, Clin 2amf, 11, on2amt. s C12, 25.mf, 0 R2 (Ieft) 2,000 ohms :
2 Go0ud olims s K3, 2 meg.; B4, 20,000 ohms.
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MECHANISM
OF THE
ELECTRON
OSCILLATION
FIG.1
Zajsisjaja*
re b L
4 A SIMPLE ELECTRON OSCILLATOR JJ
g Sy

Fig. 1 shows path of an electron be-
tween filament and negatively charged
plate in an electron oscillator. Fig, 2—
Hock-up of simple “electron oscillator.”

HE waves from 10 meters down to

5 centimeters are often referred

to as the “Quasi-Optical range.”

{The inference may be gleaned
from the dictionary they are “near-light”
waves.) These waves may be treated in
many cases as light waves—particularly
in the shorter ranges, where they may
be reflected from metallic bodies having
either plane surfaces or specific curva-
tures for directive transmission or recep-
tion. The waves have been acted upon
by lenses made from dielectric materials
(bakelite for example) in such a manner
as to demonstrate the fact that they
closely resemble in behavior light waves,
more usually thought of under the classi-
fication of “Optical.”

By means of special circuits, devised
for the utmost of simplicity and effi-
ciency, the normal vacuum-tube oscilla-
tor may be employed with good effect at
wavelengths as low as 1 meter! Below
this the stray tube and circuit capaci-
tances are much in evidence, and the
classical circuits are rather hopeless. In
the lower range—speaking now in terms
of wavelengths rather than frequencies,
to simplify matters—the *electron oscil-
lations” of Barkhausen and Kurz, and of
Gill and Morrell, are most effective.
Although these osc1llatmns are known to
the physicist, very little may be found
regarding them in standard works on
radio. It is necessary, therefore, that
we first consider the mechanics of these
oscillations, before entering into a more
detailed exposition.

The Mechanism of the Electron
Oscillation

Before going further, it is well to state
that the most satisfactory tubes for use
in these oscillators are those having con-
centric elements—ecylindrical plates, ete.
These are the ’99, the '27, the '52 (more
ambitious, of course) and certain of the
tubes provided the government by vari-
ous organizations during the war., Kar-
plus in the General Radio Experimenter
for May, 1931, indicates success with
the G.E. “CG-1162” which is available
from many radio salvage organizations.
Electron oscillations may be obtained
with other tubes specially developed for
the service but, quite naturally, our in-
terest rests with those tubes available
for experiment,

With the electron oscillators, the de-
termination of frequency no longer rests
upon the inductance and capacitanee

SHORT WAVE CRAFT
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QUASI - OPTICAL
SHORT WAVES

Electron Oscillations
By C. H. W. NASON

IV hat is the wavelength of a ’99 tube? 1F hat is the basic
action occurring in an electron oscillator? IV hat con-
ditions or factors govern the frequency of such
an oscillator? How are the signals from
such an oscillator received?

values of a tuned circuit, but rather on
the electrostutic forces acting upon the
tndgvidual electrons given off by the filu-
ment, and the resultant time element.
Fig. 1 indicates the inter-electrode spac-
ing of a triode (3-element tube) of the
usual character. Note that the grid is
positive and the plate negative, with re-
spect to the filament. An electron, leav-

J.J L

L
_t: — Yz a OUPLING

C
=y X\.})op
@* METER 1—4: 4
P

FI16.3 WAVE METER FOR SHORT WAVE S

=}

00

s
L‘ ELECTRON TRANSMITTER IN SKELETON FORM .

Fig. 3—How to construct ultra-short
wavemeter. Fig. 4—Schematic dia-
gram of an electron oscillator,

ing the filament or cathode, is accelerat-
ed toward the grid by virtue of the grid's
positive potential. The majority of these
accelerated electrons will pass through
the grid’s mesh and, by virtue of their
momentum, will travel onward toward
the plate until they reach a point where
the negative charge on the plate is suffi-
ciently effective to halt their flight: they
will then assume a backward path, to-
ward the grid. They rejoin then the
other electrons passing toward the grid,
following a path somewhat as indicated
in the figure. The length of the path
taken and the initial acceleration are the
criteria for determining the frequency
of the cycle. The actual A.C. veoltages,
making up the oscillatory energy-cycle,
are Induced by changes in the grid and
plate charges created by the moving elce-
trons.

The original formula of Barkhausen
covering the wavelength of the ozcilla-

www americanradiohistorv com

tions—barring factors too complex for

inclusion in our discussion—is as fol-
lows:
1000 d
Wavelength (in Centimeters)=——
v E

where “d” is the distance between elec-
trodes and “E” the voltage. (The equa-
tion is for the original two-element tube
of Barkhausen and Kurz, and not for «
triode.)

The Barkhausen oscillations are inde-
pendent of the circuit constants, to all
intents and purposes.

Circuits for Producing Electron
Oscillations

Fig. 2 shows the circuit arrangement
of an oscillator for producing the Bark-
hausen effect. The Gill-Morrell oscilla-
tions are true electron oscillations, but
their frequency is determined by the dis-
tance “d” between the elements and the
short-circuiting condenser “C.” The
change between the two types of oscilla-
tions may be effected at will by altering
the circuit conditions. In the Gill-Morrell
effect, the oscillation is due to the timing
of the electron’s orbits by the oscillating
circuit formed by the Lecher wires. The
Gill-Morrell  oscillations are much
stronger and are preferable to the simple
Barkhausen type. The transition may
readily be obtained by setting the dis-

ANTENNA

O—fO’OUO'\} ‘
o] ]

PARABOLIC REFLECTOR FOR ELECTRON
OSCILLATIONS

RECEIVER.

FIG.6 ‘ H ]

DIRECTIVE ANTENNA
gt =i
Fig. 5——~Shows antenna placed in focus
of a parabolic reflector. Fig. 6—Ar-
rangement of directive aerials with re-
flectors.

TRANSMITTER
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tance equal to one-half the Jesired wave-
length, and adjusting the voltages for
the maximum oscillation. The Lecher
wires should be calibrated directly in
centimeters to check the wavelength—re-
membering of course that the accuracy
is not great. Fig. 3 shows a “trombone”
wavenieter for rough measurement of
the emitted wave; this is useful in detev-
mining the transition point between the
two effects. By replacing the milliam-
meter with a crystal detector and phones,
the device may be used to monitor mod-
ulated signals.

rs — N
SUPER REGENERATOR FCR
ELECTRON OSCILLATIONS

ANTENNA

L| ‘=l'1'}+
+ -
ol OSCILLATOR

§o0
FiG.8A @

SHORT WAVE

Y o

) e

Fig. 8-A—How apparatus is connected

to make a super-regenerator “receiver”
for electron oscillations.

Electron Transmitters

In Fig, 4 there is illustrated a more
complex arrangement of the original fig-
ure, showing the oscillator circuit. To
this, it will be seen, there has been added
an antenna; this should be positioned
exactly one-fourth of a wavelength away
from the hridging condenser. This places
the antenna approximately in the center
of the Lecher wire, where the Gill-
Morrell oscillations are used, and at an
indeterminate distance, depending upon
the wavelength of the oscillations gen-
erated. The antenna is formed by two
copper or brass rods clamped to the
Lecher wires by a movable slide. They
should be 4-wavelength long, and might
be “tromboned” for ready variation.

The grid-currvent meter should be of
the order of 0-100 milliamperes while a
0-1-ma. meter may be used in the plate
circuit, The oscillatory current may be
measured by a 100-ma. thermal milliam-
meter; the condensers are .001-mf. mica
units. The R.F. ehokes are simply wound
from annunciator wire on a broom
handle, and slid off, They are some-
what like the pretty curlicues that we
used to employ to connect up Dbuzzers
and what not, before we had *“wireless”
to play with. In tuning the transmitter,
the maximun oscillation is indicated by
a maximum reading of the plate milliam-
meter,

The antenna may be backed by a para-
bolic reflector of the type shown in Fig.
5, with the antenna situated at the focal
point. (See the preceding issue of SHORT
Wave CraFT—page 254, Deec.-Jan., for
details of a parabolic curve.) Other
types of directive antennas may be em-
ploved by the *ham’ desirous of going
deeply into the operation of the system.
A reference to the article by Yagi, in
the June, 1928, I. R. E. Proceedings will
vield much data on the use of directive
antennas at such short wavelengths.
The directive effect of the reflector may
be greatly increased by employving an ar-

rangement such as that indicated in Fig.
6, at both transmitter and receiver; the
rods used in the director chain are -
wavelength long, and spaced %-wave-
length apart. The metallic reflector may
be replaced by a system of tive %-wave
length rods arranged in a parabola, at the
focus of which the antenna is placed.

Reccivers for Electron Oscillations

Because of the relatively low frequen-
cy stability obtained, little success will be
achieved with electron oscillators for
comnmunications where straight C.W. is
emploved; although with A.C. on the
filament, the hum modulation will be so
great as to alter these conditions by
creating an interrupted continuous-wave
effect. Receivers for intramural (lab-
oratory reception) work may be quite
simple—as shown in the two circuits
shown in Fig. 7. It is also possible to
achieve high sensitivity in the receiver
system by means of the “super-regen-
erator.” Such a circuit arrangement is
shown in Fig. 8-a.

The most practical arrangement is
that of ecmploying another electron oscil-
lator, alimost identical with that employed
as a transmitter. Indeed, a “change-
over,” of such type that a single oscil-
lator may be used for both transmission
and reception, may readily be effected.

The most logical arrangement is that
shown in Fig. 8-b, where the civeuit con-
stants are clearly indicated. The an-
tenna is approximately 4-wavelength in

In Next Issue!
more
‘‘HOW TO BUILD*?

articles—with data on coils, con-
densers, resistors, ete., including

latest ultra-short-wave apparatus.

dimension, and attached directly to the
plate of the tube. Here it might be
mentioned that any good tube socket may
be used, and that “de-basing” of the
tubes (as usual when extremely short
waves are desired from the more usual
oscillators) is unnecessary. The output
of the receiver may be taken by means
of a pair of phones, or by a transformer
feeding a standard A.F. amplifier in the
plate circuit of the receiver, as shown.

Tuhe Grid Volts Tlate Volts
) LTI FIITY KT}

G 1162 D200 1.5 to —15
"7 40200 — lo—15

The best tube to be used in the receiver
is perhaps the '99, because of the ex-
trente portability obtainable.

‘I'hone Modulation With the Electron
Oscillator
Telephonic modulatien of the electron
transmitter is achieved in the plate cir-
cuit, by substituting a modulation or
microphone transformer for the phones

=

CRYSTAL

FIG.7 -
SIMPLE RECEIVERS

Fig. 7—Receivers for laboratory work
may be quite simple, as shown in dia-
gram above.
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shown in the receiver schematic. It is
not necessary to provide a speech am-
plitier, although it is best to do so where
long-range operation is desired. It should
be remembered that a variation in the
plate voltage of the oscillator effects a
frequency change rather than—or as

e i
FIG.8 8

RFC.
ada 100V
F——alaf;

- 10V

| S WE’SJJ

Fig. 8-B—Receiving circuit for electron
oscillator signals (wave lengths such
as 15 inches).

well as—an amplitude change. The
modulation achieved is not so perfect,
therefore, as in the case of the usual
oscitlators. Telephone communication has
been achieved up to distances of about
twenty miles with “electron transmit-
ters,” and telegraphie communication is
possible over much greater distances.
When we consider the fact that all pos-
sible forms of modulation involve a fre-
quency shift. it is surprising that good
quality can be obtained. Nevertheless,
the quality of speech is quite good.

Tubes and Voltages to Be Used
The following table gives some idea
of the voltages to e applied for various
tubes and the oscillation wavelength to
be expected. All tubes of a given class
do not function as electron oscillators and
many tubes must be operated with trick
filament potentials. With the 27 the
filament veoltage should be rather low;
whereas, in the case of the '99, best re-
sults seem to be obtained when the fila-
ment is completely deactivated and op-
erated at a high voltage. The grid cur-
rent is high in all cases, and the fre-
quency range may be limited by the volt-
age which can be applied without melt-
ing the grid—or by the effects of grid
emission.
Wavelength

45350 eme. (17.5 to 194 inehes)

40 1o 35 cms (157 fa 29.5 inches)

40 to 75 cms. (15.7 to 20,0 inches)

Constructional Hints
The whole outfit may he laid out on a

breadboard, with Lecher wires about one

nieter (39.37 inches) long. made from
heavy copper rod, mounted on G.R.
stand-off insulators. Copper clamps

spaced with bakelite strips may be used
to provide »iders for the short-cireuiting
meter, or condensers, so that they may
be readily slid along the Lecher wires.
The plate and grid voltages should be
made continuously variable by the use
of potentiometers, and the necessary me-
ters should be provided for taking read-
ings.

All work with electron oscillations is
of a highly experimental nature, and no
specific data can be provided with a sure-
fire operation puaranteed. The experi-
menter undertaking this work should
have had considerable experience with
radio equipment, if any hope of success
is to be held out to him; it is no game
for the tvro.
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SHORT WAVE KINKS

LD tube bases make very conven-
ient plug-in forms for short-
wave receivers of all types; and
these are widely used because
they cost nothing and fit standard soc-
kets., However, in winding coils for ex-
perimental work, it is a nuisance to
thread the wire through the tiny holes
in the pins and then to file off the lumps

C———

SIDE VIEW

LUGTSQ SDOILND§EED FIG 1

A P

Improved “tube base” coil forms can
easily be made as shown.

of solder so that the tips will not get
caught in the socket springs.

It is a very good idea to cut up con-
necting lugs out of sheet copper or brass,
and then solder these over the pins, flush
against the bottom. (See Fig. 1.) The
lugs should be long enough to protrude
beyond the sides of the tube base. The
ends of the coil windings can then be
twisted quickly and easily around the
lugs, and considerable time will be saved.

Eliminating “Local” Interference

In some locations, unshielded short-
wave receivers (and even shielded ones)
pick up the signals from a local or nearby
broadcast station, regardless of the tun-
ing adjustment of the dials. This inter-
ference is annoying because it is likely
to drown out weak foreign stations.

Here is where the good old-fashioned
“wave-trap” contes in very handy.
simple but effective trap can be made
with any .00035- or .0005-mf. variable
condenser and an R.F. coupler consisting
of a 15-turn primary and a 55- or 60-
turn secondary wound on a one-inch tube,
The wire may be No. 24, 26 or 28; cotton,
silk- or enamel-covered. The windings
should be separated about Y%-inch. The
connections are shown in Fig, 2. Both
coil and condenser should be enclosed in
a small metal container, for the sake of
shielding. An old cocoa or coffee can

Comfort in Operating

Physical comfort on the part of the
operator is an important feature of suc-
cessful short-wave reception, The re-

T“AERIAL

o g =
PRI = SEC
=97

~

FOR [ INCH TUBE @~
PRIMARY = 15 TURNS
SECONDARY = 55TQ 60

TURNS 4

0005 -MF s

TO AERIAL POST

. ON SET FIG. 2

]

How to build a “wave trap” to cut out
powerful “locals”,

for
the Experimenter
By “BOB™ HERTZBERG

ceiver should be set back on the table, so
that you can rest your arms up to the
elbows. Sit on a chair with a fairly
straight back, so that your own back will
have support. Get your knees well under
the table, and relax all your muscles.

Turn out all bright lights in the room.
Illuminate the set by a small table lamp,
with the shade adjusted to keep the light
out of your eyes. (See Fig. 3.) A 15-
watt lamp is plenty., Darkness or semi-
darkness definitely tends to sharpen the
sense of hearing. Often the dial light is
sufficient illumination,

Smear cement on both the panel and the
back of the cardboard; allow them both
to dry to the point of tackiness; and then
put the scale in place. Rubber cement
is the only adhesive that will really stick
smoothly and without wrinkling in a case
of this kind. (Fig. 4.)

Notations can be made on the scale in
pencil or ink, and can be erased or al-
tered at will. A scale like this is partic-
ularly useful on rheostats, padding or
loading condensers, band-covering con-

METER

B~
L IRON BRACKET . E BRACKETS

PAD AND
PENCIL /
PHONES

Efficient arrangement of short wave re-
ceiver, clock, light and note book.

Keep a elock, a pencil and a pad or
notebook within easy reach, Don't rely
on your memory, but jot down all dial
readings, call letters. time of reception,
announcements, etc. This record is very

ey

CONDENSER QR
QTHER INSTRUMENT

WHITE CARDBOARD

®KNOB

T SCALE

PENEL  conTROL KNOB

FIG 4 PANEL t

A while paper or Bristol board scale
mounted on panel with rubber cement
is often a great boon.

useful when you look for the same sta-
tions another time.

A Simple Indicating Scale

Many small control devices on a set are
not important or eritical enough to de-
serve a regular vernier indicating dial,
but do require a scale of some kind on
the front panel. Engraving on aluminum
or bakelite is expensive. A simple and
useful scale can be made of white bristol
board (smooth, heavy cardboard), at-
tached to the panel with rubber cement.
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“Here’s how” to support that portable
meter at any desired angle.

densers, ete., which must be set to a defi-
nite spot but which are not manipulated
continually.

A Simple Meter Stand

Most experimenters and constructors
own only one or two meters, which they
use for a variety of purposes. These
instruments, being rather valuable.
should be mwounted in some way; so that
they can not roll over on their edges and,
possibly. off the table.

A simple and reliable support can be
made from two small iron shelf brackets,
such as the chain stores sell for a few
cents each. One leg is cut short and its
edpe filed out to fit the curvature of the
meter body. A small hole is drilled in it,
to mateh the side mounting hole in the
meter frame. Both legs are then bent
over to form an angle of about 60 de¢-
grees with the longer legs, which provide
a broad supporting base. (See Fig. 5.)

Emergency Test-Prod

In order to take meter readings in
sonte parts of a circuit, it is sontetimes
necessary to push one of the meter wires
into an inaccessible corner where the
fingers can not reach. In the absence of
special long test-prods, a satisfactory
substitute is an ordinary serewdriver
with a wooden handle. Simply connect
the flexible wire of the meter to a Mueller
¢lip and snap the latter around the shank
of the tool. The handle provides plenty
of insulation and saves you from possible
unpleasant jolts from the plate supply.

SCREw DRIVER
\

FLEXIBLE
( CaBLE

/

SNAD CLIP

N

Using an insulated handle screw-driver
as a “test pred’.
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exp lains in

A simple type phone transmitter such as here de-

scribed by Mr. Haidell.

NE of the most interesting phases
O of short-wave work is telephone

transmission. Every radio ama-

teur, sooner or later (mostly
sooner) attempts to operate a telephone
transmitter, The quality of modulation
obtained depends upon the apparatus
available and the care taken in its ad-
justment. Some of the radiophones on
the air are not so good, while others are
very satisfaetory. Usually it is not ab-
solutely essential to have perfect quality;
especially when the funds available do
not meet the requirements of the more
complicated telephone transmitters. 1t
is one thing to eommunicate with code,
but nevertheless mueh more interesting
to actually talk to a fellow amateur. By
following the instructions in this article,
it is possible to construct a good tele-
phone transmitter of exceptionally. low
cost.

“Loop” Modulation

The principle of the type of modula-
tion used is shown in Fig. 1. This sys-
tem is not particularly adapted to high
powers, but it works quite well for the
low-power transmitters used by the ma-
jority of amateurs. This method is known
among amateurs as “loop” modulation,
and the circuit functions quite effectively
if cavefully adjusted. The amount of
apparatus necessary is so very small that
it may be said to be negligible. In faect,
all that is necessary is the usual code
transmitter and, of course, the micro-
phone;

The operation of a modulator of this
kind is approximately as follows: The
microphone is connected in series with a
coil consisting of a few turns of wire
of about the same diamecter as the in-
ductance of the oscillator itself. The
exact number of turns in the loop de-
pends upon so many factors that a defi-
nite value can not be given. In the os-
cillator shown in the photograph, two
turns were employed and the modulation
obtained was very satisfactory. When
the loop cireuit is coupled closely to the
oscillator, and the microphone is spoken
into, the resistance of the loop eircuit
varies and, consequently, the power it
absorbs from the oscillator circuit also
varies. This results in an output to the

little-kuown

antenna which varies according to the
voice fluctuations. In other words, the
transmitted signal is modulated and one
can communicate by voice to quite dis-
tant points. Care must be taken that
the microphone cireuit does not absorb

g INDICATOR, MICROPHONE
a2 |
r ~AHAL
895 4 .00035MF c1 RFC1 "
-L - l —
T
65" I
.l- :5c_l‘
? FIG.2 o000 QJ%
nov, a.c. — —ﬁ o

Circuit of simple phone transmitter,
including antenna and meodulation cir-
cuit.

too tnuch power; otherwise the micro-
phone may heat and be damaged. This
type of modulation only works well at
low power and its main advantage is low
cost. If one considers the cost of the
usual modulator, which is necessary to
convert the average short-wave oscillator
into a telephone transmitter, the use of
loop modulation has its advantages.

Construction of Transmitters

Of course. the transmitter to be de-
scribed functions very effectively as a
code transmitter. Those contemplating
the construction of code transmitters will

Absor ption-modulation coil wound on a

the terminals connect to the
microphone.

tube;

be interested in a description of this set.
It is especially designed, however, so
that it can be used for telephone trans-
mission. Those desiring a set for tele-
phone transmission will also be interest-
ed in this set because of its extremely
low cost.

www americanradiohistorv com

Inexpensive

- PHONE
TRANSMITTERS

By A. H. HAIDELL

There are many cases where small inexpensive phone
transmitters are useful and desirable.
the accompanying article some
points
phone transmilters.

Myr. Haidell

about the simplest

Although a 50-watt tube is shown in
the photograph, any ordinary tubes can
be used at first. Meters, although con-
venient, are not entirely nccessary for
efficient operation of the set; those shown
in the photograph measure plate current
and filament voltage. When the set is
assembled and adjustments are made,
one can adjust the transmitter with bor
rowed instruments and then remove them
from the circuit if desired. If meters
are used, they should be connected in the
positions shown in Fig. 2.

The transmitting inductance consists
of 22 turns of No., 12 solid copper wire
on a picce of cardboard tubing 2% inches
in diameter. The aerial coil consists of 3
turns, spaced about one inch from the
main oscillating circuit inductance. This
inductance is tapped at every turn; this
is done by scraping the wires at the de-
sired positions and soldering thin pieces
of copper to the_turns of the coil. The
turns are spaced about % inch apart
and the taps are soldered on in two rows,
one above the other; thus giving space

LOOP CIRCUIT ABSORBS MA
POWER FROM OSCILLATOR e
= —-j/
o
T |
MICROPHONE 'I"
FIG.1 |
OSCILLATOR,

How a simple microphone “looy, cir-

cuit” absorbs power from the oscillator

and thus permits the voice to modulate
the outgoing wave.

between the taps for the elips used in
making connections with the eoil,

A special feature of this set is the
microphone loop ecircuit, which slips in-
side the main inductance coil. The con-
struction of the special loop arrangement
is shown in Fig. 3. A special sliding
tube consists of a piece of cardboard tub-
ing, which just slips inside the main tub-
ing supporting the primary and antenna
coils. At one end of this tubing two
turns of No. 20 wire are wound and
cemented in place. The tubing should be
small enough so that, with the wire

{Continued on page 355)
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Short Wave Converters
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Fig. 1 illustrates magnetie coupling of

detector and oscillator. Fig. 2, oscil-

lator pick-up coil linked with a coil in
cathode lead of detector.

HE last few months have wit-

nessed a revival of interest in the

well-known ghort-icave ‘‘conver-

ters”; and several companies have
brought out short-wave receivers incor-
porating this principle. While many
articles have heen published on this sub-
jeet, there still remains much to be writ-
ten. It is the purpose of this article to
go somewhat further into detail regard-
ing theory and practise on this subject,
and to give various practical combina-
tions which have worked out satisfac-
torily.

Essentially. the short-wave converter
consists of an auxiliary oscillator and a
detector; the latter converts the higher
frequencies to some frequency in the
broadcast band, hence the name. All the
newer converters perform this basic func-
tion, the fundamental difference between
different makes lying in the use or omis-
sion of other accessories (such as pre-
selectors, additional stages tuned to the
broadcast frequency, etc.), and also in
certain fundamental circuit differences.

Selecting Best Broadcast Frequenecy

In the design of a short-wave converter
there are several major problems to
solve, in order to get a satisfactory job;
one of these is the selection of the proper
broadcast frequency. The majority of
converters on the market employ a broad-
cast frequency in the range between 550
and 1,000 kilocycles. While, theoretically,
1,500 kilocveles is a preferable frequency,
from the standpoint of “image interfer-
ence”, the majority of commercial sets
are not uniform enough at this end of
the scale. Also, the use of such a high
frequency means that there will be very
strong second and third harmonics of the
broadcast oscillator in the higher ranges
of the converter. These considerations
usually dictate the choice of around 550
kilocycles.

How Shall We Couple Oscillator and

Detector?

Another problem is the method of coup-
ling between the oscillator and the detec-
tor. The most popular is that wherein
the oscillator and detector coils ave mag-
wetically coupled to each other, usually
being wound on the same coil form. This
method has several (istinet advantages.
the principal one heing simplicity; since

By RICHARD T. SHEA

Consulting Engincer

Formerly Chief Engineer, Pilot Radio &
Tube Corp.

This specially written article by

Mr. Shea contains complete data

on a S-IV converter of the neaw

Pilot type, with band switch and

cotl feature. Al condenser, coil

winding and resistor values are
given.

it certainly reduces the number of neces-
sary parts, and, in the case of converters
covering a number of ranges by nieans
of a switeh, the number also of necessary
sections in this switch. Fig. 1 illustrates
this method of coupling.

Another method of coupling the oscil-
lator into the detector circuit is that of
inserting a “pickup coil” in the cathode
lead of the detector. This method re-
quires one more switch section, in an
“All-Wave” job, and also more parts and
space; for these reasons, it has not been
used very extensively. This method is
illustrated in Fig. 2.
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One form of switch desig‘nj having
blade between contacts.

A third method employs screen-grid
coupling, which is similar to cathode
coupling, except that the “pickup” coil
is in the screen-grid lead, as illustrated
in Fig. 3. This has the same disadvan-
tares as the other method.

Still znother method of coupling the
oscillator and detector circuits is by
means of a “bridge cireuit”, as shown
in Fig. 4. While it has the same disad-
vantages as the last two, from the stand-

N

SINGLE

o |_—contacts ;

DOUBLE WIPING
——=— BLADES

SECTOR
[ CONTACT

. BAKELITE
P BLOCK

Another design of switch with double
wiping blades,
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Fig. 3 shows screen-grid circuit coup-

ling of oscillator and detector. Fig. 4

“bridge ecircuit” detector — oscillator
coupling.

point of simplicity, it has additional ad-
vantages that will be enlarged upon later
in this article.

“Image Interference”

One of the most serious problems in
converter design is “image interference”.
This is manifested in two forms: a de-
sired station will come in at two readings
on the dial; and also, frequently, an un-
desired signal will come in on top of a
desired signal. This, of course, is due to
the well-known faet that two different
oscillator frequencies will combine with
the inconiing signal to give the desired
intermediate frequency. Since the two
spots will be separated by just twice the
intermediate frequency. there is a dis-
tinet advantage in using as high an in-
termediate frequency as feasible. How-
ever, unless additional selectivity is em-
ployed, we cannot fully eliminate this
“imapge” effect. The easiest way of ac-
complishing this is the use of a stage of
high-frequency amplification before the
detector. Another way of dealing with
this problem is the use of accepter-re-
jector circuits, such as used in some
broadcast supers. In these circuits, the
undesired frequency (higher by twice the
I. F. than the desired frequency) is al-
ways attenuated; while the desired fre-
quency is tuned in.

Another problem in converter design is
noise ratio; that is, the ratio of “back-
ground noise” to desired signal. This is
quite a serious problem in short-wave
work, because of the additional amplifica-
tion employed. Its solution depends upon
obtaining maximum gain shead of the
oscillator; so that the ratio of signal to
induced (oscillator) voltage will be a
maximum. It must be borne in mind,
however, that there are two oscillators
in a short-wave converter combination;
one in the converter, and one in the regu-
lar broadcast receiver (if a superhetero-
dyne). Consequently there is the choice
of whether to put the additional gain
before the detector in the converter, or
before the detector in the regular set, or
both. This problem will be taken up more
in detail later.

Dead Spots—Their Cause

In converter design one problem which
causes the engineer much grief, is “dead”
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or “weak spofs”. These spots are gener-
ally due to one or more of three causes:
One is the effect of the resonant frequency
of a certain coil on another coil. For
example, it may be found that the high-
wave coils have a resonance falling in
one of the lower ranges, and, at this
point, there will he a weak or even a dead
spot; this depending upon the degree of
coupling between these coils. Another
cause of dead spots is coupling between
detector and oscillator, in some other
manner than the desired one. For ex-
ample, we may be using magnetic coup-
ling hetween these two circuits; yet in
addition to this desired coupling, there
may be voltage induced in the detector
circuit by either capaeity coupling, mag-
netic coupling in the associated wiring,
common coupling in ground leads and in
the condenser frame, shaft, or leads, com-
mon coupling in power supply system, or
similar manners. Obviously, these ex-
traneous couplings may produece induced
voltages, in the detector circuit, which
may be as great or even greater than
the desired voltage, and may he either in
phase or out. Therefore it is possible to
et a great variation in induced voltape
in a single range, such as twenty to forty
meters; and the induced voltage may
even go to zere, where the various in-
duced voltages from difterent sources
buck each other. To eliminate, or mini-
mize, weak spots it is necessary to very
carefully reduce all undesired induced
voltages, and to depend on only a single
means of getting the oscillator voltage
on the detector grid.

In most of the means of coupling the
oscillator to the detector described he-
fore, there is likely to be quite serious
reaction hetween the two circuits. In
other words, when the deteetor cireuit is
tuned to resonance, it causes a change
in the oscillator frequency and, since this
is much sharper than the detector tuning
(because of the selectivity of the hroad-
cast set), it gives the trimmier adjust-
ment a false sharpness; so that, to oh-
tain best adjustment, it may be neces-
sary to tune the two controls reciproc-
ally. This reaction effect is much more
pronounced where there is extraneous
coupling hetween the detector and oscil-
lator eircuits, and also at the higher fre-
quencies; for at the lower frequencies the
intermediate frequency is such a high
percentage of the incoming signal fre-
quency that the two circuits are far from
being in tune, so that they have little
effect on each other.
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All-wave eonverter circuit, for which all data is included. The 3 switches are
ganged and the whole eircuit is similar to that used in the new Pilot converter.

Microphonic Howls
Those who have had experience in the
design of broadcast supers will recall the
difticulties experienced at first from mie-
rophonic howls, due to mechanical vibra-
tion of the variable condenser plates. It

~ N
550 KC. AMPLIFIER

! < osciLLaTory
6.7 CIRCUIT
+56. & T gy

i ———— ;.‘?__t——- -/ﬂ

Suggested experimental circuit for

autodyne oseillator, one tube serving
both as detector and oscillator.

will be interesting to note that this prob-
lem is much more pronounced in short-
wave converter design than in the case of
broadecast sets, since there is much more
amplification following the oscillator in

the former case. Tn one commercial all-
wave joh, where the converter was housed
under the same roof as the broadeast set.
several special precautions were found
necessary to avoid this trouble. The con-
denser was mounted on rubher. as was
the speaker; the oscillator half of the
condenser was douhle spaced; and, lastly,
a shield was placed around the condenser
to enclose it apainst air vibration. Al
these precautions serve to illustrate the
seriousness of this problem, Even where
the converter is in a separate cabinet, it
can produce a howl if placed on top of
the receiver cabinet, or even on the same
table, To overcome this, it may be de-
sirable to “rubber mount” either the con-
denser, or even the whole converter,

The foregoing has been almost entirely
devoted to a discussion of the problems
arising in the design of short-wave con-
verters. T will now go into more detailed
description of constructional features and
circuit data.

Coil Switches to Replace Plug-In Coils

The very bhasis of satisfaction in anv
attempt to cover a number of ranges in

(Continned on page 352)
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Fig. 9—Special short wave converter, having two stages of T.R.F. The individual stages are mounted in separate shield
compartments with the condensers ganged together, giving 1-dial tuning. Fig. 10—Novel converter tried successfully
by the author on 3,500 ke. amateur phone reception; it employs regeneration in an unusual manner.

wWwWWwW. americanradiohistorv.com


www.americanradiohistory.com

328

SHORT WAVE CRAFT

Feb.-Mar., 1932

A Signal Frequency Amplifier for S. W.

Converters

Y ROM the above somewhat abhrev-
fated title it may be eonstrued that
P what is about to be described is for
use only with short-wave super-
heterodyne converters. This is not so;
as it will give every satisfaction when
used with the authoi's combination long-
und ghort-wave veeeicer (deseribed in the
Feb.-March issue of SHORT WAVE CRAFT)
or his ‘‘one-coil superhet converter”
(same issue), as well as with any short-
wave super or any short-wave regenera-
tive receiver, as used by so many ama-
teurs the world over,

As its name implies, this picce of ap-
paratus is for amplifying a short-wave
signal at signal freguency and passing it
on to the first detector of a converter; to
obtain the biggest possible amplification,
we use a screen-grid tube and tune its
grid cireuit.  Another important part
this amplifier plays, is to act as a block-
ing stage and thus prevent the ether be-
ing rent with howls when someone
bloops. Yet another important aspect
(and this is really the piéce de resistance
of the amplifier) is the fact that it etfect-
ually increases selcetivity; since the first
deteetor all by itself is a mighty small
butfer against the whole world.

Asx many of my readers ave, doubtless,
getting wonderful reception by means of
their built-up or purchased converters in
conjunction with their B.C. receivers,
they may, quite naturally, ask what is
the use of still more amplification and an
added tuning control? The answer is
that, when conditions are not all that
they might be or when the noise-to-signal
ratio is high, this amplificr will impress
a stronger signal on the grid of the first
detector; with the consequence that the
intermediate  frequeney amplifier (by
which I here mean the T.R.F. stages of
the broadcast receiver) need not be made
to amplify so much. This in turn means
reduction of the noise level, a decided
advantage at times.

A New

ROBABLY the most desired posses-
Psion of every transmitting amateur

is a “Bug” or Vibvoplex key. To
those not initiated into the mysteries
of this bit of equipment, it might be
explained that a “bug” makes its own
“dots,” but leaves the formation of the
“dashes™ and *“spaces” to the operator.
The key operates with a lateral motion—
moving it to the left makes positive con-
tact for the transmission of a dash and
moving it te the right sets in mwotion
a small pendulum which makes a rapid
series of dots—the number depending
upon the length of time that the knob is
held to the left. The rapidity with which
the dots are made depends upon the posi-
tion of the weight on the pendulum and

By E. T. SOMERSET,

Associate 1. R. E..
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Hook-up of signal frequency amplifier for use in boosting signal before it is
fed into detector of a converter or receiving set.

Before going on to its constructional
details, 1 would just like to draw atten-
tion to a mistake appearing on page 353
of StorT WaAVE CRAFT for Feb,-March.
It is just possible that some readers may
have had trouble with the converter de-
seribed therein, because condenser €1 in
the theoretical diagram is shown as a
fixed condenser; this should, of course,
be wariaeble as illustrated in the pian
view,

Turning now to the diagram of the
signal-frequency amplifier, it will be seen
that it is extremely simple; the coils
may be wound on either tube bases or
“Pilot” shoirt-wave coil forms. It is built
into a standard aluminum shield can
and all components, except the coils, are
mounted inside the can. If tube-base
coils are used, a “Pilot” UX socket is
used as coil holder and a round hole of
correct size is cut into one side of the
can. This permits the socket to be
mounted inside, so that its round portion
protrudes through the opening; with the
vesult that the lid of the can be left
permanently in position need not be dis-

the tension of the operating spring. As
will be readily understood from even
this brief explanation, the “Bug” is me-

L ]

turbed when it is desired to change coils,
for these will now be outside the can.

It is recommended that a midget con-
denser be used for Cl1 and that a cover
be used for both the screen-grid tube and
the standard short-wave R.F. choke. If
these precautions are taken, as well as
the use of the voltage-dropping resistors
R1-R3, (which also act very effectively
as de-couplers) no trouble whatsoever
from instability should be experienced. A
National type “B” vernier dial will serve
admirably and tuning will not be found
to be at all sharp.

The output of the amplifier passes
through the plate blocking condenser C3
(which must be a good one) and can
conveniently be taken out of the can on
the opposite side from the coil socket.
This goes to the *Ant.” binding post on
the converter or regenerative set; and
the “A—"" goes to the “Gnd"” (or conimon
negative) of the converter. Tune the
eonverter as usual, and then tune to
resonance with this amplifier—all ex-
tremely simple,

“Bug” Key for the Amateur

chanically operated — and, although
sturdy and steadfast in the performance
(Continaed on puge 361)
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The ALL-WAVE

AXNY radio set owners have ex-
pressed the desire for an easily-
built aeccessory which will in-

crease  selectivity and at the
same time improve reception. While the
correctly designed wavetrap aids materi-
ally in separating stations, its use gener-
ally results in a decrease in volume.
The All-Wave Super-Booster not only
improves selectivity, but it increases vol-
ume as well and gives greatly improved
reception. It can be used with any stan-
dard A.C, broadcast receiver. Further-
more, it increases sensitivity and dis-
tance-getting ability.

Converts Any Broadcast Receiver for
Short Waves

An additional feature of the Super-
Booster is the fact that it can be used
to convert any broadcast receiver into a
short-wave set, by wmerely substituting
the desired plug-in short-wave coil for
the three-circuit tuner used to cover the
hroadcast band.

The All-Wave Super-Booster utilizes
two "27-type tubes, one as a detector and
the other as an oscillator. A regenera-
tive detector is used with a fixed tickler.
The use of regeneration materially in-
creases the sensitivity of the first tube,
sharpens the selectivity and on  short
waves, permits the reception of C.W.
signals. The ineoming signal is rectified
by the first tube, and the audio-frequency
output of this tube modulates the oscil-
lator, which is adjusted to the desired
frequency of the receiver, A plug-in
type three-circuit tuner is used at (3).
The secondary of this coil is tuned by
one of the new compact light-weight
Cardwell “Midway’ condensers. Regen-
eration is controlled by means of ,a 35-
mmf. Cardwell “Balancet” condenser
(8). A fixed impedance coil is used at
(18), tuned by a second “Midway” con-
denser.

The grid leak is a 2-meg. (or larger)
Durham metallized resistor, and the grid
condenser is a .0002 mf., Acrovox con-
denser.  Midget condensers are also
used at (14) and (22). The R.F. chokes
emuployed at (9) and (21) should reson-
ate at about 600 meters. The condenser
(20) used to by-pass the R.IF, choke (21)
is a 0.5-mf. fixed condenser. A similar
by-pass condenser is also usxed at (11).
It will be noted that the audio trans-
former (10) is conneeted with its pri-
mary and secondary windings in series,
aiding each other. The purpose of this
is to offer as large an inductance as
possible to the audio-frequency output
of the detector. The metallized resistor
at (13) serves to reduce the voltage on
the plate of the tube (7) from 90 volts
to 40 volts. The Electrad “Truvelt” re-
sistor at (17) provides an adjustment
for regulating the signal response. Am-
perites are provided in the filament cir-
cuit of each '27 tube to give the booster
more stable operation and to increase

SHORT

WAVE

By H. G. CISIN, M.E.

This device will (ncrease selec-
tivity and improve performance
of the radio receiver and also
adapts any broadcast receiver 1o
“short wave” reception.

the life-span of the tubes. A 2Vi-volt
filament supply ix needed for the tuhes
and a plate supply of from 45 to 90
volts.

Putting Super-Bosster Into Operation

After the Super-Booster is conneeted
up, it may be put into operation as fol-
lows: the receiver is first adjusted to
that position of the tuning scale where
maximum sensitivity and selectivity are

CRAFT

SUPER-
BOOSTER

The fixed condensers are nrounted,
then the two R.F. chokes, next the am-
perite mountings and finally the binding
posts. Fahnestock eclips may be used
instead of binding posts, since they cost
lexs and are equally efficient. The Dur-
ham metallized resistors are solldered in
place during the process of wiring,

The panel is prepared next. Mounting
holes are drilled for the wmidget con-
denser (8) and the Electrad Truvolt
resistor (17)—also three mounting holes
and a shaft hole for the Cardwel] “Mid-
way' condenser (4). Three holes are
drilled at this time to fasten the panel
to the baseboard. Parts (4), (8), and
(17} are mounted and the panel is fast-
ened to the baseboard by three wood
The Booster is now ready for

SCreWs,
wiring.

[T G L DL

N

PARTS LavOoutr of
ALL-WAVE  SUR{R - BOOSTER

P

Hook-up and placement of parts in Mr. Cisin’s all-wave super-booster, Can be
used to adapt any broadeast receiver to pick up short waves,

Thix is generally avound the
lower broadeast wavelengths, The cir-
cuit consisting of condenser (19) and
coil (18) should then be tuned to about
the same wavelength as the receiver, by
observing the position of the condenser
rotor plates, The signal is next tuned
in, with the main tuning condenser (4),
from a strong local station. Condenser
(19) should then be readjusted for maxi-
mum signal strength and locked with
the Cardwell loeking device. The Elee-
trad resistor (17) is next adjusted for

obtained.

maximum response,  For distanee re-
ception, condenser (8) is used in the
conventional manner to control regen-

eration. Volume is regulated by means
of the volume control on the veceiver.
The assenibling and wiring of the booster
will now be explained.

Assembling the All-Wave Super-Booster

The pozition of the Cardwell “Mid-
way” condenser (4) is at the front cen-
ter of the basehoard. The three sockets
are mounted as indicated. Then the
audio transformer (10), is fastened in
place, directly behind the position of
the variable condenser. The “Midway"
condenser (19) is mounted on its end;
using brackets, so that it can he regu-
lated by a knob from above, as shown.

wWWW. americanradiohistorv.com

The filament wiring is put in first,
from posts (26) and (27) through the
respective Amperites to the heater socket
terminals,  Filament wiring should be
twisted., The usual procedure is then
followed, wiring in the grid cireuits first,
then the plate cireuits, next the cathodes,
then the by-pass condensers anil finally
completing the wiring from socket (1]
to antenna post (1). Corwico solid cove
Braidite is used for all wiring.

It will he noted that a S-prong socket
is usced at (3) for the antenna coupler.
Two of the terminals provide for the
tickler coil; one for one end of the pri-
mary; one terminal for one end of the
secondary and one for the common con-
nection between primary and secondary,
leading to the ground. The antenna
coupler is a standard three-circuit tuner
with fixed tickler, but provided with a
plug-in base. This is used so that the
Super-Booster may be utilized as a short-
wave adapter, by substituting varjous
short-wave coils in the place of coil (3}).

In some cases, it may be found desir-
able to shunt the Electrad resistor (17)
with a 0.1-mf, by-pass condenser, as in-
dicated by the dotted lines at “X”, in
order to clarify the signals.

(Continued on page 364)
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CCORDING to this assumption, there

hangs over the earth on the day side,
a multiple “umbrella,” which contains
besides the lines shown, all the intermed-
jate stages. At the same time there is a
possibility of communication between any
two places on the surface of the earth,
which are touched by the same line of
conductivity. The lines themselves are
given continuous excitation from solar
¢lectrons,

In the course of a day, in view of the
yotation of the earth, each point on the
surface of the earth deseribes a fixed
path in an umbrella-like conductive struc-
ture, and finds operating conditions peri-
odically changing. Besides the daily rev-
olution, the earth annually completes a
circuit about the sun; whereby there is
caused a constantly changing angular in-
clination of the earth’s axis to the sun.
This second motion of the earth in the
cosmically-located network of conductive
lines (which are therefore fixed in space)
is the cause of the changes in range
which occur during annual periods.

The previous considerations dealt with
the common features of the propagation
of all short-wave frequencies; and it now
remains for us to consider the principles
governing the reception of the individual
frequencies. From the collation of num-
erous observations, we find that the re-
flection curves are the same for condue-

SHORT WAVE

By ROBERT MEYER,

of Hamburg, Germany
(Conclusion)

40

AG. 4

235

°

Diagrams (Figs. 4 and 5) used by
author to explain action in short wave
propagation.

tive lines of all frequencies; but that they
are differently oriented in each case. If
known ranges of ditferent frequencies,
from the same point on the surface of
the earth, are collected in a diagram,
there results a separation of the fre-
quency lines accovding to a uniform prin-
ciple, as shown in Fig. 4. The higher the
frequency, the longer the reflection path,

CRAFT
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SHORT
WAVES

but the curve itself always remains the
same. The only difference is the angular
position of the path; so that a “spectral”
dispersion of the solar electrons must be
presupposed, analogous to the dispersion
of light in a prism. The process main-
tained in Fig. 4, is shown again in Fig. 5;
but in such a way that the curves are
covered and the hitherto coinciding facts
of (eompass) direction are different in
the angular position. Now a measure-
ment can he undertaken on this grgph
and it appears that, for 15 degrees dif-
ference in direction, there is a wave-
length difterence of 10 meters. The pre-
vious diagrams, which were for the 20-
meter wave, can now be filled out on the
basis of curves in Figs. 4 and 5 for all
frequencies.

The writer's theory therefore involves
the assumption that there is, for every
short-wave frequency, a network of con-
ductive lines, fixed in space. I imagine
these networks as being formed of spec-
trally dispersed solar electrons, serving
as a non-resistant conductor (i.e., one
with no loss) for the corresponding trans-
mitting frequencies. Then the night side
of the earth gives a path for a signal
only if it is touched by a conductive line
formed on the day side of the earth. If
there is no conductive line, there is no
possibility of communication .—~ Wissen
und Fortschritt,

20-Meter Reception In Europe

ROM various sources, it has been

often pointed out that (contrary to

theory) 40-meter reception is pos-
sible, even at night, down to distances as
short as 90 miles and even shorter. We
also have similar deviations in the recep-
tion of PA, on (QRB 230 to 240 miles)
until over an hour after sunset. Like-
wise the G’s (QRB 360 to 600 miles),
which, however, could also frequently he

heard until midnight and even later as,

strongly as R4 (scale of 10) on detector
and one audio stage. By a series of ex-
periments at the end of July, I endeav-
ored to learn whether regularities in the
case of 20-meter reception could be de-
termined within the limits of Europe
and, if so, what? (QRA near Erfurt,
Schnell eircuit with one A.F.)
Observations were made especially be-
tween July 20 and July 30, when banks
of warm and cold air and regions of in-
terference were moving rather fast over
northern and central Europe. The re-
ception of the European transmitters was
therefore very unequal, Unfortunately,
only the weather maps could be used for
evaluating my observations; yet T believe
that I have found some rules, which I
should like to offer for criticism; in order,
perhaps, to secure an exchange of experi-

By HANS L.UCAS, DE798

ence, since this question can be clarified
only by many observations.

Here are the results:

(1) If the receiver was in a sector of
warm air, then before sunset adjacent
regions, within 210 to 600 miles, could be
heard well (R4, R6 to 5). With the
sunset, fairly strong QSB set in (e.q.
the G’s dropped from R6 to 1). An hour
later, nothing more was to be heard.

(2) In an extended area of low pres-
sure (including both transmitter and re-
ceiver), during twilight the stations out-
side the center (QRB 360 to 600 miles)
had excellent sound strength up to R7!),
with some fading, to be sure. On the
other hand, stations inside the central
area were softer and had strong QSB.
How conditions were during the night in
this state of the weather, cannot as yet
he said.

(3) Reception was good when a north-
and-south bank of cold air was near the
receiver. While, under the weather sit-
uations just mentioned. only stations to
600 miles could be heard, the low-pres-
sure zone was now enlarged; so that even
the further stations could be heard. And
indeed those countries showed the best
QRK's. which were on the same side of
the bank of cold air as the receiver.

www americanradiohistorv com

If the receiver was actually in the re-
wion of the hody of cold air moving west-
to-east, then Gs, Fs, CTs, were to be
heard, and especially numerous in the
twilight. If the receiver was still in
front of the bank of cold air, then it was
OH, EU. The shortest distance during
twilight was 360 miles. The stations up
to 1,200 miles increased in volume with
distance. QSB of long period. (During
this state of the weather, was the only
time during the experimental series that.
I had overseas reception. SU, FJM, W 1
2 3 VQ Uganda, 10.10 P.M. Central Euro-
pean time.)

(4) Finally, I should like to mention
one more condition of the weather: high
pressure over Spain, low pressure over
the Baltic Sea, the receiving station ly-
ing between the two. After sunset only
the stations around the rim were audible:
CT. EU, OH with QSB R5 to 2, while the
volumes gradually decreased with the be-
ginning of darkness.

These are not, of course, final results.
We must investigate whether these ob-
servations are sound, and similar results
have also heen made elsewhere. Like-
wise, whether and how much the season
and the activity of the sun have an influ-
ence.—Funl; Bustler.
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“KEYING” With NEW

NY telegraph key, whether it be
Athe usual telegraph key with small

contacts or the heavy-duty radio

type with worn-out contacts, can
be converted into a flame-proof, easy
running power key by the average
handyman. The conversion is made pos-
sible by a new and ingenious form of
contact known as the Burgess vacuum
contact, which handles a maximum of
current with a minimum of actuating
energy.

Above: Small metal link added
to old key for actuating new
vacuum contact. “Below and
right—two views of key frame.

Briefly, the Burgess vacuum contact is
a German development now available in

this eountry. It comprises an evacuated
glass tube containing a pair of copper
contact members whiech are actuated by
a slight pressure on an external glass
rod. The device is based on the elas-
ticity of a special glass bellows, provid-
ing the necessary flexing action for the
separation of the contact niembers.
While the contact members are nor-
mally in contact, due to the pressure of a
spring, the device may be so mounted
that constant external pressure is ap-
plied on the glass rod, causing the con-
tacts to be normally separated; while
the releasing of that pressure or the
application of a counter pressure auses

SHORT WAVE

By HERMAN KOTT

Engineering Dept., Burgess Battery Co.

Add contaci to
vour old key and handle
“power” without sparking!

new vacuuin

the contacts to close, The mounting and

the application of external pressure de-
termine whether
are normally closed or
given type of work.
There are various ways in which the

members
the

the contact
open, for

vacuum contact may he applied to the
usual telegraph key. In fact, there is
considerable latitude here for the dis-
play of ingenuity. The accompanying
photographs indicate one method. It
will be noted that the vaeuum contact
fits in a pair of eartridge fuse clips
mounted on a brass strip beneath the
frame of the key. The extension rod
of the vacuum contact encages with a
lever that connects with the adjustment
screw at the rear end of the key lever;
so that downward pressure on the ex-
tension rod results in the vacuum con-
tact being normally open. As the key
is depressed, the pressure is released on
the glass extension rod, permitting the
vacuum contact to close. Because the
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Vacuum
Contact

connecting link is provided with a slot
(rather than a round hole tightly fit-
ting about the glass rod), there is suf-
ficient play so that the key may be set
for any desired swing. Some operators
may like very little swing, while others
may like considerable swing; but, in
either event, the vacuum contact oper-
ates when the key is slightly depressed,
since it is the releasing of pressure,
rather than any poesitive pressure, that
closes the circuit.

Above: Side view of “revamped”

key with Burgess vacuum con-

tact in elips. Below: Under-side
of key with vacuum contact,

The Burgess vacuum contact will
handle up to 6 amperes continuously or
8 amperes intermittently, at 220 volts.
It will operate up to a speed of 40 makes
and breaks per second, if desired. So
delicately balanced is this device that it
requires only 6 ounces on the glass stem
to operate the contact, or, in terms of
motion, only .02-inch, Because the con-
tact members are in vacuum, there is
practically no sparking or arcing, and
positively no eorrosion in the absence of
air. On heavy loads the contact may be
shunted by a small mica condenser of
very low capacity. The device makes
and breaks any circuit positively and
cleanly, without the chattering or hang-

(Continued on puge 356)
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More About Mr. Doerle’s 12,500 Mile Set

N the last issue, Mr. Doerle described

at length his interesting short wave

receiver, which is capable of picking
up signals from almost anywhere, de-
pending on the parts used. It goes with-
out saying that if cheap parts and an
insensitive pair of phones are used, that
one cannot hope to hear far-distant sig-
nals. Let's go on with Mr. Doerle’s tale:

Let it be understood here that all tube-
base coils are not going to act alike in
the detector stage. Some bases are made
of genuine bakelite, while others are
made of an extra hard “tar” or “com-
position”. You will probably appreciate
the fact better if vou get some experi-
ence in drilling small holes in these bases
with the use of a power-driven dvill
press. In some instances, the drill must
be forced for cutting action; while in
others, the drill eats in as though it
were going through cardboard.

“What” Tube Base Is Important

But you will probably say—*“What dif-
{ference do tube bases make?” Here is
the explanation. Since we want a maxi-
mum signal voltage existing between the
grid and filament of the detector tube,
that means the oscillating circuit should
have a maximuin impedance (for it is a
tuned circuit) ; and, if a high resistance
is in parallel with the oscillating circuit
(the losses constituting part of this re-
sistance, because the condenser tuning
across the coil also has losses), this re-
sistance determines the voltage drop
from grid to filament. Not only for this
reason do we want “low losses” in the
oscillating circuit, but for another which
regards the amount of feed-back energy
from the plate circuit, via the tickler coil
and the throttle control condenser, The
lower these losses, the smaller can be
the tickler coil and feed-back condenser
capacity. To hold the wire in place on
the coil forms use a few drops of shellac
or rubber cement.

Now that the oscillating circuit has
withstood the fire, and emphasis has been
laid on the importance of cutting down
its losses to a low value, shall we now
throw away our labor and have a poor,
insensitive receiver, by taking no pre-
cautions in the selection of other parts?
By no means, and we intend to fight un-
til the globe is encircled and we can
hear the “peens” from a “5-watter” at

the 12,500-mile meridan. We started
out after signals, records, "logs”, and
the whole field of short waves to show
the “rich” man that a “super” midget
radio still exists in poor Lazarus’ field.

That R.F. Choke—Its Pedigree!

Now, in our discussion we are near the
audio-frequency transformer and our
eyes immediately behold an R.F. choke.
Gee, what a mean thing for the temper;
but, at any rate. 300 turns of No. 36
D.S.C.. magnet wire. close-wound on a
12" wooden dowel, will ehoke the R.F.
current out of the transformer primary,
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Circuit used by Mr, Doerle for the 2-
tube “globe circler”.

even at 20 meters. This can be verified
by pressing the phone cord in the hand
while the set is operating. If no change
occurs in the received audio notes, the
choke is performing its duty.

Try Different Grid Leaks and
Condensers!

Try different leak-condenser values; by
the time you have done this and have
soldered some of these grid-condensers in
place and used leaks thereon, yvou will
probably give up in disgust and say,
*“*Aw shoot! Let’s take the other fellow’s
values to save time and trouble”. After
going through part of such an experi-
ment, even to getting knuckle burns from
the hot iron, take a tip and use the values
given herein—>5 megohm leak and .0001-
mf. grid-condenser., These values will
make the receiver very sensitive and, if
vou listen in the phones, to notice how

the background-noise level comes into
prominence, when using the throttle con-
denser on increasing jts capacity for
feedback, you will greatly commend the
recciver for its sensitivity. Also notice the
“softness” of feedback (ne spilling over)
with “power plus” and “free wheeling”,
Aren't you getting anxious to “work” one
of these receivers?

As to the audio transformer, we can’t
boast for any type; but a good 5 to 1
ratio and a hefty type, will certainly
make the signals more prominent in the
phones. Oh! that the day would come
when radio parts would be sold by weight,
and prices could be vetoed! Phones!
phones! and we must have a pair, but
let’s not be guilty of innocent blood. Just
buy a pair large enough to cover nearly
the whole ear and, together with that,
with enough weight. The “skinny make”
of phones always give the signals a
mouse-squeak hackground, at least that’s
heen my experience.

Efficiency of New Battery Tubes

Didn’t we say in the beginning that
power should not be wasted? Well, let's
back up our words with action and use
the '30 (2-volt filament) type of tubes-
the tubes with the "99 economy, but '01A
amplification and output. Can vou
imagine this economy—two dry cells and
90 volts of “B” bhattery for at least six
months of pleasure at a cost of $2.50—
only about $0.50 a month!

Winter is coming; short-wave stations
are growing more numerous; and the
time to build this “super midget” and
get a long “log” of stations is now.

Suggestions and DParts

The simplicity of the hook-up and
phote has warranted us not to give a
mass of details for constructing this re-
ceiver; for we believe that by so doing,
the ingenuity of the builder has free
course with the parts he may have avail-
able, The tubes burn at a dull red color
when two volts are impressed on the fila-
ments.

Before proceeding further, the circuit
is checked against the wiring diagram,
preferably with a continuity meter (volt-
meter with series battery or ohmmeter).

A 17 to 300 Meter Short Ware Re-
ceiver, by Dale Tisdule.

Building an S-W Super-Het, by A

Poltheim.

The Superregenode with the New “6
Volt” Tubes, by Clifford E. Denton.

A Novel Filter for Short Wave Re-
ceivers, by Henri F. Dalpayrat.

: IN OUR NEXT ISSUE:

A New Transmitter Hook-up for Cltra
Short Waves.

The Blanchard Short-Wave Converter
—How to Build It,

Short Wave Equipment for the Service-
man. by Clyde A. Randon.

Simple Transmitting and Receiving
Sets for Ultra-Short Waves, by Dr.
Kurt Nentwig, Berlin.

Experiments With Ultra-Short Waves,
by Robert Kratzenstein, prominent
European expert.

Stabilizing Frequeney Without Crys-
tals, by C. H. W. Nason,

A Tuned R. F. S-W Receiver, Using
the New '39 R. F. Pentodes, by
Clifford E. Denton.
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Many readers have re-
quested data on building an
o »”
amateur band” short wave |
receiver and we are pleased
fo present this article by
My, Nelsan.,

HIS two tube receiver is designed

to receive amateur stations on the

1750- and 3500-kilocyele  bands.

These stations broadeast
phone and C.W.

Amateur radio is primarily a “hebby”
and as such is extrenely interesting, en-
tertaining and instruective. In order to
enjoy amateur radio to the utmost, the
code should he mastered; this can be
done by practicing on a huzzer set with
another person until it is understood
thoroughly. “Volunteer stations” can be
picked up with this amateur band re-
ceiver. These stations send code lessons
at frequent intervals, and they operate
in the 1750-kilocyele band.

both

ANY GN S0 oG 5
il A= "B+45v Br'oov|
T R b =0 o

¥ o

> ngg . I f

r D17 »Te } A

i e T ||
{ t b |

R
T; | |; RN | 2 A
4 — > — J
(] (GEa e
> I ( |
[ |
R . 4 un
D \* "21, l
| 4.5TATOR
=" = < | ,
| -_— * RrOTOR L N o |
L PHONES |
FiG 1
» .

The details of the tapped inductance
used in Mr. Nelson’s “amateur band”
receiver.

The beginner is always hampered by
complications and expense when he at-
tempts to construct a suitahle receiver.
The receiver described here, however, is
easily construeted by anyone with the

SHORT WAVE CRAFT

A SIMPLE

Above: Rear view of

‘‘amateur hand”

short wave receiver,

here described by,
Mr, Nelson.

Right: Front view of
Mr. Nelson's short
wave reeeiver, par-
ticularly suited to
reception on the
“amateur band”,
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One of the brass supports used for
mounting variable condensers and re-
sistors.

least knowledge of radio. Even when
using first-quality parts, the cost of the
receiver is low,
The following is the list of parts re-
quired:
1—Wooden baseboard 9" x 14" x %",
3—1I. shaped mountings (see Fig. 2);
1—Cardboard tube (for winding of coil
see Fig. 3):
8—TFahnestoek clips;
1—23-plate midget condenser, ,0001-mf.,
with knob;
1—small capacity acrial condenzer (Pilot
J-5 is satizfactory);
1—(larostat high-resistance,
tion control;
1—1-mf., fixed condenser;
1—.002-mf., grid condenser;
1—2-megohm grid leak;

regencra-

wWwWWwW. americanradiohistorv.com

and

Inexpensive
“AMATEUR BAND"
RECEIVER

By O. G. NELSON

1—A.F.
tant) ;

2—1-ampere filament ballasts (for 201-A
tubes) ;

2—tube sockets, UX type;

60 ft. D.C.C., No. 22 wire for coil;

10 ft. of hook-up wire;

transformer (ratio unimpor-

2 dozen round head wood-screws (for

holding parts to baseboard).

The first thing to do is to obtain a
suitable baseboard. Then the L-shaped
mountings are fastened in place. These
mountings are made of brass (see Fig.
2). A mounting is usually furnished
with the Clarostat; but two additional
mountings for the variable condensers
C-1 and C-2 will have to be made. Ar-
range and fasten down all parts as
shown in the diagram, leaving the coil
until the last.

The small-capacity aerial condenser
need not bhe purchased by anyone who
has the slightest mechanical ability. One
can use a pair of 2” x 12" brass angles,
separated about 14: inch; the thickness
of the brass should not exceed 14, inch.
For those who wish to purchase the
aerial series condenser, the Pilat J-3 is
recommended.

The eoil is wound on a cardboard tube,
(See Fig,
3. The coil can be fastened to the
baseboard by fitting a piece of wood
snugly on the inside of it, and then screw-
ing the piece of wood to the board.
Connect all wires as shown in the dia-
gram, making all conneetions as short
as poassible,
(Continved on page 364)

e

3”7 in diameter by 3%” high.
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How ARE Short Waves Propagated?

(Conclusion of F. Bidigheimer’s article in lust issue)

NIFORMLY dry air over transmit-

ter and receiver seems to be the best

condition for good “DX” (distance)
radiation (by day there is strong inter-
ference by increased absorption). Condi-
tions change with the increase in mois-
ture in high strata above the transmitter
or receiver (formation of c¢irrus clouds).
The “DX"” possibilities are then strongly
limited; but close communication (say,
over distances found in Europe) is still
possible ut times. A high degrec of mois-
ture near the ground has apparently
little influence, if the air above is dry
and uniform.

It is a matter as vet undecided, whether
the relative moisture of the air or the
presence of a smooth surface (lack of
uniformity) plays the decisive part.
There is much to be said for the latter
assumption.

Appearances are such as to justify a
hypothetical explanation as in Fig. 5.
One might assume that in the passage
through unlike strata, a diffusion of the
radiation occurs. The sharp angle of the
maximum radiation is broadened, the en-
ergy accordingly diffused. One hears
signals more weakly, but possibly in a
much wider zone. For “DX” distances
the energy is weakened too much, if the
diffusion oceurs directly over the trans-
mitter, but for slight distances (Europe)
it is still sufficient. One hears from
Furopean distances more weakly than at
the most favorable times; but one hears
at a time when one normally can neo
longer expect close reception, hecause of
the movement of the zone of audibility,
which has already occurred.

It is another matter when the diffusion
occurs only over the receiver, while the
radiation is not limited over the truns-

| 4 ‘
( HEAVISIDE LAYER

7N TN

HIGH RELATIVE MOISTURE
N

A

TRANSMITTER SURFACE OF THE EARTH
(2) DIFFUSION OVER THE TRANSMITYER

L. — =

FROM
TRANSMITTER

ZONE OF AUDIBILITY
(D) DIEFUSION OVER THE RECEIVER

(€) DIFFUSION ON BOTH SIDES

(- = -

Assumed diffusion of energy by strata
of high relative moisture; normal
course of radiation in dotted lines. For
the sake of simplicity, a straight course
of radiation and reflection was drawn,
instead of indieating refraction,
mitter. Then one can hear “DX” sta-
tions, though to be sure not so well as
at the most favorable times; but he ean
determine that he hears at the same
time from more countries. from far wider
regions, than in the case of “good DX
weather”. To be sure, there is then little
prospect of successful activity on the

part of one’s own transmitter. Naturally
the conditions are worst when diffusion
occurs over hoth transmiitter and receiver.
The weather conditions mentioned there-
fore bring a widening of the zone and a
reduction of receiving intensity. The
frequently-mentioned “air pressure” is of
significance only so far as it plays a
part in the movement of air and, thereby,
in the moisture conditions in higher
strata. The sume statement holds for
the temperature. DMeteorological condi-
tions in the intermediate stretches are
entirely of no moment. The radiation
runs along in strata of the atmosphere,
which are far higher than these in which
meteorological processes occur (30 to 60
miles, compared with at most six miles,
below the sfratospliere, in which condi-
tions are constant).

The energy diffusion by strata of high
relative moisture at a rather great height
is, we must again insist, a theory, which
is justified on the basis of the phenomena
observed. An explanation of how the
energy diffusion occurs cannot yet be
given. Therefore I can as yet merely
say: “Itis as though . . .”

Therefore the broadcaster strives in
vain, if he tries to improve the reception
of the ground wave, in this or a some-
what greater radius, as against the re-
ception of the space radiation of strong
distant stations, by competition in the
output of energy. The improvement also
strengthens the distant stations, and the
zone of “space radiation” is widened.
Since the space radiation alone is in
question in distant reception, even on
long waves, the formation of zones and
their shifting, together with the atmo-
spheric conditions, can be perfectly ob-
served in the casc of long waves.

All-Electric, Single Dial Tuning S-W Super-Het.

(Further @jormation on K. Kiniy’s set described in last issue)

O avoid mistakes, the terminal C for

the negative direet current is marked
by a smooth lug, and P for the positive
heater current by a wavy lug. The recti-
fier system is provided with external
leads. One of the transformer terminals
(8 V) we connect directly to terminal A
of the rectifier system; the other via re-
sistor R17 with B, in order to avoid
overloading the first electrolytic con-
denser C23.

Regarding the block condensers, there
is a little to add to that already men-
tioned in the first part of the uarticle.
r'he capacity of C19 is not 10 but 8 mf.;
and C20 is 12 mf. for C19, because of
the limited space, three high-voltage
blocks were used; one of 4 mf. and two
of 2 mf. each. C17, C18, C20, C21, and
C22 are contained in the condenser
block. For C20, capacities of 6, 4, and
2 mf. were connected in parallel, Under

(Concluded)

the tube socket of rectifier tube Gl, an
insulating plate was placed and at the
same time fastened by the screws of the
socket; to prevent a chance contact of
the prongs of the rectifier tubes with
the metal coating of the plywood plate.

After the mounting of the parts on
the baseboard, all the parts were wired
so far as possible before putting on the
side walls. The side wall and back wall
of the power section are made of a single
piece of sheet aluminum 0.12-inch thick,
which is serewed to the front plate by
a bent flange (Fig. 2). On the left side
wall are the six terminal serews already
mentioned, for the voltage taps provided
hy the transformer. Since they lie fairly
close to the baseboard, a strip of in-
sulating material was laid along the left
hand edge of the latter. over the copper
foil; so that no contact of the terminal
with the copper is possible. The heater

www americanradiohistorv. com

resistors—R6 on the left side wall and
R7 on the front panel—are to be insulat-
ed carefully. For the purpose there was
put on the inner side an insulating plate,
whose hole is equal to the diameter of
the shaft to pass through. The hole in
the metal wall is on the other hand kept
about 1/10 inch larger. On the outer
side, below the nut which serves for fast-
ening the resistor, is a smaller insulating
plate, whose hole corresponds to the di-
ameter of the shaft of the resistance.
On the right side wall a lug L, put
under one of the fastening screws of the
condenser C16, serves for grounding the
latter. The cases of the condensers are
grounded by their mounting on the metal
wall. The radio-frequency chokes HF4
and HF5. mounted on a common, round
hard-wood form, are fastened to the side
wall by two screws. Also we find here a

(Continved on page 356)
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CIRCUIT of New PILOT

HERE is no comparison between
this set and the tuned-radio-fre-

335

ALL WAVE
RECEIVER

broadeasting on that frequency, the

Further details and discussion { .
broadcast section tuning control can be

quency receivers heretofore employed for
short-wave reception. American broad-
casting stations on the 49-meter band are
heard with the same fineness of tone and
clarity of reception that characterizes the
regular Pilot-midget on the 200-550 meter
range, Chelmsford, Paris, Rome, Syd-
ney, and other foreign stations have been

of the merits of this popular
short and long acave receiver.

tion is turned on, the tuning control on
the broadcast section set to approximately
550 ke., the wavelength indicator set to
the desired range and the tuning knob

set either slightly above or slightly below
550 without impairing the sensitivity of
the set. This should be dene because the
broadcast section is so sensitive that
there may be some direct pick-up that
will cause interference with short wave
reception.

The second intermediate frequency is

and are being received in New York with

operated as usual. The small knob at the that of the standard broadcast section.

power and clarity that 2 year ago we Jeft marked “Antenna Tuner” acts as a 175 ke. This means that the osecillator in
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would have deemed impossible. The only
limit to the set’s sensitivity below 200
meters is the noisc level in the vicinity
of the receiver. The selectivity of the
“super” shows to excellent advantage on
short waves and allows split-hair tuning
between stations 10 ke. apart.

Volume control is exercised for both
the short wave and the 200-550 meter
ranges by the regular volume control on
the midget super. The tone-control knob
on the broadcast section allows progres-
sive attenuation of the higher audio fre-
quencies and is of considerable help in
reducing noise when fishing for distant
stations.

Easy to Tune

The set itself is very simple to tune
and entirely eliminates the breathless
manipulation so necessary with the old
T.R.F. sets, As seen from the accom-
panying photograph, there are two sec-
tions, each with a clear vision tuning
dial, two auxiliary knobs, and a switch.
For broadcast operation the switch on
the left side of the cabinet is turned on,
the wave-changer on the short-wave sec-
tion set to the “BC” position, the switch
on the face of the cabinet put in either
the “local” or “distance” position, de-
pending on the station to be received,
and the tone control, volume eontrol, and
tuning control operated as usual. For
veception on wavelengths under 200
meters, the switch on the short-wave sec-

vernier on the tuning control and is the
final adjustment after a station has been
tuned in with the main tuning control.

Circuit Details

For each wave band the plate and
grid coils of the oscillator and the de-
tector grid coil are all wound on the
same form. The spacing hetween the
coils decides the value of induced voltage
that the detector grid receives from the
oscillator. Generally speaking, the higher
the induced voltage from the oscillator
the greater the sensitivity of the re-
ceiver. There are, however, certain
limitations to be considered. Of these
the reaction of one circuit on the circuit
coupled to it is the most important, so
that the spacing becomes a compromise
between the highest induced voltage and
minimum reaction. The coil forms them-
selves are so located around the wave-
changing switch that the effect of any
one coil upon any one other coil is neg-
ligible. In the knife-blade switch contact
is absolutely positive and is more satis-
factory and reliable than that afforded by
plug-in coil arrangements. There are
five contacts on each of the three switch
sections. As seen from the schematic
diagram, the detector grid, the oscillator
plate and the oscillator grid are the
points that are switched.

The first intermediate frequency is 550
ke. This value, however, is not critical
and, if there is a strong local station

www americanradiohistorv com

The latest Pllat “all-wave
and oue for browdeast tuning.

Above : Hook-up of Pilot short wave “converter.” which tunes in &-W's
when eanneetod 1o cbhroaudeast”™ receiver.
ends of taning eofls shonld be “gronnded™,
position, aerinl is connected direet 1o broadeast set: also detector grid

Note that wire joinlng lower
With ging switeh in sth
s Ugrounded®,

receiver—2 (dials, one for short

the broadcast section will be operating at
approximately 550 plus 175 ke., or 725
ke. It is impossible to shield this oscil-
lator absoltuely and its harmonics will
therefore be picked up by the short-wave
section. The third harmonic, for ex-
ample, is 2175 ke., which is slightly un-
der 150 meters. At about the middle of
the fifth band, therefore, the short-wave
section will appear to have tuned in on a
very strong carrier that will have no
modulation. These harmonics are not
annoying and the operator will quickly
become accustomed to them.

There is not much going on in the way
of phone broadcasts on the lower part of
the first band. The transatlantic tele-
phone services use various waves in thix
section but speech is purpesely scrambled
and cannot be understood. Scrambled
speech can be recognized by the peculiar
shrill sound that squeaks forth every few
seconds. Occasionally the phone stations
will test without scrambling. The Lon-
don end has been heard frequently and
comes in as loud as the American trans-
mitter. Between 70 and 80 on the dial
there are a few continental phones that
can be heard in the morning and early
afternoon.

The second band is very much alive
with eode and phone stations. Betwcen
60 and 95 there are many stations, such
as FYA in Paris and G5SW in England,
These stations come in quite loudly and

(Continued on page 351)
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The Radio Field Laboratory at Trappes, near Paris, France, showing antenna and transmission building.

SinGLE Sipe- BAND

I‘fu;“dw“er vae TRANSMISSION ON SHORT WAVES wnpiisier classifien

a modulat-
ing speech component are intermixed
in a Carson “Balanced Modulator,”

the carrier will be completely suppressed
and only the sum- and differenece-frequen-
cies known as sidebands will be trans-
mitted. By the use of suitable filter sys-
tems cither sideband may then be sup-
pressed and a considerably smalley band
width will he oceupied for transmission
of the remaining sideband to the receiv-
ing point. Here it is necessary to re-
supply the lost carrvier before detection
can be accomplished, Sueh a system has
been used for many vears to increase the
number of messayes which ean be trans-
mitted over a single-wire circuit.

In development of

the transoceanic tele-
phone channels, the
engineers found that

PILOT SIGNAL
ME THODS

by means of single
sideband transmis-

P

By C. . W. NASON

A resume of wwhat has been done

seith short acave, single side-

band transmission and reception
in actual 1ests.

SINGLE SIDE BAND

l SMORT WAVES ]

SYNCHRONIZING
OF LOCAL (ARRIER FREQUENCY,

—

tions will clarify this
statement for the reader.

Single Sideband Transmissions at High
Frequencies.

It is essential that the re-supplied-car-
rier must not vary in frequency from
that of the original carrier by more than
20 cycles. plus o1 minus, if speech quality
is to remain acceptable. Such 2 demand
is easily met in the case of wire-line car-
rier-current apparatus, such as employed
in multiplex telephony. and is also read-
ilv obtained in transoceanic radio-tele-
phony at the frequencies employved on the
transatlantie links. As students of com-
mercial short-wave work will probably
know, the Madrid-
Buenos Aires link
operates at a wave-

T length of 15 meters
OSCILLATORS or 20.000 Kke.; at

sions, a gain of some

r’—’Fy/)\\

whieh frequency the
required stability
would be of the or-

LOW
- T ; FREGUENCY H.F. MAGNETO STABLE B i
nine “db” (decibels) Ao PILOT tm?_s staiction| | ISHG | | clocks | feeORica der of one part in a
in the ratio of sig- OSCILLAT B ostiumiorsy million. Such excel-

nal-to-noise levels
could be achieved for
a given output pow-
er, where single-side-
hand transmissions
were employed. Be-
cause of the fact that
transmitting amplifi-

l/""

DIRECT LSE
OF
piLOT

A

/\|

pulses, little or no
plate current is
drawn by the
tubes, and the av-
erage during mod-
ulation is much
less than that of

PILOT USED
™
SYNCHRONUZ ]

ers of the halanced gl WGt | THERMAL] e ectricaL the standard sys-
“Class B” type were PILOT METHO0S| [ METHODS| | meTobs tems, where a con-
employed, the single ' stant power drain
sidchand system Tig. 1—Different pos- i placed on the
gave an_ added ad- ':":II.", e nneihe  Supply systems at
vantage in conserva- fot acts as the heal  all times, A refer-
tion of power; for, { s SEVERAL earrler frequeney - in ence to the writ-
during the periods | ‘euor PILOYS e e = nen]l  €F's previous arti-
between speech im- ) seillator cles explaining
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lence in oscillator de-
sign is possible in the laboratory, but net
under the rigorous vonditions of the field.

The answer has heen found in the
transmission of a “pilot” wave. either of
the same frequency as the suppressed
carrier, or at some other frequency close
to the range covered by the_transmitted
sideband; so that it does not appreciably
broaden the width of the transmitted
band. The system not only involves the
control of the local oscillator at the re-
ceiver hy means of this pilot wave, but
the frequency of that oscillation must
remain rcasonably constant during such
periods (as may occur) in which the con-
trolling influence is obliterated by selee-
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tive fading. The manner in which this
controlling influence is transmitted is im-
material to the problem—it may be a por-
tion of the original carrier by-passed
around the suppressing modulators, or it
may be a separate oscillation of high sta-
bility and of frequency so close to that
of the components to be transmitted, that
it will be amplitied by the same cireuits
and propagated from the same antenna if
so desired. The level of this pilot wave
may be so far below that of the single-
sideband components, that an inappreci-
able load will be placed upon the ampli-
fier circuits by its presence.

The Frequency-Stabilizing System

In order to understand the operation
of the new system, it might be well to
state. at the outset. that the *“pilot” sig-
nal itself does not act as the re-supplied
carrier, although a satisfactory system
of that character might be devised. The
receiver used is a "triple-detection” atffair
(operating much after the fashion of a
superheterodyne converter), in conjunc-
tion with a commereial broadeast super-
heterodyne. The single-sideband compo-
nents are beat (“superimposed’) against
a series of oscillators; so that they event-
ually produce components of so low a fre-
quency that the resupplied carvier is well
within the frequency range required, for

I
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intermediate frequency separated hy 500
ke. from the pilot signal. This device
is made sufticiently broad to permit the
passage of the single-sideband compo-
nents, of the signal which has heen
shifted to a range close to 500 ke., by the
action of the crystal-controlled oscillator.
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FIG. 3

Fig. 3—Frequency changing circuit.

“A” represents the high frequency ampli-

fier, first beating oscillator, first detector and first intermediate amplifier of
the receiving set.

the degree of frequency-stability required
of the re-supplied earrier. How this
change from the original frequency-range
to that of lower order is made will be
presently shown. The circuit arrange-
ment showing the control effect of the
“pilot” wave appears in Fig. 3.

The element “A” in diagram 3 repre-
sents a first deteetor and a crystal-con-
trolled oscillator, such as to produce an

The 500 ke. output is applied to a recti-
fier “B”, together with a small portion of
the output of a 504-ke.. oscillator “C”.
The output of the rectitier (vepresenting
the difference between the 500- and 504-
ke., oscillators) is passed through an am-
plifier “D”, which is tuned closely to
4,000 cycles, and has its output so coupled
as to feed directly into the two circuits
“E” and *“F”, which are tuned to 4.2 and

e [ He e

(e84 A
—=IEH
Fiz, o The esmplele
. 5 regeiver for single  side
bhatod reception, The eir
enits AT are bhuilt up
FILTER I i three <ections, in or
4 K. (shaap) der to give o eorreet
enrve of outpur voltawe
againgt time, which is
more suitahle than ean
he olained with a siogle
section.

3.8-ke., respectively. The resonance char-
acteristics of these two circuits are such
that, with the output of the amplifier D"
exactly at 4.000 cycles, an equal voltage
will be induced in each; and equal volt-
ages will be applied to the grids of the
two rectifier tubes “G” and “H”. The
output circuits of these two rectitier tubes
are so arranged that with the grid volt-
ages equal, a4 halanced “bridge effect” will
obtain. Should the frequency of the 504-
ke., oscillator deviate from 504 ke, in
either sense, this “bridge balance™ will
be disturbed; and the unbalance will re-
sult in a change in the grid bias of the
tube “J”. The plate resistance of this
tube is in shunt with a coil—IL.2—loosely
coupled to the oscillator tuning induc-
tance—L1. Any change in the load or
effective resistance of this coil will result
in a minor change in its effective induec-
tance. in such a sense as to tend to shift
the frequency back to exactly 504 ke.
(This may be proven mathematically.)
This illustrates the principle of the fre-
quency control effected by the use of the
pilot signal. In order that the action
should not be subjeet to impulsive changes
or fluctuations across GH, a time constant
of 100 seconds is introduced by the re-
sistance R2 and the condenser K; these
are respectively of the order of 5 meg-
ohms and 20 microfarads.

It is quite impossible, in practice, to
achieve an accurate balance between the
two tubes “G” and “H”, That is to say,
if the tubes are balanced for one level of
input voltage, a fluctuation in the level
of the “pilot” will shift the level of the
4.000-eycle eomponent applied to the
grids of these two tubes, and create a
possible unbalance in the output ecircuits.
due to the faet that the characteristic

(Continued on next puge)
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Radio Field Laboratory at Trappes. France, showing antenna and reception building.
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curves of the two tubes will not coincide
throughout their full range. l-'li:. '- v].\'l'ht‘lll:llil‘ ll“.il‘-:l‘:llll of =in- L1
For this reason, if a change in level ~ ¥lv xhlcbund iran-aiitor ssel in
securs in the “pilot” wave, a tendeney to Fie. 2 -Mothod - .
shitt the frequency of the oscillator will il L L
. K E teney o variation of
result. It is only necessary that a cir- resistanee clunges total effective
cuit arrangement, such as to change the inductanee,
bias on the first LF. amplifier tubes with
. ] N $] o“ 1 L H - -
changing amplitude of the “pilot” be in- superheteradyne receivers. The time-

troduced, to automatically control the
gain of the intermediate frequency (500-
ke.) stages. To effect this, the resistors
R3 are added and their midpoint “X”
will be at a potential average between
that of ¢ and that of k. The voltage of
“X"” will be dependent almost entirely
upon the level of the 4,000-cycle compo-
nent. and not upon its frequeney. This
potential is additive or subtractive, in
its relation to the fixed bias on the am-
plifier tubes, as the case niay be.

This circuit arrangement does not dif-
fer materially from the usual gain-con.

constant of this gain-control eircuit is
made short enough to have the control
active for even the shortest period in
which fading is likely to he encountered.
The time-constant of the frequency-con-
trol circuit, also, is sufficiently long to
maintain the frequeney of the 504 ke.
oscillator constant e¢ven over the longest
periods of fading likely to be encountered.

The Complete Receiver
The skeletonized circuit of the complete
receiver appears in Fig, 4. It is essen-
tially a triple-detection receiver, in which
the first oscillator is crystal-controlled

gty
-a-
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and produces an intermediate frequency
of the order of 500 ke. The second oscil-
lator is automatically controlled as to fre-
quency, and serves to produce an inter-
mediate frequency of the order of 20,000
cycles. The band-pass tilters in the 500-
ke, system are broad enough to pass the
single-sideband and the pilot-wave ecom-
ponents of the 500-ke. (or thereabouts)
signal. Those in the 20-kec. circuits are
so sharp as to pass only the 3,000-cycles
band necessary for the transmission of
the single sideband representing the
speech modulation. The high degree of
selectivity necessary for the receiver as a
whole is procured in this 20-kc. circuit.

The next problem in importance is that
of fading—which may be of the syn-
chronous or selective types. Selective
fading is that whereby a single frequency

oL R
|
J

-b-

is affected; and in normal transmissions
selective fading of the carrier frequency
results in a severe distortion, due to the
apparent change in the percentage modu-
lation resulting. The freedom of single-
sideband systems from this type of fad-
ing is one of their greatest advantages.
Synchronous fading may be counter-
acted by the use of automatic gain con-
trols, for here all components are affected
at the same time and in the same degree.
Fading of the pilot wave, either syn-
chronous or selective, is controlled in the
manner already described.

L2

R" ric2

(Continued on page 360)

Amntennas for Ultra Short Wave Transmitters

trol circuit employed in other commercial

NE of the most important things

connected with ultra-short wave

work is the antenna system for
the transmitter. The installa-
tion of the ultra short-wave antenna re-
quires the utmost care in design and
construetion,  Almost any of the plain
antennas will function at extremely high
frequencies but, since the directive an-
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Fig. 2, shows divection of transmission,
which is downward for the U.S.W. an-
tenna iltustrated at A. A three-wire
reflector systent as used hy the writer
for 3.4 and 5 meter work is shown at B.

By Harry D. Hoorox,
WRBKV
tenna system is more desirable for this
work, the following pages will he de-
voted entirvely to a discussion of this type
of antenna in its simpler forms.

The length of the ultra-short wave an-
tenna is determined in exactly the same
manner as when the antenna is being
designed for the longer waves of, say.
twenty or forty meters. First, decide in
which part of the band the transmitter
will operate—the upper or lower edges
or near the ecenter. Suppose the de-
sired frequeney is 60,000 kilocyeles and
the antenna is being designed for it.
To find the radiator’s length in feet we
multiply 300,000 by 1.56 and divide the
product hy 60,000, To make it still sim-
pler, the figure into which you divide
the frequency of the desired radiator
will in every case be 300,000 times 1.56
or 468,000, For instance, 468,000 di-
vided by 60,000 is 7.8 feet ovr about 7
feet 9 inches—the correct length of a
five-meter, half-wave antenna.

The second step is the design and the
construetion of the reflector. This may
consist of several wires, of one-half wave-
length each, supported vevtically along
a horizontal parabola; the main antenna
being at the focus. Tt may also he a
simple single-wire 1reflectov type, as

wwWwW americanradiohistorv com

shown in Fig. 2 at “a”. Several of these
single-wire reflector antennas are often
arranged as shown in Fig. 3 at ¢ when
a highly directive system is desired. A
three-wire reflector systems (Fig. 2 b)
has been used considerably by the writer
in %- and 5-meter work. The spacing
between the reflectors and the radiator.
and hetween the reflectors themselves,

- —

STAND OFF
INSULATOR

A

BOARD

1'6 ;:sélLLATOR
N —_—

Fig. 1, above, shows an ultra short

wave antenna at A and reflector at R,

the dotted arrow showing the direction
of transmission,

DIRECTION
oF
TRANSMISSION

must be carefully adjusted if the antenna
is to be efficient,

There are several methods of spacing
the reflectors in the directive antenna
system. The most popular method is to

(Continned on page 361)
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ints on A C Operation

OF §-W RECEIVERS

AERIAL TICKLER CH.L ,C8 FaCck Lovo
hj/ SPEAKER,
T1 T2 i
«-PB+
vi %3 V3 B+ R
1 N [N q sov. D ORI
i 53 > L 2 Y2 v.FOR'4S, &7
+ 2Y2v,AacC. FIG.2
= FILAMENT WIRING

There are many tricks worth knowing in operating S-W receivers on 110 volt, 60

eycle A.C. lighting circuits. Mr.

Hertzberg discusses the source of “tunable”

hums and other noises that frequently mystify the short wave beginner.

NY radio experimenter who at-
tempts to “electrify” a hattery-
type short-wave receiver, accord-
ing to the same general principles

he has successfully followed with broad-
cast sets, quickly learns that the same
tricks (usually) don’t work. The tubes
light, the voltages are correct and the
loud speaker produces signals; but in-
variably overwhelming everything is a
loud, disagreeable hum. To make matters
more mysterious, this hum is decidedly
worse on certain wavelengths than on
others; in fact, it displavs all the char-
acteristics of a “legitimate’” radio signal.

“Tunable’” Hums—Their Source

“Tunable” hums were long the bugbear
of radio engineers seeking to perfect a
marketable A.C. short-wave receiver.
Their main source was found in the
power pack, which seems to be a prolific
generator of radio-frequency energy, as
well as of raw A.C. for filament lighting
and smooth D.C,, for plate supply. From
the standpoint of the set manufacturer,
the problem was overcome by the design
~f special power packs fitted to the pecu-
liar requirements of particular kinds of
sets.

There are undoubtedly many owners of
battery-type receivers who would like to
revamp their outfits so that they can en-
joy the superior electrical characteristics
of A.C. tubes and the undeniable conven-
iences of A.C. operation. They can read-
ily apply the expedients devised by labo-
ratory workers, making use of simple
and inexpensive parts they can find in
their junk boxes.

Power Transformer—Snpecial Shield

Really, the most desirahle piece of ap-
paratus for the short-wave power pack
is a power transformer having an elec-
trostatic shield between the primary and
secondary windings. Such transformers
are not widely available as separate
units, but probably will be so in another
few months. Meanwhile, standard trans-

formers, of the kind that can be bought
for only a few dollars, can be made to
work satisfactorily,

Mueh of the racket that comes from
the loud speaker of an A.C. short-wave
receiver is due to stray R.F. disturbances
picked up by the power line. An electro-
static shield in the transformer effee-
tively keeps these out of the rectifier sys-
tem; but, with an ordinary transformer,
considerable protection can be obtained
from two good “non-inductive” condens-
ers connected as shown in Fig. 1. These
condensers, marked C1, may he 0.1-mf.,
or any size smaller, down to about ¢.006-
mf. Note how they are connected in
series across the line, with the center
lzads grounded. It would be highly de-
sirable to use an R.F. choke in each leg
of the 110-volt A.C. circuit, but no ordi-
nary choke is at all suitable for the pur-
pose. It must have a low resistance,
which means heavy wire and, therefore,
a large and unwieldly form. The eon-
densers alone are a big help, and are well
worth trying.

The High Voltage Rectifier

In the high-voltage rectifier circuit,
which carries only a low current. a stan-
dard receiver-type R.F. choke coil should
be inserted in the positive leg, between
the rectifier tube’s filament and the first
sections of the filter system. This helps
to keep the D.C. output clear of any loose
R.F. current set up by the ’80 rectifier.
This R.F. current is further discouraged
by a pair of fixed condensers connected
across the high-voltage secondary. These
condensers. marked C2 in Fig. 1, will be
recognized by oldtimers as the “buffer”
condensers employed so widely a few
vears ago when the Raytheon or gaseous-
type rectifier tube was popular. They
should be about 0.1-mf., and of the non-
inductive type.

The rest of the power pack is of stan-
dard construction, consisting of two filter
chokes, a three-section filter condenser,
and a voltage-divider resistor.
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By “BOB” HERTZBERG

Doctoring the Filament Circuit

Getting into the receiver itself, we now
find little to do except to take care of the
filament wiring. Refer to Fig. 2, which
shows the hook-up of a typical screen-
grid receiver; and see that a center-tap
resistor, R7, of 20 ohms, is connected
across the 2.5-volt line, with its center-
tap grounded, and with a mica tixed con-
denser, C3 of .0l-mf., bridged across one
section. In many A.C. sets it has been
found that the inductance of such center-
tapped resistors, combined with the stray
capacity of the associated wiring, is suf-
ficient to form a closed oscillatory circuit
that is shocked into continual oscillation
by the heavy A.C. flowing through the
leads. These oscillations uvsually fall
somewhere inside the wide tuning range
of most short-wave receivers; and they
are picked up and reproduced by a sensi-
tive set. just as if they were regular
radio impulses. Of course, the oscilla-
tions bear the modulation of the 60-cycle
exciting current, and therefore come
through as loud hums.

David Grimes and other engineers have
demonstrated that oscillations created by
this action can be raised in wavelength
by the mere insertion of loading conden-
sers; C3 accomplishes this purpose. Its
capacity is so high (relatively) that it
tunes the little local oscillator to a wave-
length beyond the range of the set.

Not all sets have tunable hums of this
kind. The mechanical arrangement of
the parts and the method of wiring have
a great deal to do with the effect.

Chokes and By-Pass Condensers

Proper choking and by-passing is im-
portant in any receiver, but particularly
so in an A.C. set. Inadequate protection
brings about inter-circuit coupling which
is likely to ruin the entire receiver. Fig.
2 shows a complete four-tube layout
which can well be followed by anyone
wanting a first-class short-wave outfit.

The first tube, V1, preferably a vari-
able-mu '35, is a T.R.F. amplifier, with
its grid circuit coupled to the antenna

(Continued on page 359)

[

UBE F|LAMENTS

CIVIDER
/ RESISTOR™
powzn
TRANS:
Foqm » R.F.CHOKE
FILTER
pR' al CHOKES }

' +
\ FILTER o

ﬁg }” CONDENSERS
C1,.1-MF, =!

OR SMALLER
HIGH VOLTAGE SECONDARY

€2,.1MF, BUFFERS
FI1G. 1

The “how and why” of the A.C. power
supply unit is discussed by “Bob” at
length.



www.americanradiohistory.com

340

Two-dial “dual” receiver, tunes from
20 to 600 meters; without “plug-in”
coils.

HE International All-Wave Duo is

a long and short wave receiver

built in one complete chassis. There
are two illuminated tuning dials, one tor
short waves, which will receive from 20
to 200 meters—the other for long waves,
from 200 to 600 meters. One tone con-
trol which operates for heoth short and
long wave reception; one switch for
changing from long to short wave recep-
tion. There are ne “plug-in” coils to
change. Short wave coils are wound on
a drum type selector which operates
from a knob on the front of the panel.

There are three positions on the short
wave band—No. 1, 20 to 75 meters; No,
2, 75 to 125 meters; No. 3, 125 to 200
meters.

The Duo is an eight-tube “super” het
chassis; the tube equipment consists of:
2235 Variable Mu; 3—224 Screen Grid;
1—227 Oscillator; 1—247 Pentode (out-
put) ; 1—280 Rectifier.

SHORT WAVE CRAFT

Feb.-Mar,, 1932

The INTERNATIONAL
ALL-WAVE DUO RECEIVER

Siple Operation—The A.C. Switch is
combined with the volume control. which
controls the volume for both shert and
long wave bands, After set has been
turned on, vou can switch from short to
long waves instantly, or hack to short
waves again, by turning the lower left
hand knob.

Many transcontinental short wave sta-
tions can be logged accurately. For ex-
ample—set the long wave dial at 95 and

—

Chelmsford, England; 13RO Rome, Italy;
WIXF Chicago, Ills.

The Duo short wave receiver operates
with oscillation wunder control at all times.
You can hear the carrier waves on the
short wave stations, without the “whist-
ling sound”. In other words, the Duo
tunes in short wave stations the same as
a regular long wave distant station on
any standard set; you only hear the voice
or music.

Diagram for all-
wave International
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the short wave band selector at No. 1
and adjust the short wave dial between
50 and 60 degrees on the dial. Several
European short wave stations operate on
this 25 meter band such as G38SW

R 18, ‘-RI

The International All-Wave Duo can
be obtained in a mantel type cahinet or
chassis only for export. 110-220 A.C.
voltage transformer which operates on
50 to 60 cycle current is furnished as
standard equipment,

New Tobe Deutschmann Qil
Condenser

The accompanying picture shows one
of the new Tobe Deutschmann high volt-
age, oil-impregnated, oil-filled, tank con-
structed condensers, which carry a two-
vear replacement guarvantee. This new
line of condensers are designed and built

A new, oil-filled, transmitting condenser,

to operate on potentials of 3,500 to 15.000
volts continuously. The internal parts
of the condenser are made with extreme
care and rigidly tested both before and
after assembly.

According to the manufacturers they
have been especially designed to stand up
under the most severe operating condi-
tions and under continuous duty when
necessary. This fact will be readily ap-
preciated by amateur and commercial
broadecasting stations, tube and appa-
ratus manufacturers, and particularly
operators of the better-class amateur
transnritting stations.

Dubilier High Voltage Condensers

The well-known Dubilier line of high
voltage radio condensers have recently
been redesigned and due to improved pro-
duction methods, the price on the Du-
bilier line has been markedly reduced,
without sacrificing the more than liberal
safety factor and long life, for which
these condensers are known. The new
low price on the Dubilier high veltage

www americanradiohistorv com

condensers cover the following types:
686-A, 689-A, 6R8-A and 690-A, of 1,000,
1,500, 2,000 and 3,000 volts, and 1 to 4
mfd. capacity.

Dry type, high tension condenser of
improved design.

7\
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Interesting Experiments
WITH the OSCILLOGRAPH

T some time or other, nearly every

experimenter has wanted to own

an oscillograph. For the benefit

of those who are not familiar
with this apparatus, a short description
of its use will be given.

TRANSLUCENT SCREEN 4 SIDED
P ——— REVOLVING
\ MIRROR
N
LIGHT /\‘L
MT:{NRYOK ., BEAM
’[F NS
e
VEQY FINE ~\
WIRE 7]

‘ o LGHT
ACTION \ t

OF WIRE = %

Fig. 1, above, shows the principal parts

of the Duddell type oscillograph, the

double wire loop twisting one way or

the other, depending upen the form

and degree of current passed through

it. The wave pattern is retlected on to
the screen by the mirrors.

Perhaps the most common use of an
oscillograph is to obtain pictures or the
variations of current flowing in a circuit,
If it is desired to know the shape of the
current, or whether it has the sine-wave
form, an oscillogram will readily show
any deviation from the sine-wave shape
and any ripples which happen to be pres-
ent. It can be used for checking  the
ripple present in “A” or “B” eliminutors,
or any other rectifying device. By im-
pressing a sine-wave shape on the input
of a power amplitier, it will show any
harmonices or distortion occurring on the
output. In fact the uses of an oscillo-
zraph are almost numberless; and, after
using one for a time, many other possi-
bilities will suggest themselves to the ex-
perimenter,

The common form of low-frequency
oscillograph callel the “Duddell” type is
somewhat complicated. It consists essen-
tially of a very fine copper wire, bent into
a loop shape and suspended in a strong
magnetic field. Across the wire is fast-
ened a tiny piece of mirror whieh vi-
brates with the wire, at a frequency de-
pending on the frequeney of the current
passing through the wire. A very small
beam of light is focussed on the mirror
and is reflected to a revolving four-sided
mirror. The reflection is again passed
on to a plate, from which it can be viewed
or photographed. Fig. 1 shows the prin-
ciple of the Duddell type.

By JESS M. REED

Sume simple experiments are described
i this article aclich will interest radio
amatenrs as they can be conducted with
parts to be found about the lune “lab.”

As current is passed through the wire,
the wire is forced to turn by the reaction
of the fields of the wire and the magnet.
The greater the amplitude of the current,
the farther the wire will turn and, as
the mirror is fastened to the wire, the
freater will be the are covered by the
beam of light reflected by the mirror.
The spacing of the waves is controlled by
the speed of the revelving wirror. It is
obvious that in this type, at higher fre-
quencies, the resulting oscillogram can-
not be absolutely accurate; because of
the inertia of the moving parts, mostly
the mirroer on the wire. There is econ-
siderable damping eflect by windage,
which also tends to slow down the action.
Thus any small ripples in the current
will not show up as prominent as they
really are. The inertin and windage
limit the frequency response of this type,
which is accurate up to a frequency of
about one thousand cycles per second.

The oscillograph to be described here
is one devised by the writer which, al-
though not as sensitive in its present
form as some conmmercial types, has the
advantage of cheapness of construction,
no revolving mirrors, no delicately-ad-
justed beam of light and no mirror to be
attached to a wire; thus eliminating the
greatest part of the windage and inertia.
It can be built by anyone having a small
motor. It consists essentially of a card-
board dise having slots cut at intervals
around the edge, a motor to turn the
dise, a piece of fine wire, a magnet and

a light. A diagram is shown (Fig. 2)
CARD BOARD —
DIsC b
%%, .
FR
H
|
12
DIA.
7
HOLE ﬂ L
FOR SHAFT F16.3

CONSTRUCTION OF DISC

Fig. 3, above, shows how to lay out
and construet the dise for the oseillo-
zraph here deseribed,
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of the arrangement of the apparatus.

The dis¢ should be about 12 inches in
diameter, or larger. Eight slots are cut
in the disc, equally spaced around the

RHEOSTAT

CARDBOARD

LIGHT

|
1oV, 3 _— STEP DOWN VIBRATING
AC ‘<)\ TRANSFORMER WIRE

' MAGNET

Fig, 2 shows stroboscopic arrangement
devised hy the author for observing:
oscillographic figures by means of a re-
volving slotted dise, which is placed in
front of a vibrating wire. The motoy
is not connected to the vertical wire
passing through the magnet, although
it might appear to do so.

circumference; and a hole is cut in the
center to fit the disc to the shaft of th:
motor. The wire is placed hehind th:
disc so that it can be scen through th
slots apgainst the light. The light bul)
should be of the frosted variety; or els
a piece of frosted glass should he placed
hetween the bulb and the wire to give a
nmore equal distribution of light.

A strong magnet is placed arcund the
wire, as shown, to make the wire vibrate
when current is flowing. The wire should
be bhare or enameled, about gauge 32,
Audio transformer wire is good for this
purpose.

Try vibrating a rubber band in back
of the disc to see the etfect; it will show
up as ripples. The slots in the dise
should be about Yi;-inch wide; the greater
the number of slots, the slower the dise
has to be turned for a certain frequency
and the closer the ripples will be. If the
disc is turned too fast, no picture will be
obtained; if it is turned too slow, a pic-
ture will he obtained, but the ripples will
be close together. The speed is not ecriti-
cal at all. In faet, the effect can be seen
by slowly turning the disc by hand.

Fig. 3 shows the construction of the
dise. The slots should be cut with a
razor blade or a good sharp knife, in
order to have clean edges on them and
wive a clear picture. The dise should he
turned very slowly for sixty-cvele cur-
rent. Either a variable resistance or a
light bulb can bhe used in series with
the motor to reduce its speed.


www.americanradiohistory.com

(WL}
=N
1e

Dr. Willis R. Whitney, famous scien-
tist of the General Electric Co.

VERY chemist knows that, in gen-
E eral, rates of chemical processes
rise between two-andthree-fold for
each ten degrees Centigrade rise of tem-
perature; and this might mean a possible
very appreciable gain in mass for that
part of the growing plant which was
heated above its environment. So I
thought that if I could put the hot green-
house inside the plant, instead of the re-
verse, | might grow a tumor there.

In the very high-frequency radio
field, we had a device for heating cer-
tain types of resistance at remote dis-
tances. A whole plant could be warmed
internally by submitting it to the elec-
tromagnetic field, but the degree of heat-
ing wvaries also with the nature of the
thing to be heated. I realized that an
insect’s egg or larva could not be easily
jmitated; but I found that a very mi-
nitue piece of steel, the tip of a very fine
needle, could be inductively warmed
enough to melt its way slowly through
wax, even when the power was low and
the coils or antenna were at some dis-
tance. So I concluded that this heat or
power could not injure the plant. The
tiny needle points (my warm eggs) Iin-
serted into the stems of young, potted
goldenrods, and applied the radio energy
for a summer; and then repeated it the
next summer. But, except for a gall
which grew on one of the plants from an
egg which, without my knowledge, was
already in the stem, I never succeeded
in producing a plant tumor. I haven't
given it up, but I have learned a lot
about plants without learning how they
do determine new growth. Probably
they. lile the trees, grow only in a sort
of shell surrounding their past growth,
the camhium about the idle wood. The
little gall fly knows better where to put
her eggs than T do. My steel eggs either
remained dormant just where I put them
(while the stem placidly extended above
them) or, when 1 had put the needle-
point right into the growing tip. it was
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How Research and Industry
Depend on Vibrations

By DR. WIL.LIS R. WHITNEY

Dircetor. Boseareh Lahoratory, General Electrie Company
(Concluded from Oct.-Novp. issue)

later found at the top of some young
leaf. 1 could not grow a tumor. And
I could not give up. It seemed certain
that extra heat inside a plant should
speed up local growth; just as putting
a whole plant in a warm place forces
all the parts.

So, though it may be foolish to admit
it, I have tried again this spring, with
the same idea applied to growing onions
and to small trees, but without getting
the particular narrow-minded result I
sought. We did learn, incidentally, as
often happens, that it was easy to Kkill
the grub in the galls by application of
the radio energy; and we knew that it
was due to the grubs being overheated
internally.

This led to experiments on fruit flies,
because they are the test-tubes of the
biologist. We found that, when ice-cold
air was blown through a tube of these
flies they immediately hibernated and
seemed dead. If, now, we applied the

Dr. Whitney gives us something to
think about: Tomorrow every man wil
be his own “furnace”—thanks to high
frequency (short wave) currents. and
these same currents. about which we
known but little as yet. will undoubt-
edly cure the thousand and one ills that
human flesh is heir to.

radio field while the air and all the sur-
roundings were still at ice temperature,
the flies became lively and flew about,
and with a little more external radio
energy they would di¢ from internal
overheating. This was destructive, but
not productive.

Discovery of Radio Fever

Such experiments led to others on rats
and dogs, for here we could measure the
induced temperatures and follow the ef-
fects. At about this time, some of the
engineers thought they felt the energy in
their bodies, their knees heated when
near a large generator, and this was in-
vestigated. 1t was found that a man
near a large outfit of unusually short
wavelengths rose in blood temperature a
degree or more.

In our experiments we had first made
imitation animals out of gelatine. In-
stead of sweetening our jellies, we used
common salts and studied those concen-
trations corresponding to animal blood.
In this way we found that the heating
effect varied with the salt concentration,
and that, with any particular concen-
tration like normal blood. we got the
quickest heating when a certain wave-
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length (number approximately ten thou-
sand trillion) was used. Later we learned
that, given such data as conductivity and
dimensions, it is possible to calculate
what electrieal hookup will best serve a
given purpose.

It was not at all clear, even when we
knew that the heating took place within
the body fluids, that it was harmless; and
for that reason our jelly rats were fol-
lowed by real rats. The early work with
little numbers like ten thousand, (or X-
rays) had shown one of the most remark-
able known biological effects, and we
had repeated it on insects. Rays in the
range ten to one hundred thousand do
something destructive to living matter
which may not disclose itself for years;
but, by increasing the dose, the effects
may be brought out quickly. So with
X-rays, we had treated fruit flies in lots
of a hundred to different doses while
they were in closed wooden boxes, and
we found that, while homeopathic doses
did no harm, larger doses insured a reg-
ular subscquent time for death, an exact
death-expectancy. For example, after a
certain dose, the flies would live for ten
days, but die in twelve. Two half doses
were cqual to one full dose, ete.

We found no such effect with number
ten thousand trillion, however. We
found. instead, that rats liked a certain
amount of this radio heat. So we made
a long glass house, in one end of which
the radio field could warm the rat with-

Tomorrow we
shall probably
never swallow a
pill ov a dose of
medicine; in-
stead our ail-
ments will be
treated by high
frequency cur-
rents.

out heating the house, and in another
pvart there was an ice-cooled box. Thus
the rats could choose their preferred
temperature. They soon moved their
cotton bed into the electromagnetic field.
Then we gradually, from day to day, in-
creased the intensity of the field, so they
became warmer and warmer.

Every Man His Own Furnace
No one knows how far we might have
gone; but one day one of the rats came
hurriedly out of his warm bed leaving
bis tail in the cotton. The tail proved tc
be entirvely dried out. The rat was un.
{Contined on page 159)

LA
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AMONG THE “HAMS”

NO “PIPE DREAM” CIRCUITS
Editor, SHorT Wavie CraFr:

May a “rookie” short wave enthusiast write
to your columm? 1 have been pleased with your
maguzine because it has just enough variety of
theory and practieability 1o be “spiey’™. I have
triedd some of the eirenic hints and fonud then
sittistaetory.  No 'pipe dream™ cireuirs so far.

| have built the code practice set in the
FPebr.-Mareh issue amt found it will work with
a 20LA tube with a 41 volt “C™ bhattery quite
well,  Have others done this, 1007

In the Dec.-Jan. tssne, meutioning the Short
Wave Craft Box', 1 have successfully usel a
carborundum detector eurtridge as a r.f, choke,
No “dead spots” and it was not potarized like
home-wottied ehokes.

Shart waves have a peculiar habit of not
heing heard very suceessfully in these parts.
Onee in a gre. t while a DX wiIl pop in where
“leeals fear to tread”. Chicago is hard to get,
though I am only =0 miles from there. New
York and Bowmanville, Ont., come in very well,
hut not strong enongh te wake the velghbors.

A\ recent verilieation card from TIRD says
that they broadeast daily from 6 to 11 P.M.
C.8T. awl a speeial band eoneert on Thursday
i Snnday from 700 LML il 8:45 M.
They say they broadeaxt on 1370-ke. amd
G05-Kk.. althongh T get them on 4170-ke. On
Sarurday nights, I notice that they gzive the
11 of the “cou-coo” hefore announeing the calt
letrers of the station.

‘These who request verification cards from
HVI may address their letters to the Ciry of
ihe Vatlean, but they will have to wait six
weeks for an answer, bt it i8 worth while for
they get 3 post eard photo of the Pope, Marcond
anil others hefore the microphone in the station.
1 got them one midnlght. testing on their 50
meter wave length. A request for their sched-
nie wag not answerpd,

Tell Raymond Ntephens of Davenport, Towa,
to give of his wladom some of his secrets for
reerption of television on n one-tubhe get. .Also
tell WSCSY to give us the hook-np of the erys-
tal set that will reach out 1,000 miles. [ have
often heard of long distance crystal “set’”, but
yet to see one. Jt's hard to helieve that it ean
bhe dene. 1t would be interesting to try on the
short waves.

It us lhear from foreign *“‘hams’”. some of
the laws of thelr country that govern them.
t;ive us more articles by Joseph Noden, E. T.
Somerset, etc.

Yours truly,
CIIAS. [1. RIGNIER.
Martinton, 111,

{Thiz ie the sort aof letticr, Charles, that
workex s feel yood. Sometimes the cditors re-
colce eertain eircuits that they are not so sure
ahaut themselves, hut as pow bame, it is mani-
fogtedlp impogxible to teat ont each and ervery
ane, «g we are glad to zee that you find then
ull  praetical— " practical”  being the middie
nawte for Snort Wave Crarr.—Editor.}

A “FLOP”
Editoy. SHORT WavE CRAFT:
1 have just bought the April-May issue of
Suonr Wave Crarr, aml 1 want te congratn-
late you on such u fine magazine. 1 think it is

the best souree of information on amateur
radio.
I am a builder of the "“Sun Short Wave'

tuner. published in yvour Aug.-Sept. issue, but
1 am sorry to sny that It's n flop. 1 eannot
set any statlons helow 85 meters. May be in
the near future, your wlll priut another cirenit
using Octo Coils. Alxo T would like to see in
the near futire g low-powered phone transmit-
ier that ean be built cheaply and also wish
vou would publish a list of “Q™ signals In vour
magazlne.

T am hoping to see this letter in your next
issne.

iu closing, 1 that T wonld like

wish to gay

Hats Off! to Homer Dunham! He Got His Man!

Mgy i

rip relaved
oy llomer Dunham,
WEDIL, 1law™ radie
operator of Canton,
Oliio, “brought hoe the
lmeon.”  Through  the
ool work of Homer g
munlerer was nphpre- §
hended and hrought to
ritme, The “Hams™ are
a valunble hoidy of young
mete ad the majesty of
the law has had ocen-
sion more rhan onee to
say “thank rou” to the
“ham” frarernity. Keep
up the gond work,
IHomer.

b ]

A radio

to vorrespoidd with any
“ham’ of ny age Al §
trounbhtes, 1 will answer
all letters,
Yonrs traly,
A\LBERT BATES
(Age 16),
3156 No. 2Tth St
I'hitadelphia, ’enna.

At last a man gized Lick.
Alhert, for teliing us that the Sun short wave
tuner was a “flop.”  We teok np the wmatier
1with the dexigneys and here ig wchat they say.
CThe warelength to whick anyg reeciver eireuit
i8 tuned, ix natwrally dependent wupou the senm-
ber of tarns @f avive on the coils used, with a
niven xize of tuwing condenser, I1f pou Conld
nad twaee any lower than S5 meters il is appar-
end fhat you naed the wrong coila, oy elae too
large a condensger, If you eovefully re-oheck
our eovila and eondevser pou will prohabdly find
that either ouc. or posailly hoth, of these parts
uf the set are uf improper gize.”—Editor)

Thanka a lot,

NOT SO GREEN

Editar, SHORT WAVE CRAFT:

With each ixsne of Your magazine. SHORT
Wave Crarr getg better and herter. Incitent-
ally 1 Lelieve that T was instrimmental in geitting
SporT Wavk CrRaFT on the newsstands in the
“PRorder Cities”, 1'rior to thar time I had to
get it in Daetrolt, Now 1 am told it enjoys n
good eirendation in theze parts, which proves
that your wonderful magazine ls filling a mueh
wanlted need among the “Radio IPraternity”—
oid and new, If all of us do whnt we ean to
increase the circulatlon of SionT WavE Crarr
then we may get it monthlr—here's hoping.

I eannot ns yet pass along nny Experiment-
er=” Jdeas, but here is a goml iden—make a
habit of re-reading SnorT Wave Crarr over and
over agnin,  You will be surprised what yon
can pick up in this way. Some small paragraph
fueked away in n corner and containlng just
the very thing rou have heen wanting to know,
may exenpe your attention the first time you
read the magazine. | have henefitted myself
soveral times hy re-repding the mngazine; that
Is why T pussg the idea along,

I think “WIIEN T0 LISTEN IX" hy BOD
NERTZDBERG is invaluable data and [ hepe
rou will keep it up.

Just a word abhout my “llam Activities”. T
built the *“Junk Box” set amd added to it a
push-pull additional stage of amplification and
nlgo nmwl a variable condenser (.M 5 mf.) ng
an Antenna Trimmer, which assists {n getting
the moxt out of each coll and, of course. mini-
mizes ““dead spois™. Regarding Grid lLeaks |
find that a valune of 9 megohms gives splendid
resilts if great eare is given to manipulation of
mning condenser. A plentiful supply of differ-
nt values of Grid Leaks is worth the ouilay.
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T use a first stage for phones and also loud-
spenker stage. A potentiometer of say 1000080
chmg across Seeomlary of first transformer
makes n goed volume control and eliminares
“fringe howl”, My wset is very compaet, It is
built In n eabinet 9%" X 7 andd ¢” deep, bar
teries separate.  Component parts are guite
close together ag you ean well imagine, the con-
densers are mounted on an altminam panel anid
1 am not troubled with body eapacity.

As yet T have not learned the eode but the
following are some of the “broadcast stations”
whieh I have snecessfully logzed with coils from
1D meters to 00 meters. KKQ, Dolinas, Califor-
nla: VEOCL, Winnlpeg, Can.: VE9GW, Bow-
manville, Can.: CGA, Drummeondville, Can.:
WINT, WINXAZ W2XNAT, WSXK, WND, W00,
WERN, GL8Q. GFWY, (GBS, GHU, VPD, XFD,
WANAT. WANAL, WEXAL, WIXEF aml GISW,
Chelmsfard, Tagland.  This station is a goud
stad-hy and comes over with good loudepealer
valwmwe! 1 have held them for nearly twe
hours, ¢, 3 to 7 ES.T.

tecently T received a letter from England
verifying my reeeption of GHSW and quote from
their letter for your information. Thelr letter
is written from the office of WORLD IRADIO,
Mavey Nil, faonden, WC2.

“Owing to the large numher of requests for
the eontirmation of reporied receprion of our
Experimental Short Wave R1ation, 58W, it has
heen declded to inelnde such questions atnong
those which this journal answers In the ecourse
of its =erviee known as “Which Startion Was
That® The eopulitions under which these ques
tions nre answered will e found in the accom-
panying leaflet, to which speelnl attention is
directed.”

"“TYor experimental purposes H58W radintes the
Lowdon programme at the following times:
Greenwieh Tine. 12:30 DM, to 1:20 PN, and
T IMML to Midunight,  Except on Saturdays nnid
Sundays.”

Necently TIRE, TTonduras, has heen coming in
njte strong, and WBXAL. Crosley Ladio Carp.,
with srntien at Mason, Ohio, Las heen eoming
in with nn "awful wallop”. Experimental Sta-
tion WITHGW 1t Bowmanvllle, Ontarfo. Canada,
annennces that Q81 cards will be forwarded to
all who report reception.

(Continued on page 366)
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Short-Wave Stations of the World

Metcrs Cycles

4.97-5.35

5.83
6.39
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=
=5
=31t

o — &
i

-
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i
S = ®

14.54
1162
14.39

15.03

18.44
16.50

18.57

681
16.80
148.82
16.%7
15.90
17.00

17.25
17.34

17.52

17.55
18.10

1x
18.63

18.860:
18.90
13.93

19.01
19.56

19.60

Kilo-
60.000-56.000—Amaleur Telephony and Tele-
Y3
51.400—wW2XBC, .\Tm L-rlmtuux N,
43.500—W9X D, Miiwaukee, Wis Televmon Mil-
wankea Journal.

—W3IXAD, Camden, N, |, Television. (mhrr
experimental  televisg permita: 1R300
50.300 K.o., 430000 B,000 koo

42,530— . . . .13erlin, Germany. ‘Tu, amd Thu.. 11.50-
{30 pnu.  Teletunken C
31.600— W2XBC, New Brunawick, N. 0.
31. OM—WBXI Pittsburgh, Pa.
, PPale Afto, Calif. M. R T Co
Chelmatord, England Weperimental.

. Rrunswick, N.
2! OOI)—WGAQ. san Mateo. allf.
(Several experlmental srarluns are authofized
to operate on non-exclusive waves of a scries.
both lbovo this and down to 4 meters.)
Vvienna, Austria, Mo, Wud,
21, SQO—WSXK Pitisburgh, Pa.
21,120—W2XDJ, Deal. N. |
And other uperlmnnlll
21,400—wL0, Lawrence, N. J..
21°120- -LSM. Monte Granle.
21, OZD—LSN (Ilurlingham), Buenss Alres,

21.600- DKI Podebrady. Czechnslovakla, .
20.710—LSY. Monte Grande, Argentina. Telephony.
20.680—LSN, Monto Grande, Argentina, alier 10:30
p. m. Telcphony wll.h Furope.
—LSX. DBuenos Aires. Telephony with U. S,
-—FSR. Faris-Halgon phone.
20.5620—PMB. Bandecnz, Java, After 4 am.
20,500—WOXF, Chicage, 1L (WENR.
:.’O.lll)—ch. Nauen, Germany. Tests 10

3 pom
m.aso—Lss.

Sat.

stations.
transatiantic phone.
\rl.l']l“llll.
Arzen

a.m.—

"Monte Grande, Arzentina.  From 7
a.m. 1 pm. Telephony to Paris and
Nauen _{(Berlin).
—D1{H, Nauen, (ierma
Presi (code) 6:15 a.m Enzlish: R:30 a.m.
and 11 French, daily. 8:30 am.
Sundays,
10.906—L8G, Monts Geande. Arventina.
1%, R.D—WHI Deal.

8-10 am.

19,830—F YD, St. Asaise. “Hrance.

19.720—EAQ,. Madrid, Spsin.
100—FRO, FRE. &t. Assise, France.
0—....Naney. France, 4 tn 5 pm
0—W2XAC, And higher waves. Press wircless.

12.300—FTM, St. Assise, France. 10 am. to hoon.

19.240—DFA, Nauen. Germany.

19.220—WNC, Desl. N. J.

18,820—PLE, lhndnenl!. Java. 5:10-6:10 a.m. aml

lrom 210 a.m. Tues. and Fri.; 8:40-10:10
m. Tues. Also_telephony,
18,620 GBI Itimin, England. Telephony with
Monteeal.

18,420—GB U, Ruchy, England,

18,370 —P M€, Tandoens. Java.
sa;o._wun, Treal Beach, N. 1. Transatantic
telephony.
18.310—GBS, Ruchy, England.  Telephony with
New York. (leneral Postoffice. lLonden.
—F18, lgon. Indo-China, 1 1o pm.
Sundays.
18.240--FRO, FRE, Ste. .Assise, France.
15.1:9—CGA, Drummondsille, Quebee,  Canada,
Telophony o Engdlatul.
18,100~ GBK, Rwdmln, England.
—W9XAA, Chicage, 1l Testing, momings.

18,050— KAQJ, Bollnas, Calif.
17.850—PLF, Bamioeng. Java (-‘Radlo Malabar),

—W2XA0, New Brunswick, N J.
17.830—PCV, Kootwijk, llolland, 9:10 am. Sat
17.780—WS8X K, Pittshurgh, Pa.
17,750—HSIP). Banvkok, Slam. 7-9:30 a.m., 1-3

p.m. Sumndays.

17,610—8hip Phenes to Shore WSBN, '‘levia-
than'": GFWV. “\uj.-ulc"- GLSQ. Oy
¢ pL). lhmeric; GMJIQ, " Belx

land'*; work on this and "higher channels.
17.380—J1AA. Toklo, Japan.
17, TOD—WZXK, Srhem-rta-ly N. Y. Tues.. Thurs,

12 to 5 p.m. f{ieneral HElectric Co.
—WBXL Dayxton, Ohio,
—WGXAJ. Oakland, Calif.
—W7XA. Portland. Ore,
—W7XC., Scattle. Wash.
—W2XCU, Ampere, . 5
—WSIXL, Anoka, Minn..
mental stations.

and other exreri-

117, I.IO—WDO Deal. N. 1. ‘Transatlantie phone.
W2XD0, Ocean fiate. NX. I A T. & T. Un.
17. ORO—GBC Hughy, Encland.
18, 300— PCL, Kootwljk, 1lalland. Works with Ban-
doeng from T n.m.
—WL0O. Lawrence, N. L
14 200— FZR. Salton, Il China.
16. 150 GBX, Ruehy England.
16.060—NAA, .\rlim.tnn, \'a. Time signals, 11:57
to hou
15.050—PLG. Ilnmluen-- Java.  Aftamoons.
15260 FTK, St \ssise. France. Tvleph
15.760—J1AA, Tokle, Japan. 1'p to 10 a.m. Iteam

transmitler,
15.7530—-. . Chi-llna. Saien. Tndo China, Telephony.
15, MO—WZXAD. Schencrtady, N. Y. Broadeasty
-6 p.m.; Sun.. 1 3 pm.; rl-lnylnz wWGY,
15. ‘!oo—DXY, L)m:lny. Trenmark, Experimental,
. Kunfgswitstarhawsen, Geemany.  Mfrer T

15, "SOL\V2XAL New York. N. V.
WeEXAL., Westminster, Calif.

15.210—F YA, Pontolse (Paris), France, 0:30-11:30
a.m. Service de la RadiodifMusion, 103 Rue
de Grenelle, I'aris.

15.210—W8XK (KDKA), Plttsburgh. Pa.  Tues.,
Thurs,. Sat. Sun., 8 am. to noon.

15. l"o_nvj vatlean ity (Rome, ltaly), 5-6 a.m.
—J1AA, Tokio, lananm.

15, ooo—cusxx Central Tuinueu, Cuba.

LS}. Monte Grandes, Arzentina.
—VKGAG Perth, West Australls,

All Schedules Eastern
Time: Add 5 Hours for G
Mean Time.

%‘f andard
rrecnwich

Klln-
rs cyeles
1

Sunday, 3

-—HV] Yatlean Cliy, a.n; Toes
in el

11,520 WMI
XDA.

Deal, N T
Munien 401ty
T1.530— LSA. DBuerms Aires
F1. 180 WBXK. East Fittsbur:
GBW. Rughy O Lm.laml

WNC, lweal,

11.#20- YPD, Suva.

1.5 1—G2N M,  Sonning-on-Thames. Eozlaml  Sat
uplass, 4 aam sSupdavs, 3 e

on 072125 11.360-11,10% - Amateur Telephony.

21T THIGe KKZ, Bolinas. Callf.

2L LU e sucharest, Roumanla, 2 5 pom.. Wed,,
Mat,

4238 13.100—WND, Deal Deach. N, L Transatlantic
telenhony

22 A8 1R,220--Ship Phones.

43,00 11012 -TGCA, Gwmaematn Clty, Rep. Guidemala
10 p..-mbdniglit.

23.35 12.850—W2X0, Schenectaly Antlxlal pee-
gram 3% o, M 1 Tues,  Noon
to 5 pom. Thurs.  amd  Sat.
General Bleet

—W2XCU, Ampere

—W0O0, (kean ah-, N,

—WIXL, Ancka, Minn., aiul Mher experimen-
tal relay Drowdeasters,

23.38 ]2.820... Rabar,  Moreyo.  Sun,  T:30-9 .
haily & 7 a.an, Teleplumy.

23.46 12,780—GBC. Ruchy, Fogland.

4,41 1L.200—GBU, Husby. Enxland

24.46 12,250—FTN, Nte. Assise (Parls). Franee. Works
Buenos Aires, Indo-Chiva and Java. Un 9

m. and other hours,
Frgzbaml
-PLM, Bawbeng, Java. 7450 am.

21.83 12,280 Airplane.

23.68 12,150—GBS, lu Fngland,  Transatlantle phone
to Deal. (New York!.

—F@D. FQE. Asslse, France.

24,80 12.090—. .. .Twkin. Juban. & 4 I

2489 12.015—NAA, Arlincum, Va. Tlme siznaks. 11557
o neon
-NSS, Annapelis. Md.  Time siznals, 0:5%-
10 p.m.

{NOTE: This list is compiled from many sources,

a'l of which aro not in agreement, and which show
greater of less diserepancies: in view of the fact that
most schedules and many wavelendths are still in an
experimental staga; and that wavelengths are ealculated
difterently in many schedules. in addition to this, one
experimental station may operate on any of several
which are to a Group of stations
in common. We shall be 9iad to receive later and more
ascurate Informatien from broadcasters and other trans.
mittlag organizations, and from iisteners who have
authentia information as te calls, exact wavelenoths
and schedules. Wo cannet undertake to answer readers
who inquire as to the identity of unknown stations
heard. as tllﬂ 1s a matter of guesswork: in addition
to this. the harmonics of many local 1ond-wave stations
ean be heard in a shortewave rectiver.—EDITOR.)

21.08 Trulo-China.

2510 11.915-

12,000 Saigon,

Time =i.nals

G,
3 [nM.
-KKQ, Nolinas.

Calif,

25.16 11,920—-FYA, Dontulse. Fri . Variable beams to
French Colonies. "2 b
25.21 11 sso—wsxl( iKb , Dirtshurgh, 3*a. Tues |
Thurs., Sat. n.. 11 am.-1 pm o awl
Rat. night Arctie bragPams,  Telestsion, Man
and Fri, 2:30 pm., 60 line<, 1200 rpuom,
WIXF, Chivago TWENR:
“W2XAL, Nvw York (WRNY)
11,s70- VUC, Caleutta, Indla. 015 10:15 pom.:
¥-9 4.m.
11.210—W2. (WAL Tt
inliad - X o tn
o T8 a1 d-
5:30.
25.12 IISDD—WZXA
—WaXxXF, Clllvm:n
—VYEIGW, Bawnumiille, anala,
—12R0, R, Italy. Alsa relays Naples.
1:30 5:30 pm.
2547 11,780—VEJDR, Drumm Canada.
—. . LUl 1toa, S

“
XDA. Meaieo Cin
G58W, Chehn-funl
mo2pam, e T
n ?"0—CJHX Middlechumd,
1LGW0—F YA, Tuntuise, Fr

11
ni LAC FEN

Man . Canala.
rance, Intercolonial broad-

casting, 107 Lo,
1 l‘-‘m—-YVQ. Maracay, Venesnela,
1 Kal
115 anada.
1.
11, Murconi‘c  yacht,
1L 435—DHC, Nanen Cerniny
11,310—DAN, Norlelch, iicruany, Tihwe Siznals

7 oam., 7 bnn Denlache Soewarre Ilnm:
hurs
27.30 10.880—2ZLW, Wellinzton, N. 7. Tesis 3-8 a.m.
27,75 10.800—G B X. Ruchv. Englaml

—TGW, Cuatemala iry, Guatemala.
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Kile-
Meters eyeles
10,62

o820

‘PLR. DBamloens, Java.
atd  France
times after
wWLO,

Works with Holland
ckdays from 7 &m.; some-
.

ce, N, I,

cdney,  Auatralia,
l\-nm\le Hulland,
lns, Calif,

10.510)-

YLK, 1-7 am.
10.11v—- PDK, am
2 I.

LSY, Dwenas Aires, Arzentina,
1n, 3% -GBX, Rugby, Kngland.
Liz=in—T 44, Ileredia. Costa Rica. .\Iu.-\\'c.-.l. el
Xz pae; Thae., Sat, 4-1a
10, IJO—DIS Nauen, hvrmzny Press \mllvl dally:
. Npanish Eanglish (]
|| m.. German helish; 3
tnan i ~‘|umi-. H
L. Airrman; Y Spaniah.
HRCE TS GBU Rughy, P.m.
l'.s!iU—LSN Buenos Alres. plsne to Europe.

LSA, Bremm Airee

-EAQ. Madrid. Spain.
6l 0P GBW, Rugby, Fnglaml,
SO WEa—. .. Aien, Franee. Tues and Fri, 3 to
[HER
WNC, Inal, N. I
30,99 WMI, Deal, N. J.
an.aa LQA, Bucnos Aires,
3110 Monte tieamde, Argenmina, works Nauen
|rn-m|l.arl) after 10:30 p.m.
RVRAI, Leningrad, U< (Russiar, 23
(IR
'Z(I.‘.'.'l G680 LGN, Derzen. Norway,
3.4 9.590- PC), THlsersum (Eindhosen), Ilohand.  Wed.
ars. n. -1 pomy.. 37
- % am. Phillps
_ ] v Australin,
31.30  9.5%0 WSXAU. sherey, 1'ac, relayas \WCAU dajly,
_. VPD, Nwu, FiJi lslamls. '
31,33 0370— WIXAZ, springfieid, Mas., (W7

b & am.-

T pom. dally.  Westinghouse Elee,

o & Mtz
—SRI. Pozngn. Poland. Tues. 1:13-1:45 p.m.,

. _ Thurs. 1:30-8 p.m.
31.36  9.560—... '\“'llmuusterluuwn, ermany, 10 to 11
i , 11340 aim. e . and 3 to

730 or R0 pm. R
NAA, Arlington, YV,
ZL2X X, WrHington, New Zealand.
New York, 5-11 po.
o WIOXA, Dencer, 'ulorwlu Helay. Kok,
9.: O-OXY Skamleboek, Nenmark. 1 pom. dally.
nelus lnnonlmzcn Sumlay 2-3.  (Medical
Il“llll ";rFII-n‘w ser\jic‘('. alse from Thorshasn,
aroe Istamds,” and Jullanehaaly, Crevnlarml.

-OO—VK‘H_IE Malbourne, Australin.  Wel. aul

Sat 5:7:30 a.m. Amalgamated Wireless, 47
\..rl;‘;lt‘.. Sydney. Austealia.

5 dio Club ot Baerins .\ lres, Argentina.
3 -EH%0C, Switzerland. 3.5:30 pom
"'130~cGA vllle, Canada.
0= GBC nglamd.  Nunilays,

Herlin.

31.18

3110

’i.'.'flﬂ— A.‘Rnl.nt Moroceo.

3 pm. .
ieregularly weekdays, v e LI A EL

S0 -GBK, Thwdmin, land.
0—FL, Parls, France (Elffel Tawer), Tims
.-Iunlls 1556 a.m. and 4:36 p.om,

2.200—GBS, Rughy, England. Transatlantle phone.

E ]ﬂ GBS, Iugby. England,
s.&.’-‘NFo, Cavite (Manlla}, Philipplne 1slands.
Tlme i I p.m.
—NAA Time slcnals 9:37-
10

N.%30- Ship Ph(me:.

s

WSEN, “Leviathan.’
M_\_tl— VKJUZ \lrlh«nlrm-, ‘\u‘tnlln. Mon., Thn.,
Selbn i aan.; Mon., 11- 11:30 p.m.

RBM—W2IXAC, Schraectady, New York.
X630 W2XCUY, Amhere, N, I
WXL, Chliago
%.630- W3IXE. Cahlmare, Md  12:15-1:13 p.m..
10:03-11:15 pom.
waxyv, Idand Chy, N. Y.
WEXAG, tun. Ohlo.
WiXG. A,
WiXX, Washinzton, D. C.

Aud ofher exberimental stations.
WOO Preal, N.

2X00, Ocran Gate, N. 1.
RATH— RVIS Khabarovek. Siberla. 5-7:30 a.n.
HC2!M, Guayaqull, Ecuador.
W00, Ocean Gate, N, L
-PRAG, Porto Alezre. irazll, B:30-9:00 a.m.
N l'n PLW. Bandoeng. Java,
X.100— EATH, Vicnna. Austria.

3:%0 to 7 p.m,

Roisn

Mon, and Thur-

—JlAA, Tokyo, Japan, Tests 3-8 a.m.
2015~ Alrplanes,
7.080--VK2ME, Sydney, Austraiia
7.9:0-—-DOA. Deoeberitz. Germany. 1 to 3 pn

Reichpostzentralamt. Beelin

VYPD, Sova, Fiji Tslands.

Tokio, Japan (Testing).
Kootwijk, Infland. afier 9 a.m.
Kte. Assise. France.
Kootwijk, Holland.
Sie. Asslise.
: , Bogota, Colnmhla, 6-10 p.m.
.520—CGE, Calgary, Canaila, Testlng, Tues.. Thu.
nA0—. ... C'E1  IP'rado,” Riobamba.  Feualor.
I‘Inm 9-11 p.m.

. .*Radlo-Touralne,”
f.yons. France.
1 w10 am

1,1]0—l Ebcrmlhle.

1.370—)(25A.
am.-noon; 1-2
;fwr mldnlgh'.. LA
Wed. AP 31
7,320—2Z7). Tnhannm!:ur;:.
a.m.-2:30 p.m.

(Continued on oppogite puage)

9 am to7 B

France.
Paily cxeept Sun

Termany.

Man..  Thur-.

\nem Llreuln \h-xlm .10 a.m .

40.90

Ro.  Afrira
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SHORT WAVE

Short-Wave Stations

(Continued from opposite page)

CRAFT

— When to Listen

345

Kilo. 02,50  3.256—WwOXL, Chiesgo, I,
Meoters oy cles Meteps @ Kile-
116 7.230—DOA, Doeherilz, (iermany. 150 G.060—7L0, Nuirubi. Keoya, Mfiiea.  Man.. Wl Moters cycles
41,59 7,220 HBYID, Zuricl, Switrerland.  1st amd 3l Foio 1o aan, to 130 pone From 10:30 92.5-91.9 S.Ei!SIED—KFR. WIE, Clty of Seatile.
Nundays #b 7 oam., 2 puan. Tucsduy, Thnrslay, Sunday. Nash., Light Dept.
— .o Badapest, Jlungary, 23a-de am., WIXAU, Dyherry, 1%a. lhln- Wil 9420  3,131—KQS. KQV, Cliy of Los Angeles, ('alif.,
T, Thur,  Hat, Indapest ‘Technieal .50 donnn VESCF, Malitax, N, & i i [ Water Dept.
Nefioal, MUR . Wedalest, Milexyelern wan, 58 pa. On \\'ul 'i Xun., 95.00  3.136— PK2AG, Namarang, Java.
ey 7.1us vsms SHgare, 8080 Moo Wed. and (R . 95,48-97.71  3.112-3,070—Ajrcraft.
Erh., ed0 1 am HKD. uranauitla, Culumbia. 96.03  3,12+—w00, Deal. N, J.
T I—HKX, lhu,nu Columbia EHE 1 6.010- WEXAQ, (hicago, T (WMAQ). 97.53  3,0T6—w9XL, Chicage, 1l
O T.un— EARI2S, .\Iadrld, Shab BT Lom W2XAL, New York 98,95  3.030—....Motala, Sweden. 11:30 a.m.-nuon. §-
1 4. e -CTIAA. Lubon.  Portogul Fridays, 37 PK3IAN., sourahaya., Jasa. 89 am. 10 pm.
4075 G- VESCA, (algary, Mea., Canada. VE9AR, Saskatoon, Nask., (anada.
a6 axn— EARIIO Madril, \lum Tues. and ¥ar.. dose Gz WIXFE, Chicagn. 111 100.7 to lLos.: meters— 850 to 2950 ke Television.
oL L, [ ' W2XBR, New York, N. Y. ~WIXAY, Loston, Mass, 1.2, 7:30 to le:30
i f\-J—FEMC. casalilanca, \Iurmw . Taes, 4407 6,006 ZL3ZC. (Christchurel, New 10 o qlaily ex, Sun.  Works whih WIXAC
Wel.. Rat. pm. to midnight, Tuesdays. l‘hur-.la}s ang 10-1F pm.  Shortwave & Telerlsion (orh.
170 6.860 KEL, Rolinas, «alif, 3 5 -W2XR. {ang Island City, N, Y. {4 to 1In
‘Radlo Vitus, Itari~, Fraoce. {11 am., 3 Testyeigalpa, Hopduras, 915 L. .. exe.  Nymlays, Sllent 7-7:30 =at.
T i midnight., Mon., Wed.. Frl. From 11 Radlo Plctures. Ine.
s 6.840— CFA Dmmlm)rul\llh Canads. p.m. in» mldalghl, Sat. Iat. 8. W, Club -WIXR. ('liiago, 11N
1l In 5 WND. lieal. N DRakran -, 105.9 2A833—WGXAN lwos Angeles, Callf,
1t.m  §,605—TGwW, l:namnnl.u City, Gnatemala. 3- Mosceow,  Russia. 10 a5 pn W7XAB., Spokane, \Wash.
11:30 p.m. o ML, ¥ Tliur. 1v5.3 to lﬂ:h.l meters— 273 to 2850 ke,  Televi
$1.49  6,660—F8KR, (unstantine, Algeria. Mo, Pri, % encanield.  TiR 11 pom. -W2XAB, New York l_‘l.ty Columbla Hrua.l-
o casting  System. 2.6, 8-11 p.m.  On Hat
HKM, Bocota, Colombin, 911 ton Frawee,  Testing, £:30 amd  Sumiay o 10 pm. Works with
15,50 6.360—RFN, Moscow, U.X.SR. (Rassia), 9 5 St 1:30, 3115 W 343 WIXE on 13.99 meters, .
am.-4 p.m. araund (i3 ware. -W2X 80, long ksland Clty, N, Y.
46.05 6.515 - W00, l'cnl 0 L —WgﬁeA.“("llll\'lﬂ.‘ lll‘.l .
16 1 G TGW. Gdaremala Gl Gort 911 pon. 19097 G Noon to 2 pe o WOKG, Wes Arette, lod.
1660  G.130—REN, Mosw, U.S.5.K. Tues., Thurs and b L 5“—“9‘” London, Ont., Canmfa.
8at, 67 ann St S470— HV), vy T-1:0 m. 0.2 2 - Airera
46.70 6,177 W2XCU, Ampere. N. J. Sundays and holil 121 9 wGXAF Sacramento, Callf. State Dept.
WOXL, Anska., Mino, 2904 HKE, Mede of Agriculture.
m.io . Dound Beaok., N. 1 Relave WJZ ) XDA, Mevi . 121.3 2,470 Police and Fire Departments.
o o oo 1 oaam: S, 13— HKD, Barranguitla. 8 0:30 —KGOZ, Cedar RaLids, la. — WRDAQ, Toledo,
1:30-8 el : I po—1 a.m. e Mon.. Wel,, SRat.; 2 1 7:45-8:30 p.m. Ohto.
1700 8,330-—HCIDR, (units, Keymlop, %-11 1. Hunday.  Ellas 1. Fellet, 122,06 2,458—WPODG, Youngstown, Ohlo.
—X1F, Mexieo City, Mex. 7-9 pan 2 L1 m G.710--YESCL, Winnlpeg. «anadu. 1223 2,1532—-WRBH, Cleveland, 0. — KGPP. Iurt-
1 a.m. 1 o600 5 510- -Aireraft, land, Ore.
17.35  6.335—WI0XZ, Airplane Television. 0 -WBXJ, Columbus, Olin, —WPDK, >Milwaukee, Wis, — KGPH. Okla-
—VYESAP, Drummandrille, ‘anaa. 00- W2XBH, Itrouklyn, New York City (WRBC, Lhoma (ity. Okla.
-CN8MC, t'asahlanca, Murueeo,  Mon. 3.4 R Lo Wity 123.0 2,440—WPDF, Flint, Mlch. — WNDA, Miami,
o, Ties. T-8 am, 41 p. Relavs Rahat. W00 5.170- OKIMPT, Prague, (‘zechoslovakla. 1-3:30 Fls. — WPDP, Philadciphia. Fa.
1737 6.280—. . Q'rulmnru. Franee (¥ p.m., Tues. aml Fri Lansine, Mich
-WWV_ Buarcao of Staodards. Washington, PMY. Bandoenz, Java. —W3XB, Portable.
¢ Tuesdays, [ EUI B OF ' Sran- _~'PMB. Sourabaya, Java. 1239 2,422 -WMJ. Buffalo, N. Y. — KGPE. Kansas
dard Frequency ‘wle. 1075 GBC. Rurhy, Englaml. City, Mo, (Mo State).
17 %1 B.2TP—HKC, Hogota, Colombla 2230 1130 pom. 1.975— W2XAY, lonz Island Cily, N. Y. 124,2 2,416—WwPDI, Columbus, 0. — WPDE. Loulsrille.
1N 00 6.20—MKA, Barranduilia. Colombia. $.10 p.m. I t.o20 LL, P"arle, Prance Kentucky,
ex. Ma.. Wal, Fri. GL.2Z-62.50 1,500 |00 -Television. —KGPB, Mlunealolls, Minn — WPDJ. 1ua-
1T R 6.170— HRB. Toxuclealha. 11 .|.Iur|~: —WEXK, Pitrsburgh. 1°u. saic, 3, R
pm., Mou. Wed.. Fri.. N : 1,300 wzxv. Tong Tsland Clty, N. Y. —WPDS. St Paul, Minp. — WPDA, ‘Tulare,
Club program,  Sat E1:30 1" .m. 700 WOXAM, in, T mme slznals.)
15Th 6.133—WOXAL, Chleage, 1. (WMAC), and Ale. wixy, eton, Ty, 1245 Z.lIO—WCK. WRDR, WMO, Detroit (Helle
planes. woxL o, 110 Isle, (irusse Polnte, Highland P'ark, Mich,
VEICL, Winniler, Canuda. 530 11 po. 6260 1.785—Aircraft. —WPDW, Washington, D, ¢,
18T 6.1l WEXK, Fast Pmlburuh Fa.  Tues.. Thurs., Ad gther experimiental stations. —KGPD, SRan Francisco, Callf.
Sat., 8un, 5 pae te mbnlat VZIA. Drumondville, Canada, —KGPG. Vallejo. (allf. I*olice Depr,
A% 6120, .. Matala, Sweden, “Rundreddin, 6:30- 62.80 1.700- -ZL2X X, Weilington. New  Zealand —W3XAG. Baltimore. Md.. Police Dept.
7T am., 11-4:30 p.m. Holkluys, 5 am. to Gon n— Radis LL. Faris, P‘rlnco 1231 L3us—WoXL, ¢lhleago, IL—W2XCU. .Anyere,
5 p.m, " WOO, tecan Gute, N. I N.J.
—F3ICD, Chi-Hoa (Malgon), Indo-China #. 1500 -WiXAB, Iurtland. \lr —WPDT, Kokomo, Ind. Police Dejt.
f:20-10 am. 65.22-66.67  1.300-1,600—Television. 128.0-129.0 —Aireraft.
—W2XE, New York ¢y, HBelave WARE We6XC, Tax Anzeles, Calif 1:0.0 .306—DDDX, 8.8, ‘‘Bremen” and “‘Europa’
- FL, 11-:ir're1 'ralw-- Paris.  5:30-3:45 a.m., 67.67  §,430--DOA, lml;enu.ll.:-lm;mu 67 pm., 2-3 teating
S:0G-12:A0 $:05- 40010 pom. rm., Mon, \Wed., Fr 136.4 1429 metors- -2,100 to "“00 ke. 5
- .. Toulouse, Frahce,  Sunday 2:30-1 pm. 70.00 4230 OHK2, Vienna., .Anstria. Sundaye. firet 15 L —W2XgS. \e: \lm- B Y.. I‘l’:’)l"vhii‘or A
EAR25. Barcelons. Spain. 1t pom mimues of hoar fram To T p.u 60 1lnes deep, 72 e 25 pm., T
19, 6,110—VESCG, Calzary, Alta. nada. 1233 RVIS—Khahapssk, ~Ilwr|.. 13 am p.m. ex. Sundays, Natlonal It th
Leld 8,1 W3IXAL, Broamd 1l ol GOLJ. B.x 'Temerie, Co.
VEICF, llallfax, N, . Canada.  6-10 LO% L ISH- 1160 -Ajrcraft, —W2XR, Long Island City, N. Y. 48 and GO
nm., Tw., Thu.. Fri. 1.135% Ship Phones. line. 5-7 p.m. Radio Plctures. Inc.
117 6097 YVEIGW, Bowmanville, Outario, anada. t11s— W00, Deal, N, J. —~W3XAD, Camden. N, 1.
[HB | B.0%0— WIXAA, lilcaxa, 411 (WOCFL 6.5 . 4105 —NAA, \rlln"!nn. Ya. Time siZnals. 9:57. —w2XCW. Schenectady, N. Y.
TN oL, 9:A30-10:15, 11-12 pom. 8- 10 po, 1157 am. W ool -WBXAY, Filtsbur: Ta. 1,200 1L1.M..
W vlub programs. From 10 pom. Sararday 1,730—F8KR, Cunstantine, Tuois. Afrkea.  Mon. £0 holes, 1:30-2:30 pm., Mon., Wedt . Fri.
to 6 a.m. Sunday. amt Fri WIX AP, (I;Icngo, .
A0 §,070— VESCS. Vancouwser B, €O, Canada Fridava 13RO (Pratn Snwerallor. Rome, Traly 142.9 to 150 meters—2.000 to 2,100 ke. Televislon.
before [:30 a.m.  Surddays. 2 and 10:30 pm ... Torin. Iraly. W2XAP, l.r.gy (‘Ily .
Toliwnneshure, So. Africa, 10:30 a.m.- Icheritz. Germany,  (Televisd o —W2XCR. Jersey City, N. J. $-5. 6-9 p.m.
7:30 pm. . Ronnint-oun-Thames, Fngland. 5 a. ex. Sun.
16 6.0R—SAL, Matala, Sweden, 6:30.5 . I m, Sundar. —W3XK, Wheaton, Marvland. 10:30 pm -
to Lo pn 81.2¢  3,580—027RL, (‘openhazen, Niemmark. T and midnight exe. Sun,  Works with WoXJ.
9,30 6,060~ W3IXAL, <incimiai. Ohje  Relave WL, after & o ‘W2XCO, Passate. N. J. 2-3 pan. Tu..
6:30:10 am., 1-3 pm., & pm. to 2 am., R1L46-85.66 3 a5 - Amateur Telephony.
daily.  Sunday after 1 pom 26.50-86.00 3, 190-3. 16— Adrcraft, (Continued on page 362)
(1T 29 X g . ]
Star” Short Wave Broadcasting Stations
The following stations are reported VK2ME. Sydney, Australia. 31.28 HRB, Tegucigalpa, Honduras. 18.62
A : A o P
regularly by many listeners, and are meters. Sunday morning from 1:00 meters. Monday, Wednesday, Fri-
known to be on the air during the to 3:00 a.m.; 5:00 to 9:00 a.m.; and day. and Saturday, 5:00 to 6:00 and
hours stated. You should he ahle to 9:30 to 11:30 a.m. 9:00 to 12:00 p.m.
hear them on your own short-wave FY.JA, Iointoise, France. On 19.68 . )
receiver. All times E.S.T. meters, 9:30 am. to 12:30 p.m.; on T14, Heredia, Costa R':“- Central
G3SW, Chelmsford. England. 25.33 25.2 meters. from 1:00 to 3:00 p.m.; America. 29.3 meters, Monday and
- - d 25.63 meters f 14:00 t Wednesday, 7:30 to 8:30 p.m.;
meters, Monday to Friday, 1:15 p.m and on Za.ed meters from 4 L 2
3 2 ns ot 6:00 p.m Thursday and Saturday, 9:00 to
to 7:00 p.m, Signs off with the mid- | M. 10:00 p.m
night chimes of Big Ben, in London. Konigs-Wusterhausen, Germany. On SO P
A il k ——p —_ 31.38 meters, daily from 8:00 a.m. XDA, Mexico City. 25.5 meters. Daily,
HVJ, Vatican City. Iiaily, 5:00 to 5:15 to 7:3 3:00 to 4:
19.81 : 2:00 to 2415 o 7:30 p.m. . 0 4:00 p.m.
a.m. on I2.04 megersy; 2: 0 2o HKD. Barranquilla, Colombia. On 50
= . . g . - "
a.m. on 50.26 meters; Sunday 5:00 meters, Monday, Wednesday and F3ICD, Chi-Hoa, French Indo-China.
- =i g * o
to 5:30 a.m. on 5026 meters. Friday, 8:00 to 10:30 p.m.: Sunday, 49.1 meters. Daily from 6:30 to
12RO, Rome. Italy. Daily on 25.4 7:145 to 8:30 p.m, 10:30 a.m.
meters from 11:00 a.m. 10 12:30 p.m.. VE9GW, Bowmanville, Ontario. Can- RV15, Khavarovsk, Siheria. 70.1
and 3:00 to 5:30 p.m. Woman an- ada. 25.1 meters, from 1:00 to 10:00 meters. Daily, from 3:00 to 9:00
nouncer. p.m. a.m,
R —— e e ——— e ——
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Short Wave Question Box

Edited by R. Williaimm Tanner, W8AD

Capacity Values
R, E, Zhmmerman, ‘Turtle Creek, I'a., Jdesires
the following infornustion:

(Q.) What are the values «f C 1o CH and R1
te W3 (in the cirenit on I'nge 227 Dreecdan,
1ssue) ?

(A.) You are advised (o read the artiele
again, for all eonstams are given.

(Q.) Approximately how many turns shonld
the cuil have, Tor wives of 75 to 100 eters?

(A) 1,1 may have 30 turns, aml L2 10
turng: wire gauge No. 30 D. C. C. ou a form
1%* In diameter,

Simplest 1-Tube Set
John MeMessor, Southingion, Conn,, degires:

Q) A cirenit of the simpiesi one tube bat-
fery reegiver,

(M) Sueh a eircuit Is given in these col-
umns. € is a1 milget varlable condenser of
000025 mf. eapacity, C1 and C3 00014 mnf,
Y s At mf, L and 1.1 are the plug-in
coils amd may he any gZood make., R i3 a 2
to % wezohm grid-leak and R1 i8 a tilament
ballast resister for one 201\ (ube

4 1 ; N
ANT. > OLA I 3
o-—/l czx PHONES

08
Y | |
~ 1
we
4 l
3

" e

GND LF.AB5+;

i s
_Fr

Hook-up for simple ‘“one-tube” S-W
receiver; an R.F. choke (85 M.H.) is
advisable in series with phones.

Dynitron Oscillator
11, Win. Covert, Baeo, N. Y., writes:

(Q.) Can you publish a eircuit for a dyna-
tron oseillntor, using a 24 lo oscillate efMec-
tively at 9 merers?

¢A) A dynatron WILL XOT oseillate on
waves below about 60 or 70 meters At least,
in my own experimenis, 1 have never lwei abie
to make them work any lower,  Fyen abuve
theze waves, it Is generally necessary fo (ry a
dozen or mere tubes to find ane that will work
sarlafactorily.

Hartlev Transmitter

L. Jones, Kanzas Ciry, Kansas, writes as fol-

lows @

(Q.) [ would like to have a eirenit of a
Iartley transmitier using a 45 1ibe

(A.) The eircult is given in these columns.,

(1)) Whar would he ithe power outpnt of
this eireuit?

(A.) I'robably the snme as g normally op-
crated 10, about 5 watts.

A

10 TURND

¢
s,

Hartley transmitter circuit, using a
45 tube.

oR 5,000
FEEDERS  QHMS - ¥

Transmitter Inductances
Lonig Mitler. Chieago, i, writes:

(Q.) Vlense give number of turng of eopper
tubing to be used in plaee of oviginal coils in
8% meter phone transmitier deseribed in the
Ireee - dam, ixsue.

(A U'se the same number of turns  as
speciticd in article.  The eapacity of 1he tuning
condensers Is sufficleny 1o enmpensate for the
shadl variation in fnduetince,

(3.} IMease print eircuit for denbling down
to 40 meaters.

(A Prequener doubling  iu rhiis  cirenit
should not b attempred  withonr adding ane
other stage nod this would mean an entirely
new design.

((3:) How may I connect a milllammerer to
determine watis input?

{A) This should he connected in the “RB”
positive lead to fhe last or oniput stage.

Modulator Query
Charles Coverdale, Keansburg, N J.,
know :

(.} Huw to conneet a modulator to trans-
mitier, amd nse less plate veltage than the
wodulated amplitier,

(A} Sueh a proeedure wonld resnit in only
a very small perecntage of modulation aml
would he unsatisfaeiory,

wants 1o

Choke Location
I°, E. Litoer, lTorrlngton, Conn., asks:

{Q) In regard 1o the artlele by Walter
Drwierts, ee-fan, fssne, what is the value of
1he 1LF. ehoke amd where is 11 plaeed?

(A7) Thig should have a value of 83 M.
and would be eannected  hetween the A
transformer and tiekler connection on coil base,

Receiver Queries
Walter Wasama, TDefroit, Mieh.,, and Jouas

TTamiltou. Jowa City, Towa. both request @

() ) The values of conmlensers and resistors
of the ~H0 Spert Wave Recelver,” Page 1474
April-May issue: also colls.

(A The Inducfanees 1.2 and 1Y are any
rond make of colls. 1.1 should he exactly like
A2 ohnt a 0025 mf, midget condenser must
he eqnneeted in owerfey with the antenna.  C1
amt 2 00014 mf,  CY 000025 mf, R 2
megohms  R2 200 phm pofentiometer. K3 10
ohm rheostat., €O 00025 ml.  The R.F. choke
shonuld bhe one degizgned for short waves.  “T'he
A rransfarmer may  ba to 1 rafio. Ca
ahout 002 mf,

Special Tubes
Joseph  Wilkinsg, Cineinnati, Obhlo, desires to
know :

(Q.) IT there are any UV fwg welt tubes on
the inarket,

(ALY There are none that 1 know of,

Q.Y Can_an LRCA enticonb using 199 rubes
e adapted ta a ghorl wave super?

(A These eatneomhs are peaked around 20
IN.C. whieh makos them unsuitable for short
wave ghipers.  Slgnals ean. of course. he brought
in. but with many squeals as well as image
frequeney interforence

Television in Florida

W. . Randall, OrTanda. Fla., wants to know:

(12.) If 3t ix possible to hring in television
pictnres in Flarida ¥

(A It eertainly should he possible provid-
ing the air is safticiently clear of your famous
={ntie.

(.Y What cirenit is hest for fareigm rceep-
fion?

A The superhet cannat he exeelled Tor for-
aign receptian,

(0.0 Where ean 1 get a list of all the broad-
ecast stations in the world?

{A ) The Radia Cail Book Co.. Chicago, 111..
publishes a book on this.

www americanradiohistorv com

Crystal Detector for S.W.'s
d L Cavanagh, Latrange, 1L, asks:

1)) Can a erystal deteetor be used in shert
wave sets?

(M) Crystal derectors, if of a stable type,
can be nsed very easily. 10 the bulider desires
a two Yube set, detector and AT, a erystal
can be added to 1he two mabes in such &
manner  that the set is far more sensitive.
A eirenit for this is given in these coltimns.
Only o earbornmdum erysinl has heen Founrd
stable enongh when tuned R, is employed.
The two sers of eoils may be any make de-
sived,  Tuning comlensers of 00014 mf. are
advised, A Oh vartable-inu tube ix used as an
L, anmpllfler and a 27 as a regeneration
tube.  1n sueh a elrenit feed-baek is praetieally
elimingted @ both sensitivity and selectivity are
comparatively high.

0001~ 2 N
000025+ ME
MF.
{ 2MEG. — | =&
{
KT, '
66014
MF.

500 o154+
C

ONMS el

i 3 ra

The “erystal detector” is staging a

come-back, judging by the interest dis-
played lately.

Crystal Detector Again!
Adamz Broek, Grand Raprids, Mieh,, wants the
Tollowing data -

(k) Can yeur publish any dala pn the use of
1 eryatal Jderector in a tuned R.F, hooknp?

(&) ‘The erystal again An article will
probably appear on this subjeet In the near
futpre, as |here seems to e considerabie Inter-
et shown in eryvstials just now.

(o What type of eryvstal would be hest.
Trem the stamdpaint of stableness ?

(A The earhorundiin fyvpe s very stable
and, when operatedd with one ar nore % RUF.
stages, no battery adjustinent is necded,

t1.) Can you give a cireuit of a deviee for
measuring  the tiehl strength of varions an-
tennas nged lor fransmitting? 1 understand a
crystal I8 uxed for this

{A.) The circuit ig wiven in these columns.
The eoil and varlable eondenser will T desigued
for the wave of the transmitter. ‘The eoll ix
couplet 1o a2 turn eoil ghunted  Trom  the
shieldad box and erystal detector. A milliam
meter, 0 to 1 M.\, is placed in the output
cirenit ol the erystal vectifler, ‘Tho radintion
qualities of an antenn:t in different directions
may he determined by this efficient little device

(Continued on puge 348)

v b w
£ J

Crystal and milliammeter are used in
this eircuit to measure field strength.

FAl
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In the 716-683

Ten-Tube Broadcast
Two-Unit Super

Pentodes in Push-Pull
Three-Vario-Mu Tubes
Double Tone-Control
Fractional Microvolt|
Sensitivity
10 kc. Selectivity
1114" Electro-Dynamic

THE. FINEST
BROADCAST RECEIVER
THAT CAN BE HAD

The 716 tuner as described above, completely factory wired,
tested and RCA licensed. Size 1614 long, 1024” deep (ex-
clusive of controls) 735" high. Shnppmg weight 25 Ibs.
..Price $69.50 LIST

The 683 amphﬁer is mtcnded pnmanly for use with the
716 Tuner. Supplies required B, C.and heater currents. De-
signed to use with 855B Speaker (800 ohm field). See Page
7 of catalog for complete description. Factory wired and

Speaker

3="27"s, 3="51"5, 2="47"s, 1="80.

726SW All-Wave Superhcterodyne, complete as de-
scribed above, wired, tested, licensed, including S.M 855
114" electro-dynamic speaker unit. Size 2015” long, 12"

Tubes required: 2—"24"s,

deep, 814” high. 110 volt A. C.......... Price $139.50 LIST

SILVER-MARSHALL, Inc.

6419 West 65th Street  Chicago, U. S. A:

Canadian Division:
SILVER-MARSHALL of CANADA, Ltd.
75 Sherbourne Street, Toronto

Export Office: 41 Water Street, New York City, U. S. A.

tested, RCA licensed.

No All -Wave Receiver Will Beat the 726SW

Price $69.50 LIST

In the 726SW

Nine-Tube Broadcast Super

Eleven-Tube Short-Wave
Super

No Plug-in Coils
Pentodes in Push-Pull

Three Vario-Mu Tubes

Sensitivity Between .45 and .7
Microvolts per Meter

Selectivity Absolute 10 kc.

111" Electro-Dynamic
Speaker

¥ SILVER-MARSHALL, Inc.
g 6419 W, 65th Street, Chicago, U. 8. A.

: [] Please send me full technical details on the S-M
8 716-683 (enclosed you will find 2c).
¥ M Please send full technical details on the S.M 726SW

s (enclosed you will find 2c).

' [] Please send me FREE your November General
. ¥ Parts Catalog.

' Name . _ .

['] Ad(lrl‘KS

- s eme—
Lessssssesesseseeeeeeeneenennenennesl
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S-W Audio Amplifier
Roger Hill, Leominster, Mass., requests:
Q. 1. Will you kindly give details of
an audio amplitier, with an ’01A first

SHORT WAVE CRAFT

SHORT WAVE QUESTION BOX

(Continued from page 346)

What Is Zero Beating?

and & 'T1A push-pull power stage?
A. 1. The schematic circuit is shown Clarence Peyton. Byesville, Ohio, sends
in a diagram reproduced hercwith. The in the following questions:
DET. T
PLATE ) 29‘ A T/Z 171A 0?.
e ¢
¢ O
P 6 P f [
%) e
z .
T , Diagram for au-
o dio anmplitier to be
o | Q@  ysed in D.C. short-
P, 8 ( W wave receiver, the
\?o I X second stage em-
Br g 0 I ﬁ ploving two 'T1-A
(=l B+ il o tubesin push-pull.
9v.C- vy Either a three-
- l tgrﬂﬁnabcou tput
choke “OC” or a
fOV.C- —O regular output
O > transformer may
“c+ A= g [ [ [ \ be used.
% 4 \
A+ [ P~
180.B+ "\4~0HM5 l’ \
o 171 A
parts may be mounted on a 6x7-inch Q. 1. What is “zero heating?”
wooden baschoard. The first transformer A. 1. This means tuning in a station

T1 is a 2-to-1 ratio type; the second, T2,
is a standard push-pull type. Either a
three-terminal output choke OC or a
regular output transformer may be
used to feed into the speaker. The fila-
ment rheostat has a value of 4 ohms.

Socket Power Unit
Blair K. Thorn, Margate City, N. J,
asks:

Q. 1. For data on the Phileo “Type
8-604" socket-power unit.

A. 1. The Philadelphia Battery Co.,
Philadelphia, Pa., will furnish you with
a diagram of this unit, which will enable
you to make any changes you desire.

Infra-Red Ray Transmitter

R. K. Ruch, Allentown, Penna., wants to
know:
Q. 1. Can you supply details on an
infra-red ray transmitter and receiver?
A. 1. We have no information at
hand on such apparatus.

with the detector oscillating. On tuning
slowly, the station is first heard as a
very high pitched squeal, which dimin-
ishes in pitch to zero. As the tuning is
continued, the pitch will go from zero to
high again. In other words, two squeals
will be heard for each station. Between
these squeals, the modulations of the sta-
tion will come through clearly.

Q. 2. When using a good R. F. choke,
which is the better connection for the
tickler—series or shunt feed?

A. 2. Both should give equal results,
from the viewpoint of signal strength or
selectivity, However, it is always well,
in a short-wave receiver, to keep as much
of the R. F. current as possible from the

R. F. choke. The series method accom-
plishes this.
Q. 3. Are better vesults secured. by

coupling the antenna to the secondary,
through a series condenser, than by us-
ing a separate primary?

A. 3. This depends upon the receiver;
capacitative coupling gives greater gain

5PACE CHARGE DETECTOR

/
<_|F TO BC
v T ANT.POST
50,000
R OHMS RFC 1
S ¥ R2
OSCILLATOR
e
A 7o+“<g B+‘cg 8-
Above—Hook-up for space-charge detector, using variable

resistor R2 to adjust grid voltage.

At Right—Obtaining re-
reneration in space-charge detector circuit by using center-
tapped secondary coil L2.

Feb.-Mar., 1932

when tuned R. F. is employed ahead of
the detector or when the detector is the
first detector of a short-wave super-
heterodyne. The degree of selectivity
depends upon the length of the antenna
and value of the coupling condenser.
With this method, a short antenna (5 to
10 feet long) will give startling results;
in fact, 3 to 5 feet may be used without
the coupling condenser.

The capacitative coupling scheme is
not advisable for straight regenerative
sets; since the capacity must be of a
very low value, in order to produce “hole-
less” tuning.

Regeneration With Space-Charge
Detector

1. Peterson, Detroit, Mich., writes:

Q. 1. T have huilt a Super Short-
Wave Converter, for use with my “S-M
722" broadeast receiver. The “B” volt-
ages are al] taken from the power pack
in the receiver, and that for the inner
grid of the space-charge, short-wave de-
tector Vi is taken directly from the
screen-grid leads of the broadcast tubes;
the oscillator plate voltage comes from
the same source. Signals are very weak,
in fact, nowhere near as loud as those
obtained on a plain regenerative set. Can
vou advise me as to the trouble?

A. 1. Your trouble lies entirely in the
voltage applied to the inner grid of the
space-charge detector. As this is in the
vieinity of 70 volts in the “S-M 722" re-
ceiver, it will have to be cut down to the
correct value by means of a variable
50.000-ohm resistor R2, connected as
shown in the diagram herewith.

Q. 2. Hov/ can the tuning of the first-
detector circuit of this converter be made
sharper? T do not care to add any more
tubes or tuned stages.

A. 2. Regeneration 1in the space-
charge detector could very easily be
added by center-tapping the secondary
cotl (L2) and cornecting as in the second
diagram. A special low-inductance
R. F. choke will be needed, located close
to the detector plate. This must be
capable of effectively blocking the high-
frequency currents and passing the I. F.
currents. A total of 200 turns of No. 36
enamel wire, on a %-inch form, has been
found about right for a choke in this
position. The regeneration condenser C
should be a 25-mmf. midget type.

= TO BC

ANT. POST

SW

REC.}
2

8C
RFEC 1

/ S and
/
10
OSCILLATOR

www americanradiohistorv com



www.americanradiohistory.com

Feb.-Mar., 1932

A First Class “Ham”
Station
By GORDON I. HENRY. W9DFR

(Contiuned from page 313)

A split antenna coil must be used to
load the tubes evenly. Ten turns of one-
cighth inch tubing will be large ¢nough
for all bands. The antenna ammeter is
in the eenter at the point of highest im-
pedance and should have a range of zero
to one and onec-half,

Tuningz the Various Stages

Assuming the transmitter to te prop-
erly wired, we may now procecid to tune
the different stagres,
liammeter will drop sharply when the
tank condenser of that stage is tuned to
resonance with the erystal. Care should
be taken to see that not more than 250
volts is applied to this stage, or injury
may result to the crystal, Voltage regu-
lation ix secured by means of R, A flash-
light bulb with ouc turn of wire held
close to the induetance will show whether
or not the stage is oscillating. For an-
other indication, watch the milliammeter
of the first frequency doubler, Tt will not
read more than five mills until exeited
by the oscillator.

After the oscillator is operating prop-
erly, clip the two excitation leads of the
power amplifier on the first frequency
doeubler; remove the tube from the second
doubling stage; and then tune the tank
of doubler one until the milliammeter
shows a dip. The flashlight bulb should
light when held close to 1.2, if the tank is
tuned to a harmonic. With the proper
coils in L4 and L5 for the 7,000-kilocycle
band, tune (5 with the key open until
the flashlight bulb lights when held close
to the tank coil, 15, Then to neutralize,
the two condensers designated as C7 are
rotated together until the light disap-
pears,

The bulb may now be removed and the
key closed. (‘5 should then be readjusted
cavefully for minimum plate current; if
everything is operating properly the
plate current will be from farty to eighty
milliamperes. The antenna is eoupled to
the amplifier and brought into resonance
by means of C8 and the c¢lips on 1.6. The
same number of turns should be used in
cach antenna coil; thus providing an
ideal coupling system for a zeppelin-type
antenna.

After all other adjustments are made,
resistance R4 is varied for maximum an-
tenna current. This last adjustment is
important and shpuld not he overlooked,
especially when using the last stage as
a straight oscillator; since the antenna
current is increased by as much as a
quarter-ampere.

Circuit Constants

A ward is added here ahout the circuit
constants. While some of the values may
be changed without serious loss, the
builder will do well to use those values
designated.

In the case of L4, if any changes aro
made in the number of turns or diameter
or size of wire, the coil must be brought
into resonance in the following manner:
Open S1 and reverse S2 so that the last
stagre is operating as an oscillator. Turn
C5 until the milliammeter shows the low-
est reading and, if this happens with the
condenser at maximum, remove a turn or
two from I.4 and try again. If the dip

The oscillator mil- |

'
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RELIABLE Short Wawve
RECEPTION

Use with your present Set, attached
in 10 minutes—NATIONAL NC-5—

most powerful converter made.

NATIONAL NC-5 Short-Wave Converter for uxe

with any radie set

Nu trauble to connect this powerful NC-3 to any
radio =xet.  Simply move the antenna wire from
the wet to the proper bhinding bost on the con-
verter =—connect the converter wire to antenna
ot on the set and plug the eleetrical connection
into baschoard alongside the ane that goes to your
set.  No need to disconneet when receiving ordi-
nary broadeasts,

WORKS WITH ANY SET

Owing to the super-power of the NATIONAL
N3 Converter (there are two extra stuges of
amplification), it will hring in broadeasts and code
on_ short-waves from all over the world on any
rudio set.

SINGLE CONTROL TUNING

Svecially desitned to make circuits “track’” each
other accurately.  No intevlocking or “‘dead spots,”
Operation is stable over the range.

NO PLUG-IN COILS

The NC-3 Converter has a new coil-switching
svstemy with practically perfect results for con-
verter ure, hut without the inconvenivnce of plus-
in coils., The new design hebps, but R-34, the re-
markable lowe-loss dielectric, really makes it pos-
sible.  No ordinary insulating miateriai works as
well. There is no intercoupling between coils.

A Chanye in Culoy of Dial Liokt Indicates

Which Cuils Jee in Cirenit

ATTRACTIVE — COMPACT
Size, 8” x 17!4” x 12", Standard Model.
In beautifully finished metal cabinet.

DE LUXE MODEL

In hand-rubbed solid mahogany case with gen-
iine inlay in front pancl.  Hurtwonizes with the
most benutiful radio sets.

NATIONAL

NC-5 SHORT WAVE
CONVERTER

Send this COUPON in today

For Serious Short-Wave work, this out-
standing instrument, the NATIONAL
SW.5 THRILL-BOX

For those who wish to go into serious short
wave reception or broadeasts of code, or for cx-
perimental  pirposes, the NATIONAL  SW-3
THRILIL-BOX i3 recommended,

READ WHAT USERS SAY:

“Truly n masterpiece in the SW field.” .
"No comparison bhossible with other receivers.”
.« . "Works perfectly and surely hrings in the
DX.” . . . “Have had years of experience nnd 1
have never seen a receiver that nearly apbroaches
the NATIONAL SW-§ THRILL-BOX in perform-
nhee” » “5 continents and 23 countries re-
eeivell” ., "They don't make 8W Receivers
hetter than the NATIONAL SW-5." (Names on
request,)

HIGH-LIGHTS ON THE SW.5

Runyze 9-2000 meters. Extremely high signal to
nuise ratio. True single-knob tuning. Set and
foret the antenna trimmer, Easy to log with
NATIONAL projector Dial, type H, no paralinx.
Special 270° Type S.E. Tuning Condenser with in-
sulated main-bearing and constant-impedance pig-
tail makes gang-tuning possible on the short waves.
Equipped with standard set of 4 pairs of ILF.
Transformers covering range of 15 to 115 meters
wound on forms of genuine NATIONAL R-3u.
Uses the new UX-235 Variable-Mu Tubes, siving
improved sensitivity and less critical operation.
Humless A.C. Power Supply with sbecial filter
section. R.F, Filter on Rectifier Tube, and Elec-
trostatic shield. R.C.A. Licensed. Made ul:0 in
low drain battery model.

NATIONAL

SW-5 A.C. & D.C.
THRILL-BOX

Gentlemen:

Converter,

verters, meters, etc.
Name

NATIONAL COMPANY. INC.. 6! Sherman Street, Malden, Mass.
(Check which)
[ Please send me complete information and prices on your new NATIONAL NC-§

O Please send catalog sheets on the improved SW-5 THRILL-BOX.

[C] enclose 50c [stamps or coin) for your b4-page Handbook of Short-Wave Radio,
describing in full the latest and best short-wave receiving circuits, adapters, con-

-2-32
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You Want to Earn More Money—You Want to

Be Sure of Steady Employment—You Want to

Be Certain of Your Future—Here Then Is the
Opportunity You Have Waited For.

Start Now — Learn
Here Is a Blazing Mes.

RADIO

TELEVISION
| TALKING PICTURES
|SOUND SYSTEM
PHOTO CELL WORK

AT HOME—and Get
Into the World's Fast-
est Growing and Best
aldress systems use encl-  Paying Industry.

neers, installation und main-

tenance experts, etc., and pay $40 to $200 a week and up,
Manufsciurers of photo-electric ecell erulpment {Radlo’s
clectric eye) use designers. aduption engineers, installation
men and salesmen, ul $40 to $200 & week aml up.  Nteam-
ship companles employ hundreds of Kndlo operators., glve
world-wide travel, at ®alaries of $85 to %200 a month
and all expenses.”’

Why then. should you slave away at $20 or £25 or $30
a wetk. on a back-breaking no-future job, wben Radlo
offers such wonderful opportunitles for good pay and ad-
rancement

Never before has such a chance been avallable to tho
average working man. 1t's an opportunity that is open to
every normal, ambitlous mian—regardless of are, schoollng
or experience, who Js willing to spend 30 minutes a day
or more, for a few months, i learning the theory and
practical appileation of all Radio devices.

You will be taught at home, under the actual super-
vlsion of a group of Radio execntises amnd engineers, with
a course of practical and up-to-date traiming. endorsed by
sixteen of the larzest and most progressive Radig manufac-

K. GROSLEY,

sage, to eal. Red-
Blooded He-Men
""Broadcasting siations use
~ngilneers, oberators and
malntenance men, and pay
$40 10 £100 u week and up.
Manufacturers, jobbers and
deslers employ thousands of
men as ensineers. forcmen,
inspectors, testers,  service
men, salesmen and mun-
agers, and pay $10 to 31530
and $200 & week. Nound
picture concerns and public

lirers. among whom are—BRUNSWIC
FADA. PHILCO, MAJESTIC, STROMBERG-CARLSON
AND ZENITH.

\Where only hundreds of men were employved in Radlo a
few years ago thousands are employed foday, Where only
a hundred jobs paid $50 to $75 a week a few years ago.
there are thousands of such jobs today, and there will be
thousands more for trained men in the next few years.

If you are interested in beltering your position—If sou
want 0 get Out of 4 small-pay, no-future joh. Into ponl
pay, big-future work—fil In the eoupon below and mall
it 2t once, as men are being enrolled for 1his tralning now.
There will be no obllgation. And it wiil certainly pay
you to lnvestigate.

FREE OPPORTUNITY BOOK COUPON

RAD{O AND TELEVISION INSTITUTE,
Dept. 1072, 2130 Lawrenco Ave., Chicago.

Please send me a copy of your Opportunily TNonk
and full pariienlars of vour plan for helplug mea
fnto good pay pusitlons n the Radlo fleld.

Name
Address

Every Manufacturer, Dealer,
Distributor, Serviceman
should have on file the

Free New, 1932 Edition of the
CLAROSTAT

CONTROL HANDBOOK and CATALOG

containing complete specifieations on Claro- l
stat Variahle Resistors, Volume Controls,
Tone Controls, and Voltage Controls to-
gether with complete information on their
use in experimental, service and replace- ||
ment work.

Writ Dept. S.W.C. for Your Copy

CLAROSTAT MFG. CO., Inc. |
285- Nl. 6th Street Brooklvn, N. Y. I

i
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A First Class “Ham” Station
(Continued from preceding page)

occurs with the condenser at minimum,
add a turn or two; until the drop in plate
current occurs at a frequency just at the
top of the band on which the coil is to be
used. This coil acts as a choke in the
power amplifier and, when this stage is
used as an oscillator, L4 is simply the
resonant grid coil in a tuned-plate, un-
tuned-grid (or “TNT"”) eircuit.

For 3.5-megacycle work, the two ex-
citation clips leading to the grid of the
last stage are connected to opposite ends
of the oscillator inductance, and bhoth
doubler tubes are removed from their
sockets. Of course the proper coils are
inserted at L4 and L5. Care must be
exercised when operating on the same
frequency as the crystal’s fundamental to
see that the amplifier is properly neutra-
lized bhefore the plate voltage is applied.
With the simplicity of a push-pull cir-
cuit and its ease of neutralization, this
hazard is greatly reduced.

For fourteen-megacycle work, both
doublers are used, with number two feed-
ing the power amplifier. Great success
has heen had with this particular trans-
mitter on 14,120 kiloeycles. The second
station worked was a Chilean; and the
third was G6CO in London, England, in
mid-afternoon—certainly not an every-
day feat with W9DFR’s location. The
antenna system used for this twenty-
meter DX is a zeppelin voltage-feed sys-
tem, consisting of a single wire thirty-
two feet long and fed by two fifteen feet
feeders spaced six inches apart. The an-
tenna is located indoors in a second-story
room and is made of No. 22 wire; how-
ever a larger gauge is recommended.

For Phone Hounds—A Modulator Unit
and Speech Amplifier

The modulator unit and speech ampli-
fier are rather compact and built into a
single unit. The diagram is self-explana-
tory; but a few words are added here
for the benefit of the builder who has
never used phone and is not acquainted
with the constant-current modulation
system.

A separate filament transformer is
used—for no good reason except that
there were no available windings on the
main filament transformer.

The microphone used must be a “high-
level”” mike; an ordinary telephone trans-
mitter will serve the purpose. If a two-
button, or condenser, or any of the lower-
level microphones is used, it will be neces-
sary to add at least one more stage to
the speech amplifier in order to obtain
anything like 90% modulation of the car-
rier.

The microphone’s input transformer
has a primary impedance around 200
ohms and a secondary impedance of 25,-
000 ohms. T2 may be any of the better-in-
sulated audio transformers, with a ratio
around 6 to 1. The modulation choke T1
must be insulated for the full plate volt-
age, and be capable of handling 150 mil-
liamperes continuously without overload-
ing, R1 drops the voltage on the power
amplifier, so that a higher modulation
factor is obtained. Remember that this
unit is cut to the very minimum and
every part that is in the diagram is
necessary for satisfactory performance.

The “C” battery may be commion for
the radio-frequency stages.

It may be necessary to add another
four microfarads or so of capacity to the
output of the power pack’s filter, in order

| to entirely eliminate the hum from the
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carrier. All A.C. filament leads should
be twisted, to prevent hum from entering
through this source.

The bias on the power amplifier should
be increased to 90 volts, when it is used
for phone transmission, and the excita-
tion reduced until the antenna current is
only one-half maximum. This last is ac-
complished most conveniently by reduc-
ing the plate voltage, on the doubler
stage, with the variable resistor in the
plate tead. It is well to remember that,
under the present regulations, only the
180-meter band and 3,500 to 3,550 Kkilo-
eycles are allotted to the phone men. The
20-meter band may he used, however, if
yvou first obtain permission from your
radio supervisor,

View From Right Side (Photo)
Description
Tor SIUIELF:
On the panel are seen the tweo antenna tin-
Ing condensers with the iwo 3-plate nentralizing

condensers immediately below and the plate
> '50 hrd ‘27 T3 MICROPHONE
«— i ¥
Q84 ¢
oN
P.A

Rl

YO "B+ ON POWER
PACK (WHERE PA.
whS CONNECTED)

"CISSV. 4C,B
B ]

Modulater Unit: C—1 mf., 1.000-volt
condenser. R1—1,500-ohm resistor that
will pass 200 M.A. R2—Variable re-
sistor (Clarostat) to cut voltage to 180
on '27 plate. R3—2,000-ohm fixed ve-
sistor. T1—Double section 30 henry
choke—each section should pass 150
M.A. T2—Audio transformer 5 to 1
or 6 to 1 ratio. T3—DMicrophone “in-
put” transformer.

millinmmmeter In the eenter. The dial (which is
tuned from this side) s the tank eircnit of the
Iast or push-pnll stage. The tauk coil is to the
teft of this dial and has an antenna coll
mounted on each side  To the right of the fank
econdenser or dlal, one of the power nmplitier
©10 tubes may he seen, the other helng oh-
genred by the eorner post. The grid eoil is
also ohsenred hut its location is between the
two 210 tubes and to the right. The biuding
post strip is attached to the rear. Ou the
hotiom of this shelf the switches 81 and 82 ar
mounted.

SeEcoxp SHELF FroM Top:

The 210 closest to the reader. and alse sm
the left, is the oscillator fitbe. The coil 10 the
Joft ig the tank coil which is plug-in and the
eondenser mounted on the pancl at the left is
the tank tuning condenser. Immediately helow
this condenser the plug.in erystal is monnted.
arrangement being made for plng-in choke in
case crystal Is not used. The 210 tube in the
conter is the first frequeney doubler which has
the same tank eireuit arrangement except that
the tauk eoil is at right angles to the oscillator.
The 210 fube te the right in this groeup of
{hree is the second doubler Which is alsa similar
excepl 1hat the plate coil is again furned at
right aungles to that of the adjacent stage.
There i8 Munorher stage which I8 nsed experi-
mentally on ten meters partly visible to the
rear or right of these three stages: however,
it is not in nse at present.

Tuanp SneLr FroM Tor:

On the panel are mounted the voltmeters
with the reslstor for the high voltage meter
and the power switches The “C' hatteries ate
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nsed for Dlas and to their right i< the modu-
Intar nnit using one 227 and two UN-2030 tubes.
A row of hinding posts Is mounted at the rear
and to the top of this shelf.  The Yilament
transformer for all tules is haek of the ¢
batteries and is not vigible, The voltasge drop
resistors ure mou ited upright on the leg whirh
is at the extreme right,

ItorroM SIELF:

Filter comdenser at the extreme left with (e
rectifier tubes visible belind it. To the right
of the filter condenser s the double filter ohoke
and to its right is the square I} ent-ont fnse
hox.  To the rear of the fuse hox are two more
filter condensers and hack of them is the higzh
voltage transformer. The 110-velt AC line is
trailing.

Circuit of New Pilot All-
Wave Receiver
(Continued from page 335)

gain power as e¢vening draws on. Both
stations have been picked up with suffici-
ent volunte to overload the broadcast sec-
tion of the set.

“Plenty to Hear”

On the third band the main source of
interest is the American broadecast chan-
nel around 49 meters. Here reception is
usually excellent with stations several
hundred miles away coming in with as
much strength as local broadcast stations,
We have also picked up Canadian sta-
tions across the continent with good vol-
ume. The Vatican City station is lo-
cated about 50 meters and can be picked
up on the third band.

The range from 65 to 110 meters in-
cludes a host of interesting things—air-
planes, police reports, which are highly
exciting, and amateur phones, which are
usually a lot of fun. The fifth band has
more amateur phones, several police
broadcast stations and a number of tele-
vision stations.

The “All-Wave” in its handsome table
model cabinet is an ideal radio receiver
for any home, and will provide thrills
and enjoyment for every member of the
family. It is supplied only in complete
factory-built form, all ready for use. It
is not sold in kit form, nor are the parts
available separately.

The short-wave converter unit alone
will be sold in a small cabinet for people
who have good broadeast receivers and
who want to enjoy foreign reception
without going to the expense and trouble
of obtaining a complete short-wave set.
This converter, containing its own power
supply, may be used in conjunction with
any neutrodyne, T.R.F., or super-hetero-
dyne receiver.

The broadeast set is simply adjusted to
550 ke., which is at the high end of the
scale. All short-wave tuning is then done
with the single selector dial on the con-
verter, and the volume is regulated by
means of the regular volume control on
the broadcast outfit. Nothing could bhe
easier.—Radio Design.
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SHORT WAVE TRANSMITTER

ROYAL RECEIVER, AND POWER SUPPLY KITS
T ] AND SETS

gakﬂl the guesswork out of home construction! Every part needed down to the last nut is included.
omplete construction and operating instructions in simple terms. easily understood by anyone. These
seientifically desikned kite use the highest grade parts throughout to obtain maximum results. Alsa
supplied AWT (Assembled, Wired and Tested).

SHORT WAVE RECEIVERS

For reception (fr_-nm foreign countries as well as U.S.) of bhroadcasting, code, airplune reports, tele-
Vision nignals, <hib eonversations, police transmitters and others,  All neces~ary parts includinir drilled
pam-! and complete instructions. Micro-vernier dial makes close tuning easy. These sets ave guaranteed
to wive better results than any others.  Tunes 14 to 200 meters. (650 Meter coil 75¢ additional,)
Alxo supplied in special “Ham' type with the 20, 40, and 80 meter bands widely spread. State choice
when ordering.

Model RI A senitive one-tube receiver with a world-wide range!
set superior to any other. AWT, $9.25, Kit, $5.95.

Mnd;l“R:- Slli\mv :sl:x R1 but with a stage of quality audio amplification to inerease the velume.

.63, vit, $7.73.

Model R3—Same as R1 but with two
Has special volume
$13.75.  Kit, $9.25.

(Neat bakelite form plug-in coils are used instead of large sloppy coils with wire leads that are eaxily

broken! Rest results )

Special refinements make this
AWT,

stages of quality audio amplification for loud speaker reception.
control and provision for C bias if power tube is used. THE BEST. AWT,

SPECIAL!

The latesl RDY |,
Pentedde 1ulb T ut
sDcaker reeention of mauy -tatin
volt B batterles.  finaranteed t
Also in RKIT 1arm far 1
tions, $0.93.

SPECIAL!

Tses a 232 twe-volt sereer urld and a 233
witliy ! Lomd
wd thive 15

SPECIAL!

Receiver is a positive knock-cut!
in a perfected circuit glves amazing volume with extren

-~ 14 pemsible. Needs only two dry ecells, a 0 colt (" hatre
nit-1erferm  many higher priced sets!  Model RP—$13.95,
TN ti "R their own™. Comtplete with all nccessaty parts including Instiuce

short Waye

TRANSMITTERS

You can work these transmitters with dry cell tubes with batteries, up through receiver tubes with “D*

Eliminators, to a real 210 power tube with one of our hixh-power transmitting power supplivs and obtain

amazing results all the way. Heavy copper tubing inductance, good quality variable condensers (add

$1.90 each if you wish Cardwell Condensers), heavy transmitting grid leak, npeclal choke. lursce porcelain
stand-off insulators. resonance indicvator, socket-, condensers, dials, hook-up wire, ete.. make these trana-
mitters the finest money can buy! IPuts out a strong. steady signal that will carry all over the worlil.

Get “On the Air"” NOW with a real outfit and experience a new thrill! Inductance supblied for 40 met:

band. All models will work on two bands, but maximum results can be obtained anly on the band

for which it is designed. 80 nieter band 50c¢ extra. Readrite meter 80c extra. Jewell 23.00. {Meter-
not necessary for operation.)

Model TS—An extremely simple transmitter
to construct and opuerate, Only one dial .
adjust. Uses the well-known Tuned Plat -
Tuned Grid ecircuit noted for its stability.
AWT, $10.70. Kit. $5.75.

Model TOP—A standard TP-TG transmitter
with more flexibility than the Model TS.
Uses two variable condensers, AW'T, $12.45.
Kit. $7.50.

Model TH—Uses the famous Hartley cireuit.
a favorite with many. Most easily adjusted
transmitter. AWT, $11.75. Kit. $6.75.

Model TP-P—The newly developed Push-Pull
transmitter featured in Nov., 1930, issue of
QS'1. Uses two tubes and has double the
outiut.  When two 215 tubes are used with
350 volt:I the uulrut is ]nsr Kreat as a single

> P 210 with 600 volts and far steadier. For

e UX21 tubes—AWT, $11.95.  Kit, $9.13.

For UX-210 Tubes and all others. AWT, $135.25. Kit, $4.75.

SPECIAL LOW POWER TRANSMITTER. Completely wired and tested!

and start sending. Uses any receiving tube. Complete with meter and resonance

Model TC, $9.95.
TRANSMITTING POWER SUPPLIES

These well filtered units will ive your transmitter a pure DC note with a “Wallop™ behind it! Containe
heavy duty power tran~-former, large choke, hirh voltage condensers, sockets, cord and blug, ete. Deliv-
ers both tilament and plate voltages. All operate from 110 volt 60 cycle AC house line.

Mode! PA- Uses one 250 tube.  Outpbut i= 300 volts DC at 50 MA, T1: volts at 2 amp. (easily cut t»

6 or 2% V.0, AWT, $6.45. Kit, $4.50. )
Model PB-—Uses on¢ 240 tube.  Qutput is 350 velts DC at 100 MA. 21) V., CT—24, 2142 V. CT—3..
71 V. VT—214 A, 214 V,

AWT, 810,95, Kit, $7.43,
12 V. CT—2'A. AWT, $17.95.

e —— e i |

All you do is plug in tnh.
indicator.

Model PD- Uses twqg 281 tubes. Output iz 500 volts DC at 125 MA. T
12A. AWT. $13.45. Kit. $10.95.
Mode! P!i—Uses two 241 tubes, Output is 650 volts DC at 170 MA.
Kit, $12.,95.
MANY OTHER MODELS AND COMPLETE LINE OF TRANSMITTING
AND RECEIVING APPARATUS IN OUR FREE BARGAIN HULLETIN
Send for it now!

SHORT WAVE ACCESSORIES

To Insure the maxinum re:ults from Your recelver and transtiitter we advlae the use of our SPECTAL, SHORT.-WAVE
TI 181 Sy ey

. Every me fs tested An_ a4 short-ware receiver of transmitter.  RUA Licensed. Free replacement for 13 da
PN Zula, 40e,  1UN-IDO, 95¢, 1N.U10, $2.95. 1 N-und . 2hT, 856 32, 2R3, 235, 34, 208, $1L1 UN
53s, U'N-iT, $1,20, UX- $2,05. 1°X-usn 60e. 1'X-us1. §2.435. UXN $4.50.
S eai . $1,40.  Raliwin Lol Speaker nits, $1 PThone Plags, 25¢.  .Antenna

2.0 1 " $3. Khiz, 93¢,
Hich Grmde Batteries: 33e.  1'z Valt , 33e. 2r14 Volt ¢, 85¢. 45 VoIt Stamdard B, $1.40.

CODE PRACTICE SET—TUses & UX-199 Tube and two dry cells. Produces a pleasing, smooth note
in the phones, that is easy to copy. Completely assembled, $1.95. Signa! Key, $1.63.
QUICK DELIVERY ON ANY RADIO PART.

All of our Short Wave Apparatus is desitned by Government licensed short wave operators with a
vast experience in this field.

209, DEPOSIT REQUIRED WITH ALL ORDERS.
Foreixn Orders should contain full remittance plus transportation.

Harrison Radio Company
189 Franklin Street Dept. C-5 New York City

AAAAAAAAAAAAAAAAAAAAALAAAAMAAAAAAAMAAAAMAAAAAAAAAAAAAA,
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TRANSMITTING SETS

We have the latest and
best! The sets have
heavy copper tubing
coils already wound
(for 80- and 40-meter
bands; 20-meter coil,
50¢ extra), best vari-
able condensers, special
transmitting choke and
heavy - duty gridleak,
tixed condensers, sock-
s ets, dials, good panel
- %} and sub-panel, hookup
wire, all hardware, étc.
—everyvthing vou need to build the set complete.
Transmits all around the world! Latest Circuits!
FULL INSTRUCTIONS, ieith numerous hookups
of rectifiers, filters, power supplicz, trunsmitting
aerials, etc., etc.  Sets will work with dry-cell.-tubes
and batteries {range 500 to 1000 miles on low pow-
er) at first, or larger tubes up to a 210, or even 2,
210's or '45 tubes in parallel! (50 watts!) Jook-
ups supplied so you can use AC tubes (no hatter-
ies!), if desired. Attachment for 'phone trans-
mission, $1 extra. Plate Meter, 80c exira (thouzh
not necessary for operation). Get a good-looking
panel-mounted set  that looks businese - like.
MODEL A TRANSMITTER: Single-Control Trans-
mitter. Works on either 40 or 80 meters without
changing coils! (This feature alone heats any
other set!) Uses famous T.P.T.G. circuit. A neat
panel-mounted job. Kit, $6.00. Same set for hase=
board mounting. $5.50. MODEL B TRANSMIT-
TER: Uses Hartley Circuit. Famous all over the
World. Kit, $6.70. We will ship either of aluve
sets already assembled and tested for %5 extra for
shop work. Nickeled Hand “Mike’™ with special hard
rubber handle. $5.95. Filament transformer for
AC operation, $3,25, Type '45 transmitting Tubes,
£1.40. Fine transmitting kevs, $2.25. No license
ncecessary to use one of these sets, so0 long as no
transmitting aerial is used!!

——

Delft All Short
Wave Wavemeter

This wavemeter is simple
to use and saves tlme in
tunini: in foreigu gtations.
look up the warelength
of  statlon  wanted, set
wiavemeter 1o this warve-
length (marked on wave-
meter dial). ther tuue re.
celver to the waremerer.
Any statlon ecasy to fmt.
Not connected to set in
any way, just hbrought
neat ft, Nothing  else
needed to nse it arith
Your set. Tunes 11
to 250 mieters so any station can be foumd. Accurate.
Shielded,  Calibration remains constant. Numerous other
nsez: Checking receivers, coil and condenser ranges. frans
mitters. ete.  Ahsolute wecesslty to experimenters. Use It
to demofnctrate your «ets. \Works with any short.warve
recenerative recelver like DELFT. Pliot, S-M. National,
te., ete. Works with baftery or electri¢ sets alike. \lso
works with adapters. Complete Wavemeter with plug-in
'olls. Jarge accurate eallbration chort and FULL IN-
STRUCTIONS, List Price §£15. Your Specinl Price Post-
paid, $8.95. Tobbers and dealers see us . o
\We can aleo supply a cheaper wavemeter. not quite as acen-
mate.  Has plain «lal, wooden cabinet. Range 13-190
meters. (omplete with chart, $3.95. G . .
HAM-BAND Wavemeter, Looks like abore meter. 14 of
1 accurucy.  With ecallbrated cojl for any one Ham
bhand. #6925 For each extra band desired, add $2.00.

COIl. WINDING SET

Malkes latest low-loss accu-
rately-spaced short-wave colls.
set ineludes  special. collap-
sible, accurate, turn-spacing
coil-winding form and alt
necessary  forms, ete..  for
making ilnest colls money can
buy' Also FULL INSTRUC-
TIONS showine all eoll and
conlenser alzes for any ehort
wave.  Nothing eise to buy.
Complete.  $1.89_ Postpaid,
. . . Short.Wave Tuning Con.
denser  (.00015 mfc.)  $1.35,

Reaennration-Control Conden.
. SPECIAL!! Coll Set, and above 2 Cone

ser, $1.25, .
densers, $4.00,

TWO-TUBE
PORTABLE
- SET!!
ere’s your Setl! Takes
up mininum space. easy
to move around. All enmi-
plote as shown. Gives fine
loud headset volume on
any short wave. Will also
get  ordinary Droadeasis!
Lizin In weidhy, 1,000
miles on smail acrlal, Ex-
tras slip inside case. Uses
2opolt tulws and PEN.
TODE 'TURE (works like
3-tube setl). Blze: 8° x
18" x 5" deepn, Compléte
Kit (plug-in colls. cate
eversthing'}. €18.00,
with tubes. Full Instruc-
tions. Net shiphed com-
ilete, asserabled and test-
ed. $25. with tubes.
Nothing Hke it anywhere!l

NEW
SHORT WAVE
RECEIVERS!!

All - Electric or
Battery Sets]
Using Screen-

Grid and Pen- |
tode Tubes! i

These Modern Short-wave Receiver Kits use the new pen-
tode tubes!! Remember: a pentnde tube costs no more but
glves the volume of two ordinzry tubes!! The set has 1o
e speelafly desigmed to uys this tube too! Guaranteed to
outperform anything on the market! Rrand néw and up-
ta-theswinute, yet the lowest in price on the market!
These sets get everything that can he pleked up on short
wnres—broadeasting, U. 8 and forelgn. ccde. music. Tele-
vision. etc.. ete. The Kits furnish ALL PARTS, panels,
hasehoard,  all hardware—everything 10 bulld the set.
You ein wse any kind of hatteries or tuhes, AC Kirs
also listed helow. A fine eoll winder also furnished ro
yau can make colls to cover any warelensths at all. as
well a3 any extra colls vou may need for R.F, ampliflers.
ete.  All sets Msted below are similar to photos. s
One Tube Receiver with Special Sensitive Circuit. Note:
This lttle set §= BETTER than any other hecause it can
he used ne n separate one-1ube aet or as an adapter Just
the wa¥y it 1s. and also as & Superheternd¥ne converter
of the latest deslgn by hitilding a stmple oselllator to ft.
Full inatructions. KIt. $5.95. AG Kit, §6.45. . . . Twe-
Tube Set using new Pentode Kit, $6.85. AC Kit, $8.75.
Special Migh-Gain Two-Tube Set. Uses a screcn-erid
tube, also a pentode. Kli, §7.45. AC Kir, $845. 1f you
want your set already wired and tested. add $5.00 to
above prices. Three.Tube Set using new Pentode (works
spenker), Kit, $8.35, AC Kit. $10.35. Assembled. add
$6.00. These gets PERFORM'! Eac¥ to hulld! You have
cholce of a romplete et of plug-in cofls or a coll-winding
set. with each Kkit? Four-Tube Sets: 1 niversal, Bhori-
Wave and Televislon recefrers. Four-Tube KIit, $13.00,
AC Kit, $15.00. Four-Tube Set with tuned input WF.
stage, detector. audia and Pentode 1n [ast siage. Kit. $15.00.
AC Kir, $17.50, (A §-Tuber with a Pentole worka like a
5-Tuber). Filament Transformer for AC Kits, $3.25 {will
lieht as bigh as 7 tubes), New 2-volt dry-cell tubes, $1.30
each. Fine headphones, palr. $1.95. AC Tubes, $1.00
sach.  Assembly charte on i-tube #ets. $8.00,

Add Tubes Ahead of Your Present Set
and Increase vour Distance Thousands of
Miles! !

These Sets Can Be Added

Ahead of ANY S.W. RE.

CEIVER, ADAPTER OR
CONVERTER!

(AC or DCY TYou get ALL
PARTS (Plug-in Colls-—every-
thingl),  Fuill _ Insteuctlons.
No New Power Packs or Bal-
teries necessary for any of
the sets below hecuuse AlLL
I'LATE POWER COMES
FROM YOI'R DPRESENT
OUTFIT E:l*i to as=zmble.
For Light-Socket Operation:
(Type *2 5.z tubes). One-Tube Kit for baszeboard mount-
ing ('ntuned K.F. stage), $4.95. Same bup TUNED R.F.
STAGE. also for panel mounting, $7.95. Two-Tuhe Kit,
$9.45. For Battery Operation: (1'se dry-cell or s.g. fubes
type 92}, same a¢ above AC Kits, but $1 less in each
rase.  Fliament Transformer for A.C. Wits, $3.25. Priees.
less tubes,

et Complete Plans and Deserfitions haw 1o make them, of
rrams. ugeful fnformation (By A. Biuneweg), $2.00. . .

CONVERTERS AND SUPERHETERODYNE RECEIVERS.
like midget receiver. contains own power.  No messy wires,
for description of this fine line. .
Code.Practice Set. Tises "90 tube.
set of 3 (15-125 meters) for AN, 00011 or BANS condense
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Short Wave Converters
By RICHARD F. SHEA

(Continuecd from page 327)

a short-wave set, without plug-in coils,
lies in the use of some satisfactory form
of switch. The great majority of switches
at present on the market fall short of
the ideal necessary for a satisfactory
short-wave switch; so it will be fitting
here to go into detail concerning the de-
sign of this important device, with con-
structional details of a satisfactory unit.

For a switch to be suitable for such
work it must, first of all, be positive in
contact. No cam-actuated switch, where
two members are lightly pressed against
each other. will do for this special usage.
The contact must be firm, with consider-
able tension. Secondly, it must be a wip-
iy contact, in order that it may clean
itself in use; otherwise there will be a
tendency for it to become covered with
dirt or to corrode or oxidize. Similar
metals should be used, to prevent contact
potentials from being developed, and the
choice of metals should be such that they
will stand up under the most severe cli-
matic econditions. The saline atmosphere
found in eertain Asiatie climates is par-
ticularly injurious to most metals used
in radio receiver design; and hence special
care must he taken in the design of any
unit going to such a country.

While pigtail connections are simpler,
they presént several disadvantages for
this particular use. For one thing, any
pigtail must have several loops if it is
to stand continual twisting; otherwise
it will break at the joint with the shaft.
However, if there are loops in a pigtail
connection, these loops will have a com-
paratively high inductance and, worst of
all. this inductance will vary with the
position of the switeh. Sinee the switch
is connected dirvectly in the coil leads of
the deteetor and oscillator cireuits, it is
obvious that any inductance here will
throw off the tuning eof these circuits.

Another feature of switch design that
must be watched is the capacity between
sections. The importance of this will be
realized if it is remembered that, through
this capacity, we get extraneous coupling
between oscillator and detector ecircuits;
the possible undesirable results of this
eoupling have been stressed in an earlier
paragraph.

A very desirable feature of any switceh,
that is to be used for any such purpese in
a short-wave converter, is that the con-
tact members be closed against dirt. This
may be accomplished by naking the
blades in duplicate, with the wiping con-
tact poing between them. If the contacts
normally press together, there is slight
chance of dirt or any other foreign par-
ticles getting in between them.

A Good Short-Wave Switch

Fig. 5 illustrates the construction of a
switch which was found satisfactory from
all these standpoints. This switch was
built up from a number of sections, each
consisting of a bakelite block, cut out in
the center. Around the edges of this cut-
out weve riveted pairs of contacts, which
normally press together A wiping blade
went hetween these contacts and made a
direct circuit between them and a sector
on the other side of the opening. In other
words, this switeh is a modification of a
rotary knife-blade switch. with the con-
tacts diagonally opposite each other,
Since the switch was direct-connecting.
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no pigtails were necessary. and the di-
niensions of the parts were kept down to
mininiize capacity between elements.
Phosphor bronze was used throughout, as
a material which woukl stand up best
under the severe conditions this switch
was likely to encounter. Since the blades
were rnormally pressed together, there
was no possibility of dirt getting into the
contacts.

Fig. 6 illustrates a similar switch
which might be as good as the one of Fig.
5, although it has not as yet been tried.
It differs essentially from the other only
in that it uses a double wiping blade and
single contacts, with the blade wiping on
both sides of the contacts. It is much
simpler constructionally than the first
one, but has the disadvantage that the
contacts are cxposed to dirt. If the
switch is used fairly often. so that the
contacts can be cleaned, this objection is
probably not serious.

The “Autodyne” Oscillator

Lately we have witnessed the develop-
ment of broadeast supers using «utodync
oscillators, making use of the dynatron
in an oscillator-detector combination.
While the author has had no opportunity
to try this system for short-wave work
as yet, it theoretically offers a great sim-
plification and other advantages in les-
sening reaction and reducing the number
of tubes necessary. A sugpested eircuit
for the experimenter who wishes to try
out this system is shown in Fig. 7. Care
must be taken te avoid reaction or coup-

Spacing of coils on tube.

ling between the two high-fre uency
tuned circuits; or the performance of the
device may be impaired, and it may even
hecome a tuned grid—tuned plate oscil-
lator.

Previously, in this article, mention was
made of the use of a bridye for coupling
oscillator and deteetor circuits. While
this is another circuit which has not been
tried yet, it too possesses many theoreti-
cal advantages; the main one being elim-
ination of reaction. Since the two tuned
circuits are across opposite sides of a
balanced bridge, they have no effect on
each other, and each can be tuned inde-
pendent of the other. This will not be
entirely true if there is any extraneous
coupling hetween these two eircuits; con-
sequently all the precautions listed in the
paragraph on coupling prevention must
be observed.

An All-Wave Converter

Now for constructional details. Fig. 8
gives the schematic of an all-wave con-
rerter which has been found very satis-
factory, although not perfect, when used
with a modern broadcast superhetero-
dyne of average sensitivity. As can be
seen from the diagram, this converter
eniploys magnetic coupling, with a two-
gang ccndenser, and an additional stage

SHORT WAVE CRAFT

of amplification tuned to 550 kilocycles,
and it contains its own “power-pack”.
The additional stage of amplification is
of real advantage, particularly when
used with a broadcast set of slightly
lower sensitivity than average. With a
very sensitive receiver, the “noise level”
will he somewhat too high to employ full
volume; however reception has been had
from all over the world, using an average
superheterodyne, so there should be
“pep” enough here to satisfy the most
eritical.

This receiver is a truly all-wave job,
employing the switeh described previ-
ously, thus avoiding plug-in coils. On
the sixth position of the switch, the an-
tenna is conneeted directly to the broad-
cast receiver, and the grid of the short-
wave detector is grounded, to prevent
open-grid noises. The condenser is the
one described previously, with a double-
spaced oscillator condenser, mounted on
rubber. and covered with a shield. It will
be noticed that individual small fixed con-
densers are used across each of the oscil-
lator plate coils, to make the two circuits
track together., This method, instead of
the more common series condenser, ve-
duces the number of switch sections
necessary. It will also be noted that the
550-ke. stage is of the eapacity-coupled
stage. Since we do not need great selec-
tivity here, it is cheaper to use the parts
shown, than the more common two-coil,
two-condenser unit.

There are several precautions to be
observed religiously in the construction
of this unit. One is to keep the wiring
as short and direct as possible. particu-
larly in the tuned circuits, and between
the switch and the coils. It is also reeom-
mended that individual ground leads be
run as direct as possible from the sec-
tions of the variable condenser to their
respective switch sections; to avoid com-
mon coupling in the frame and ground
leads. If long wires are allowed to get
in the tuned circuits, they introduce an
inductance comparable to that of the
smaller coils, and seriously impair the
performance of the set. Another thing
that must be noted is shat the by-pass
condenser between “B-4-” and ground
must be connected right at the smallest
coil terminals. One of the new roll-type
condensers will do very nicely here. Make
vour ground connections all at one point
on the chassis. to avoid common-ground
drops. If all these precautions are car-
ried out, there should be no trouble in
petting satisfactory service out of this
converter.

It might be well here to give a hint
on trouble hunting with this converter.
The casiest way is to insert a five-mil-
liamp. meter in the “B4" lead of the
detector, and a fifteen-millamp, meter in
the “B-+" lead of the oscillator, If the
oscillator is working correctly, the
plate current should be between five and
seven milliamperes. If it reads about
ten or cleven milliamperes, the tube is
not oscillating. The normal plate cur-
rent for the detector is very low; how-
ever, tuning the trimmer condenser
should make the plate current go up to
over one milliampere, These simple tests
will readily show if all the bands are
working correctly.

While the foregoing converter is very
rood as an all-round short wave receiver,
occasionally such a job is desired for
some special purpose. Another converter
which has been built and found very

satisfactory for its own limited use is |

here described. This unit was developed
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An assembly of four short-wave coils and a low
capacity switch eliminating the inconvenience of
pluz-in coils. Just a turn of the switch enables
covering of entire short-wave bands from 10 to
200 meters,

Coils may be readily wired into a superheterodyne
short-wave converter circuit for use with a T.R.F.
or a superheterodyne broadcast receiver.

Complete wiring diagram and instructions for
huilding short-wave converter furnished with each
assembly. List price $12.00.
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We manufacture anti-capacity bhand changing

switches tor use with any short wave coils. Fur-
nished with knob and escutcheon plate showing
wave lengih from 10 to 200 meters. List price $4.00,

Ordar from your dealer or mail order house.
Send for Circular SW-3 and get full information.

Best Manufacturing Company
1200 Grove Street Irvington, N. J,
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specifically for reception of amateur tele-
phone reception on the twenty-meter
band, and has a range from 19 to only
23 meters. In principle it is slightly
different from the one previously de-
scribed; as it incorporates two stages of

high-frequency amplification and an
autodyne detector—oscillator combina-
tion. Fig. 9 is the schematic of this

converter; it illustrates the method of
coupling stages and gives design data.
The individual stages are in separate
compartments, and isolated as fully as
possible.  Small midget condensers are
used and ganged up in one shaft, mak-
ing it essentially a onc-dial set. There
is a trimmer on the oscillator, but it
eannot be used to give vernier action on
a signal; its purposc is to keep all the
stages in line by tuning the noise to a
maximum. Over a wide range it will
be found unnecessary to vary this trim-
mex, and the amateur stations will come
in by the manipulation of the main dial
only. There are individual trimmers on
each stage as well but, once these are
adjusted, they need not be touched from
one end of the scale to the other.

It might be well to mention here that
this type of autodyne detector cannot
be used at much higher wavelengths
than twenty meters, since the previous
high-frequency stage is directly coupled
to this detector’s grid circuit. If the
frequency were much lower, the detector
circuit (being 550 ke. away from the in-
coming signal) would be too far from
resonance to deliver much signal to*the
detector. If such a circuit is to be used
at lower frequencies, the detector circuit
must be altered to the dynatron circuit
of Fig. 7; or else a separate oscillator
must be used and coupled to the detector

Feb.-Mar., 1932

by one of the methods discussed earlier
in this article.

While on the subject of special pur-
pose converters it might be well here to
describe a simple unit, which the author
has found very satisfactory for 3:500-ke.
amateur telephone reception. This con-
verter is unusual, I believe, in that it
employs regeneration in a rather unusual
manner. Fig. 10 shows the connections.
From this it is seen that this unit con-
sists of an autodyne detector coupled to
a circuit which is tuned to the signal
desired. Regeneration is introduced into
this tuned circuit by the input circuit of
a tube, with a resistance in the cathode
lead as the means of coupling between
plate and grid circuits of the regenerator
tube. A dynatron type of regenerator
eould probably be used with equal efii-
ciency and greater simplicity. However,
this stunt works beautifully, and the re-
generation feature greatly boosts sensi-
tivity and selectivity. The fact that this
unit could produce intelligible speech at
all on the 3500-kc. band is proof enough
of its selectivity, as anyone familiar
with that chaotic band can well testify.

While there are probably many points
which have not been touched in this
article, and many more that undoubtedly
could stand more detail, still it is felt
that this article should lay down a pretty
thorough basis for short-wave converter
design. It has been attempted to go not
too deeply into theory of converter de-
sign, but more into practical data, and
it is sincerely hoped that this purpose
has been accomplished, and that as a
result we may see further development
along a very interesting line in the
future.

Referring to Fig. 8, which is similar to

year,
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the diagram used for the new Pilot short
wave converter, Cl—the series antenna
condenser, has approximately 10 mmf.
capacity. The detector tuning condenser
has about 12 to 135 mmf.; the 550 kc.
tuning unit has a variable condenser C2

-with a capacity of about b to 70 mmf,,
and the coil L1 has an inductance of 2%
millihenries (mh).

This coil is a universal wound affair
in the Pilot converter. If the experi-
menter wished to buy a coil of this kind,
he may do so from the F. W. Sickles Co,,
Springfield, Mass., but if he prefers to
wind the coil himself, he may proceed to
wind 300 turns 34 or 36 8.8, (or S.S.E.)
nmagnet wire on a wood or fibre spool
(scramble fashion), having a core %
inch in diameter, with % inch between
the bobbin cheeks.

Referring to the short wave converter
at Fig. 8, the oscillator plate coils are
padded with small capacities, as specified
in the drawings, and this may be in the
form of small adjustable condensers, such
as the X-L or other type, with a lock
screw adjustnient; they can also be small
nidget condensers of the 50 mmf. type
adjusted to the values specified. All
by-pass condensers such as C3, 4, 5, and
6, are .1 mf. The R.F. chokes have from
10 to 30 mh. inductance and are wound
in sections, If you have chokes as high
as 70 or 80 mh., you can try them. The
voltage divider resistance values are as
follows: Starting at the 180 volt end;
4,000 ohms, 1,300 ohms, 5,000 ochms, 700
ohms, “ground”, The amplifier cathode
resistor has a value of 375 ohms and the

SHORT

amplifier grid leak R1—500,000 ohms. |

The other values are given in Fig. 8. The
transformer plate supply winding gives
220 volts at 40 ma., each side of the cen-
ter tap, and the filament winding values
are given in the diagram.

All coils were wound on one-inch bake-
lite tubing. There was about 1%-inch
separation between the oscillator plate
coil and the detector coil in all cases.

Coil Data

Coil No. 1—Has 3 turns of No. 24DSC
wire, wound 14 turns per inch for the
detector coil, 2% turns No. 24DSC wound
14 tpi. (turns per inch) for the oscillator
plate cuil, and 4 turns No. 28DSC wound
60 tpi. for the grid coil. MWu-inch separa-
tion between plate and grid coils on all
coils.

Coil No. 2—Has 6 turns No. 24 wound
22 tpi. for the detector, 7 turns No. 24
wound 22 tpi. for the plate coil, and b
turns No. 28, 60 tpi. grid coil.

Coil No. 3—12 turns No. 24DSC, 40
tpi., detector; 12 turns No. 24DSC. 40
tpi., osc. plate; 12 turns No. 28DSC, 60
tpi., osc. grid.

Coil No. 4—22 turns No. 24DSC, 40
tpi, det.; 22 turns No. 24DSC, 40 tpi,
osc. plate; 20 turns No. 28DSC, 60 tpi.,
osc, grid coil.

Coi! No. 5—46 turns No. 28DSC, 6¢
tpi.; 33 turns No. 28DSC. 60 tpi, osc.
plate; 30 turns No. 28DSC, 60 tpi., osc.
prid.

The accompanying drawing
spacing of the coils on the tube.

shows

Inexpensive Phone Transmitters
By A. R. HAIDELL

(Continued from page 325)

wound in place, it will still slip inside
the piece of tubing supporting the other
coils, The leads to the loop are securely
fastened on the inside and connected to
a short cord which connects with the
hand microphone.

The socket shown for the 50-watt tube
consists of two porcelain cleats, and
pieces of spring brass which are soldered
to the tube pins. These pieces of brass
furnish a cushioned socket. (An ordi-
nary socket can be used instead if de-
sired.) The blocking condensers, C1 and
€2 in Fig. 2, are of 100-mmf. capacity.
The plate blocking eondenser, C1, should
he of the high-voltage type, to withstand
the voltages used, while C2 may be of
an ordinary receiving type. The grid
leak R, should be 5000 to 10,000 ohms.

The adjustment of the Hartley circuit
is as usual, If desirved, the main tuning
condenser, C, in the oscillating circuit,
can be provided with two clips, and ad-
justments made as shown by the dotted
lines connecting with the condenser in
Fig. 2. For 80-meter phone operation,
the length'of the wires used for the an-
tenna are also shown in Fig. 2. No. 12
enameled wire will be found satisfactory
ffor the aerial; the series condenser may
be a .00035-mf. The indicator (for de-
fermining resonance hetween the antenna
and oscillator circuits) may consist of
a small flashlight bulb shunted by a
length of No. 14 wire; or it may be a
R.F. ammeter of a 0-1 full-scale setting
for the low-power tubes, and about a 0-3
scale for tubes of higher power.

The choke coil, RFCI1, should be about
150 turns on a piece of cardboard tubing
2 inches in diameter; the exact value of
this choke is not usually important. If
a centertap is not available on the secon-
dary of the filament transformer, shunt
the secondary with a 200-ohm, or so,
resistance; and run the center tap lead
to the center tap on this resistor.

To operate the telephone transmitter,
get it working etTectively first as an
ordinary code transmitter. The conden-
ser, C, should be .00035-mf. size and ad-
justed near a maximum setting, so that
the frequency transmitted will he very
steady. Adjust the set for pgood fre-
quency stability and fair output to the
antenna. With the frequency of the os-
cillator properly adjusted to the wave-
lengths allowed for telephone transmis-
sion, tune the antenna into resonance
with it, by noting when the antenna in-
dicator indicates maximum output. Try
keying the transmitter to see that it re-
produces both dots and dashes success-
fully. When properly adjusted for code
transmission, insert the microphone loop
inside the primary coil and adjust it for
best modulation. The correct position
may be nearer the grid end of the pri-
mary coil.

The plate supply for telephone trans-
mission should he D.C. or else carefully
rectitied and filtered A.C. A telephone
transmitter of low power can be operated
from an ordinary “B”-eliminator, for the
plate supply, and batteries for the fila-
ment.
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All-Electric, Single Dial Super-Het
By K. KONIG

(Continued from page 334)

part of an automatic switching device
AU which, on the opening of the cover,
cuts off the A.C. supply current. The
device consists of two springs "f.”" The
two A.C. leads are connected fast to
the set. One wire “«” leads over the
radio-frequency choke HF4 to a con-
nection of the condenser Cl5, and from
here over the automatic switching device
and the switch A-E, to terminal O, of
the A.C. transformer; the other wire “D”
leads via the radio-frequency choke HF5
and condenser C16 to the primary ter-
minals of the power transformer. The
side walls are fastened to the bottom
plate by screws, and the right wall is
connected with the back wall by bolts.
After making the rest of the connections,
the A.C. power unit can be mounted to-
gether with the receiver section. For the
purpose the side walls were screwed by
the bent flanges (Fig. 2) to the front
panel, likewise the left side wall to the
baseboard of the receiver chassis by the
angle strips WS (Figs. 4 and 5).

Operation

After putting in an oscillator coil, the
safety devices S and S1, the tubes, and
connecting the flexible wires with the
plates of screen-grid tubes 1 and 3, we
can begin testing the set. Since we still
must adjust the filter, the blocking cir-
cuit, and the potentiometer, we cannot
at first close the lid of the case. There-
fore we bridge the two springs of the
automatic switching device AU by a
metal connection, since otherwise the
path of the current is broken. Before
we connect the A.C. by switch A-E, we
set resistor R7 at its pgreatest wvalue.
After turning on the A.C., wait a few
minutes, until the electrolytic condensers
have been fully charged. Then reduce
the resistance of R7, by slowly turning
the knob until the voltmeter shows the
necessary heater potential. In the future
the adjustment of R7 remains un-
changed, assuming that the tubes in the
receiver remain the same as those for
which the adjustment of the heater cur-
rent potential was made. Switching the
set “on” or “off” is henceforth therefore
limited to using switch A-E. Note well!
During the operation no tube must be
taken out, say to exchange it for an-
other! For the reduced current would

result in a slight drop in potential and
accordingly in a higher currvent, which
might damage the tubes. Changing tubes
must therefore be done always with the
A.C. shut off, Before turning on the
current again, the resistance of R7 is
again to be set at a greater value, in
order to regulate the heater potential
again in the manner before explained.
after closing the A.C. circuit.

After the final adjustment of the
heater current and the connecting of the
antenna and the loud speaker, the ad-
justment of the filter, the blocking cir-
cuit, and the potentiometer can now he
effected, The potentiometer is not pro-
vided with a knob, but the shaft has a
notch; so that adjustment can be made
by a long screwdriver. One puts the two
rotary knohs of the blocking circuit and
the filter and the shaft of the potentio-
meter first at mean value (center), and
seeks a station by very slowly turning
the tuning condenser. Afterwards, the
blocking eircuit, filter, and potentiometer
are regulated by ear to greatest sensi-
tivity or loudness and clearness. Neces-
sarily the plate potentials are also to
be regulated, by changing the connection
on the potentiometer and by changing
the values of R2 and R4. If preferred,
build in a petentiometer, instead of R2,
as shown in the extra part of Fig. 1, in
the first part of this article. The total
potential can he changed by R6. As a
rule T do not use a ground wire; while
as antenna I use a piece of “high-fre-
quency” (Litz) 20 to 30 feet long, run-
ning from the set across a chest.

Of phone stations, I hear Rome by far
the best, in this place (Celle, in the dis-
trict of Hannover, Germany). With the
antenna mentioncd, the station appears
in the loud sepaker (dynamic) very
powerfully, On the wavelength of R0
meters, the station appears when the
rotor of the tuning condenser is turned
in almost to the limit, at a dial readinyg
of 91 on coil 4; when using coil 5, the
rotor is turned out almost entirely, the
dial reading 3. Since, after proper ad-
justment of the hlocking circuit, filter,
and potentiometer, nothing has to be
operated but tuning condenser C3, tun-
inr for stations offers no difficulties. The
set therefore actually operates on a
“single dial.”—Funk Dastler.)

Keying With New Vacuum Contact
By HERMAN KOTT
(Continued from puge 331)

overs frequently experienced with ordi-
nary contacts working at high speed.
The signals obtained with this form of
keying are exceptionally clean-cut.
There are other ways of applying the
Burgess vacuum contact. For instance,
the device may be employed in remote
keving. By using a flexible cable or
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Bowden wire (such as used in operating
camera shutters) the contact may be
operated at a distance. Again, applied
to the ordinary telephone-type relay, the
vacuum contact serves as a power relay
for remote control, handling a load of
over 1,300 watts instead of the few
watts handled by the usual relay con-
tacts.

LA
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Sliders Do the Trick
By NELSON G. HAAS
(Continued from paye 316)

considerable experimenting, that the
main trouble when a good condenser fails
to give satisfaction after heing torn
down, is the presence of the “shorted
turn” composed of the metal end plates,
the metal tie bars and the shaft. The re-
sistance of the joint at the bearings was

constantly changing as the condenser was |

turned and probably was never the same
even at the same dial setting. The break-

ing up of this “shorted turn”, by the [

elimination of metallic tie bars, helped
considerably in tuning at the higher fre-
quencies. All connections were made to
the rear plate and the front plate was
allowed to “float” electrically from the
shaft. The fixed capacity between the
metallic end plates and the stationary
plates was lowered by cutting away all
unnecessary portions of the end plates;
and no further trouble was experienced.
No trouble was found due to the front
plate being grounded only through the
variable resistance of the shaft bearings;
all hand capacity being eliminated by the
use of a short bakelite extension shaft
and a grounded metal dial.

In rebuilding a condenser for short
waves, it is a good idea to go over the
finished article with a fine file and emery
paper and round off all the sharp edges
and, if possible, the plates should be pol-
ished.

Avoid the use of condensers which have
plates pressed into slots in a spacing bar
—if this type must be used. cach plate
should be carefully soldered to the bar.
The type using washers as spacers with
strong clamping bolts are perhaps hest;
although the style using the plates cast
as one unit are also very good. Such
plates may be cut off with a fine bladed
hack-saw and the rough edges filed down
and polished; these condensers generally
have quite thick plates and they are much
to be desired for short wave work.

CONTACT POINT SHOULD ONLY
TOLCH ONE TURN AT A TIME
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Details of slider-type coils used suc-
cessfully by the author.
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RECEIVERS
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January 15th
OPERATE SHORT

I WAVE RECEIVERS
is the larzest and most up-to-
dute book on the subject that
has cver heen published.

OW TO RBRUILD AND

The hook has Leen edited
and prepared by the editors
of SHORT WAVE CRAFT,
and comaing a wealth of mate-
riul on the huilding and oper-
ation, not onlv of typical
short wave receivers, hut short
wave converters as well,

Dozens of short wave sets
o be butlt witl he found in
Chis hook, supplemented by
huindreds of illustrations: ac-
wal photographs of seta buih,
hook-ups and diagrams galore.

WE SAY—AND REPEAT

IT-THAT NOTHING LIKE
THIS Hss EVER BEEN
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PUBLISHED BEFORE.

72 Pages
250 Illustrations

50c b

We could easily wax en-
thusiastic about this book, ban
we prefer to let vou be the

opy

indge. and we know in advance from the letters that we will receive, that this is
the ONE heok short wave enthusiusts have been looking forward to for a long time.

We know that if vou are at all interested in short waves vou will not wish to Jo

without this hook.

It is a most anporant and timely new radio publication.

Partial List of Contents

The “8. W. C.” Two Tube Portable Works
“Speaker”—Ciyde Fitch

How to Operate a Short Wave Receiver
Two-Volt Tube Receiver
A “Plug-less” 8, W. Receiver—John M. Avery

“My Favorite’ Short Wave Receiver—F. 11,
Schnell

The HY-7B Super-Het for A.C. Operation—
I.. W. Hatry

The “Egert” SWS-9 Super.lHet—How to Make
It—Joseph I. Heller

A Super Sensitive Short
Thomas A. Marshall

A 8. W, Power Amplifier——H. Winfield Secor.

How ta Ohiain Smeoth Regeneration in §. W.
Receivers—<*Boh" Hertzberg

Wave Receiver—

This book is sold only at such ridiculously
low price because it is our aim 10 but this
valuable work into the hands of 50.000 short
wave enthusiasts toward the end of this

Published hy the publishers of SHORT
WAVE CRAFT magazine. ‘T'nis alone will be
your guarantee that it is a really worthwhile
publication,

year.

Combination Lonk and Short Waver—E. T.

Somerset, GZDT,
Super Regenerative Heceivers
How te Build the 8. W. Superregenode—

Clifferd E. Denton

Short Wave Tuning Less Plug-in Coils—Her-
man Bernard

How to Use Radio Freauency Chokes—R. Wil-
liam Tanner, W8AD

The “Ham's Own® Receiver—Norman H. Krim

How to Use a Senarate Regeneration Tuhe—
E. T. Somerset

Short Wave Converters—FHow to Build Vari-
ous Types

A Short Wave *“Fun Hex™

How to Build a f{lood Television Receiver—
R. Willinm Tanner

MAIL COUPON TODAY'!

Not Sold on Newsstands

SHORT WAVE CRAFT
96.98 Park Place,

New York City.
Gentlemen :

[ enclose herewith fifty (50c) cents for
which please send me upon publication. g
copy of your new book. HOW TO BUILD
AND OPERATE SHORT WAVE RECEIV-
ERS. (Send money order, check. cash. or
new U. 8. Stamps. Rexister letter if it con-
taing currency oOr stamps.)

SWC-2-5
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1932 PRICE GUIDE
Radio Supplies—Tubes—Sets
Every item you require in your business is
in this book, from the finest high grade

2 mike to the smallest screw.
GUARANTEED QUALITY GOODS
Prices Lowest Ever Quoted
Fresh new d dable Merchandise at

) Bargain Prices!
Leading Manufacturers Lines Complete
Send For Your Copy Now!

SAMPLE BUYS FROM THIS BOOK

$14.65
4-Tube Replacement
Receiver Transformer
and Three Thousand Oiher Bargains

T HEADQUARTERS
for SERVICE MEN'S SUPPLIES

Radolek Co.,
104

c.m(l:lh .Shtion"l %)

Please sle‘r.\glo'me without obliga- UPO
tion your Service Man’s Supply Book.
Name
Address
City__.

Aluminum Box Shields

Beautiful Silver Dip Finish

6 x 5 x 6 Knocked-down
Coil Shield (like pictured
on Tight) ceieveecacnsee 100

BXx 9 X6evinceveann..a.$187

6 x 10 x 7 Monitor Size... 3.25

We make any size to order. Alcoa Shield Plate, 25¢.

“Buddy” Test Prods

Always sharp pointed, using
phonograph needies. 4 ft, wires,
spade or phone tips, Colored
nipples identify each lead.

75¢ each, $1.50 per pair.
WE SPECIALIZE IN RADIO
PARTS EXCLUSIVELY — parts
furnished for any kit in any
magazine,

National New 3" Vernier

Dial .. ... ... ... R 8§
Pilot Coil Forms....... e 3D

y Hammarlund 20-mmid.
Condenser ......... AP &1
BEST Converter Cabinet. 3.5
BEST Converter Coil A--
7.95

sembly
Spongge  Rubber  Phone
Cushions ........50c pair
Please include sufficient
postage

BLAN, The RADIO MAN, Inc.

Dept. SWC 132
89 CORTLANDT ST. NEW YORK, N. Y,

Short wave coils,
1.75

-
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 SWAPPERS |

SWAPPERS are swappera of correspon-
dence. During the past few years we
have noted that Short-Wave enthusiasts
Jove to get acquainted with each other
by mail in order to swap experiences.

Use a posteard only, Never write &
letter. Address postcard as follows:

SWAPPERS

¢/o SHORT WAVE CRAFT
9¢-98 PARK PLACE

NEW YORK, N. Y,

On the blank side of the postal PRINT
clearly your name, address. city and State.
Don't write anything else on card. We
will then understand that thisx is your re-
quest to publish your name and address
and that you wish to enter into correspon-
dence with other short-wave readers. There
is no charge for this service.

—EDITOR.

JULIO A. AGUAS
Quito, Ecuador, S, A.
JAMES F. ARTHUR
343 E. 195th St.. Bronx, N. Y.
ED ANDERSON
123 Hollister, Ocean: Park, Calif.
(Eaperanto Student)
EDWIN H. ARNOLD
709 Cass 8t., Niles, Mich,
H. BEADLE
13 Chandos St., Keighley, Yorks, England
FRANK C. BLAUVELT
532 Pacific. Osawatomie, Kansas
KENNETH BLOCK
870 Riverside Drive, New York, N. Y.
MITCHELL BOYD, W1AXH
9¢ Bradford St.. Needham, Mass.
YERNON W, BROWNLEE
1132 S5th Ave., Akron, Ohio
EUGENE BUTZER
138 Wash. Ave., Ephrata, Pa.
P. C. CATACALOS
Rue Themistocleous 12, Athenes, Greece
R. CLARK,
541 29th Ave., Seattle, Wash.
JAMES M. CONLEY ,
28358 Magnolis Ave., 8t, Louis, Mo.
JAMES M. COVINGTON
Corregidor, Cavite, Philippine lslands
RALPH E. CRAIG, WIDLX
R. F. D. No. 4, Box No. 48, Madison, Nebraska
CARL DANBURY
Kanawha Falls, West Va.
JAY B, EASTMAN
Route 1. Belleville, Michigan
EDWARD FALLS
2641 Arrowhead Ave. San Bernardine, Calf.
R. FAVERBACH
412 Fulton St,, Millville, N, 1.
KARL GAMBICKLER
3144 Decatur Ave., Bronx. N. Y.
FRANK GREGOR
1921 West 11th Ave., Gary, Ind.
CECIL F. HARDY
Denison Radio lab., Denison, Texas
WALTER R. HARIU, WYHSL
Route I, Box 75, Hurley, Wis.
0. J. HUNTER
721% Garvin Ave,, Charleston, W, Va.
EDWIN IDLETT
5121 Rolston Ave.. Norwood, (vhie
A. C. JORGENSEN, USNR,, RM2C, WeGKE
503A West Chambers 8t., Milwaukee, Wis.
FRED MANESS, JR.,, WIAZF
Route No. 6, Box 109, Monree, N, €.
LAURENCE H. MEACIHAM. WSHDR
Richland, Tows
0OSCAR NELSON
38 St. Anthony St., Worcester, Maxs. UL 8. A,
ELMER NEUMAN
2224 Woodstock Ave., Swissvale, T'a.
MARVIN L. NIELSEN, WYFNX
Edna. lowa
PETER PASSERA
Box 410, 223 Crest St,, Clairton. Pa.
MERLIN E, PAUL
10206 Wilbur Ave., Cleveland, Ohio
SWAN PAULSON
1226 Fletcher 8t., Chicago, TIL
JOHN E. PENN
R. R. No. 1, Florence, Ky.
WILLIAM H. PERSHING
don, Indiana
ARTHUR POLIK
45 Zelmer 8t.. Buffalo, N. Y,
Ww. NELSON RICH
332 Fourth 8t.. Stamford, Conn.
JOSEPH J. SARNO, WBAEF-KFRX-WIEMT
Naval Radio School, San Diego, Calif.
WALTER SCHWARB
198 South Ninth St., Newark, N. J.
RERNARD SIKORSKI
29 Zelmer St,, Buffalo, N. Y.
ARTHUR SMITH
1003 N. Popular St., Ottaws, Kansas
KENNETH SMITH
North Marshfield, Massachuretts
JOHN TAFRA

1041 Geyer Ave., St. Louin. Mo,
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New DELFT Sets

IN keeping with a policy of always sup-

plying the latest in short-wave re-
ceivers and transmitters, Delft Radioc Co.
has developed a new and sensitive short-
wave two-tube receiver which is avail-
able either in “Kit” form or completely
assembled. This circuit gives loudspeaker
volume. It is interesting to notice the
circuit improvements that the new sets
employ.

In Fig. 1A, an ordinary two-tube
short-wave diagram of connections 1is
shown. Fig. 1B is similar except that
resistance coupling is employed, as be-
comes necessary for television purposes.
Fig. 1C shows a two-tube hook-up em-
ploying a screen-grid detector and a pen-
tode tube in the audio stage. These very
sensitive and inexpensive tubes give re-
sults that are really surprising in com-
parison. It was extreemly interesting
to notice the development of the latest
circuits in the laboratories of the Delft
Radio Co. and to notice the superior re-
sults obtained.

Besides the latest receiving sets, Delft
Radio also manufactures transmitting
sets and wavemeters for all purposes.
This company specializes in short-wave
and ultra-short-wave apparatus. Special
short-wave apparatus of all kinds is man-
ufactured, including ultra-short-wave ap-
paratus and prospecting instruments.

The different uses of a,wavemeter are
very numerous. No short-wave fan can

afford to get along without one. Real-
izing this, a new and very inexpen-
slve wavemeter

hasbeen placed
on the market.
The reader is
referred to an
article by this
writer in the
last issue of
SHORT WAVE
CrAFT for the
many uses of
one of these
meters.

g f
. ~A- B4’

Delft 4-Tube Kit
Assembled.

—

[
v Lo

SCREEL
CREEY GRID

EDWARD A TURNIER
I'. 0. Box 231, Hoboken, N. J.
GODWIN WILLIAMS, JR. (W1AHD)
Masonic Home, Decoto, Calif,
1. €. WANDSCHNEIDER
Rox 73, Lenghy, Minn.
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How Research and Industry Depend on Vibrations
By DR. WILLIS R. WHITNEY
(Continued from page 342)

hurt exeept in appearance, and ate out
of my hand at once. Now I am not ad-
vocating this as a painless surgieal proc-
ess; but will the day ever come when
we may be warmed internally in un-
heated houses by some external radio
field? It might be useless to heat our
houses with all their contents including
the air, if we could get along by inter-
nally heating ourselves. Qur early an-
cesters did it without radio. They car-
ried enough heat with them, and their
| rooms were not heated in their absence.
If we carry the body temperature higher
| than about 98° F., we say we have a
| fever. We found first with rats that
fevers were harmless unless above 106;
and rats have withstood 111°, Dogs
| cannot usually recover after being ex-
hausted by several hours of electrical
fever of, say, 107°; but all animals stand
[ indefinitely a few degrees of fever. It is
a wonderful way of reducing weight, for
[the animal peacefully perspires his fat
away. (This iz not advertising for re-
diccing.}

One day a veterinary brought us a
little white Boston bull terrier which he
said was going to die of dermidectic
mange. It couldn't do any harm for us
to experiment on her, and we accepted
her as a gift and called her Lydia. En-
|closed in her little wooden kennel, she
|was subjected to an hour’s electric fever
jdaily. It is a long story full of human
linterest; but the dog got well. The hu-
man interest was so great that Lydia
also got all the medicine we could think
of, in addition to the fevers. She was
put on a strict diet daytimes, and accom-

anied the watchman on his rounds at
light, so it may have been a faith cure.
t was clear, however, that repeated elec-
trieal fevers do not hurt small white bull-
flogs.

Curative Power of Radio

All this in turn led to our finding that
feman fevers may not bLe all bad, hut
fome are probably beneficial; and we
Tarned about the work of Dr. Wagner-
Jauregg, of Vienna, who had cured cases
(?f advancing paresis by producing at

will fevers of malaria in the patient.
There was only one thing to do then.
We made a few devices and lent them
to institutions where it semed probable
that the indicated studies could be well
made.

It is not new to heat the body by ex-
ternal means and to produce fevers
thereby. It has been done by hot water
haths, but the patients usually have to
be tied down hefore they will submit to
it. 1t is also not new to heat a human
being by strapping electrodes to him and
applying alternating current of high fre-
quency; but it is new to heat the individ-
ol by rvadiations or electromagnetic en-
ergy emunating from an antemnna!

For uniformity, the present method is
to let the patient lie on a cot with an-
tenna plates above and below, but not
touching him. It is at present being
studied largely, as a substitute for the
purposeful mularial - fever infection,
which is the wonderful service Wagner-
Jauregg  rendered after painstaking
studies over many years.

1 do not profess to know the action,
but the guiding thought was this: In
such diseases as paresis there is a blood
parasite whose ultimate goal seems to
be the brain cells of the host. It gets
there effectively only after a long siege
in the blood stream and spinal fluid, but
the mind is finally affected and, until
Wagner-Jaurege's work, I believe that
there was no cure. He showed a way,
through introducing fevers, to save at
least some of the afflicted. Tt seemed a
natural thing to assume that the fevers
finally made the parasite give up in dis-
gust, not being able to stand the heat.
This general principle must be tried on
various human and animal troubles.

There are now several groups of com-
petent American doctors and research
men in well-equipped institutions who
are making these studies, and it seems
from their reports that there is hope for
service from this particular radiation
number, ten thousand trillion!'—From «
Talk presented by Dr. Whitney at « meet-
g of the Chumber of Commerce, Bos-
ton, Mass., May 7, 1931.

, Hints on A.C. Operation of S-W Receivers

By “BOB” HERTZBERG
(Continued from page 339)

doil L1 and tuning condenser Cl, The
dontro! grid is biased by the plate cur-
lient’s drop through R1, of 500 ohms. All
ijy-pass condensers C3 are .01-mf. mica
L{nits, connected as close as possible to
the socket terminals. The screen lead
dontains an R.F. choke, Chl, of the ordi-
nary receiving type. The variable re-
gistor R7, which is of the “stepless” coni-
jjression type. should be adjusted until
the voltage on the screen, as measurel
between screen and ground, reads 75.
This control is quite helpful in maintain-
g the stability of the R.F. amplifier.

he writer has examined many A.C. re-
|

ceivers in which the R.F. amplifier oscil-
lated quite badly. and invariably found
that the trouble was due to excessive
screen voltage.

Coil 12 is the usual two-winding de-
tector inductance, tuned by condenser C2.
L1 and L2 may be any of the standard
short-wave plug-in coils on the market.
The correct capacities for C1 and C2 are
those specified by the coil makers, and
usually run to about 150 mmf. or there-
abouts.

The plate of V1 is fed through the grid
winding of coil L2, the plate voltage be-

(Continved on page 360)
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ERO WORLDWIDE
SHORTWAVE
RECEIVER

I

LLfsten in
DIRECTte
Tondnn, Purls, Ber
In, Buenos Alres
aml other broadeast sta-
tions thiroughout the warld
vie short waves. Your or-
«inary receiver cannot tune
in the<e low wave atations
WORLD - WIDE RECEIV-
ER gets 14 to 530 meters.

AERO SHORT WAVE CONVERTERS
Convert Your Present Set lmo 8 Short Wave Super-
Heterodyne,

A.C. MODEL $12,50—D. C. MODEL $ii.50
At Last! The Perfect Auto Radio. Only $20.00
Isujit by ploneers 1y the manufacturlng of Aute
Rudlo. We puarantee 1,000 miles radius of recep-
tlon. A nmmsterplece of Hadlo englineerlng. latest
tilel 6 Tuhe Aero Mentode Auto Rasdlo. Price of
26t only $20.00. Set complete with tubea, batteries,
dynamle si-akef. antenna eQuibment and nolse sup-
pressors, $34.50,

NEW AERO MIDGET
‘sing the Latest Type Pentode and Multl-Mu Tubes
Price $16.50

We guarante¢ COAST TO COAST Reception
Wunderful tone quality and selectlsity, Full dy-
namic speaker.  Full ilslon dial. Beautiful walnut
cahinet Compiete
et

i Tube Set $16.50, less tubes.
3 matched tubes $4.30 extra.

SEND FOR COMPLETL CATALOG

CHAS. HOODWIN COMPANY
Dept. M-17 4240 Lincoin Ave. Chicago, lllinois

KNOW the EFFICIENCY

of your tubes

Tedts all tubes In Reneral use
including the new Pentode
and Vartsble Mu series.
I"'ses only two syckets! By
turnine selector switch to
designatlen un chart of type
ul tube to be fested, accy
rate readings may he made
n minimum of tlmef
Correct  readings for each
iype of tube ure perma-
nently
chart,
suldance
Ideal for use by service
men, «dealers, experitent-
ers and even for the con-
sumer who wishes to test
5 his tuhes at home. The
Thie price makes it possible for evervone to own, $9.95

MADSEN INSTRUMENT COMPANY
Y8 Park Flace, New York, N, Y.

a2 e tisns

Indicated
RS your

on the
accurate

You Can Become a Fast
Capable RADIO OPERATOR at HOME
i

iy CANDLER
Scientific Method

In less than half time re.
quired by any other. Noth.
Ing like It.  Amazing r¢-
sults. FREE ADVICE if
yeu're “stuck.” Thousands
fast Radlo operators taught
by CANDLER, world's only
Code  Speciallst. FREE
BROCHURE wlil save you
time and money.  All ques.
tions answered personally.
No oblgation. If Radlo
|- = v;an(':uéb ask about AD-
Candler  System S-W COURSE  for
: . SPEED and Copylng Be.
Statiof st

Statlon Grlaupiateniss PECET I DopymL oe:

THE CANDLER SYSTEM CO., Dept. SW.5
6343 So. Kedzie Ave., Chicago, 1Ii,
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‘“HAM"» ADS

Advertisements in this section are inserted
at 4c per word to strictly amateurs or
8c a word (8 words to the line) to manu-
facturers or dealers for cach insertion.
Name, initial and address each count as one
word. Cash should accompany all “Ham”
advertisements, No less than 10 words are
accepted.  Advertising for the April-May
issue should reach us not later than Feb.
ruary 10.

26.00 WILKENS I'NLLWAVE SW CONVERTIIR

6,00, MaKkes your present set a short wave
sereen grid  superheterodyne, Fits any sct;
tunes from 15-130 meters,  Housed In attrae-
tive nlnminmn enbinet.  Nent complete WEELHL
TUBER, PPORTPAID.  Wilkens lLab.,
11th, w.l(lllu: I'a.

1ronR \M K—TI'ilot A.C. Super-wasp with tubes,
coils, power- |ulck signal enbinet and 131 amypsli.
tier, rice, $33,00, Vietor Soens, B No. 7. Towa
City, lown,

NOTED QS8I. CARDS—Your station should he
represented by a wood QR ¢ard,  We give
snnppy service on printing good quality, two
color ecards, stationery, and  mes<age blanks,
Write for free sminples today.,  WIBEFKF, 14
Ktockbridge Ave,, Towell, Mass,

SRITORT WAVE LISTENERS CARDS—Re
the xtations you hear on your own short wave
lsteners' eard.  We print just the type of card
you mewml Write for free samples  today,
WIREFRF, 16 Stockbridize Ave, Lowell, Mass,
SACRIFICE £1245 AC HY-T complete $63. Also
pnrts and trade,  Write Warren Courad, 654
tirant, Woeoster, Ohlo,

BRAND NIIW 8705 De Vry 16 mm. projector
complete with eord and lamp to trade for A.C
or 1LC, Super Wasp eomplete of what have you.
Fred Braun., Galena, Kansas.

SHORT WAVE RLUEIPRINTS:  Send 20e
{toin) and receive five short wave blueprints
consisting of 1, 2, % and 4 tnbe DC and one five
tube AC, all wave mldiret, Build any one of these
cireults and recelve real LN, rexults, 8, Jordon,
131L40th Street, Brooklyn, N. Y.

(‘RYSTA].S—Gunrantw-d square X cut power
erystals.  Your approximate frequeney, Shoo0
ke, band, $3.00, Evert G, Johnson (8D.M),
osh W, 4th st Roechester, Mich.

WANTEDND—Goml 8\,
Eleetric preferr I
price. I 1.,

1931 1. C. ], complete radle course,
Exeellent condition.  Sell &20 or swap,
have you? Walters, Box 31, Skykomlish,

Receiver cheap for eash,
Write partleulars  and
143 B'way. RBrooklyn, N, Y.

28 Tessans,
What
Wash,

TWENTY-FIVE DOLLLARS one tube,  Sun short

wave receiver,  Pilot Parts,  Octo eolls,  Am-

plifier with Thordorson transformers, tubes and

]-nlnl\\in phones.

acroplane receiver. three thousand meters.
i or tube operation,  Twelve dollars.

llc-lw'rur and two step ampliffier with Strom-

herg transformers. Five dollars,

New French Ritle Range Telescope, 35 Power,

Five sccilons,  Leather ease. Twenty 1Enl||r~.

ink I3 Mecker, 60 John Street, New York
[ care of Globe,
EXTRA SPECIAL—Type 886 Moercury Vipor
Lectifiors, new, first eriule tal not seconds),
wuaranteed 1000 hours, onty S0 Ty 2118
TOowntters, $8.00 0 Heavy duty 2to, 81,50, In-
einde postage with order. ihwelson Amateur
Kopyiee, New Yark.

Biermont,

| Get Started in

RADIO

Write for feee bouklel telling ahout thls growing and
1t promising industry, e radio operator is an
oftleer hogrd ship. s work 15 Ilght, pleasant and
interesding.  He has many opportunitles to travel 1o
all parts of the world, You can aqualify in a short
time in our well-equipped school under expert In.
structors.

'F‘ull infermition on request

‘ A new course in TELEVISION starting soon
Didscational D, partment

7 West 63rd St.
New York

WEST
SIDE

YMCA

241 8,

SHORT WAVE CRAFT

ing kept off the grid of V2 by the grid
condenser C4, of 0.0001-mf. Condenscr
C3, of 0.01-mf., prevents the high voltage
from shorting itself to “B”. R6 is the
usual grid leak of two or three megohms.
V2 is another '35 tube, whicl is particu-
larly well suited for use as a regenera-
tive detector, being better than a "24 for
this purpose. The regeneration control
is a 100,000-ohm potentiometer, R& The
regenerative action will be affected by
the value of the by-pass condenser C5,
which should be about ,00025-mf. This
condenser may well be one of the small
screw-type adjustable condensers, for-
merly used for neutralizing and balanc-
ing purposes. Its capacity should be va-
ried until the smoothest regenerative ac-
tion is obtained.

Chl is another R.F. choke, while AC
is an audio choke of about 750 henvies.
If a special choke of this cize cannot he
obtained, try the sccondary winding
(alone) of a good audio transformer, or
the primary and secondary together con-
nected in series,

C6 is a 0.01-mf., grid blocking con-
denser, and should be a good mica con-
denser. Ro isa grid leak of about 250,000
chms.

The first audio amplifier tube, V3, is a
'27. Its grid is biased by the 2,000-ohm
resistor R2, which is by-passed by €7, of
0.5-mf. T1 may be any good audio trans-
former. The phone jack is eonnected in
the plate circuit of V3, as this is the hest
place for it. Condenser C8, of 0.3-mf.
capacity, allows the audio component of
the plate current to pass to the phones,
and at the same time keeps the direct
plate current out of them,

The last audio tube, V4, may be cither
a 'T1A, a 45, or a 47. For a ’71A, R4
should be 50 ohms and R3 is 2,250 ochms.
For a '45, R4 is 20 ohms and R3 is 1,500
ohms. For a 47, R4 is 20 ohms and R
is 400 ohms. The plate voltage to be ap-
plied to post “PB-+" is 220 for a ’714,
300 for a ’45 and 265 for a ’47. For each
particular tube a suitable output trvans-
former T2 must be employed; special
transformers for the *47 pentode are now

Single
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available. The loud speaker may be of
any good dynamic type.
Getting Rid of “Hum"”

Many short-wave fans who do their
listening mainly with phones have found
that, in spite of everything they do to
their A,C, power packs, they are not able
to obtain that “velvety-snieoth” econtrol
af regeneration and complete freedom
from hum and background noise so es-
sential to really perfect S.W. reception.
The fault is sometimes in the power line,
and sometimes due to the poor regulation-
characteristic of the power pack. The
thing to o then is to make a combina-
tion A.C. battery outfit, using A.C. on
the filaments of the regular A.C. tubes,
and “B” batteries for plate supply. This
sounds like a funny arrvangement, but it
really is a very good one from all stand-
points and is highly recommended.

A small filament-lighting transformer
costs very little; while a set of three or
four medium size “B” batteries costs only
a fraction of the price of a special short-
wave power pack, and will last at least a
year under ordinary conditions. The
drain of three tubes, for phone reception,
is very light, and the batteries will give
long and trouble-free service. For loud-
speaker reproduction, the output of the
set can be fed to a scparate single-tube
power amplifier of all-A.C. design.

The hook-up of Fig. 2 can be followed
exactly, up to and including V3, for such
a combination set. The only additional
instrument is a switch to break the “B—"
lead; this is needed to open the other-
wise continuous circuit formed by poten-
tiometer R8. There is available a stan-
dard double-pole, single-throw switch
that is ideal for this work. One pole is
used to control the 110-volt primary cir-
cuit of the filament transformer, and the
cther to open the “B” cirvcuit.

Of course, the phones should be con-
nected directly in the plate circuit of Vi,
If a double closed-circuit jack is used, the
two inner springs can be connected to the
primary of the audio transformer in the
separate power amplifier, if one is em-
ployed.

Sideband I'ransmission on Short Waves

By C. H. W. NASON
(Continwed from page 338)

In the complete receiver used in the
tests, the ‘“pilot” wave is 3.47 ke., re-
noved from the carvier frequeney (which
is, of course, not present at the receiver
input). Reception of this signal on an
ordinary receiver will give “inverted”
speech—displaced about 400 cycles from
normal inversion. It may be received,
however, with an oscillating detector
tuned to the frequency of the suppressed
carrier.

It will be noted that the frequencies
shown in the various units of the com-
plete receiver differ slightly from those
given in Fig, 1, This is because of the
fact that certain apparatus was imme-
diately available for the commercial tests,
and not because these frequencies werce
the best for the purpose. The time con-
stant eircuits “A”, are those previously
deseribed as affecting the gain of the
first I.F. stages, in order to hold the am-
plitude of the “pilot” constant. In the
actual receiver, a three-section time-con-
stant circuit was found to give the
smoothest action. After passing through

| the second detector, the speech frequen-

www americanradiohistorv com

cies lic wholly within the range from 20
to 23 ke. The 20-ke. oscillator shown in
the figure serves to resupply the original
carrier prior to detection by means of a
Carson “halanced demodulator”.

Undesired components in the low-fre-
quency output of the “demodulator’™ pass
through a low-pass filter, cutting off
sharply at 3,000 cycles; and through a
repeater or amplifier out into the com-
mereial telephone lines.

The transmitter for single-sideband
signals does not differ greatly from the
normal type, outside of the fact that a
bhalanced modulater and a filter system
(=uppressing respectively the carrier and
the lower sideband) are necessary. A
scparate oscillation, having a frequency
removed 3.47 ke. from the carrier, is in-
troduced into the R.F. amplifier circuits,
subsequent to the circuits providing the
desired modulation and suppression. The
tuned circuits are broadly enough tuned
to accept this signal, which is of so low a
level as not to tax the capacity of the
amplifiers.

Technical information from the July,
1931, issue Electrienl Communication.

FaN

"~
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Antennas for Ultra-Short-Wave Transmitters
By HARRY D. HOOTOYN, W8BK
(Coutivied from paye 338)
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‘ Fig. 3—Shows direction of transmis-
sion for ultra short wave antennas and
position of reflectors at R.
1

[set the wires at one-fourth wavelength
ilistance from the main antenna.  Several
different spacings hetween the reflector
[wires may be used with apparently equal
leficieney. In the three-wire system men-
tioned above, the reflectors were placed
at onc-fourth wavelength from the radi-
kmtor and from each other, However.
when using several wires in an eclaho-
rate directive system, some other wave-
ength spacing is more desirable in order
o get a number of reflectors around the
radiator.

When operating on the %-meter band,
the whole antenna reflector system may
be mounted on a “breadhoard”. making it
|

casily movable for transmission in any
desired direction. Antennas for this hand
are u=ually constructed of #4-inch copper
tubing and each reftector is mounted on a
stand-ofl  insulator. A one-half wave
radiator for this band will be approxi-
mately 1.1 feet or 1 foot, 1'% inches.
When designing the antenna for this
band, allowance must be made for the
miounting screw in the insulators; since
an amount of variation as small ax one-
fourth inch will often throw the veflector
off halance at such extremely high fre-
quencies,

The chief difficulty erperienced with
an antenna of the type shown in Fig, 3
at o is in getting a suitable feeder sys-
tem.  Practically the only method ix to
run a pair of feeder lines to each radi-
ator. Each radiator is cut at the center,
and the feeder lines arc inserted for
current feed.

The efficiency of the simple two wire
antenna system (Fig. 2A) can be in-
creased Dby placing an additional vre-
flector one-fourth wavelength behind the
first reflector, or one-half waveleneth be-
hind the main antenna.

The experimenter ean design divective
antennax for himself, if he will bear in
mind the fundamental principles of di-
rective transmission, The idea is to set
one or more resonant wires at a certain
wavelength distance (spacing) where
they absorb power from the radiator,
When this spacing is correet, the re-
sonant wire re-radiates power and rein-
forces the radiated wave, in a direction
through both wires and from the re-
flector wire through the radiator or main
antenna,

A New “Bug” Key for the Amateur

[ (Continaed from poye 328)

af its duty, it does not hold the romance
nd glamor of an clectrically operated
jevice.

It is necessary, in most cases of high-
vloltage keying, to employ a relay in
order to keep the dangerous high poten-
tlal away from the opcrator’s hands and
to prevent arcing. Inusmuch as we are
tp employ a relay anyway, a little addi-
tjonal equipment will not complicate the
situation and, by using a single vacuum
tabe with a tuned A.F. transformer, we
can make one of the finest automatic keys
that ever graced the operating table.

In the schematic circuit shown the key
(K) is a regular lateral key with the
thvee contacts insulated one from the
oqher. Contact to the left allows the
plate voltage of the tube to he applied
through the relay without passing
through the tuned circuit (CL) so that
the relay will stay closed as long as the
kdy is held over. Contact to the vight,
hgwever, passes the plate voltage through
the tuned circuit, and the tube then oscil-
lates at a frequency determined by the
circuit constants. The relay will open

and close at a rate of one-half the fre-
quency of oscillation, making a series of
sharply-detined dots. The frequency of
oscillation should be adjusted so that the
aumber of dots per second coincides with
the speed at which the station’s operator
usually transmits.

Relays for this purpose are made by
Leach, Bunnell, Ward Leonard and
others or they can be readily made up
from an old high-resistance telegraph
sounder.  The oscillator windings are
supplied by any A.F. transformer of nor-
mal characteristies.  While the primary
and secondary inductance values of
transformers vary in so large a degree
that it is difficult to specify the capacity
values of C and (7, they will lie some-
where hetween 0.1 and 2 mf. The con-
denser across LI°, which should he the
sccondary of the transformer, will be
slightly smaller than the other condenser.
An ’01A, 27 or similar tube serves as
the oscillator, and the required plate and
filament voltages can be tapped off front
the veceiver without in any way havming

its performance.—C. H. W. Nason,
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Won'tl Ever Get
Ahead in Radio?

Proarcse in radio is determined purely by Inon -
FKvea practical experience doesn't help 11 von
laven' wot of FULL RNOWLEDGE OF RADIO
FUNDAMENTALS,

There's more to yadio than  jnst  lnewing

HOW to repalr or construct apparntu-— you'te

tut to know WHY it operates after yuu (!

To men who are striving toward a REFAL
FUTURE in Radio—whether as Scrvice Mon, e
tory  Engineers, Transmission Men, Ogperators
Browdeast Engincers—we offer an endarsid conrse
of training that, by teaching BASIC RADIO X

{i: NEERING, makes you fit to hold these impurtant
Jll 1~

cdue,

GET THE DETAILS
The conpon brings  you interesting hedklet and  tull
taiticulars by return mail.  No obligatfun,  VMalt it ow
while you think of it

CAPITOL RADIO ENGINEERING
INSTITUTE, INc.

14th St. and Park Rd., N. W., Dept. B-13,
Waushington, . C.

Without obligation, please send me details
ahout your home study training in [J Raldio or
I'elevision,
Name

Universal Microphones

Proved Value—Superior Performance
Unparaleled salues at rock-bottonn nrices
Enthuslastleally endorsed for soiry soiind
ust.  Exclusive design  featun=  Napect

. tareful workmanship. Tcslrﬂd m-;rur#.;-'.(.ie
" Complete Mne of micro- | |
o vhones, stands, cables, .t Price $7.50
"ty . At challoaging
prices  'mevmsdition-
ally guaranteed.

8ale by dealers cvery
where ‘
2.Button Handi-
Mike, List Price.S15

Unjversal

Microphone Co., Ltd,

63 Hyde Park Blvd.
'llnnlzwvnod.cm..u.s.n_

THE AIREX CO, Inc.

67 Cortlandt St,, New York Cicy
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What Are You Doing to Pre-

pare Yourself forthe Future?
Have you definitelv  decided
upon vour career or are yor still
groping in the dark?

Why Not Go Into a Growing
Field Where There Are

Unlimited Opportunities for

Advancement?
Radio and 118 nunterous bhranches
are virgin fields and the men in
the indusiry have splendid op-
portunities of getting ahead.

You

and

Have a Training That
Can Fdall Back Upon

Insure Your Future!
Don’t be cuught in an economic
upheaval. Be prepared with an-
other vocation—vou have two
chances of getting a position.

We Teach You Evervthing
You Need to Knowto Qualify

Yourself as an Expert.
Our system has made specialists
of men of ordinary school educa-
tion,

The Price of This Training is
a Small Percentage of What
It Would Cost Otherwise to
Obtain.

After you read our pamphlet
SW.7 vou will learn that our
system will cost vou only one-
third of what vou expected to

puy.

Teleplex Company

76 Cortlandt Street, New York. N. Y.
I am ver? much Interested in layIng the foundation
for a hetter future snd would like You to send me
your pampllet whieh cxplains all. 1 am not obli-
gated in any way.
Name .....
Address

City

Sate
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WHEN TO LISTEN IN
By “BOB” HERTZBERG

E are glad to report that an unusnatly
Wl.n'ge numbey of letters have been re-
ceived (his past month from many

inneeessille foreign short-wave sta-
We will gquote directly.

hitherto
1ions,

Barranquilla, Colombia
With great pleasure ! will give you the in-
formation you ask for, regarding my short-wave
broadeasting station 11KD.

“The call letters are IIKD, our slogan ‘The
Voice of Barranguilla,” the location is Barran-
quilla, tepublic of Colomhia. The wavelengih
nged is 50 meters. or 6,000 kilocyeles. We are
an the air on Mendar, Wednesday and Friday
hetween 8:00 and 10:30 pan.. and on Sunday
hetween 1 :45 and §:30 pon., Eastern Standard
Time, On week days we broadeaxt a coneert
played by orchestra from R:00 to 9:00 p.n.
M 9:00 p.m., we have a short tatk and give the
lutest news. and from 9:00 to 10:30 pm. a
variety program played ai our studio by differ-
et oreliestra or vaudeville artists. On Sunday
we hroadeast the vpen-alr concert played by the
Niae's Police Band ot Bolivar Square.

“We are very severe in sending veritication
canls. At least two selection names and the
time they were played are necessary to receive
4 eard.”

—FELIAS ). PRLLET,
Owner and Engineer, 1IKD,
I'. 0. Box 715,
Barranquilla, Colonbija.

YVatican City
The following schedule of HVI ig taken from
letter from the Vatiean City:

Radio Station HVJ—Citta del Vaticann
Every day @ 10:00 10 13:15 GAE. on 19.84
meters (5:00 to 5:15 a.m., ES.T.)

13:00 to 19 :15 G.MT. on 50.26 meters (2 :00
to 2:15% p.nm.. ES.T))

Narices from Vatican and from Missions.
sunday: 10:00 to 10:30 G.OMM.T. on 30.26
meters (5:00 1o 5:30 a.m.,, EST))

Lithurgic and spiritual lectures.
Sonning-on-Thames, England
beg (o inform vou that my station is still
earrying our the regular schedules on 200k
wwters on Sundays at 18:30 GMMT. (1:00
pan., EST.). I any listeners would like to
sngergest any additlowal tests I shall always he
pleased to try out any wother times at request.”
—GERALD MARCUSNE,
Station G2NML
“The Raneh,” West Drive,
Sonning-on-"T'hames, England.
Konigs-Wusterhausen, Germany
A letter trem the Relebs-Rundfunk-Gesell-
echaflt. Berlin. Germany, siates that the short-
wave station at Konigs-Wusterhansen works on
4118 meters between 8:00 a.m. and 7:30 p.n,,
E.NT.. with a power of tive kilowatix. It re-
nys programs from various German hroadenst-
ing stations,

Venezuela
. 11, Garton, 3133 Welster Street, Wost
Philadeiphin. Pa., and Martin Melland., 428

14th Street Norrth, Vivginia, Minn., both report
eratioh YVQ, in Venezuela, Sonth Ameriea. The
wiavelength is 1639 meters or 18,3500 kiloeyeles.
It tests with WLO and WOO (Amervican radio-
phone starions) during the morning hours. Vol-
ume and ¢larvity both geord. This station aniso
transimity telegraph signals. which are so strong
in New York that they bluck the detector tube,

U. 8 S R.
Four short-wave srations are included in an
officlal list of Russian radio stations published
in the Kuropean press. They are Khavarovsk
(8iberin), eall RVI3. on 70.2 meters or 4.2720
klloeyeles: Mozcow, RVAX, on H4.4 meters or
2.010 Kileexcles: Moseow-Niehelkovo, KVAD, on
50 meiers or 6,000 kiloeveles : and Minsk, RVG2,
on 46.72 meitere ar 6,420 Kiloeycles.
The Khavarovek s=iation is well known teo
f<teners along the Paeifie econst.  The others
re new. or rather thig is the first reel informm

tien we've hal on them,
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Chelmsford, England

“Our  experimental  short-wave transmitter
GANW trapsmits as follows:  Daily frem Mon
tay 10 Iriday inelnsive; from 12:30 to 13:50
and from 18:45 to midnight. Greenwich Mean
Time or DBritish Sumner Time, ag the case may
be.*’

—TIIE LRITISIE BROADCAST
ING CORT'ORATION,
.. W. llayes. for Chief Engineer,
Savoy Ilill, Lendon, W.C.2,
Eungland,

Ahove tlmes corregponst to 7:30 to 8:10 a.m..
mnel 1345 to 7:00 p.n, Eastern Standard Time
sration GI8W is lueatw] at Chelmsfurd. Eug-
taml,

Bowmanville, Ontario, Canada
SVEYLW now operates on 11810 kiloeveles.
having a power outpnt of approzimately S0
watts,  Our preseut operating sehedule is fram
100 pom, 1l 10:00 pan,, BRT. Our programs
originnte at the CKGW siudles, with an occn
sivnal N.B.C. program. kvery Saturday eve
ning at 7:00 to 8:00 p.am. this station hroad-
cagts a program dedicarel 10 Internatiomal
Short Wave Clnb Moembers,  VERGW will alse
aperate on our old frequency of 6005 kilocyeles
some time in the future and will have a power
outpnt of 200 watts, When 1his statlon goes
on the air the gchedule will he ehanged 10 get
the heat coverage ont of the two channels with
regpeet to the time of the day they operare.
“Reparts from great distanees will be solieited
and each report wiil be acknowledged.’
—W. A. SIIANE,

Chief Lngineer.

Experimental Siation VEOC W

Rowmanville, Ontario,

Canada.

Hawaiian Islands
The opening of the rrans-Pacifie radio tele-

phione cirenit between California and lawail
during Novewmber was heard by guite a few
tisteners in the East, who reported stathn

KI'K parlicularly. We have no ollielal “dnpe
on this station, but several people reported it
as locatest In Vawail and operating on 7,520
kiloeycles.

Japan
Starion J1AA, Japan, ig reported irregularly
on 22,959 meters, 19.03 meters and 38.07 meters,
working ifelephony te the United States,

Short Wave Stations of the
World

(Continued from page 345)

Thur.. $a
142.% 10 150 nieters—2,000 to 2.100 ke
WIXAQ, thlcako, 1L
WIXAA, Chicake. Il
2.000-1.71)—Amateur Telephony
vision.
145 1.715—wWIXAN. Elgin, 1.
-WEX K, Los Angeles, Calif,
experimental “stations.
1.712—Municlpal, Police and Fire.
-KG KM, Beawwonl. Texas. WKDT, De
troit, Mich WEY. Boston. Mass.
wpPDB, WPDC., wPDD, Chicago, Iil
wWKDU, Cinclnnati, O.
KSw. Rerkeley, Callf. WKDU. Cincin-
nati, Ghlo.
KUP, Dallas, Texas.
apoHs, Ind.
KGPC. St. Louls, Mo. — KGOY, San An.
tonjo, Texas.
-KGJX—Pasadena, Calif, (Pulice Dept)
WMP, Frambigham, Mass, {(State Police).
WRDS, Lansing, Mich, (State Pollce).
WIXAL, Chlcago, JIL  (WMAC) and Ale-
craft Television.
-W2XY, Newark, N, 1
-W2XCU, Wired Radio. Ampere, N. J.
W2XCD. Del'orest Radio Co., Pamsale
N. I  8-10 pan.. syhchronized with tele.
vision proadrasis
~WIXAU, Boston, Mass.
WiXJ, Wheatol, Md.
—W9X X, Cartersville, Mo.
—W5XN, Dallas. Texas.
1.506—WCF. New York. N. Y. (Fire Dept)
‘WKDT. Detroit, Mieh. (Fire Dept.}
KGKM, lteaumont. Texas.
-KGPA, Sealtle, Wash., Fire & Police Depta.

Television (Con.)

149.9-174.8- and  Tele-

And  other

175.2

— wMDZ, Indian-

180.6 1.662

186.6 1,608

185.0 1,604~

187.9
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FEBRUARY SPECIALS!!

E are anneuncing an important new departure this month.

Every month we will show on this page certain STAK % iemwms,
which are NOT LISTED IN OUR CATALOG. These are all
specials of which the guantities on hawd are not suflicient 1o cata-
log them. Once sold out, no more can be had.

STOP SHOPPING. The lowest prices are right on this page.

No one undersells us.
chandise.
satisfaction on every transaction.

offers. ORDER NOW, TODAY.

[ Wesmeet any price on ANY NEW \er.
Order direct from this page and save money.

1007 ¢
Take advantage of these special

NEW!

“LITTLE
GIANT”
DYNAMIC

% 7
SPEAKER
Absolutely the small-
est dynamlo speaker
that  will withstand
the strain of modern
output power (ubes,
ever manufactured.
midzet, portable aml
Measures but 6% 1n.

w over-all, having a 4% n. dlapliragm
ami welghing but 4 Ibs. The “Little Glant
as. under test, actunlly flooded a ten-room
apartment with faithfuily reproduced music
of virtmatly orlglnal tone auality. Field
windbie has a resistance of 2300 ohms and
ay therefore he enerslzed by using it as a
1er choke [n 1he power pack. therehy serv-
a double purpose. Thls Inst feature
kes the —Little Glant’” excellently sulted
for portable A.C. sets, since it does away
with rilter ehokes and thus with consider-
thle weirht, Edulpped with buiit-In output
trausformer to work from any standard out-
put power tube arrangement. Npecify the
miver tnhe or tubes used when ondering
Shipring 5 Ibs.  List Price $6i50.

welght 5
No. 1549, LITTLE GIANT DY.
NAMIC SPEAKER..Your Price '$2'50
v
®RCA VICTOR 11-INCH

AMIC SPEARER

~ For 110-20 Volts
60 Cycle Operation
A superlor. lLeavy
duty unit embody-
ing all the fine
princibles of con-
struction anl
oporation typleal
of all RCA and
Viator radie
equipment.  De.
signed especially
10 necommoiiate
large theatres,
halls., armories
and outdoor stad-
completely  shielled.

Suitable for use on
antomolile’ recelvers.

Tneliles  a
lieary duty power transformer feeding a type
280 full ware recttfler which energlzes the

ms.

el eoll with smooth, unfaillng current. In
adilltlon thls current is thoroughiy titered
by an 8 mfd. olectrolytic condenser swhivh
completely reduces hum to an absolute minl-
mum. A speelal high quality cutput trans-
former, to operate our of any standard ar
rangement of power tubes. Is furnished with
creh unit (specity the type of power tube or

tubes  employedd  when  ordering). Botl)
speaker gnd electric cords and plugs are
suhblied with speaker as 18 the ‘8¢ rectl-

fylng tithe,

Tho over-a)l dimensions are 12” high, 12
wiile and 87 deep. Provided with adequate
wounting  facilities.

A 9 corruttated cone Insures strength and
Jdurahillty under the most jwnwerful operat
ing conditions. Capable of hamdling a tre
mendous amount of volume without distor-
tlan. Designed for 110-20 wolts 50-80 cycles.
Shipplog welght—332 ibs. List Price. $25.00.

No. SP9056—RCA Vittor Dy-
namic Speaker, Your Price..?‘ $13'50

1-Wide Short-Wave Set
NOT A CONVERTER

t radlo
receiver
wtween 1B
.eters. To
operatlon,
autenna,
Gorolt BT
No. 8 dry
balterles,

a type "30
d tine nt
nious elr-
Kes  pomsi
-coill single-winding plug.in deéslcn.
le instrument bas the same sensitiv-
nany ble, ghielded short-wave roceiv-
fig ten times as much. A power
¢ may be added for any degree of
Complete efth 4 plug-in  eolls.
v vernier dial for Drecision tuning.
18 a first class short-wave set solId
ittla money. This short-wave set
aY%xIxl In. high, gver ali.  Suip.
ibs.  List price, $12.50.

—Warld-Wide S.-W. Set.
orice... ... ooo $6'25

RSERVICEMEN'S SPECIAL
TEST PRODS

1E ST

P' Sers jeent and
o = exterimenter s

(—ﬁ\ been lll“l" for
ﬁ; —lest deads that
—% CAN PIERCE

£ _——‘—\ THETOUGHEST
OF WIRE N-

SULATION AND TAKE VOLTAGE AND
OTHER MEASUREMENTS WITHOUT THE

NECESSITY OF STRIPPING WIRES.
Thess test prods are so constructed that ln
stead of the usual phune tips, adjusiahle

fiUCks, cabuble of securely gripning  steel
phorograph needles. nre permanently uttneled
W the emds uf 1he nlated handles.  The
use of these prods completely eliminates the
introductlon ol errors in  meter readinds
ciasel by poor-cantiet reslstance or resls
tunce resuinng from the presence of irt and
Erit, Fne teet of Nexlble, eulor-coded leads
securely soldred to the metal chuck insures
permanent and positive electtleal contact. The
other ends of the test leads are pruvided with
convenlent U-shaped cennection luzs. Ship-
ping welght—1% o, List Price. $1,40.

No. SP9¢33-—Servicemen’s Special $ 35
Test Prods. Your Price °

¥k FLECHTHEIM PORTABLE
VOLTMETERS
B

lechtheln s
Instrments hi

ed u repulation of
for thelr unusual llfe and
accuracy in actual  Use.
Thede voltmeters which are
aratlable in  two  fypes.
namely. 4 to 500 velts DC
and 0-600 solts AC-TW", and
which have an internal re
sistanee of 60 ohms per
YOIt are sturdily and uitrac-

rrior  bnlit
well earn-
reliability

- qﬂ-ﬂ
—r—meg |
Ively constructed In a nickel-plated. hlgnly-

pulished protectlve shield case.  The scales
are evenly and pecurately cilibrated so that
although the range 1s higher than 500 yolts.
the eomparatively low voltaze of 5 can be
caslly arul auite accurately recorded. Fach
nieter Is of the portable tyhe, belng hrovided
with convenlent mounting rings for hanging
on walls or test Panels. Sold complete with
3 f1. dexible test leads provided with phus-
phor bronze, non-corrodlng test tips ancd non
breakable color-ceded insulated  handles.
Shipping weight—1, Ib. List Price, $7.50.
No. SP9051—0-500 DC Yoltmeter. $3 5

No. $P8052—0-600 AC-DC VoIt-
| meter—Your Price

FREE 76 Page

It cont
boak §

ICEM

~“p <
(-3

»<

TREAT
ments,

This
veritabl

100 New Hook-Ups, ete.
675 DNlustrations.

Radio Treatise No. 24

The new \Winter cditlon of our RADIO SERVICE
THREAT
just cume off
greatest book jn print-

FOUND ANYWHERE ELSE

tron Charactoristics SHORT-WAVE TUNERS uni
PHONO-PICKUPS.—Constructlonal Data of S ER

ful data, etc., ete.

of intinite aud everlasting vaiue L you.
WRITE TODAY.

13K, twice as larze as our former one, has
the press, It is puositively  (he
OT |UST A CATALOG
iturlal seetlon—a verltahle
valuable information NOT
Ameng the wealth
h listed in the editorial
1432 Complete Radio.

alns a large
fn o itself-——with

3

SER-
EN'S TEST DSCILLATOR—ALL ABOUT
CONTROLS—SHORT-WAVE ADAPTERS

VERTERS — CONSTRUCTING A 3.
-HET SHORT.WAVE CONVERTER.
ING OLD RADIO SETS.—LATEST

I-MU AND PENTODE TUBES.—
T DC RECEIVERS.—VACUUM TUBES
ISE.—And dezens of new racllo exneri-
Iints to Nervicemen. valuable tables of use.

book Is not just another eatalog hut a
e mint of radio Information whieh will be

Enclose 2 cents for

postape.
Treatise sent by return mail.

6 MONTHS GUARANTEED NEONTRON TUBES

Selt on
Bas

meter-tested hefore shipment.
confuss these
priced”” tuhes—our low prilces
VOLUME buslness!

Cholce | Cholee of Cholfe
22 1124 245
] 200\ - 199X 280
171A | 19aUV-120 171
201A | 223

60cea. | 63¢ ea. 70c ea.

R.C.A. LICENSED TRIAD

a 6 MONTHS FREE REPLACEMENT GUARANTEE
. PROVIDEING TUBE L1GHTS! All tubes are earefully
and carefnlly packed
HIGH QUALITY

Do not
tubes wlith uu3 other “low
arc possible hecause we do a

5
' Chnice | Chnire
Choles 230 15
228 231
210 g
250
281
) 1.38ea. | 1.0Ben. | 1.08 ea.

AND PERRYMAN TUBES

These nationally advertlsed tuhey are pusranteed UNCONTITIONALLY for slx mouhs
The prices are clichtly hizher than onr NEONTRONN because these tubes are of much

better quality.

See Ilstiug abore for tybe numbers.

Cholce Choice | Choice | Chaice Choico Choice
Price Price | Price Price Price Price
3¢ | 800 75¢ | $1.76 SL15 $1.i5
¥ MICROPHONE PRE- ®6-VOLT BATTERY PHONO-
AMPLIFIER MG oo vt
I:au-vry :\ T
designed e

An extremely compact
and ccient unit s

sikned 1o oot
weak mlerophe

rents to pr
which  will «u 3
matech gt

stastes of all 1¥0e am
uged with elther wne o
This pre-minplifiey

plifiers.
two-button micraplumes.
unit pryvides a ““hooster’ eirenlt with frans

May be

former, varinble rvolume central and hattery
receptagle and switeh, all contalned in a
neat metal-shlelided ease beantlfnlly fthecoed
in black enamel and with pollsh Inm b
face. The case neasures GYxTHXI%” deen
and 1s provided with coft ruhber frei, Sold
complete with 4% calt mirrophone hattery.
Shipping welght—10 1bs, LISt Price, $15.50,

$7.50

No. SP3057—Mierophons Pre.
Amplifier. Your Price

ally to meet the
needs of semi

nort:
porrable ad
ress syAtems esp inzlallatinng un M
ing vehicles, 1t will easily and il
uperate fr G volt sturage lmblery wr
| eauivnlent dry cclls Dirws very  litele
| eurrent.  The entlre neter i8 Hexihly pivot-
ed nHon a el tad frame aml fx beld tant

mpensating sprims. thu

toall tlmes by a
f the frictlon drive

neanring positlve eonract
gear agalnst the inside rim of the tnrntahle
This arrancement wias deslinal o ove
cathe the ¢ ts of bumpd aml jars experi
cheed by moving vehleles, The motor is soll
complete with 10 fr. turatable. wounting
plate and moter switeh i speed control
RN wejphit=—10 Iha. List Price. $13.00.
No. SP938—6 Volt Battery Phone- $2-50
| Motor. i - -

Your Price

R WEBSTER “250" POWER
AUDITORIUM AMPLIFIER

Contalns 2
Stages Su-

per  Power
m- N

piification,

NOW s 18.00 Less Tubes

ONE OF THE MOST POWERFUL SUPER
POWER AMPLIFIERS EVER MADE.
{deal for theatres seating approximately 3.000
people, danee halls, schools, lectu h

pitals, auditorims, outdoeor gatherhus,

The uizantie power is ut all tim
1+ control—for that matter ft ¢an b
in any home, as the volume can h
revplutext down to a wbisper! Rut mudt

Iniportant of all. the QUALITY OF REPRO.

DUCTION 1S AS NEAR PERFECT AND
LIFE-LIKE AS POSSIBLE! ITS POSSI-
BILITIES CAN BE SUMMED UP_ N

THREE WORD: ABSOLUTELY DISTOR-
TIONLESS VOLUME! The full benefit of
the 450 volts produced g obtained.

This famous amplifler Is provided with n
high quality input transformer for working
from a phonograph pick-up or slngle pr duu-
ble bulton micTonliong.

The tubes required are 1 26, 1 '50 and
1 ’81 rectifier. Where the maximum outjut
is not reduired a ‘10 may be substituted fur
the ‘50 im the output. Automatic adlustiuen
1akes care of the discrepancy in voltiges.

The undistorted power output Is 2.0 waits

‘ENOUGH FOR FOUR DYNAMIC RE-
PRODUCERS. This degree of power output

procides patlsfactory coveraze for mwditc
riums having volume of 25.000 cable feet
when ysed with a dynamie speaker liaving a
tiat bafe hoarl. 50,000 cuble feet when
used with a speaker lhaving a direetional
baftie or hom.

Over-ali dimensions are 15” lonz by 107
wide by 6%~ deep. Shipping weight-
1] List Price. $45

.00.
No. SP9050—webster *250"
Power Amplifier. Your Price...

$18.00
% JEFFERSON POWERIACK
—CHOKE UNIT

For 27,

‘80

26,
‘71A _ and
Tubes.
This unit €en-
sists of a sian-
dard Jefferson
Puwer transfor-
mer and a 30
henry 500 ohm
filter ehuke. Voth
are mountel in
a sturdy, com-
- pact. metal case
cauipped with convenlent termnal strips nnd
monnilng fanzes.  JUST
CONVERT OLD TYPE BATTERY SETS
INTO MODERN ALL-ELECTRIC AC RE-
CEIVERS. The npower transformer wil
~afely handle 5-226%. 2.227°s, .171A°s and
it ‘80 rectifier. The filrer ehoke is of st
tard deslen and has suffclent DC pesstance
cut down the high voltace to the reanisite
180 volts for the plates of the 171\ power

Des.  The only additional parts necessuty

construct o complete power pack tfor AC
cielrers, power anplifiers or puldic mlilress

xtems Are a fllter condenser hank and a
oltage divider. These Jatter unlts can be
furnished upon request.

Complete instruction for hooking up andt
wirlng §: suppifed with each unit. 81 ippiuy
welght- 10 Ihe List Price, $§0.00,

No. SP9053—Jefferson Power Pack $2 75
Choke Unit. Your Price. ...... o

% Guaranteed 8-Mfd. Electro-
lytic Condensers
Jwelbeiowsly wsed in many parts of
any R.F. er A F. clovuits, in power
ks, in dynamle speakers, they
will perform miracles in eliminating
any trace of ohjectionable A.C. hum
- other  incidental  disturlianees.
Tnese electrolytic condensers are
patiicularly recommended for 250
ower pucks.  Where the working
voltage of the untiltered A.C. is ROO
olts, two clcetrolyile condensers in
sorles will stand up indetinitely,
Enslly munnted throuzh (he ure
nf a layonet socket hmse whleh js
viuinred with a '‘posltive contacl®
sprin; Totally shielded and pra-
tected by a conper ead.  Nhipnine
welzht-—1 Th.  List Price, $2.50,
Ne. SPI054—Guaranteed 8 Mfd. Elec-
troelytic Condenser. Your Price

$.49

\RE A WHOLESALE HOUSE AND CAN-
.CCEPT ORDERS FOR LESS THAN $3.00,
» 0. D. shipment is desired, please remit 209,
ance, which must accompany all orders.
ull camh necompanies order. deduct 29, discount.
arder—certified check—1J.

moneyv

25A West

8. stamps.

Radio Trading Co.

New York, N. Y.

Broadway

ORDER FROM THIS PAGE. You will find special
priceg from time to time in this magazine.
bix FREE catalog for the greatest Radio Bargains.

Get aur

Shauld you wish roods shinned by parcel post, he

Any

sure to include sufficient extra remittance for same.
excess will he refunded.

WWW america

nradiohistorv. com
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12500 Miles on 2 Tubes

Complete kit for the new improved

DOERLE RECEIVER

LIST OF PARTS:

2—UX sockets 10c each........ $0.20  Filament switch ............... $0.15
1—20 ohm rheostat. . .......... .20 Panel. Tx12xf ......... o3 ee e 50
1—5 to 1 transformer.......... .73 Baseboard, 7x12 .............. .20
1—.00014 condenser ........... VE) =
1—.00025 condenser ........... .50 £4.10
1—.00001 grid condenser........ 53 Coils wound .............. 70
1—5 meg. grid leak............ 13 2 dHals tirmcmnd o srors aeohaPie o .30
I—R F C.oiiiii i iinannns 15

Small antenna condenser....... 20 $£5.10
Binding post strip..........., . 20

YOUR PRICE  $4.5()

PARTS MAY BE PURCHASED SEPARATELY
LARGE BLUE PRINT FREE WITH EACH KIT

SWITCHES DO THE TRICK

COMPLETE KIT FOR THIS REMARKABLE RECEIVER
COVERING ALL WAVES WITHOUT PLUG-IN COILS

SPECIAL PRICE oNLY $7.50

A SIMPLE AND INEXPENSIVE
AMATEUR BAND RECEIVER

1-—Sgecial tapped coil..........80.75 1—2 meg. grid leak............ $0.15
1—23 plate mudget. . .............. 65 Baseboard, 9x14x% ............ 25
1—5 plate midget.................535 3—L shaped mountings........ 35
1—A, F. Transformer.......... .75 Antenna condenser ............ .20
2—1A Ballasts ............... .50 2—RBallast mounts ............. 35
2—UX Sockets siisaidtsassss-an .20 Miscellaneous parts ........... 25
Hook-up wire ................. .16 Fahnestock elips .............. .10
I—Clarostat ...........0c0vuuns .30

1—1 mfd. condenser. .. ........, 30 (110 27 R ——— $5.90
1—.002 condenser ............. 15

PARTS MAY BE BOUGHT SEPARATELY
e p—
Complete Kit—Your Price :‘55,;)0

Navy Transmitting tubes, 5 watts, made by G. E.. 550 volts
plate, 7.5 filament. All new and in original hoxes. Ex-

cellent for Short W-ve work under 5 meters. ... ....... $0.39
Air King Short Wave Coils. set of four........ ........... 1.75
0001 Midget Condenser for above.................c...... .60
Latest amateur call Books......... .ot e, 82

[ WE SPECIALIZE IN OBTAINING COMPLETE KITS
FOR TRANSMITTERS AND RECEIVERS AS
DESCRIBED IN “SHORT WAVE CRAFT.” ALL
MERCHANDISE GUARANTEED.

TERMS: Cash or C.0.D. no deposit required,
All prices F.O.B. Irvington, N. J

Visit Our Store When in Town

UNITED RADIOBUILDERS

1234-36 - - SPRINGFIELD AVE.
* IRVINGTON NEW JERSEY - -

www americanradiohistorv com
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The All-Wave Super-
Booster
By H. G. CISIN, M.E.

(Continued from page 329)

In addition to its uses as a means of
improving receiver performance, increas-
ing selectivity and volume and also
adapting the set to short-wave reception,
the All-Wave Super-Booster may be
used for remote control experiments;
since, once it is hooked up, all tuning
is done by means of the “Midway” con-
denser (4).

COMPLETE LIST OF PARTS

2—.000365  mf. Cardwell ~Midwar”? variahle
condensers with mounting brackets (4.
14)

I—-Cardwell Roter locking Deviee for Con-
denser (19 :

1—. 00035 mf. Cardwell “Dalaneet’” Regenera-
tion Control Condenger, type B04-X (81

1—Fleetrad “Truvelt” Afjustable Resistor, 1ype
T-20 (17) :

1-0001-mf. Aerovox fxed mica condenser
{23) %

0002.E, Aerovox fixed mica condenser (6

1--00-mf,  Aerovex lixed by-pass condenser
(14) ;

1—0.1-m{. Aerovox fixed by-pass condenser (Op-
tionai "X

2—0.5-mf. Aergvox tixed by-pass condeusers,
type 207 (L1, 200

I—Find-All Plug-in type T'hree-cirenit Tuner

wth fixed tickler (1)

Finsl-A1 B Dinpedaines Coll (18) @ (50 7T
No, 28 Fn, Wire on 11,7 din. tube,)
30.000-0hm Durham  Metalllzed Keslstar,

type M.FP4 (13)
1 00.000-phm - Durham  Metallized Resistor.
type M4 (15
1—2 to 100 meg, Durham Metallized Recistor
orid feak (5):
R.I*. Chekes, regonating at ahout 600 |
ters (4, 21):

1—Trutest Auwdie Uransformer, any ratio (10) :
2o—Amperites, No. 227 with Mountings {12
164 ;
Roll Corwico Braidite heok-up wire, solid
core;
3—Fire-prong. UY. sockets (3. 7. 18);
2 127 Aretnrus Tubes (7. 16) ¢
T—Ninding Fosts (1. 2. 24,254 °26; 275
I'ratesr Vernier Dial
Woml Base, 87x111%67x14"

1—composition Panel, 77x127x1%/16”
(Nore : Numbers in parentheses refer to same
numbers marking parts on diagrams.)

A Simple and Inexpensive
“Amateur Band” Receiver
Bv 0. G. NELSON
(Continued from page 333)

The following is a list of the acces-
sories necessary to complete the set:
2—UX-201A or UX-199 tubes;
1—6-volt storage battery (or 3 No. 6
dry cells for UX-199 tubes; 6-volt
storage battery or “A” eliminator,
such as the Knapp, where the new
6.3-volt automobile tubes are to be
used) ;

2-—j5-volt “B” batteries;

Aerial and ground.

The aerial and ground systems need
not differ from those used in regular
broadeast reception.

The wire lead from the “A—"" terminal
to the battery, has a clip attached to
it, in order to disconnect the battery;
this acts as a switch.

The set can be tested for oscillation

(Continued on page 366)


www.americanradiohistory.com

L)

Feb.-Mar., 1932

SHORT W

A \' E CRAFT

C2

-

GET A CONVYVERTER FREE!

gy

¥

o PP P

ERE at last you have it—a highly sensitive short-wave converter, 15 to
200 meters, that works on any set and that has its own A, B and C
supply built in and that does not use plug-in coils for band shifting.

Two separate tuning condensers and two dials are used, so theve con unt
be any possibility of sensitivity loss due to mistuning, as where ganging pre-
vails. Also, any intermediate frequency may be used.

The little extra effort in tuning is well repaid by thousands of miles of
extra reception. Stations all over the world have been tuned in, using this
converter with a good broadcast set.

There are only three connections to make in teaming up the converter
with a receiver.

Two coils are used, one for oscillator, the other for modulator, and two
tube sockets are near these coils, underneath the top panel, not for tubes but
so that you can move the flexible grid connecting wire of the two condensers
to any one of four points for wave shifting. Simple. effective, inexpensive.

Three 237 tubes are used. These are of the automotive series and arc
most cconomical, the total consumption, A and B power being less than 10
watts, hence costmg‘ no more than one-tenth of a cent per hour to operate!

This converter works on superheterodynes as well as on tuned radio fre-
quency sets, because IF ANY CONVERTER IS A GOOD ONE IT IS
BOUND TO WORK ON ANY TYPE OF SET.

There are 16 mfd. of filter capacity and a 15 henry B choke, in the B
supply, as well as a husky line transformer.

Do not suppose just because the offer of these parts is generous taat this
converter does not perform efficiently, for it is a knockout! What sensitiv-
ity! What power! What results! Send $12 today for a 2-year 104 is-
sues) subscription for RADIO WORLD and get the parts for this converter
free (less tubes). Order PR-NCV. A clear diagram is furnished with each
kit. Note the kit is not wired. Shipments made by express at vour expense.
Order Cat. R-CNV.

TUBES USED: Three 237, supplied extra at $3.50, if desired.
scription offer attaches to the tubes,

PARTS FOR A MIDGET CONVERTER

No matter what type of broadeast receiver you have. you
can get «hort waves by using a midget short-wave ronverter
built of parts we can supply. The panel is only 5 x 61
inches. There is only one tuning control. No sauesls, howl*
or body capacity. This model is available (or hatte'y opera-
tion and uses three 227 tubes with heaters in series. Full
details subplied with order.

All parts for the battery model (less three 227 tubes), free
}ﬁw:;th la year's subscription for Radio World @ $6.00.  Order

1-313.

The three 227 tubes can be supplied 1 32,00, No subserin-
tion ®oes with tuhes, Converter shipping charites must he
paid by you.

RADIO WORLD (47"

115-i West 43th Street, New York, N. Y.

No sub-

A set of three shielded coils on 1%i-iuch
dinmeter to cover the broadeast band, with a
ton on secondary that enables going down ta
S0 mcters.  For screen grid tubes, including
vari-mu tubes. An aluminum cover (not shown)
screws over the hase, Snd $3 for a 6 mnnlh.
sub~cription, 26 issues, and order PR-TS(-
for 0,00035 mfd. or PR.TSC-5 for 0.0005 mfl
We pay shipping expense on the coils,

Your Choice of NINE Meters!

To «o yotrr radio work properly vou need meters,
Here is your opportunity to get them at no eatr
cost,  Sce the list of nine meters below,  Herctofore
we have offered the choice of wny one of thew
meters free with an 8-wecks” subserintion for RADIO
WOKLD, at $1, the regular price for such subscrip-
tion.  Now we extenl this offer. For the first time
vour are permitted to obtain any one or more or all
of these meters free. by sending in $1 for 8-weeks'
suhscription, entitling you te one meter. $2 for h
weeks, entitling vou ta two meters: $3 for 26 wecks,
amld three meters: $6 for 32 weeks, entitling you to
siv meters, Return conpon with remittance, and
cheek ofl dosired meters in squares below, We pay
shippiug expense on the meters,

RADIO WORLD, {45-G West 45th Street, New York. N. Y
(Just East of Broadway)

Biretosed please Tl § ... .. L.,
stihseription for RADIG WORL D and hl-us send as fr
prctuimm  the tneters liecked off below.

I am a subseriber.  Extend my subscribtion. (Chevl

If true.)
3 0.6 Voltmeter D.C. ..... 8950608608 065608a0500
0.50 Voltmeter D.C. .
~Volt Charge Tester D c. 5
Amperes D.C. 5
Milliamperes D.C.
Milliamperes D.C.
Milliamperes D.C.
00 Milliamperes D.C.
0 0- 400 Milliamperes D.C.
Enclosed find $12 for 2 yrs. subs.

Send PR. NCV.
Enclosed find $6 for t yr. subs. Send PR-3B.

Enclosed find $3 for 6 mo. subs. Send PR.TSC-3,
Enclosed find $3 for 6 mos., subs. Send PR-TSC-5.

NAME
\DDREsS

(R st Yo oon a6 hoe000n sonocao600G00 e STATE......0envvaenne
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— no greuter magazine

published on

TELEVISION

4sgnlor cover

I%s; usvm

d ews;

Features:

Editarial, by Huge Gernsback.

What England Has Done With Television,
by il. J. Barton Chapple.

Television in the Theatre a Reality!

The Future of Television—Ags I See It, by
William 8, PPaley, I'resident Columbia
Broadcasting System,

Joha Logie Baird Speaks His Mind—As
Told to H. Winfield Secor.

Short Wave Television at Doheritz. by Her-
bert Rosen.

A Cathode Ray Scanner Anyone Can Build,
by M, Rappaport, E.E.

Prize-Winning Television Receiver in N. Y.
“sun’® Contesl.

Muke Your Own Lens Dise. by Wolf S,
PPajes, Television Engineer.

What of the Television Business? by Wil-
liam H. PFricss.

Are You Ready to Receive 3 Meter Tele-
vision Signals? by C. 1. W, Nasen.

Wiat Happens in a Cathode Ray Tuhbe. by
W, Zeitlin,

New Jenkins Apparatus.

The Design of a Complete Television Sys-
tem, by C. E. Hufmun,
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The Best Short-Wave Converter
(Continued from page 319)
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Converter Coil Data—2 coils at left 1%~ 0.D.; 2

adjusting the set when “dead spots” are
encountered.

The R.F. choke built and tried out in the
original converter has about 1 millihenry
inductance, compnsmg.l.r 100 turns No. 29
D.S.C. magnet wire, wound on a bakelite
tube or rod 7ainch in diameter.

List of Parts
1—*“Best” short wave coil and switeh as-
sembly, including calibrated escutch-
eon plate.
1—Two-gang Hammarlund midget con-

denser; each unit 140 mmf.
1— Hammarlund midget condenser, 80
mmf.

1—Hammarlund equalizer condenser,
screw type, 80 mmf,

1—Shield box, 6 by 7 by 10 inches (Blan).

2—Tubes—one 27 and one '24.

2—UY-5 prong sockets.

1-—Five prong plug.

3—.006 mf. bypass condensers—Flecht-
heim

1—.001
heim.

1—10,000 ohm, 1 watt resistor—Electrad
or other make.

1—60,000 ohm, 1 watt resistor—Electrad
or nther make.

1—6,500 ohm, 1 watt resistor—Electrad
or other make.

1--R.F. choke wound as specified, or 85
M.H. Hanmarlund (as used in model
here illustrated).

1—National Baby vernier dial.

mf. bypass condenser—Flecht-

Among the “Hams”
(Continued from page 343)

It may also interest von tno know that T was
an “ont-and-out” greenhorn ar this radio game
and never had any assistance wlitsoever, ex.
cepting from magazine arcticles, wlich just gocs
to show woull-he-hams thar it just needs a
start. Short wave work is g real hg-man hobby
and there is no end (o the seope it affords
Amatenrs the world over oceasionally get oppor
tunitleg to prove their usefulness to their com
munity. 1 enjoy listening to amateurs on 20/
21 meter baml and have heard them from all
over the states, even in “Snnny California’.

Wisghing von an increassd circulation with
every issne aned good Iuck.

Sincerelr yonrs and many thanks,
WIELLIAM [ STEWART, Ju.
414 Elm Ave.,
Windsor, Ontario. Canada.

(Well, Bill 1., all we enn ray is that wou are
nat & muck of a “grecuharn’ aupmore, if pour
present letter ia any indieation at all. " We fully
agiree wCith yon that ghort wruve work is a veal

he-unn’s hobly.)
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coils at right iy 0.D. (Outside diameter.)

19r l(!.F. SOCKET ﬂ
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TRF.
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BROADCAST
REC. .

L BOX //'

How to plug in converter.

A Simple “Amateur Band”
Receiver
(Continued from page 364)

by touching the grid of the detector tube
with the finger; if a click is heard, the
set is oscillating.

If no elick is heard, after bringing the
regeneration contrel to its maximum, or
increasing the plate voltage of the detec-
tor, the tickler may be connected wrong
or possibly has not a sufficient number
of turns.

® *:1"—-‘
~ 1

BEND BACK ON
3 _~—~DOTTED LINE

== 2 HOLES
- FOR.
SCREWS

e

Detuai! of mounting bracket.
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As a graduate and n student under Your
rupervigion, 1 have only the highest
pruise and satisfa¢tion tu offer. Any
man of ordinary intelligrnee wanting to
l-arn Radio could not help but master
it by your method of truininy.
GEORGE A. KRESR,
2997 Montelair Ave., Detroit, Michigan

I am n Projectionist in charge at the
Andelus theatre, recently completed.
You may guote me at any time or place;
refer to me, if you wish, anyone who
may be interested in this vast virgin
ficld of all that pertains to Radio and
its muny allied industrics, and I ahall be
tielighted to champion honestly without
any reservation, your courses,
A. H. BTRENG,
305 Woodburn Ave., Uincinnati, Ohio.

b N

To study Radio under R. L. Duncan is
tv learn it properly and in a way that is
plessant mnd fascinating. Once agnin
thank you for your kind assistance and
heipfuiness,

E. E. PricE,

il Coterne St W,
Moovse Jaw, Sask., Canada.

Altlinegeli it has not yrtbeen a year ginee
1 enirolled for 4 course under your excel-
lent supervision, 1 huve opened a Radio
Serviee Shop that ia effective, success-
ful und profitable. People come for my
services {rom everyw here,
KussELL PEARCE,
936-15th Ntreet, Des Moines, Jowa,

~
YESE  MEN

MAILED THEIR COUPON

SHORT

Radio Manufacturing Plants throughout the

country . .. in Radio Laboratories . . . in
Wholesale and Retail Radio Stores...in Radio
Servieing ... in Sound Motion Picture activities
. - on hundreds of ships that sail the Seven Seas
. .. and even in the latest Television develop-
ments—you will find ambitious men who have
been trained under my direct supervision.

I have devoted the last twelve years exelu-
sively to the training of men for all branches of
Radio. Employers in the Rudio field recognize
my methods of qualifying men and young men.
I have geared my training to the rapid growth
and development of the Radio industry. My
courses, text books, methods and equipment are
based on years of practical experience.

And now, with the organization of my own
independent Radio Training Schools, Inc., I am
better prepared to help you than ever before, in
training for the opportunities which the future
of the ever-growing Radio industry will have to
offer.

IN hundreds of Broadeasting Stations. .. in

You too can train for Future Success
in Radio

The next few years will offer more prospects
than ever before. The past several months offer
positive proof that the trained man has the best
chance. You still can get that training which
will qualify you to gain a foothold in Radio.
Study at home, in spare time, at minintum ex-
pense. Earn while you learn. Capitalize your
idle and spare time and reap the benefits of a
trained man in a progressive industry— Radio.

Make your Idie and Spare Time
Profitable

My courses include everything needed for thor-
ough training. There are no “"extras” or “specials”
to cost you extra money. The lessons, text
books, methods, correcting, grading and re-
turning of examinations, all the extra help and
personal consultation you need . . . everything
is provided until you complete your training.

RADIO TRAINING SCHOOLS, INC,
326 Broadway New 1 ork City

www americanradiohistorv com
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5,000Men

have beern trarned urndesr
my Supervisiorn for the

R. L. DUNCAN, President -
Radio Training Schools l n

And in addition you are assured practical as well
as theoretical training.

Plck Your Branch of Radlo

Iamoffering fourdistinct Radio training coutses:
1. Talking Motion Pictures—Sound
2. Radio and Broadcast QOperating
3. Practical Radio Engineering
4. Radio Service and Mechanics

Each course is complete. Each starts out with
simple principles well within your grasp. Each
is right up to date, including latest develop-
ments such as Television. Each prepares you
for a good paying position. Each leads to a
Certificate of Graduation.

Advanced Tralning for Radlo Men

My Practical Radio Engineering Course is an
advanced course intended for Radio men who
want to go still higher It provides that neces-
sary engineering background which, combined
with practical experience, qualifies the man for
the topmost job.

Ask for Facts — Write Now!

Let me sit down with you for an hour or two at
Your convenience. Let’s go over the possibilities
in Radio. This we can best do by means of the
book I have just prepared. It covers the many
branches of Radio and the kind of training re-
quired. Be sure to get your copy ...it is free.

ET THESE

FACTS

TO-DAY

Mr. R. L. DUNCAN, President
Radio Training Schools, Ine.

326 Broadway, New York City
Without incurring the slightest obliga-
tion on my part, please send me a copy of
your latest book, “Facts About Radio.”

Dept. SW-2

Name .o __._.

e — — . ——— ——— "

City_ . ... State. .. __________
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J. E. Swmith, President,
National Radio Institute
the man who has direct:

the lome-Study training
of more men for
Radio Indusiry than any
other man in America.

-8
L]

“Big Pay
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WAVE CRAFT

YOU'RE WANTED
Radio Job

I/l Frain You at Home inYour Spare fime
/for RADIO -TELEVISION -TALKING MOVIES

Alrcrast

Radio

Aviation is need-
ing more and more
trained Radio men,
Operatorgemplored
through Civil Serv
e Commiasion
earn $1.620 to
$2,800 a year.

Talking
Movies

An invention made
ogsible by Radlo,
Offers maay fine
joba towell-trained
tadio men. paying
$70 to $200 a week.

Syt §ervicing ; i (‘ Broadcasting , \ Ship
Spare-ti t : I BEd
mg:i:;‘ng ‘][!]i] ;n,\'&i:g = o ¢ ~ ORatious Opelatlll‘

N. R 1 men ¥200
to $1.000 a gyear,
Full-time men are
lunklﬁmlz‘ a8 Pmuch
as $65, £75 and = to £5,000
$100 a week. = F 2 ¥,

Television

The coming field
of many great op-
portunities is cov-
ered by my course.

Need trained men
continunlly for
jobs paying £1.200

Radio operators on
ships see the world
free and get good

a year. pay plus expenses.

F YOU are earning a penny less than $50 a

week, send for my book of information on the
opportunities in Radio. It is free. Clip the
coupon NOW. Why be satisfied with $25, $30
or $40 a week for longer than the short time it
takes to get ready for Radio?

Radio’s Growth Opening Hundreds
of $50, 875, $100 a Week Jobs Every Year

In about ten vears Radio has grown from a
$2,000.000 to a $1,000,000,000 industry. Over
800,000 jobs have been created. Hundreds more
are being opened every year by its continued
growth. Men and young men with the right trajn-
ing—the kind of training I give you—are stepping
into Radio at two and three times their former
salaries. J. A. Vaughn, Grand Radio & Appliance
Co., 3107 S. Grand Boulevard, St. Louis, Mo,
writes: “Before I entered Radio I was muaking $35
a week. Last week [ earned 3110 selling and
servicing sets. 1 owe my success to N. R. 1.”

You Have Many Jobs To Choose Frem

Nroadeasting  stations use engineers. operators. station
managers and pay $1.200 to $5.000 a yenr. Manufacturers
continually need testers. Inshectors, foremen. engineers,
service men. buyers, for jobs paying up to $7.500 a vear.
Radio Omherators on Ships enjoy life. see the world with
board and lodging free. and get good pay besides. Dealers
and jobhers employ service men, salesmen. buvers. man-
agers, and pay $30 to $100 a week. There are many other
opportunities too.

So Many Opportunities Many N. R. §. Men
Make $200 to $1000 While Learning

The day you enroll with me I'll show you how to de
28 jobs, commeon in most every neighborhood, for spare-
time moner. Throughout your course I send rou infor-

Special Free Offer

“The Principles of Television”

For the first time this authoritative hook
on Television is m&de arallable to the
general publl Tntll now anly my stu-
dents could hare Act promptly. and
I'll send you a copy FREE In additlon
10 my hig free hook *'Rich HRewards in

Radio.”” This book on Telerislon gives
Jou t fundamental facta about Tele-
vizlon, Its status, a comparison of sound

af | ation deseribes
in derail the tvpleai devires used in the
six fundamental steps of Televislon., Get
the facts abgut this coming fleld of

anity. Mal 1 NOW.

mation on servicing popular makes of gets: T glve youf
the plans and ideas that are making $204 to $1.000 for
hundreds of N, R, 1. setudenis in rheir spare time while
studying. My course ia famous as the one that pays
for itself. G. W, Page. 2210 Eighth Ave, 5, Nashville,
Tenn., writes: I picked up $430 in my spare time while
taking your course."

Talking Movies, Television and Aircraft
Radio are Also Included

Special training in Talking Movies. Television and
home Television experiments, Radio’s use in Aviation
Nervicing and Merchaudising Serts, Broadeasting, Com-
wereial and Xhip Operating are included. I am so sure
that I ean train you satisfactorily that 1 will agree in
writiug to refund every penny of your tultion if Fou
are not satistied with my Lesgons and Ingtruction
Service upon completing.

$4-page Book of Information Free

. Get your copy today. It tells you where Radio’s good
johs are, what ther pay, telld
¥You about my c¢ourse, what
others who have taken it are
doing and making. Find out
what Itadio offers you, with.

out the slightest obligation. N
ACT NOW'! 2
J. E. SMITH, President i/

7

National Radio Institute
Dept. 2BB3
Washington, D, C.

THIS COUPON IS GOOD for-,
OneFREE <onect
|

' J. E. SMITH, Pre:sident
§ National Radio Institute, Dept. 2BB3
Washington, D. C.
Dear Mr. Smith:

, I want to take advantage of yvour Special Offer. Send
l me wour {wo hooks “The Principles of Television' and

“Rich Rewards in Radio”. I understand this does not
I obligate me and that no salesman will eall.

Py (7 i S R G L P}

AAUNESE. .. e iy e
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Convince the Skeptics

Hand microphone,

PROVE that you heard those foreign stations

Do vou get the well-known horse laugh from vour
friends when vou tell them that you have heard voice
and music direct from England, France, Japan or
Australia on the short waves? Do they east aspersions
o your veraetty?
faney liar?

Or do they call you a plain, un-

Well, vou can’t blame them mueh for being unbeliev-
ers, but you ean convince them quiet easily that yvou're
telling the truth even if you are a DX fan. Record
the programs when you hear them and then let the
skepties hear the evidenee with their own cars!

The new Pacent RECORDOVOX makes this stunt
easy. Just slip simple adapters under the detector
and audio output tubes and mount the combination
pick-up and recorder on the phonograph turntable.
Five minutes’ effort and vou are ready to hegin re-

Works with

cording on inexpensive Victor records.

any radio receiver using a 171\ or larger tube in the
output stage. and with any phonograph.

With the RECORDOVOX you can alio make home
records of votee, music and ordinary radio programs,
and play them back without taking them off the turn-
table. Handles all regular commercial records. of
course, Position of hand microphone in circuit al-
lows vou to insert your own announcements into radio

programs, Assures the suecess of any party!

New RECORDOVOX outfit consists of reproducer and
recorder head, with three weights for recording. a
small, neat control hox, and necessary adapters and
cables. Two knolis on control box, one for volume
control of phonograph reproduction. the other for
shifting between radio. recording, reproducing and
announcing.  Mav be left installed permanently, or
can be transferred from short-wave to broadeast re-

ceiver in less than a minute,

Pacent’s wonderful record of teenty years in the radio and electrical reproduction
field is your guarantee of quality in manufacture and satisfuction in performance.

b

PACENT ELECTRIC CO., Inec.

91 Seventh Avenue, New York, N.

!

Recordovox outfit, consisting of
recorder-reproducer head,  three

S, control box nd €27.50

www americanradiohistorv com
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The PILOT Short Wave Converter
Adds These 5 Interesting Wave Bands
to Your Present Broadcast Receiver

Band One:
10 to 19 Meters

Alive during morning
hours with American
and foreign radio tele-
phone and short wave
relay broadeasting sta-
tions,  It's wreat sport
to hear London. Berlin
and Buenos Aires talk-
ing to New York; or
indhoven  (liolland)
conversing with Sour-
bava (Dutch East In-
dies).

No Coils to Change

Band Two:
19 to 35 Mecters

After Tunch, skip ug to
band 1wo and car
Chelmsford, England;
Peointoise. I'rance: or
Ko nig swusterhausen

Self-

FILOT Contained

Short CGermany. Also ship-to-
Sle' shore raduo telephones.
Wave E red .mtld An |er|$):m 'Imd Ca-
Y rg1Zc madian roadcasters.
C()nverter nerg Rome may be on with
optra. or Mexico
City with a news re-

port,

T'rice, complete with four o,

- w

Cond Gy

i‘n‘lﬁd:k it s‘:o| n ‘;‘x::’::;; 3 9 . 5 0

bLuilt forin only

. ‘é wné \°

Band Three:
35 to 65 Mcters

Always @ source of
thrills. Dezens of Norsh
American, Central
American and_ South
American hrcadcasters,
easily heard during the
early cvening. Enter-
tain your guests with
musie _from Costa Rica
and Colombia. from
Califernia amd Canada,

Uses two 224\'s, one 227, one 280. Operates as a superhetero-
dyue frequency cha ger Works with any RF or super-het
broadcast receiver: affords enormous amplification with knife
edge selectivily, Iive wave ranges covered by the twist of a
knob. Singie “dial tuning with non-critical antenna trinumer.
Opens the whole absorhing held of ¢hort wave radio to any mem-
ber of the family old ¢nough to turn a knob.

Also a Complete Combination Set—
The New PILOT SUPER-WASP

Complete with 11 tubes,

o bl ana ; e $99.50

only)

Band Four:
05 to 110 Meters

Actually hundreds of
vmateur phone stations,
all over the country,
operate in this band.
You can listen to them
for hours. Also airport
nd airplane stations.
which are heard at all
hours of the day and

YOUR DEALER
Can Supply
You With

ight
PILOT
SHORT WAVE
. ! and

The 1932 fS'l.l'l"?ll-\ﬂfASP —the 1 lle:tl model of the nn(;rnnuonnlly famous
receiver for short wave amd hroadast reception. n the short waves
it |d! a deuble superhercrodyne of eleven tubes, \fyorking on (wr inter- I“{()AAI)CJ\ST B i Fi
mediate frequencies: 359 ke, and 175 ke.  llas full threated dynamie and 1ve:
speaker. Brings in the foreign stations with unhehievahle volume. S r‘: T S

110-200 Meters

Nothing is wmore thrill.
ing than to hear the
police radio stations di-
recting  crmiser’ cars
to scenes of crimes or
accidents. You live with
the news while it is
happening! Experimen-
tal television stations
are also in this band.

PILOT RADIO AND TUBE CORPORATION, LAWRENCE, MASS.

Please send me full rechuical “dope™ on the new Pilot Short Wave Converter and the new complete
Super-Wasp, Free. no obligation on my part

IMease send me o free sample capy of Radio Design

Enclosed is 50c. Futer my suhscnplinn to Radio Design for one year.

by 313 11T TSSO - B ceeeStreet and Number. ...
[T e e State......oooo.s.. S S SW

www americanradiohistorv com
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