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COMPLETE
WITH TUBES

Just out — PILOT CATALOG!
Just out — PILOT catalog!

Everything for the service man, set builder, and
experimenter is to be found in the new PILOT
cotalog.

REPLACEMENT PARTS. AllPILOT's replace-
ment parts are listed. They include power trans-
formers, all types of resistors, dry electrolytic
condensers, loudspeakers, chokes, and other
manufacturers’ type parts for Service Men,

EXPERIMENTERS' PARTS. New instruments
for experimenters have been added, making
PILOT's line of parts the most complete offered
by any Company.

SHORT WAVE EQUIPMENT. PILOT has
always been headquarters for short-wave equip-
ment. The new catalog and a supplement now in
preparation include everything for building short-

wave receivers.

S.W. TYPE 224-A TUBES. The PILOT 224-A
tube is especially designed to reduce noises in
S. W. receivers. It will improve your results.

WRITE TODAY. Send 3c in stamps for the
PILOT catalog or, better, send 50c fora year's
subscription to Radio Design Quarterly and the
catalog and supplement will be sent FREE. Don’t
delay! Do it today!

THE NEW

pILOT DRAGON

4-BAND SET

POLICE ALARMS - AIRPLANES IN FLIGHT Y PLUS REGULAR
SHIPS AT SEA - FOREIGN STATIONS § BROADCASTING

You'll put your O.K. on this set as the most beautiful piece of radio de-
sign you have ever seen. € Ask your dealer to show you how the DRAGON
wave-band switch changes from three coils for broadcast pre-selection to
any independent pair of coils for each of the three short-wave bands.
¢ Notice how other sets using tapped coils, loaded with dead end losses,
fail at high frequencies. Listen to the DRAGON's freedom from inter-band
interference in contrast to results on makeshift tapped-coil circuits.
¢ Examine the precision construction of the 9-coil catacomb. Listen to
the quality of the new amplifier and the acoustic cabinet. § Then you'll say,
“That's my idea of a Radio Set!" and you'll tell your B.C.L. friends so, too.

NO PLUG-IN COILS
This 9-coil catacomb and switch is built
into the chassis of the new DRAGON
all-wave receiver. This method of con-
struction eliminates alldead-end losses.

Complete information about the
DRAGON receiver will be sent to you
free if you will include your radio deal-
er'sname and addresswith yourrequest.

PILOT RADIO & TUBE CORDP.

( Short Wave Headquarters - Established 1908 )
FACTORIES - LAWRENCE, MASSACHUSETTS
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| DONT BELIEVE
IT, BUT I'LL SEND
THE COUPON
ANYWAY

HERE'S AN AD
THAT SAYS | CAN
MAKE MONEY IN RADIO

I

TN
'\ﬁ}‘ I'VE GOT TO
1M - j; JDO SOMETHING

/ " — AND DO IT

\;V'\IGHTY FAST
'/ﬁ‘ ~t

HNotwce To

EMPLOYEES
ALL WAGES
REDUCED

2 | 40%

ﬁvELL, HERE'S THEIR BOOK.
IT SAYS | CAN LEARN AT HOME
AND THAT | GET, WITH THE
COURSE, A PIECE OF EQUIP-
MENT THAT PUTS ME IN A
MONEY-MAKING
BUSINESS ALMOST

AT ONCE. R o
THAT'S e @
ME! g e

“=

- L ATER g

GEE'! THIS /1S SIMPLE. |
WISH I'D GOTTEN STARTED
EARLIER. OH! WELL,IT
WON'T BE LONG NOW

yOuU BET! ICAN
FIX YOUR RADIO,
BUT | HAVE 3 JOBS
AHEAD OF YOURS.
I'LL BE OVER IN

PR

A _6

IT SOUNDS BETTER SIX

THAN EVER. Hoij
MUCH DO | OWE YOU) "~

FOR YOUR /- g‘\lg

YOU WORK LIKE

| MADE FOURTEEN
YOU KNEW YOUR

DOLLARS TODAY IN
JUST A FEW HOURS.
AND TO THINK

THERE'S NO
GUESS WORK
IN THE WAY
I FI% THEM

AGO 1 WAS WON-~
DERING WHERE
MY NEXT MEAL
WAS COMING
FROM

4 8 AN E /
WORK FOR YOURSELFeSET YOUR OWN PAY

1f your pay has been cut—or, if you're slaving PY WE 1 H E LP
away on some hopeless job—/lere’s your clhance BE GIN Now LL
to gel on your feet tn a hurry! R. T. A.—one o —

the oldest, best known radio organizations in e Py

the world—offers you the opportunity to go to S E N D C O U P O N
work for yourself—to name your own pay—and for NO-COST MEMBERSHIP PLAN
.to star_t making money almost at once. R. T. A. We have worked out a truly \éonderful plan whc'rzcb’¥ R\, A
is not just a school that teaches you and then lets Tﬁﬂmfh;?{ e 55:35}?6«::?“%1,3?& ‘c'(‘;& van' éef;,ﬁf
you shift for yourself. Instead, R. T. A. makes The coupon will bring you full particulars. Clip—fill in—
vou a Certified Radiotechnician and provides mait now! Today!

vou with a wonderful service outfit that makes

money for you just as soon as you get it. Real § i oo set analyzer H
u h ASSOCIATION OF AMERICA §
money too—up to $20 a day! With R. T. A. poperndly "ADTO TRAINING O o

4513 Ravenswood Ave., Dept SWC- § Chicago
Training and with the R. T. A. Set Analyzer and 3 _ Send me full particulars of your No-Cost Membership
Trouble Shooter you should be the most popular g
radio service man in town, and have all the busi-

ness you want to take care of. No pay cuts—no worry about losing your job—
nobody to boss you but yourself.

RADIO TRAINING ASSO. OF AMERICA

4513 RAVENSWOOD AVE. Dept. SWC-4 CHICAGO. ILLINOIS

Pl www americanradiohistorv. com
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are many .=

for the Radio
Trained Man

Don'’t spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio—the fastest-growing, biggest money -making

game on earth.

Jobs Leading to Salaries of $50 a Week and Up [/

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman /.
and in Service and Installation Work —as Operator or Manager of a Broad-
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk-
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

Ten Weeks of Shop Trainin

We don’t teach by book study. We train you on a great outlay of Radio, Tele-

§

.

vision and Sound equipment — on scores of modern Radio Receivers, huge 7/ e O

Broadcastingequipmem,theverylatest:mdnewestTelevision apparatus, Talk- Fs e L ~———

ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. 7 / N
o

You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience
you'llneedfor yourstartinthisgreatfield. Andbecausewecutoutall uselessthe-
oryand onlygivethatwhichis necessary yougeta practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in on the ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

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

‘H. C. Lewls, Pres. RADIO DIVISION Founded 1899

COYNE Electrical School

500 S. Paulina St., Dept. 52-2K, Chicago, Il11.

est Television equipment. Talking Pictureand
Public Address Systems offer opportunities to
the Trained Radio Man. Here 1s a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

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

Mail CouponToday for AlltheFacts

= H. C. LEWIS, President

{ Radio Division, Coyne Electrical School

] 500 S. Paulina St., Dept.52.2K, Chicago, Il

§ Dear Mr. Lewis: — Send me your Big Free Radio Book, and
§ sl details of your Special Offer.

|

l NaOMe. . i ieeriiieeineesttsvssnsssnsssssssassns
i

i AddTess . . oveee it eassarisssssrssescsnosanes
|

b (Citiy: o snmroeras s s arorers m aviaes State............ v
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APRIL SPECIALS'!!

STOP SHOPPING, The lowest prices are right on this page.

N

OTICE our important New departure in anneuncing Special
values, Every month we will show on this page certain STAR *

items, which are NOT LISTED IN OUR CATALOG. These gre all
specials of which the quantities on hand are not sufficient to cata-
log them. Once sold out, no more can be had.

No one undersells us.
chandise.
satisfaction on every transaction.

offers. ORDER NOW, TODAY.

Order direct from this page and save nmoney,

We meet any price on ANY NEW Mer-

1001,
Take advantage of these special

NEW!

“LITTLE
GIANT”
DYNAMIC
SPEAKER

Absolutely tie small-
est dynamic speaker
that will withstand
the strain of Inudern
output  pewer tuhes,
ever manufactured.
mideet. Bortable and
Measures but 6% In,
leng over-all, hasing a 44 in. diaphramn
and weighing but 4 Ibs, The "Little Giant®’
has, unser test, actually flonled a ten-room
apartment with fTaithfully repfiluced mnsle
of sirtually orlginal tone quality. Fiehd
winding has a resistanee of 230n ohms and
may therefure be encrilzed by usink it as &
{llter chivke in the power pack, thereby gerv
ing a double vurpose, This last feature
makes the Little Glant™ excellently suited
fur portahle A.t'. eets, since it does Away
with filter chokes and thus with consider-
able weight, Equipped with built-in output
transformer (0 work from any standanl out-
put  power tulie arrangement.  Speclfy the
Ivier tube or tubes used when ordering.
Shipping welght 5 1bs,  List Price $6.50.

No. 1549, LITTLE GIANT DY.
NAMIC SPEAKER, .Your Price $2'50

*UTAH A.C. DYNAMIC

SPEAKER—Only a Few Left

/2

¥

8Sultahle for wuse on
automnbile receivers.

10 valt,  G0-eyele
AUl el sacket
sunply  for  fleld
excitation wlth
Westinghouse dry
rectlifier.
9 I, hixh, 8¢
in, wide, T% in.
derep.  Speaker
comes packed in
wikkien erate.
Welzht 19 Ihs, It
is une of the
most powerful as
well a¢ hest re-
producers in the market.
List Price, $50.00.

No. S.P. 1506—Your Special Price

* FARADON 4-MFD. FILTER
CONDENSER

EHere 15 just the con
denser for constructing
noise fliters. In some cases
one condenser  caommected
across the llne or fustru-
ment will be sufficicnt. How-
ever, in most cummercial
filters there are tnwo con-
densers  cunnectal in  ser-
jes: 1the center-tap beng
¥ gronmded and the twe
2 maining leads eonnccted
acrcss the light line or the interference
producing  apparatus,

Fut up in a neat.
black-enameled cave with thoned  ugs  for
soblering  eunnections.

2" high A 3te

while x 27" deep.  Working putential 600
Its Do 8Ship, wt. 6 1bs,  List Price $7.50,
No. S.P. 9062—Faradon 4 Mfd.
Filter Condenser. Your Price $l’50

9-inch rone,

$7.45

World-Wide Short-Wave Set
NOT A CONVERTER

:NEW

A perfect  radio
short-wave receiver
fuP use between X
and 208 peters, To
put into operation,
runnect antenna,
Foaund, 15-v0lt **13"*
ared two No, 6 dry
vil "A’ batteries,
and headpliones to
the posts Jerosided,
plug in a type 30
fube, awl tune inl
\n  ingenious elp-
cuit  malkes  ueai-
ble & 4.coil single-winding plug-In desien.
This littie instrument Las the same sensitiv.
ity s many biz, shielded shoft-waye rece's
ers costing ten tlmes an much, A puwer
miplifier may be added for any degree of
e, Complete with 4 plug-in  ¢oils
lHas fine vermer dlal for precision tunire,
Never has a first class short.wave set sold

for so little money. This ghurf-wave et
heasured G0, xTat Lo, hlzh, over all,  Ship.
welght, 3 Ibs. List price, $12.50.
No. 1666—World-Wide S.-W. Set.

Yoor prlee..................

$5.25 T

NEW! NEW!

SYNCHROMATIC ELECTRIC
CLOCK

Never was such a first
elass electric clock sold
at such a ridiculously low
bricel An electric clock
using the famous $yn-
thromatlc movement.
Naval  observatory tlne
right  from  your light
socket! No  spring  to
wind, nn batteries. Never
out of order, ILaubricated for a hfe-thine at
e facrtory.  The cntire mevement with s
shite-enameled dial and artlstic numbering
is enclosed In & dnstpreof and shockproof
2enuine molded 1takelite ease. The case Is
f  walnut-brown finfsh with  simple  but
catching desiun. For 110 volts, 60 cycle A.C,
operation wnly. Complete with cord and ate
tachmerrt ploag. Size 3% "x1% x1%", Welght
1 Ih. Service men now sell these fine clocks
by the hundreds,  Be the tirst in your locality

to handle them.
List Price $3.00.
No. 1689—Synchromatio Electrio

‘ B
NEW RESONANCE TUNING
e

METERS
This _Ingenlous device INDI-
CATES VISUALLY when a
station I3 exndthy  “tuned-in-
on-the=dot.”  Receiver s tuned
1o its most critical resonance T
ot for An¥ given stution
when needle swings to farth-
ext position, Semicemen protic
Iy installing these micrers in
sets which are nor su equipped.
Have only scales and pointers visihle throukh
an escutcheon Dlate. 1 sed in new Strom-
bers-tarlwon sets,

EXCELLENT TUNING DEVICE FOR
SHORT.WAVE RECEIVERS. The extremely
sharp tunlng short-wave statlons are very
easity detected Iy this visual indicator where
the ear usually miisses thiem. Easily Installed
on any receiver by placing It in series with
the plate of the power tibe, Shipping wt,
12 1h. Available In two st¥les.
TM-103—(Tllustrated) Enamel finished dial-

lghted from fat side of the case over the

top of the dial.
TM-100—Translucent

dial—lighted from a

Clock. Your Price

rear wimlow, Your Price

List Price $1.50. rr 90
Escutcheon Plate .. .. veeen . 3.25 extra
Pilot lipht and bracket.. . . .. .. $.30 extra

Just
Rreatest
It cont
ook

of new
sertions

TREAT

This

of jufin
100 New Hook-Ups, ete.
675 Iltustrations.

FREE 76 Page Radio Treatise No. 24

The new Winler edition of our RADIO SERVICE
TREATISE, tulce as larze as our former oue, lLias
rome

in
FOUND ANYWHERE ELSE,

tron Characteristica SHORT-WAVE TU
PHONO-PICKU

ments, hints to Servicemen, valuable rables of use
ful data, eic.. etc.

veritable mint of radio information which will be

WRITE TODAY.

off the press. It s Dositively the
book (0 print—NOT JU'ST A "ATALOG
uins a large edllorial section—a verltable

itself—with  valuable finformation NOT
Among the wealth
technical information lsted tn the editorial
are the following: 1932 Complele Radio-
NERS and
PS.—Loustruetinnal 1»ita of SER-
TEST OSCILLATOR—ALL ABOUT

LS_SHORT-WAVE ERS

MU PENTODE TUBES.—
C RECEIVERS.—VACUUM TUBES
ISE.—And dozens of new ralle  experi-

3

book 13 not just anmother catalog but a
ite and everlasting value w you.

Enclose 2 cents for postage.
Treatise sent by return mail.

6 MONTHS GUARANTEED NEONTRON TUB
Snld on a 6§ MONTHS I'REE REPLACEMENT GUARANTEE
BARIN, PROVIDING TURE LIGITS) All tubes are carefully
meter-tested before 5I|l|lmenl.Tand carefully packed.
QUALITY

confuse these HIGI

ES

Do not

tubes with any nther *“low

yriced’” tubes—our low prices are possible because we do 8
VOLUME business! NEW |I
Cloi
Cholce | Clioieeof | Chuice | Chotce | C'ong | Cholee
228 23N 215 222 231 217
227 2001 -199X 280 210 232 238
171A 1990V 120 171 250 236-37
2014 | 22% 241 531
60c ea. f9¢ ea. | 70c ea. | 1.58 ea. 1.08 ea. _1.06:5.

R.C.A. LICENSED TRIAD AND SPEED TUBES

These nationally advertised tubes are puararnesd UNCONDITIONALLY for six months,

Thoe prices aro slightly hizher than onr NE
better quality,

Choice [  Choice | Chaice
Price | Price ' Prica
63c 80¢ 75¢
*‘“POROX"’

2-VOLT STORAGE CELL

5 Amgpere.Hours—For 2-Volt Tubes
P One such unit will light
L. | a two.volt battery tube
—a —_'-ﬂ-l a1 for 75 hours continuously.
H’ = Wil hamlle twe 2-volt
T tubes for 35 hours, ot
- Put up In a transparen
4 ecompusition ntaknier with
| two pon-cortoding  termi-
nals elearly marked as to
polarity. Laslly recharped
either directly from a 110
volt Tne. line In serles
with a 40 watt cle
lixht bhalh or from an *
climinatar in gseries with
a 12 ohm 2 watl resistor, EXcellent for use
In any circuit requiring a steady _source of
uren” " owide x 47 nhih x % thick.

hestructions included,  8hip. 2 1hs,

AINTRONS hecause these tubes are of much

See listing aluwe tor rube nunibers.

| Choice Choice Chofce
Price Price Prics
SIJG_ I_ $i.15 $1.15
* 6-VOLT BATTERY PHONO-
MOTOR

At last 3 REAL
Daticry molur—
desixned especi-
ally to meet the
Uecds of semi-
portable  and
portahie ad-
dress systems especially Installations on mox-
ing vehicles. It will easily and ceoviomically
operate frum 6 volt siorage battery o1 the
eduivalent In dry ecells. Draws sery littlo
current.  The entire motor is flexibly pivot-
ed upon & cast meinl frame and Is Leld taut
at all times by a conpensating sprinmg. thus
A<shirink pusitive contact of the friction drive
sear azainst the {usule rim of the turntable.

This arranzement was desiznel o over-
cowe the effeets of humps and Jars experi-
ctieed by morving vehicles, The motor is sold
complete with 10 in. turntable, mounting
plate and motor switch and speed eantrol

"

ist Price $4.50
$.80

;‘hl]msi;:;n\\'ch:hlv—lﬂ Ihs  List Price, $15 00.
| No. 38—8-Volt Battery
| #hone Moter. Your Price $2'50

| * VERSATILE PORTABLE
PUBLIC ADDRESS SYSTEM

Comprises Microphone,
Loftin-White Ampli-
fier and Dynamic

Speaker,

A recently
combleted
all-eleetrlo
AC. de-
relupment
Ineurporate
ng all tho
features
and ad-
vantagestof
the uirect -counled
Loftin-White Am-
piitier principle.
The amplifier is & high quallty two siaze
sub, Lasinz <ome RADICALLY NEW IDEAS
IN AUDI0O FREQUENCY AMPLEIFICA-

TION and employing 1-°27, 1.'13 power
tnbe aml 1-°80 full-wave rectifier. It is re-
markably free from A.C. hum

The desizn is adaptable to &l purposes,

i.e., microphone, radio and  phonodraph,
1as an undistorted power output of approXi-
mately 3.5 watis; SUFFICIENT TO CPER-
ATE FROM 2 TO0 3 ADDITIONAL DY.
NAMIC SPEAKERS.

The portahle sidress system i3 sold COM-
PLETE WITH THE NEW R.C.A..VICTOR
HAND MICROPHONE —a stundily con
structed unlt which will withstand a Jot of
rough handling,

Put up in a single comnact and verlectly
balanced carrying case, the front of which
is utilized as & bafle for the sclf-contalned
dynamic speaker. Cumplete with microphone
and accessorles the weight is only 30 pound.,
For 50-60 c¢yeles, 110-20 volts A.C, opera-

tion. Shipping weisht 38 nhounds.

List Price, $75.00
Ne. S.P.9063—Versatile Portable Address
System_ Your Price,

with microphone

* R.C.A.-VICTOR HAND
MICROPHONE

The moat Meceldly consiret-
ed  hamd  microphone  ever
manufictured. There is not an-
alier of jts kind that 1s quite
a+ sensitlve. Desigsned espee-
fally for lome reecording amd
personal  entertalintent. Re-
Muires It & 22 volt battery
te operate. Easlly ronnected to
any radlo or amnlifler in a
feww minutes,  This unit s
cszentially a single hutton
carbon mleruphone — acousti-
cally centered in a stout

metal housing which serves the dual purpose
uf protection and noise shielling. Responds
indiscriminately to all speech and music
frequencles. Tlas & hich D.C. reslstance
and may thercfore he shunted dlrectly
acruss the grid amd catbode of the detector
tube without employing a coupling trans-
furiner. Sold complete with 6 f1, cannectin
cable. Shipping weight, two pounds. List

Price. $10.00.
$2.75

No. S.P. 9084—R.C.A.-Victor
Hand Miceobhone. Your price
Screen Grid Cap Connectors

Newest SCREEN GRID

AR Small,

carance ahd 1o ﬁi? i
stenetedl. A otk heressdty

in serviee wark,  Sald only

m lts of 12 er woore. Shlp-
ping weight 4 oz,

No. 1672—Screen Grid Cap GCon-
nector. Your price.........Dozen

$.12

¥ Guaranteed 8-Mfd. Electro-

Iytic Condensers

Judiciously used In many parts of
any R.I%. or A F. eleenlts. in power
peeks, in dynamic spoakers, they
will perform miracles in eliminating
any trace of objectionable A.C. hum
or  other  incidental disturbances.
These electrolytic condensers are
particularly recommended  for 250
power packs.  Wihere the working
voltage of the unfiltered AC, s R00
volts, two eleetrulytle eondensers in
serles will stand up indefinitely.

Easily mounted through the use
of a bayonet socket base which fis
cquipped with & *‘nositive contact™
apring.  Tatally shieldedd and pro-
tected by a conper eapr.  Shioning
weirht—1 1. List Price, §

$.49

2.50.
No. SP9054—Guaranteed 8 Mfd. Elec-
Ilrolytic Condenser. Your Price....

WE ARE A WHOLESALE HOUSE

NOT ACCEPT ORDERS FOR LESS THAN $3.00.
Tf C. 0. D, shipment is desired, please remit 20%

remittance, which must accompany ali
If full cash accompanies order, deduct

Send money order—certified check—U.

AND CAN-

No. S.P. BOGO—LPnrux 2 Voit Storage
Cell. Your Price ...
Radio Tr
25A West
New Yo

orders.
2% discount.
S. stamps.

ading Co.
Broadway
rk, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this magazine.
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post. be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

You will ind =special
Get our

www americanradiohistorv com
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ZEESEN
Germany

ReceIVER that dares to promise
¢ daily 'round the world

[ Performance

Out of the maze of radio claims and counter-claims—one FACT

-
S

From all over the world

come letters like these R_.’E Eﬁl-{mu- is outstanding. The Scott All-Wave not only claims ability to tune
sion trom in stations clear *round the world, but presents undeniable proog
Excellent Program From Germany 1 Foreign Broad-

°‘I have received with ample volume Rome, Italy;
tha; GSSW, Eng-
land; ZEESEN, Germany; andngalf a dozen HK's
from South America, not forgetting VK2ME, Aus-
with the exceilent

FYA, France, its three wave le

tralia. 1 was particularly pleased
seception from n, Germany."
F. $., New iork City. N. Y.

Wished He Knew a Dozen

2 Airplanes in

flight

3 Amateur phones

4 Transatlantic
phones

5 Shipsateea

Police depart-
menta

of its world-wide prowess. Then it crowns {lroosf of range wit
proof of regularity—thereby establishing the Scott All-Wave
as a 15-550 meter receiver you can depend upon to bring the
whole world to your ears wKenever you choose.

Here's the proof: During the last 8 months every bi-week!
broadcast (excepting three) put on the air by VKIME, Mel-

Languages 7 saceme™ ™ | bourne, Australia—9,560 miles from Chicago—has been re-
M L knew 3 dozen different languages [ could have | § Pomestic Sta- | cejved here, recorded on disc and verified. You can hear these

today I tuned in a French station and stuck with
it until 11:00 A. M. whep they quit after playing a
phonograph record entitled *Marseilles. I receiv

two Spanish stations I could not identily. Another
atation that sounded very much like Chinese, also

recordings at the Scott laboratories any time you wish. You
can also hear records made of reception from Japan, France, Germany, England,
ntation that sounded very much like Chincse %2 and South America; reception picked up by a Scott All-Wave right here in Chi-
yhen [tuned in 12R0. Rome. Here was real recen-  ¢a90. In other words, you can have ACTUAL PROOF of this receiver’s ability
glear as 2 bell, no fading and no static at all. T heid be‘/;or: you buy it! And if you came here to the Scott laboratories you would see
peered although 1 did not understand much of the  why the Scott All-Wave can promise daily ’round the world performance—and
umtih $:30 1. M. why all Scott All-Wave Receivers are identical in capability.
he reason, of course, is advanced design and precision work—every step of the
job actually done in the laboratory and to strict laboratory standards. And every
receiver actually tested on reception from London and Rome before shipping!
Get the only receiver that can promise daily 'round the world performance,
and live up to it. Write now for f{’lll particulars of the Scott All-Wave. You'll
be agreeably surprised at the most reasonable price.

The E. H. ScorT RADIO LABORATORIES, INC.

(Formerly Scott Transformer Co.) 4450 Ravenswood Ave., Dept. SWCH2, Chicago, Il

-_—— e
In a class by itself
—abore comparison.
The Scott All-Wave

bothe unchellonged ALL- WAVE
15:550 METER: «c oo

radio world.
t

Juperhetrodl/ne:-nwn ................ SGeoBanan State..c.eineiennn.

signal was coming in very strong
. S. M., McKeesport, Pa.

Indo-China Every Morning

*I get F31CD, Indo-China, every morning from
six to eight our time and enjoy their program very
much as it is very clear. Can also tune in stations
in South America nightly."’

F. L. F., Boise, Idaho

Italy and France All Week

*I have picked u‘) these two stations all last week
—12RO, Rome, Italy; FYA, Paris, France, from
2:30 P."M. until 5:00 B, M. with tremendous
volume. | was able to listen to a program from
England from 3:00 to 4:30 P. . Sure was good
get Slﬁmlsh and South Ameri-

reception. I can
- M., Louisville, Ky,

can stations,"

Tur E. 01T RaDIO LARGRATORIES, xC
4430 Ravensuwood Ave., Dept. SW42, Chicago, Tl

Send me full particulars of the Scott All-Wave 15-550
meter Superheterodyne.

D Set Builder O Dealer O DXer

www americanradiohistorv com
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With the New
MIDWEST

SHORT-WAVE
CONVERTER! N

Total of 15 Tubes When Used With
Ac’ll [ 15 to 550 Meters

Again Midwest demonstrates its leadership by offering vou radio’s
newest and most sensational development—\WORLD-WIDE recep-
tion with an all-wave converter. This new Midwest converter readily
converts any A.C. set of adequate sensitivity into a short-wave
receiver for reception of police calls. airmail and Dassenger plane conversation, ships
at sea, etc, and, under favorable radio conditions, even broadcasts direct from many
foreign stations located throughout the world. This Midwest Converter uses 4 fubes
and is self-powered—no drain on your set.

Spring and Summer are Best
For Short-Wave Reception

Have you ever listencd to a program direct from Paris,
France ?—Berlin. Germany > —Havana, Cuba ?—Genoa,
Italy ?——~South America ?—etc. ? f not, you're mijssing
the fascinating thrill of a lifetime. It seems like a dream
to be able to pick up the flowing strains of a quaint old
folksong or the fascinating rhythm of the latest Spanish
dance direct from some far-off country. Yet. this new,
different kind of entertainment is now within your reach.
And remember! Right now, during early Spring and
Summer, is the best time for shert-wave reception,

13 and 15 TUBE
COMBINATIONS

This amazing new short-wave converter employs 4
tubes. having self-cantained power unit. It uses one
30. two 227, and one 224 tubes. In combination with

9-tube Super-Het. it gives you a 13-tube ALL.

Self-Powered

Many converters recently put
on the market depend on the
radio for power which puts a
strain on the power supply of
the set. Not so with the Mid-
west Converter. It has its
own power supply which not
only avoids overleading the
transformer and other parts
of the sct as well as poor re-
ception due to reduced voltage.

COMPLETELY
ASSEMBLED -

Span the
Ocean ..

—defeat the barrier of
sgace—-enjoy the thrill
of world . wide recep-
tion with the new Aid-
west Short-Wave Con-

WORLD. ALL-WAVE combination.  \When used \‘ct!'ter.ll 1t’s fatsci-
with the very latest model Midwest 11-tube super- nating, alluring enter-
leteradyne, shown on the opposite page. it gives you tainment.  Hook _up

with a Midwest Con-
verter and hear sta-
tions you mnever cven
dreamed existed.

valL G

COUPON on
Next Page for

total of 15 powerful tuhes. and ALL-WORLD,
ALL-WAVE reception unbeatable even in receivers
costing several times as much.

| EASY TERMS |

This diagrani shows
how the Midwest 1
Converter and 9- or
11-tube Super-Het,
are mounted in one

NO PLUG-IN COILS
Every Important Feature

. Ball-hearing variable con- 8
denser tloated in rubber 0

Thoroughly Altered
Non-regenerative detector

[]

cabinet. with speak-
er at the new im-

. Accurately peaked 1. [©. at
575 K. C.

10.

Vernier 6-1 slow motion
dial (illuminated)

BIG FREE

proved angle. This 3. No changes required i set . ublesome )
;r;nkels A L:yl-lu‘.‘l_m o 4. Complete power unit fil. and i1 I",‘a‘;n‘}.’”" blesome body ca
-tuhe -World, - -
All-Wave Combina- B supply (80 rectitier) 12. Proven circuit
tion. If  desired, 5. Seli-healing electrolytics o
you may purchnse 6. Scientitically shielded 13. Shielded output cable
converter chassis 7. Noiseless low-loss switching 14, Extremely simple to con- and
only and mount in =

your radio console
or hetter yet, pur-
chase converter com-
plete with calinet to
set on top of your
console.

device.

nect

MIDWEST RADIO CORP.

DEPT. 65, CINCINNATI, OHIO

www americanradiohistorv com

COMPLETE
DETAILS



www.americanradiohistory.com

April, 1932 SHORT WAVYE CRAFT 375

Pentode
Variahle-Mu
/ and REAL
terery AUTOMATIC
T VOLUME
/ CONTROL

m
»
m
0

» 11-TUBE

Super-
Het

RADIO FANS! What a radio!
A powerful new 11-tube super-
het. at an unbelievably low price.
Reception  equal to  fifteen  or-
dinary tubes — in a perfectly
balanced, non-oscillating, non-
radiating, super-heterodyne TEN-
UNED circuit with rcal awto-
matic volume control that holds
those powerful locals down to the
same volunie as the distant sta-
tions and counleracts that
annoying fading on weak stations.
Two Push-pull Pentode power
output tubes with twice the
power and four times the sensitiv-
ity of ordinary 45's—and Multi-
Mu tubes, together with a -24 i
first detector. gives you SIX : i +
SCREEN GRIDS, hese six rTRS e
screen grids, together with the P
—27 oscillator, second detector, first A. F., and automatic volume
control—the —80 tubes—gives total of ELEVEN TUBES. The use
of a band-pass or pre-selector stage, together with Mutti-Mu full range

tubes, makes this radio actually surpass 10 K. C. selectivity. Absolutely

eliminates those noisy singing “birdies’” and annoying cross talk. You'll

be positively amazed and delighted when you see this sensational new | AS LOW AS

set—hear the beautiful, mellow, cathedral tone—know what it means oo

to have that pin-dot selectivity and unequaled sensitivity together with $

true tone fdelity. DOWN
Be convinced—TRY A MIDWEST 30 DAYS BEFORE YOU BUY.

Don’t send a penny. Mail coupon right now for amazing FREE trial

offer and complete details, You'll be surprised. Deal DirCCt with Factory

SAVE UP TO 50%

Read What Enthusiastic

-
Never hefore in the history of radio has such n powerful get been offered at
Afdwest's amazing low price, Deal direet with the big MIDWEST factory.
Users say! = . L sla';le e”l“_ joh!u-r'sgnmﬁl. P Your outfit will reach you splendidly packed, rigidly
tested with everything in place ready to plug in.  No assembling! Entertdin
Califarnla User Hears yourclf ior 30 days absolutely FREE—then decide. Bare up o
Japan and Australla 50 per cent in buying direet from factory—insure satisfaction
™ : deal direet with the world’s veteran radio !.gilder;—
- Tt is 2 great thrill to jump to a1l parts MIDWEST, Aund dont forget—every MIDWEST

f the U. 8., Mexico. Canada, as well as : ¥ usantee
Cuna and Tinnoluju. with my elevén tuba °;“§‘,lu§;“';';§;“’ 7 ‘l‘;k:hng";tl';k""" nte
Midwest. From 1:00 to 5:00 A.M. nearly ok} = '
all the Japanese and Australian statlons
come in. weather permitting. Every day
1 am finding new stations that 1 hjve
Diever heard before,””
larry C. Jones, Graeagle, Calif.

Gets California, Menico
Havana, Nova Scotia

I lase received my Midwest set In per-
fect condditlon amndd am well bleased with
the Lowboy Model L:11. 1 have received
statlons KFI and KGO In Cnllffxrnl:\,
CAMK—(iavana, VAS—Glare Bay, N. 8

XEnu—vilia Aecuna. Mesxico. 1 have a
lox of 38 stations for the first night. 1
have received polire statlons from Chlcago
and Cinelnnati and am able to separate the

Complete Line of Consoles s(:llons better “thnn } hnlre selen :n umv
n . ™ ! iful catal other set regardiess of price. 3 -
T et s tho “romnicva lne ot M1 Do pare my set with my mother's set whjeh -
WEST cotisole cabinets. All new. All different. cost $235.00, which i: ‘our times as myech T o 1 B S
You'll gesp with admirstion |whendyau peel;.h: as I pald. N s qef‘“ MDEEET e 8
L"!,:‘d:f;‘“’;‘.‘..:' Sem A WA Conecte. Edw. Rllingham, ILebanon. Pa, dc 3\)6 Cot™¥ " erm® sgame gz 80T
The catslox in FREE—it doesnt cost you 40 easy aer S’ B0 o
s penny! Rush the coupon—NOW! ‘Q\(‘SSE’ n ©F L e o =

RP ‘ ‘_\".ﬂ“c".“ "..‘.‘.‘ -""'.'l .--"'...
° Address . sl
' T ol 1€
DEPT. 65, CINCINNATI, OHIO ‘ o sw
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E lwreuhll present the mnst
complete collectlon of recent
important radio bouks. We have,
after an ¢xhaustive study, selected
these volumcs berause they rebre-
sent the foremost ralio books of
their kind In print toeday.  There
I3 sueh a great variely that we
are sure it will satisfy any taste
as well as any rcQuirenient that
the student of radio mizht have.
We publish no catalozue and
ask you to be kimd envugh to ar-
der direct from this page. Prompt
shipments will be made to you
dircet from the publshers. We
merely act as a clearing house for
a number of radio puhlishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remlt by money
order ur certified check, If you
send cash, ho_sure to to resister jt.

AIRCRAFT RAD!0. by Myron F.| RADIO SET ANALYZERS AND | RADIO FREQUENBY MEASURE- ID RAKE'S CYCLOPED!A OF | PRACTICAL RADIO—INCLUDING
Eddy.  Cloth covrs, size 8x8X%”, | HOW TO USE THEM, by I.. Van der | MENTS, by E. B. Mnullin. Cloth | RADID AND ELECTRONICS. bs | THE TESTING OF RADIO RE-

281 pages, 68 illuslmllnns 4 50 Mel.  Stiff Paper covers. size 6x9%, | covers. size 6x9”, 487 pages, 289 {l- II.’ "l’. Manly.  Cloth covers. slze [ CEIVING  SETS, by James A.
Price .............. . 6% pages. 43 jllustrations. 50 Tustratlnns. lz 50 fui”, 1050 pages, 1080 illustrations. | Moyer, S.B., A.M. and John I
! neipies, | Price nrenaid .............. C | Price prepaid ......... . New 1332 Editton. Wostrel, " Cluth 'covers.  size 3""
A cumplete uul.le to the nrincipies, rri 478 pages, 223 {llustra.
selectiim. Installatlon, operation and | The first hook fiving the fundamen- | This larze tolume answers all ques- | Uriee ....... Brreeeaes Wibh o o $2 0
maintenanee nf aireraflt radlo. tals of radis senvicing deslzn in & | tions which arise In the desicn ami | The larzest wark of I|s klnel ever | tions. Price ............
—_— manner which is clear even to the | constructinn of R.F. «\fcuits of every { but hetween two covers.  New and | The title clves the story. Every-
THE RADIO HANDBOOK, by| tyro. No service man can be with- | passihle type.  The preatest apd [ up-toaiate; & standby  for  ever¥ | thing fram crystal sets to the lajest
James A. Mayer and John F. Wo. | gyt it. most anthoritatlve bhook of its kind | radio man. multi-tube receiver, and huw they
strel. Fiexlible covers. size Htoan", —_— in print for radlo students and en —-— work,
886 pages. 650 Illustra- $5 00 glneers, —_—
i RADIO AND ELECTRONIC OIC- RADID TROUBLE SHOOTING. by | RADIO REGCEIVING
tions,  Prico ............ TIONARY. by ifaroli P. Manles. Ennor X. Ilamn. E.E. Flexible cor- [ {3017 REGEIVING TUBES, by
Comprehensive data 'ﬂ': 5'“‘-‘”'“['“" Cluth covers, slze 6x9”, 300 pages, RIASIJ”)(;‘ rDVIES} ANID ]Tﬂ-s- ers, slze 6x9”. 3Y3 Dhazes. $3 00 size TY%x5%". 298 parces. z 50
apparatus,  vacuum ubes,  muiern | 55 1 L Y . by U ‘rancis  Jenkins. | ar~
radie  receivers  amid  transmitters, 1.":?:.-:“::;:::(&;"8 s $2 50 Cloth covers, slze 93x6”, H1§ paces, =0t 1|"us'm”°"" hlces dhook 181 illusirations. Price. s
phatoeleetrie cells, televislon. sonnd v ihich | Profusely iltustrated. 2.25 A0 “:“"“"-"_"‘""““'“ ‘"]'" for | One of the finest rgoks on vacuum
nerion icthre, bl el | A, ol - lened e, bl | e ey s, OPeror | eubes "l Wi e
. o _ U - L N B -to- ; .
miI:;m{( cte o radio man should ::fh}{r;ﬂ‘fl) :mlin wgnls amd phrases: | A comblete vnlun;e h} llu-I Ima:ﬂ;-r B ;u:ni:u{rEL' lrcaled In a masterful
g e f lnestimable value. of television. glving everything in
RADIO FREQUENCY ELECTRI. | television, ineluding  construrtional FUNDAMENTALS OF RADIO, by
CAL REQUIREMENTS. hy ““ﬂ"'l letafls for bullding your own tele- . R. Ramsey. lrufessor of Physics, :gw‘, TDAB?gs L:JI.‘-,E%SEOE’XEE:-
A Trown.  Cloth covers, gize 6x9 I vision sets. lmllnna 1 niversity.  Cloth covers. R d M
386 pages. 235 illustra- FOUNDATIONS OF RADIO. by B, x6”. 370 pages. 11 INATIONS, by K. L. Duncan and
;hms I'rilco $4 00 Rudolph L. Dunean. t'll?th"im‘eu. RADIO VISION. by C. Francis ;i::ratjdx 'Pri;e';::;llld $3 50 :“'fz E. Drew, Flexihle covers, size
3 Caseaaiaras slze 5¥%x8”. 216 pages.  1llustra- & M : o . d g X7", 170 pages, 92 jllus-
Oue of the few sreat h"“k’ on this | i e " Numerous talies. ‘l“'kms' ““”'f m;”’,‘.ﬁ‘" ?%xﬁ The hackhone of the radlo art. This | yrations, enpendix.  Price. $z 00
important subiect. Bverything from 144 pages, profusely Illustra 90 ook g sou the fuundgtion on
thermionle-tuhe coefiicients to plezo- | Price «oocovoccnioine trated. 1’rice prepald....... Cc ;zr:l'lo "‘r“;; :0:'0 z‘° uunCaig The most Important book on the
clectric measiuremeadts. Thls textbaok EIH‘! you the funda- _ R - subject cver hublished. Gives every
electr An excellent hook. The Tenkins tele
—— mentals of electriclty as apdlied to vislon sydem, as well as maov I —— concelvable ansle whieh will heln
TELEVISION, Its Methods and | radio. It equins you for further e . fully | OFFICIAL RADIO SERVICE MAN. | vay (0 pass a radio [icense exain-
Uses, by Edgar II. h-llx Cloth | study in the field of radio. ?l?;:-:ih'l:l'd(m televislon systems fully | \a) “yniume 1. by Humo Gerns- | Semtion successfully.
:‘nwr.s. size HIgTy” ' hack and  Clyde  Fiteh. l-:'lexlhle -
ed. 13 lllustmionm I - lonse-leaf binder, size 9x12°. ove? | prYNCIPLES OF RADIO, by Keith
;l’:fce u $2 50 EXPERIMENTAL RADIO ENGi- | A POPULAR GUIDE To RADIO. | X000 {liustrations. €50 pages. Henney, M.A.  Cloth covers,  size
0990000000000005095 NEERING. by John H. Morecroft. | W B. Franels Dashlell. Cloth cov- | COMPLETE WITH SIX SUPPLE- | %% 2bA.  Cloth
A nractieal complete cross-section of e, 9", 316 Dagfes, | Fre. size 514xRY”, 286 pages. pro- | MENTS. 5 ' I 3 50
tcievision today, One of the very | Cloth covers. size 6x9”, akcs, - {ltustrations.  Price .....
hest books on this {mportant art in | 230 illustrations, $3 50 f""l"-v “'“s"'l""‘]' $3.50 Price prepald .,........ A marvelously written textbook with
nrint. Price ......-.... . Price prepald ........... The Service Mans Bible, Greatest the latest radln princinles, Includ-

— . . The funcdlamental principles of ra- | houk cver publishl on the subject. Ing scereen wrid and pentode, am-
MAGNETIC PHENOMENA. by | ftadent's booke desoted bo the | (10 “loni ersstal rectifiers 10 the | Containe all ol clrculta of evers M qeereen v

Ramuel Robinson Willlams.  Cloth tended fo accompany a conrse in | !8test  eleetrun tube amplification. | Imacinahle commerclal radio set up .

covers, lo 6x8%. 230 nages. 130 | SIS0 SRRERE G GTnd! [ e DEHE PHOTOGELLS AND THEIR AP.
ithustrations, and numer- $3 00 == PLICATION, by E. Zworykin,
ous tables. Price........ I RIDING THE AIR WAVES, by EE.. PL.D. and F D, wilson,

All electrle motors. counling cotls, , by Rernard | Eric_Palmer, Ir. Cloth covers, size | OFFICIAL RADIO SERVICE MAN- | P 1), Cloth cuvers. size 5%x8”.
maenetie and «dynamic loud-speak- 'I';':o';‘.';!"?.lor:lllc;';':;fs“uy,%;';‘"u, .| Trex3%”, 398 pages, $z 0 UAL, Velume 11, by ITugo Gerns- | 210 pages. 97 illustrations. sz 50
o .

ors, transformers, choke colls, etc., 397 pages, 161 mu,"a_s Price ... back. ¢ E. Denton and t*. H. W. D T R
3 o [l ar F . Trrrreretectrer. Nason, with 1932 Free Supplements,
g d”"’;""g' °';m’0"k“"'i';“ggm‘;"|':|"e°':n tions. Prite ............ 3.00 No radlo amateur or “ham® can | 1000 pages, 2000 illustrations. | Get In on this coming art. Taok
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SHORT WAVE CrAFT Now a Monthly

By HUGO GERNSBACK

rounds out its second and most successful year;

and as a special third birthday present to our

readers, SHORT WAVE CRAFT, with its next

issue, will become a regular monthly magazine, instead
of only bi-monthly.

Ever since the magazine was started,

WITH the present issue, SHORT WAVE CRAFT

will feature more and more constructional articles of
every kind in short waves, as the art progresses; and
not only this, our platform will be that, if you see it in
SHORT WAVE CRAFT, you will see it here FIRST.
Even while the magazine was a bi-monthly, we still have
managed, in the majority of cases, to have the latest
developments FIRST; and it is our prom-

we have been beseeched by readers, in
not only this country but, literally, every
part of the world, to make the magazine
a monthly; and we have published many
letters to this effect in our columns.

Of late, the clamor by our readers has
become so insistent that we felt it our
duty to comply with the demand and
issue the magazine regularly every thirty
days. For this reason, the magazine
hereafter will be published on the 15th
of every month. Newsstand readers
should get their copies about this time

NEXT MONTH

SHORT WAVE CRAFT
will present the most
important announce-
ment it ever made. It
is the ONE thing you
have been wanting for
many years, something
that will be welcomed
wherever short wave
enthusiasts live.

ise to you that SHORT WAVE CRAFT
will have the latest technical set and con-
structional data, as well as new short
wave developments FIRST, always.

This Is “YOUR™ Magazine

We repeat what we have stated many
times in this magazine: that this is
YOUR magazine. We aim to publish only
such articles as we know are desired, by
YOU. Strict attention is always paid to
readers who wish us to print certain
articles, and we go out of our way, fre-

of the month at their newsstands; and

quently at considerable expense, to make

subscribers also should get their maga-
zine by mail about the same time in the United States,
and somewhat later, of course, in foreign countries.

Tremendous Interest in Short Waves

It may be said that, at the present time, there is a
tremendous amount of popular interest in short waves,
not only in this country, but the world over. What with
short-wave broadcasting whereby you can tune in sta-
tions thousands of miles away by the mere twist of a
knob; when the air is full of ‘“police reports” and the
apprehension of criminals; when television, riding on
short waves, is just around the corner—and not a very
far corner at that—it is no wonder that SHORT WAVE
CRAFT fulfills an important mission.

We have tried to make SHORT WAVE CRAFT the
faithful reporter of all progress in short waves, from
every point of the globe. It is probably the only maga-
zine of its kind in print today which gives

such articles possible.

We are also happy to state that we have now sur-
rounded ourselves by a competent staff of research
experimenters who build “to our order” the latest short-
wave sets, with the newest ideas incorporated therein.
But it is up to you as a reader to tell us exactly the
sort of articles you want; and you have our promise
that anything, within reason, will be published by us
in due time.

How You Can Help Make “SWC” Better

May we also remind you that the ultimate success of
this publication is closely tied up with that of its adver-
tisers? After all, it is the advertiser who makes the
publication possible. No advertisers—no SHORT
WAVE CRAFT! That is elementary and fundamental!
Mayv we point out to you that it is the duty of every
reader to patronize SHORT WAVE CRAFT advertisers,

who spend large amounts of money annu-

the reader the international develop-
ments in short waves, in such a compre-
hensive manner; and, with your support,
we hope to make SHORT WAVE CRAFT
even better during the coming years.

Our Promise for the Future
We may say, without undue immodesty,

that if you have found SHORT WAVE
CRAFT interesting and to your liking,

NEXT MONTH

A new 8§500.00 Prize
Contesi—so simple that
every radio experi-
menter and short wave
constructor can join in
it. The contest will run
for six months.

ally to bring to you the latest offerings
in the short-wave field. The advertisers,
therefore, deserve your confidence, just
as much as the publication itself. Even if
you do not need anything at this minute,
it is still a good idea to write for adver-
tisers’ literature and acquaint yourself
with their products, because you can
never tell when you will need it—usually
the need comes much sooner than you
expect.

up to now, you will find it vastly better

in the future,

But, first of all, we wish to assure you that the maga-
zine will remain true to its slogan—it will remain “The
Radio Experimenters’ Magazine”. By that is meant that
it will not be a “high-brow”, technical magazine, but

And in closing, the publishers wish to
thank you for the fine support which
you have given SHORT WAVE CRAFT during the past
two vears; and they, in turn, promise you the best and
foremost magazine of its kind that it is possible to pub-
lish for you.

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

THE NEXT ISSUE COMES OUT APRIL 15th
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eye and ear could see and hear all
the sights and sounds that exist in
the world.

This surprising and puzzling statement
was made by Dr. I. E. Mouromtseff, re-
search engineer of the Westinghouse
Electric and Manufacturing Company,
as he was discussing the new use.of ultra-
short radio waves as a means of com-
munieation.

L. W. Chubb, director of research, has
just announced and demonstrated this
simple and economical transmission of
beam radio of a 42-centimeter (16.6
inches) wave of sufficient power to be
heard from a loud-speaker.

Dr. Mouromtseff, who has had direct
charge of the development work to give
the idea practical application, points ocut
that the difference between radio waves
and light waves is quantitative, not quali-
tative. In other words, they are identi-
cal in every characteristic except wave

length.

Short Waves and Light Closely Related

As a matter of fact he says there is
more difference between long and short
radio waves than there is between short
radio waves and long light waves. To
illustrate this, he says, the longest radio
wave in use is 100,000,000 times as long
as the shortest radio wave ever produced,
whereas the shortest radio wave is only

IT would be maddening if the human

SHORT WAVYE CRAFT

16-inch wave transmitter in daily opera-
tion at Westinghouse laboratory, voice
being carried over one mile.

1,000 times as long as the longest visible
light ray.

Hence, he concludes, radio waves are
merely “dark light”.

Visible light waves, those between the
long red and the short violet, constitute
a very small percentage of the total
range, just as audible sounds are a small
fraction of all existing noises, Many of
these have wave lengths or frequencies
much too high or too low to set up cor-

INTERSTELLAR
SPACE

35,000, 000
MILES

16-inch waves can penetrate ionized
layer and reach Mars, it is now believed.
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'CAN WE RADIO MARS ? |

“Yes - With 16 Inch Waves /"

Says-Dr. [ E Mouromtself:
fz’zgy/)owe Research Lngizeer

responding vibrations in the human ear
drum, the scientist explains,

“Nature has been kind to impose these
limitations on our eyes and ears,” he
says. “Certainly all would be chaos and
confusion if we could see and hear every-
thing, On the other hand science would
be seriously handicapped if it had not
perfected instruments and apparatus to
detect the invisible and inaudible,

Ultra-Short Waves May Reach Mars!

“At different times certain people hav
interested themselves in the possibilities
of communication with possible inhabi-
tants of Mars. If anything of this sort
is ever to be accomplished, it will prob-
ably have to be done by means of ultra-
short radio waves.”

Some 25 years ago certain known facts
of radic communication convinced Dr.
A. E. Kennelly, professor of electrical
engineering at Harvard, and Professor
Oliver Heaviside, English scientist, that
there must be a sort of cushion or atmo-
spheric layer 100 or more miles from the
earth’s surface. This has since been
known as the Kennelly-Heaviside layer.

“Of course it is a theory just as atoms
and electrons were created by theory to
explain certain phenomena,” resumes Dr.
Mouromtseff, “but we are certain that not
only heat and light waves can penetrate
something like the Heaviside layer, but

(Continued on page 428)
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How three powerful short wave trans-
mitters and 400 radio equipped cars help
police apprehend criminals “on the spot.”

LTHOUGH it is the last of the
large cities of the United States

to adopt the radio alarm as a

means of combating crime, New

York is making up for its tardiness by
doing a thoroughly fine job with its re-

receiver,

Short wave super-het “car”
loud-speaker and volume contrel unit.

cently-opened triple station hook-up. It
is a big city, and its reputation for doing
things in a big way is reflected in the size
and scope of its new radio system.

Three separate transmitters, not mere-
Iy one, are now broadcasting daily to a
total of 400 radio-equipped cars. As the
area of New York City is 320 square
miles, this means an average of more
than one car per square mile—surely a
new record for radio directed patrol
work

Location of Three S-W Transmitters

The first broadcasting tests were made
early in February of this year from the
main transmitter, located in Police Head-
quarters at 240 Centre Street, Manhat-
tan. They proved highly successful, and
were soon followed by tests on the other

SHORT WAVE CRAFT

How New York City Uses

SHORT WAVES to
Trap Crooks!

Top photo—Volunte and sensitivity controls are
loud-speaker placed under
dash or else ceiling; above—one of the S-W
transmitters. Right—Talking to radio-equipped

on steering column;

police cars via short waves.

two transmitters, one located at the 40th
Precinct station house at 138th Street
and Alexander Avenue, in the Bronx, and
the other at the Tlst Precinct station
house, located on Empire Boulevard, in
Brooklyn. They provided many hours of
interesting reception for short-wave
listeners near and far.

All three transmitters operate on 2450
kilocycles. The headquarters outfit is
capable of 1000 watts output. but is
worked at 500 watts, the maximum per-
mitted for police work by the Federal

. BROOKLYN
- BROOKLYN .-

@

Three short wave “police” transmitting
stations serve Greater New York.
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By
“BOB” HERTZBERG

The other two are
tuned up for their maximum output of
400 watts, The apparatus is of the latest

Radio Commission.

o C
AERIAL IN HOOD

LouD
SDEAKER\

RECEIV&T

"8 BATTERIES

ARRaNGEMENT OF RADIO IN FOROD
RUNABOUTS ﬁ

oL

Typical S-W *“receiver” installation on
one of the 400 police cars.

Western Electric design, and is rugged
and foolproof. The aerial for the 1000
watt station is a single wire, strung be-
tween the dome of Police Headquarters
and the roof of the famous Police
Academy, across the street. The aerials
for the Bronx and Brooklyn outfits are
supported by specially erected 65-foot
wooden masts on the precinct buildings.

The call letters are WPEF for Brook-
lyn, WPEE for the Bronx, and WPEG
for Manhattan.

Super-Het Receivers On Cars
The receiving sets selected for the po-
lice cars are seven-tube super-heterodynes
with automatic volume control, manufac-
tured by the American Bosch Magneto

(Continued on page 414)
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Pump used for investigating quartz oscillations

in a vacuum,

IBRATORY or oscillatory motion

there exists everywhere, and an

eternal up and down, to and fro,

is characteristic of the course of
history, the fate of the individual and all
phenomena of nature: Cycles or waves—
the former in the case of earth and
moon, sun and stars, as well as of the
ultimate particles (protons and elec-
trons) that compose the innermost struc-
tures of atoms, and the latter in all the
multitudinous phenomena studied by
physicists—sound, heat, light and elec-
tricity. The swing of the pendulum thus
controls the universe in the endless va-
riety of all its manifestations. . . .

T recently called at a house in Berlin-
Charlottenburg, a few minutes ride from
the famous Engineering College, where
Vibration is investigated, dissected and
re-composed. Here all the fundamental

SHORT WAVE CRAFT

(i—low Kadi ﬁ
Research

Is Carried on
at the

Heinrich
Hertz

| Inst.itufe

Berlin |
£y

@/f?‘ec/ &ade/}f@

Phatos by the Author

facts of physics, that constitute the very
basis of both science and engineering, are
put to searching tests and examined
mathematically to elucidate their very
nature, as far as it is given to us hu-
mans to ascertain the innermost nature
of anything. As Thomas A. Edison once
said—*I doubt whether we really under-
stand one one-hundredth of one per cent
about anything.”

Vibrations in their most popular form
are those electric waves upon which
modern radic has been developed. This
is why the Institute given up to wave
research is named the Heinrich Hertz In-
stitute, after the man who discovered
these waves and, by so doing, laid the
basis of our present-day radio science.

There is an undoubted advantage in
dealing with all phenomena of vibration
from a common point of view, rather

Left—Apparatus used for accurately as-

certaining frequencieg in the short wave
range. A standard quartz erystal having
been excitedl in its upper harmonies, in-

terference is produced with  the
quency to be measured.

fre-

Vibratory research is centralized in
one _r/r(mrioise Iﬂ[)orﬂmr_v, as Dr,
Gradenwitz explains. Acoustical,
as well as mechanical and electri-
cal vibrations of everv description
are studied and analyzed by the
very latest methods in this famous
institute.  Even the wultra-short
waves and television are being in-
vestigated with the aid of the
newest instruments.

Right: Cathode ray television tube
apparatus for making laboratory inves-
tigations.

www americanradiohistorv com
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High inotensity glow lamp for the projection of

television images.

than investigating the same process over
and over again in its various fields of en-
gineering application. The intricate phe-
nomena that take place in an electric
power transmission line, in a telegraph
cable, a telephone line, the crank-shaft
of an airplane engine, in a radio set, in
connection with a talking film, in the
annoying street noises and traffic vibra-
tions which spread into the interior of
buildings—all these seemingly different
phenomena are found after all to obey
similar or identical laws, so that results
in one field can often be profitably ap-
plied to some other field. In fact, this
practice proves a wise economy.

The Heinrich Hertz Institute of Wave
Research comprises the following five
sections: (1) General Electrical Phe-
nomena, (2) Telegraphy and Telephone

(Continued on page 429)
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SHORT WAVYE

10-meter S-W apparatus used to test Meansuring chnrncterlatlcs of telephone
field intensities. cables.

Highly

'I‘elevislon transmitter,
photo-cell and awmplifier.

E .,—l."

L

s

\

“damped” room used for

acoustic tests.

scanDer,

tﬂ-ﬁit.

g I'-(

3.meter transmitter used for physi-

=

CRAFT

ologlcal tests.

2 =

Sound analysis apparatus with oscil-
lograph recorder,

i ——
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2 R.F. PenTODE

SHORT WAVE
RECEIVER

By Crirrorp E. DENTON and H. W. Secor

.

Ten to two hundred meters—all the
short acaves—al a lwisi of the awrist,
and with (wo stages of "working”
radio-frequency amplification to bool.
T his recetver incorporates the very lal-
est ideas in S-1V receivers: Multi-stage,
pentode, R.I'., plus regenerative detec-
{or,and resislance-couped audio ampli-
fier. 6.3-voli tubes are used on storage
baitery or “A” eliminator. The new
39 R.F. peniodes give a “signal
wallop” vou won't forgei!

Front view o1 two R.F., pentode short wave receiver,
which has regenerative detector stage, also two audio
stuges with pentode output tube.

d

UNED radio-frequeney amplifica-
tion on short waves has been a
topic of eonversation for some time.
The main drawback has been the
dificulty of achieving a high degree of
amplitication along with the ease of
single-dial control. The new six-volt

radio-frequency pentodes are a distinet
step forward in tube design and, because

of their low internal ecapacities, are the
best tubes available for short-wave radio
frequency amplification today.

This new receiver has two stages of
tuned radio frequency, single-dial tuning,
and a new and novel method of simul-
taneous switching for the various wave-
length ranges or bands.

These coils were developed in the lab-

Above—Top view as well as close-up of switch-

controlled tuning inductances,

compartments.

Note that coils for
each stage of R.F. are placed in individual shielded
The coils for cach wave band are

switched into and out of circuit by a twist of the

wrist.

wwWw americanradiohistorv com

oratories of the Best Mfg. Co., to the
specifications of the authors; and. due to
the clever design which was worked out
by the “Best” engineers, the coils are a
distinet success. The use of the five
interlocked switches provides coils of
the proper L-C (inductance-capacity)
ratio for use over the various bands.
The reader will note the use of the
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new variable-mu radio-frequency pen-
todes of the ER 239 type (also R.C.A.
239). These tubes show themselves to be
one of the products of the tube labora-
tories which will receive much attenticn
from the designers of the receivers which
will be seen in the near future.

The authors at this point feel that men-
tion should be made of the fact that they
are indebted to the Best Mfg., Co. and the
Eveready-Raytheon Co., for their kind as-
sistance, which made this receiver pos-
sible.

This receiver presents a new step in
shortwave design, incorporating tuned
radio frequency with gain and stability,
plus the selectivity which is so often
lacking in the average short-wave re-
ceiver,

The Circuit

The cireuit of this receiver—at first
glance, seems extremely conventional. It
iz, but the idea behind the development
was, not to try to present something new
in circuit design, hut to use a standard
circuit and fit into these circuits the com-
ponents which would enable the builder
to obtain the maximum results. Need-
less to say, all of the parts are obtainable
in the open market in New York City;
so that no trouble should be experienced
in collecting the material required to
build the set.

The radio-frequency stages are of the
funed-plate type and, with a tuning con-
denser which has an isolantite base, it
is not necessary to insulate the rotor
from the chassis. It is important to note
that the rotor shaft of the condenser
should not “ground” through the tuning
dial; use the flexible coupling.

The detector is the standard leaky-grid
tyvpe, using a ER-236 screen-grid tube
with condenser control of regeneration.

Resistance coupling is used through-
out the audio system, which has a low-
impedance tube in the first stage and a
pentode in the output circuit.

The phone jack i1s handy for tuning in
distance, and its use in the plate circuit
of the first audio stage does not cause a
change in any of the preceding stages.

All of the tubes are of the six-volt
type, and operate directly from a storage

battery or any standard “A”-eliminator.

A 75,000-chm variable resistor is used
in the cathode circuits of the radio fre-
quency tubes as a volume control. This,
in conjunction with the ER-239s (or R.
C.A. 239’s), permits exceptional control
of the radio frequeney gain.

Mechanical Layout

Starting at the left, when looking at
the front of the receiver, one finds the
wave-band “selector switch” with the
vernier tuning condenser mounted right
below it. In the center is placed the
master tuning control, using the new type
full-vision dial so popular today. The
regeneration control and the radio-fre-
quency volume control are placed at the
right of the panel. The phone jack is
handy and does not complicate the re-
ceiver at all and is worth putting in.

Looking down on the chassis, the big
box shield can be easily identified. Ad-

jacent to the coil shield we find the
master tuning control. Behind the dual
condenser we find the first radio-fre-
quency tube. The second radio-frequency
tube stands near the tuning condenser
between the two small rectangular boxes.
These boxes by the way contain three
0.1-mif. condensers, used for bypassing.

The detector socket is near the tuning
control, toward the front of the panel;
and the condenser on the right of the
detector tube shield is the regeneration
control. The first audio stage is in a
line with the second radioc-frequency tube,
but over toward the right. The power-
stage socket is in line with the first R.F.
socket, but located at the opposite end
of the chassis.

On the rear of the chassis, the antenna-
ground posts, the battery cable male re-
ceptacle and the loudspeaker twin-jacks
complete the layout.

Close-up view of the ““Best” tuning inductances and switch assembly built at the

suggestion of the authors.

The 4-point switches cover all the bands, 10 to 200

meters.
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Assembly and Wiring

Obtain the aluminum box and chassis
as specified in the parts list, or make it
from data in drawings. The chassis can
be obtained completely drilled and folded.
Do not bolt the box shield to the chassis
until most of the wiring has been com-
pleted on the chassis proper.

Mount the sockets, tube shields, tuning
condensers, ete.,, as shown in the photo-
graphs and wire in all of the grid and
plate leads close to the chassis.

The only parts to be mounted in the
box shield are the tuning inductances,
with their switches and the trimming
condenser.

The leads running between the two
partitions should be soldered to the tun-
ing condensers and other points of con-
tact, and left long enough so that the
connections to the switches may be made
after the box shield and the chassis is
bolted together.

The radio-frequency choke is fastened
by a bolt through the detector-socket
mounting hole. All other small pieces
of equipment are held in place by the
wiring and, as the wiring is done, the
parts should be soldered firmly into place.

Anyone at all familiar with wiring and
capable of reading circuit diagrams will
be able to build this five-tube set in
record time, after the aluminum box and
chassis is drilled and folded.

Note that, wherever a wire goes
through the chassis, an eyelet has been
fastened in, to minimize the danger of
the wire’s fraying and shorting to the
aluminum frame.

Operation

The operation of the receiver may
seem complicated at first, but is not so.
After the batteries have been connected
as shown in the diagram, turn the radio-
frequency volume control full on; this
closes the filament circuit. Wait a short
time for the tubes to heat up.

Select the waveband to which you want
to listen by moving the band selector
switch to the proper point, as shown on
the indicator furnished with the coils.

Turn the regeneration control knob
and, if the receiver does not give the
familiar response, reverse the leads to

the feedback coils on the larger tuning
unit.

If the detector oscillates, turn the
master tuning condenser dial until a voice
or telegraph signal is heard. Adjust the

J/

¥

5

F

i
con
ASSEMBLY
MOUNTING
BRACKET

\;\_ e —

Detail of coil assembly mounting

bracket fitted inside coil shield com-
partment.

trimming condenser (which is mounted
in the coil-shield box) for maximum re-
sponse.

voice reception (with

a slight readjustment for C.W. signais).

Within the next few months many ex-

perimenters will find that the ideas em-

bodied in this receiver will find their way
into every-day practice.

The authors will be glad to answer
any questions about this receiver, pro-
vided the customary self-addressed and
stamped envelope is sent along with the

GRS Parts List

Eby Antenna Ground Post (1, 12).

International 1-watt Resistors (3, 6,
14), (50,000 ohms each).

Eby Wafer Sockets, '39 type (4, 12).

Eby Wafer Socket, ’36 type (22).

Eby Wafer Socket, 37 type (27).

Eby Wafer Socket, ’38 type (32).

Hammarlund Dual Condenser, MDC-
14())M (140 mmf. each section) (9,
17).

Hammarlund Condenser, MC-250M
(260 mmf.) (19).

Hammarlund Tube Shields.

Blan By-Pass Condensers, triple 0.1-
mf. (7, 15).

International 1-watt Resistors,
ohm. (5, 13).

Y Y T
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For those who “wind their own” we give above the necessary data for winding
all the tuning inductances.
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Above we have full detailed layout drawing for the tube and condenser sub-base

for the 2 R.F. pentode receiver.

The front and rear as well as the two sides,

are bent down after drilling.
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Above we have dimensions for the top
and bottom of the coil shield compart-
ment and also the inter-stage shield

—
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A

Electrad Volume Control RI-202P (35)
with power switch.

Crowe Tuning Dial.

“Best” Mfg. Co., Multi-Range Induc-
tance Unit (8).

“Best” Mfg. Co.,, Multi-tuner Regener-
ator Unit (18).

Pilot 5-Plate Midget Condenser with
Insulating Washers (16).

Illi2ni Mica Condensers, 125 mmf. (10,
0).

Pilotohm 3 megs. (21).

Pilotohm 3 megs. (11).

Blan “Best” Tuner Shield, drilled and
folded, with coil mounting brackets.

Blan R.F. Choke.

Blan Flexible Coupler, complete with
extension shaft and reducing bush-
ing.

Dubilier .015-mf, Mica Metal-Bound
Condensers (25, 30).

International Resistors, one-half watt,
0.25-meg. (24, 26, 31).

International Resistor, one-half watt,
0.1-meg. (29).

Eby Speaker Twin Jack (33).

Frost Closed-Circuit Jack, with insu-
lating washers (28).

International Resistor, 1-watt, 2,500-
ohm. (36).

Eby 5-Prong Male-Type Wafer Socket,
with female plug and cable (34).

Grid-Grip Screen-Grid Clip.

Insulating Eyelets.

liscellaneous Nuts, Bolts, Soldering

Lugs, ete.

20 ft. Rubber Covered Push-Back Wire.

1

Dial Lamp and Socket.
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The two drawings above show how to

layout and drill the front and rear as

well as the two sides of the aluminum
“coil” compartment.

NEW DELFT RECEIVERS
THE Delft Radic Co. has again de-

signed an entlrely new line of short-

wave receivers having all the latest
features and circuit lmprovements. Sets
are now available at a low price which
have an unusually fine appearance, as
they use a new metal chassis instead of
cheap baseboards. All the latest sets use
screen-grid and pentode tubes.

Incorporating the newest tubes and de-
signing for all-arcund efficiency, very
rood satisfaction is now obtained from
their new sets. Reception is enjoyed
from stations all over the world on a
small] set, and using only a small num-
ber of tubes.

Besides the “wavemeters”, which are
finding their way into the homes of many
experimenters in all parts of the world,
and to those who wish to locate foreign
stations easily, Delft manufacturers a
full line of short wave receivers and
transmitters, all with the latest features«.
A light weight portable set.is also manu-
factured; this has a large summer sale.

7 r

‘e

AL

Diagram of new Delft 3-tube receiver.
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~ | A Practical

| TRANSMITTER

S By R. L. TEDESCO (WICAC) and A. TEDESCO (WIBMB)
i Admateur radio operators are now busy developing the S5-meter band, this

'| article by two experts will prove both valuable and interesting.

Suitable receivers are described elseawhere in this issue.

rod of each condenser is assembled a
small bracket, bent up, and carrying a
G.R. type 274 bushing, which in turn
forms a socket and supporting meniber
for the plug-in plate coil. This plate
coil is made of a single turn of 3a«-inch
copper tubing, 4 inches in diameter. A

Two carefully constructed radio-fre-
quency chokes are necessary, the effici-
ency of the coils depending upon the care
used in the construction. This prevents
migration of R.F. voltages to other parts
of the circuit, which causes detrimental
results.

N considering the advantageous fea-

tures of five-meter operation, as

against the other phone bands, the

majority will agree that the ultra-
high-frequency method of communication
is to be preferred; in spite of the fact
that it has its limitation in respect to
the amount of distance that can be cov-
ered. However, no one has yet found
what the possibilities are with very short-
wave transmission. The very idea of
tinkering with a new region of the short-
wave spectrum stimulates a great desire
and interest to find out about it. What
real *“‘dyed-in-the-wool” ham can refrain
from that endeavor?

We know that the average ham is some-
what worried over the false impression
that ultra-high-frequency oscillators are
“tricky” to operate. This is true to a
certain extent; but if the necessary pre-
cautions are observed, everything works
out all right. An interesting article by
J. J. Lamb, in the July, 1931, issue of
QST, reveals a gold-mine of information
regarding this work.

“Bread-Board” Assembly Used

As a “bread-board” assembly is the
most convenient and economical, we will
resort to that style of construction. Re-
ferring to Fig. 1, lay out the units as
shown. The drawing is self-explanatory,
so that no dimensional details need be
given here. Since the success of this
outfit depends upon a careful and sym-
metrical layout, it is necessary to adhere
to the following design.

Mount all parts as rigidly as possible
to insure decent mechanical rigidity. The
condensers are General Radio type 538-
50-mmf. each arranged in tandem, and
with rotors connected by a common shaft
of insulating material. On one stator

At Right: Close-up view

of the five-meter trans-

mitter, showing the neat

workmauship and high

quality of the parts
used.

small hole is drilled at the exact center
of this loop for the plate-voltage feed
wire. At each end of the loop and plate-
voltage feed wire, there is soldered a
G.R. type 274-P plug. This assembly
constitutes the main tuning unit of the
oscillator.

An antenna-coupling coil is made simi-
lar to the plate coil, eliminating the volt-
age-feed wire. The supports for the an-
tenna coupling coil consist of two G.R.
type 260 cone insulators, upon which are
mounted ‘e-inch straps 2 inches long,
having a pair of G.R. type 138-V binding
posts, which act as sockets for the plug-
in antenna coil, and also as a means for
connecting feeder wires from the antenna
at the other end. Figure 1 shows this
arrangement clearly. Two 4-prong tube
sockets are mounted adjacent to the tun-
ing unit, as shown, for supporting the
grid coil and a center-tap resistor. The
grid coil is made up of No. 10 copper
wire, wound 1 inch in diameter; four
turns being required to get an approxi-
mate five-meter coil. Since this coil is
not tuned by a condenser, tuning is ac-
complished by elongating or compressing
the coil as necessary, when adjusting the
oscitlator frequency. The ends of this
grid coil are soldered directly to the grid
terminal on the sockets. The grid re-
turn to this coil is connected at the exact
center of the four turns and scldered.

wwWw americanradiohistorv com

R.F. Chokes—How Made

On a piece of hard rubber or bakelite
tubing, wind 20 turns of No. 24 D.S.C.
copper wire, and space the windings by
winding two wires at one time, then re-
moving one of the wires; thereby leaving
a space between turns on the remaining
coil. This spacing is important. One of the
choke coils has a G.R. plug socket threaded
into one end, thus making provisions for
the plate-coil voltage-feed wire to plug
into. This radio-frequency choke coil is
mounted upright between plate and an-
tenna coil as shown at “b” in Fip. 1,
The other radio-frequency choke coil is
mounted vertically, supported by the
center-tap wire of the grid coil at one
end, and is soldered directly to the fuse
clip carrying the non-inductive 10,000-
ohm resistor, which is in the “B—"" lead.
The center-tap filament resistor is in-
serted across the filament connections
and, if the G.R. type 437 is used, the
terminals are locked directly under the
nuts of the filament terminals of the
socket. Two pairs of binding posts are
provided; one for filament connections,
and the other for the plate-voltage sup-
ply. The “B—" post connects to the
ground. All wiring should be done as
per diagram, and special attention paid
to symmetrical arrangement and rigidity.
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Fig. 1—Base-board layout of H-meter phone transmitter, which it

is advisable to follow.

The Antenna System for 5 Meters

After a careful examination of the cir-
cuit and assembly, the antenna system is
next in order. The doublet type of an-
tenna used in' this case may be erected
in the same room where the apparatus
is installed. Two No. 12 wires, about
12 feet long, are arranged to extend up-
ward for approximately 4 feet; and the
remaining portion is bent at right angles
to the upright portion, or in a horizontal
position. (Refer to Fig. 2.) The paral-
lel section is separated by a spreader
about 6 inches long. The tuning of the
antenna is accomplished by the proper
separation of these feeder wires, which
tends to add or subtract capacity. It is
important to have the antenna tuned to
the proper wave-length of the oscillator,
to obtain the most effective transfer of
energy to the radiating system.

Meters should be provided in the vari-
ous parts of the circuits, to facilitate ad-
justment of the oscillator. The meters
necessary are a radiation meter in one

Fig. 2—Clircuit diagram of 3-meter transmitter, with modulation

amplitier and “mike” with battery.

of the “legs” of the feeders of the an-
tenna system; a plate milliammeter in
the “B-}" of the plate supply; and an
ammeter in the filament circuit to indi-
cate the proper voltage on the filaments
of the tubes.

Adjusting the Oscillator

The procedure for the adjustment of
the oscillator is as follows: Apply the
proper voltages both to filaments and
plates and note reading of ammeter in
tube cireuit. For type 10 tubes as os-
cillators, the filament current should read
about 2.5 amperes; the plate-current
reading should he about 80-90 milliam-
peres with 550 volts on the plates of the
tubes. If the circuit is not oscillating,
an abnormal amount of plate current will
be apparent. The maximum energy
transfer from oscillator to the radiator
system is ahout 400 mils. for normal op-
eration. Tuning of the oscillator fre-
quency is effected by the adjustment of

the main condenser, which is equipped
with a dial.

Yoice Modulation

If voice modulation is to be used, a
modulation system will be necessary.
This unit consists of a type '50 modu-
lator tube, and the necessary speech am-
plifier, together with a microphone. The
wiring diagram used is Fig. 2. The
power supply for the modulator tube
should be common to the oscillator and
is fed through a modulation choke of
about 30 henries. When speaking into
the microphone, an increase in the feeder
current should be apparent. This in-
crease in the radiation is in direct pro-
portion to the percentage of modulation.
One should not, however, attempt to ob-
tain too much modulation, or frequency
wobbulation may be the result.

After a little experience with your own
transmitter, you will gain the knowledge
necessary to realize when you are oper-
ating efficiently.

Valuable Coil Winding Data

Octocoil Winding Data

To cover the short wave bands from
16 to 225 meters, 4 plug-in coils are used,
each ccil being 1% inches in diameter
and the turns or coil form being octo or
8-sided and not round as in most coils,
with the turns supported only from the
8 respective ribs. These coils “L1"” are
designed for operation with a .00015-mf.
variable condenser; the tickler is repre-
sented by “L2.”

Meter No. of No. of
Color Range Turns. L1 Turns, L2
Green .. 16- 30 6 6
Brown . 29- 58 13 13
Rlue b4-110 21 15
Red ........... 103-226 b4 27

Data on National “Short Wave” Coils for
The Battery Type Short Wave
Receiver

The secondary winding of the coils
is shunted by 90 mmf. (.0009 mf.)
variable condensers. Diameter of coil
forms 1% inches:

No. 10 coils, covering from 9 to 15 meters:

Secondary 2 5/6 turns of No. 16 Enamel

Primary 1 5/6 turns of No. 34 Enamel
Tickler 3 turns of Ne. 32 Double Silk.

No. 11 coils, covering from 14.5 to 26 meters:
Secondary 614 turns of No. 16 Enamel
Primary 3 5/6 turns of No. 34 Enamel
Tickler 3 turns of No. 32 Double Silk.

No. 12 coils, covering from 23 to 41 meters:
Secondary 11 5/6 turns of No. 18 Enamel
Primary 7 5/6 turns of No. 34 Enamel
Tickler 3 turns of No, 32 Double Silk.

No. 13 coils, covering from 40 to 70 meters:
Secondary 19 5/6 turns of No. 18 Enamel
Primary 12 5/6 turns of No. 34 Double Silk
Tickler 4 turns of No. 32 Double Silk.

No. 14 coils, covering from 65 to 115 meters:
Secondary 34 5/6 turns of No. 24 Enamel
Primary 21 5/6 turns of No. 34 Double Cotton
Tickler 4 turns of No. 32 Double Sitk.

No. 15 coils, covering from 115 to 200 meters:
Secondary 62 5/6 turns of No. 28 Enamel
Primary 38 5/6 turns of No. 32 Double Silk
Tickler 5 turns of No. 32 Double Silk.

DESIGN OF COILS USED IN SHORT-WAVE
RECEIVERS:

Pilot *‘Super-Wasp*: tuning capacities 160-mmf.
(max.) in series with .01-mf,, regeneration ca-
pacity 250 mmf,

Diameter of form. 134 inches.

Meters  Antenna Detector Coupler
Covered  Coupler Grid  Tickler
{Approx.) Turns (Spaced 4 in.)

14.6-27.0 414No.24DSC  31%4No.24DSC  4No.24DSC

26.0-50.0 9¥%Ne.24DSC  714No.24DSC  6No.24DSC

48.100 20'4No.24DSC 173 No.24DSC 7No.24DSC

100-200 4614 No.24DSC 456% No.24DSC 16No.24DSC

Hammarlund; for tuning capacities 125.mmf.; re-
generation 100 mmf.

www americanradiohistorv com

Diameter of form, 2 inches. Windings separated

1 turn.
Grid Coil Plate Coil

Meters Turns urns
14- 24 3 No. 16 DSC 3 No. 16 DSC
22- 40 7 No. 16 DSC b Neo. 16 DSC
35- 65 15 No. 16 DSC 6 No. 16 DS¢:
60-110 24 No. 18 DSC 12 Ne. 18 DSC

No. 16 wire spaced 11 turns to inch: No. 18,

17 turns.

Variable primary of 6 twe-inch turns, used with
. all coils, i8 1 13/16 inches in diameter, hinged.
Silver-Marshall **Midget”: for 140-mmf. tuning
capacities,
Diameter of form 1 inch: primary (tickler) wound
in slot. Forms threaded 39 turns to inch.

Tuned Secondary Primary
Meters: Turns Turns
16-31 (3 6 2/3
30-57 13}, 72/3
55-104 26%; 12 1/3
103-195 4614 26 2/3
**Craft-Box™ tube-base coils. home-made. Forms
‘13g-inch. Tuning capacity 82-mmf. Regen-
?mltliun capacity. same. Windings separated 14-
inc
Tuned Secondary Tickler
Meters Turns Turns
18-25 7 No. 28 DCC 7 No. 28 DCC
25-35 10 No. 28 DCC 10 No. 28 DCC
35-45 15 No. 28 DCC 14 No. 28 DCC
45-65 20 No. 28 DCC 18 No. 28 DCC
63-100 50 No. 28 DCC 650 No. 28 DCC
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Demonstration With U. S. W. Transmitter on

T'uree M ETERS

By DR. W. MOLLER

Dr. Moller needs no introduction to the ultra-short wave fraternity. The Editors con-
sider themselves fortunate indeed to have the opportunity of presenting this speci-
ally prepared article, describing the very latest Iuropean developments in
three meter transmitters and receivers.

here described, which are above all

of value to those amateurs who
are interested in studying the physics of
radio technology. Sinee the individual
experiments are preéminently suitable
for presentation purposes and demon-
strate the essentials of the processes in
question in a clear manner, they may also
find consideration by the physics teachers
in the schools.

The transmitter itself operates on the
Reich principle, and the short wave be-
tween 2.50 and 3 meters is attained by
an extensive reduction of the frequency-
controlling parts of the tuned circuit.
On principle it would be possible without
difficulty to carry this reduction of the
tuning elements still further and then
to produce still shorter waves. Only this
endeavor meets a natural limit, due to
the fact that with deereasing wavelength
at the same time also the power given
out by the transmitter decreases very
strongly in the case of waves shorter
than two (2) meters. The field lying
about the transmitter then becomes very
weak and it causes considerable difficul-
ties to demonstrate the field by simple
means.

OME experiments with a small
ultra-short wave transmitter are

Building the Transmitter

The transmitter can be made without
difficulty. Its construction follows the
diagram of Fig. 1. As a transmitter
tube there is used a special type: its

Fig. 2—The inductance of the oscilla-
tion circuit.

Fig. 3—The base-board with tube soc-
ket and filament current circuit.

3

FIG.1

‘:‘2 oL
‘ éi 12 'I" 'L" 13
T I
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+H

Fig. 1—Hook-up of the ultra-short

wave transmitter.
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grid and plate are not, as usually the
case, connected with the socket; instead
they are connected at the top of the tube to
two terminals attached thereto. The data
on the tube are: filament potential 4 volts,
filament current 1 ampere, emission 400
milliamperes, plate D.C. potential 400
volts, magnification factor 4%, mutual
conductance 2 milliamperes per volt, in-
ternal resistance 12,500 ohms.

The Oscillation Circuit

The oscillation circuit is supported by
the tube itself. It consists of a single
turn, whose ends we fasten to the grid
and anode terminals. This turn repre-
sents the inductance of the oscillation
circuit. Its capacity is the internal tube
capacity between grid and anode. Above
in the middle the coil is cut open and
there a small block condenser L1 of 200
mmf. capacity is inserted. Since it lies
at this place at the nodal point of the
alternating potentials produced, it has
no determining influence on the wave
length. It merely serves the necessary
purpose of keeping apart the operation
potentials to be applied to grid and anode.
Because therefore relatively large poten-
tial differences occur on its plates, we
must not use just any block at all, par-
ticularly not one out of receiver hook-
ups, since this will easily break through
and then destroy the tube. The con-
denser must possess a testing voltage of
at least five times the operation voltage.
I have used a block with a dielectric of
special glass. In order not to load the

Fig. 5—Transmitter without a support
for the block condenser.
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Fig. 6—The “oscillation indicator.”

tube with its weight, it is supported by a
special holder. Compare the photograph
(Fig. 2). The operating potentials them-
selves must be conducted through small
choke coils to the organs of the tube,
in order to prevent a part of the high
frequency power from getting in this way
into the sources of potential, and so being
lost. About 20 turns of stout copper
wire with approximately 2.5 inches wind-
ing diameter would without a core give
a perfectly satisfactory choke effect.
The filament wires are to be treated
still more carefully, since even over them
a great amount of oscillation power may
be lost. Better still than choke coils are
in this case stopper circuits, which, if
tuned to the frequency produced, then
always offer the greatest resistance to it.

Dr. Moller’s article herewith is
the equivalent of a college lec-
ture on ‘“‘ultra-short waves”
Five elaborate experiments are
described.

SHORT WAVE CRAFT

this baseboard. One also sees the stopper
circuits and observes that the axes of
the coils of these circuits are turned at
an angle of 90 degrees from each other.
This measure has the purpose of prevent-
ing a magnetic coupling between the two
circuits.

The continuation of our work is shown
in the photograph of Fig. 4. The turn
of copper wire (bent by us out of No.
32 wire) is already fastened to the tube.
If this turn has a diameter of about 4
inches, the wave produced gets a length
of about 3 meters. Attention may now
be called to the shape of the little base-
board. The long edges are made oblique
(and inclined a little toward each other)
so that thi3 board may later be put on
a larger baseboard between two guiding
slats, inclined toward each other and thus
it may be moved as one slides a drawer.

The photograph of Fig. 5 simply gives
a variation of the same set. Here the
hypothesis is that the disruption-proof
block condenser is available in so light a
form that its weight does not endanger
the tube.

é g — TRANSMITTER p
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Fig. 9—The parallel wire system set up.

fore to serve mainly to demonstrate the
oscillations. We will therefore call it
the “oscillation indicator”.

Experiment 2.—The determination of
the wavelength by the parallel wire sys-
tem. In Figs. 3, 4, and 5 there was
simply shown the sliding board carrying
the tube and oscillation circuit. The
photo, Fig. 7, shows the large baseboard
and the “rails” between which the sliding
board runs, and at the same time the
arrangement by which we will couple
another system capable of oscillation

Ultra-short waves are engaging
the attention of amateur and
engineer alike. This article ex-
plains how 3-meter waves are
transmitted and received.

Corresponding to the ultra-short-wave,
the tuning elements of the stopper cir-
cuits are also to be made of very small
dimensions. Its capacity is a small ro-
tary condenser (12 and 13) of .40 mmf.
maximum capacity (neutrodon). The
dimensions of the stopper circuit coils
are: 3 turns of .8 inch diameter with
No. 14 wire.

The photograph of Fig. 2 shows the
wire loop fastened on a support. The
plate lying up on the support carried the
disruption proof block condenser, to
whose poles the half turns and the choke
coils are soldered. The tube itself is
mounted with its socket on a small board
about 28 em. long and 14 cm. wide. This
board carries the filament wires and the
stopper circuits installed in them, as well
as the support for the block condenser
and inductance, Li. Fig. 3 shows the
way I mounted the individual parts on

Fig. 7—The large base-board with slid-
ing base.

Fig. 8—The hook-up of the parallel
wire system for measuring the wave
length.

FIG.10

Fig. 10—The dipole antenna.

Experiments

Ezxzperiment 1.—If the operation po-
tentials are applied to the tube, then in
the oscillation circuit supported by the
tube there result alternating currents of
extraordinarily high frequency. Let us
assume a wave length of 3 meters as
proved (the exact determination of the
wave length takes place in the second
experiment), and there follows from the
law that the speed of propagation is
equal to frequeney tines wavelength;

3 times 10* equals n X 3,
n having the value 100,000,000.

Alternating currents of such high fre-
quency have a very strong induction
effect. To demonstrate this as clearly
as possible in a simple experiment, we
bend out of a No. 14 copper wire a turn
4 inches in diameter and fasten its ends
to the terminals of the porcelain socket
of a small flash-light bulb. The lamp
socket is supported by a 10 inch stick
of wood, as shown in Fig. 6. As soon
as we hold this turn of wire in the vicin-
ity of our oscillation circuit, the little
lamp lights up brightly. With this we
have available a very simple means of
showmg to others who are watchmg our
experiments that the transmitter is oper-
ating. The apparatus of Fig. 6 is there-
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with the transmitter tube. For this pur-
pose we use two vertical supports of hard
rubber, between which a horizontal strip
of hard rubber is stretched. On this can
be screwed a block of hard rubber, into
which have been put suitable terminal
contacts of brass.

Now we use this arrangement to con-
struct an experimental apparatus, ac-
cording to the hook-up shown in Fig. 8.
There is put on the rubber block opposite
to the oscillation circuit coil of the trans-
mitter an equal large coil. See Fig. 9.
The free ends of this turn are connected
to two wires, stretched out horizontally

(Continued on page 415)

Fig. 11—3-meter transmitter with di-
pole antenna,
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Portable S-W Receiver

SHORT WAVE CRAFT

By ROBERT “BOB” HERTZBERG

Cast one-piece aluminum case makes the new REL two-tube set both
strong and lhight—A-1 features for vacation and auto use.

enough to be carried around
without breaking a wrist has been
brought o¢ut by the Radio Engineering
Laboratories, Inc,, of Long Island City,
N. Y. This little set, which has numer-

PORTABLE short-wave receiver
that is really compact and light

ous uses, is rather ingeniously construct-
ed. The three features of lightness,
strength and rigidity, which are essen-
tial to any “portable” receiver, are ob-
tained by the use of an aluminum case
cast in one piece without joints. It
measures only 11 inches long, 7% inches
high, and 4% inches deep, and contains
both “A” and “B” batteries in addition
to a two-tube regenerative tuner and am-
plifier of simple but efficient design.

Fully loaded, the set weighs twelve
pounds. Because of its flat construction
and full-size handle, it is very comfort-
able to carry. It takes up about two-
thirds of the room occupied by a portable
typewriter, which it resembles in out-
ward appearance. The case is finished
in black erystalline lacquer, which is both
clean and durable.

The controls are mounted on a recessed
panel which is part of the casting. When
the set is being carried this section is
protected by an aluminum cover held in
place by two non-removable locking nuts
and a strong spring catch. The dial is
on the tuning condenser. The knob in the
lower left corner is the regeneration con-
trol. Under the dial is the earphone jack.

The back of the case is fitted with a
full length cover, also held by thumb
nuts and a spring catch. An accompany-
ing illustration shows the set with the
cover removed, to expose the parts in-
side. The midget tuning condenser and
the two tube sockets are mounted on a
bakelite shelf. Above the latter is a
socket for the plug-in coils, and below
are the audio transformer, the regenera-
tion control and the other odd parts.

Two small 22%-volt “B” batteries and
a 4%-volt “C” battery, used as an “A”
battery, are wedged into the remaining
space. They are prevented from moving
by a wooden bar fastened to the inside
of the cover. This simply presses against
them when the cover is in position.

Right: The K-W
portithle is all ¢n-
closed in o cast
alaminum e ase,
which eneloses and
protects tubes, all
hatteries, and plug-
it eoil, Note phoue
jaeck helow tuning
dinl.

iy

Left: Arrow indi-
cates “REL” port-
able being nsed as
a “monitor” in a
“lavm™ station.

April, 1932

The *“REL”
short wave
“portable”™ s
just the thing
for vacation
duys and
week -end
jaunts.

Rear view

Right:
of S-W portable,
showing two tubes,
plug-in coil in place
between tubes, also

“A” and “B" bat-
teries. Extra plug-
in coils appear at
either side of case.

The two tubes are of the 230 type,
and are connected in series directly
across the filament battery. No rheostat
is needed, as each tube takes two volts
and the series arrangement makes the
required voltage four volts. The battery
is rated at 4% volts, but this drops
slightly in service. The current drain is
only 60 milliamperes, which is an eco-
nomical load on the “A” battery.

AERIAL
Ve

S TICKLER  002ME__ B cHoxe

AUDIO
‘TRANS-

MF.
LY
P 140 MMF.
6 P )
ASSI N
& CHASSI3
PLUG*IN
coi FILAMENT
f  CONTROL
JACx
o
Q »
AT +4Yay —4Yzv +45v.
"8 =45V, AT ‘a8

Diagram of “REL” short wave portable.
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The complete circuit of the receiver is

shown. This is a straightforward regen-
erative detector-one stage audio hook-up,
which is known for its reliability and
effectiveness. In the hands of an experi-
enced operator the set will bring in most
everything many larger sets will bring
in, but not with as much volume. It is
intended primarily for earphone recep-
tion, so tremendous amplification is
neither necessary nor desirable. Inciden-
tally, the earphone jack is of the filament
control type; that is, it turns the tubes
on when the phone plug is inserted, and
shuts them off when it is removed. This
is a very valuable feature in a portable
set, as it prevents the owner from forget-
ting to turn the outfit off. The front
cover cannot be put on unless the phone
jack is out.

The regeneration control is a variable
resistor in the detector plate lead. It
has no appreciable effect on the tuning,
and the dial may therefore be logged
accurately providing the same aerial is
used all the time. Different aerials will,
of course, throw the tuning off slightly,
as the tuning ecircuit is closely coupled
to the antenna.

(Continued on page 418)
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HE station D4AA1 was built for

the investigation of the propaga-

tion of electric waves, particularly

the short waves, from 10 to 100
nmeters in length,

The call signal D4AAl is very well-
known to the European amateurs, and
even a great number of American ama-
teur stations are in communication with
this station. The most time has been
given to operation on a 41.18 meter wave,
radiated with an energy of about 50
watts.

The plan of the station is shown in
Fig. 1. Most of the space is occupied by
the receivers, which are arranged for a
wide frequency range. The waves from
150 to 15,000 meters are received by the
two loop antennas visible in the picture,
which can be connected at will. The re-
ception of very long waves is important
because of the “time signals,” which in
Europe are mostly sent out on long waves,
For the short waves a special receiver
is available, operating on the superhete-
rodyne principle and so arranged that
the received wave can at the same time
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A CRACK

GERMAN
Short Wave

STATION — D4AA1"

By DR. L. ROHDE

Iig, 3—The current dis-
tribution for the entire
station D4AAL is made

ness of the wavemeter is .01 per cent.
This exactness is attained by control with

from the switchhoard the harmonie vibrations of an auxiliary
shown in the photo at  transmitter, which is stabilized by a
Ieft.  This station is 't -ystal. Th Rott W . [ Mgy
well known to Amerlean (uartz crystal. e short wave receiver
radio amatenrs. having has a wave range of 10 to 150 meters.

been henrd regularly on

For amateur a more interesting
this side of the Atlantic. the ) &

thing than the receivers is surely the
transmitter, which is built according to

be measured very exactly. The exact-
* Technical-Physieal Institute, Jena, Ger-
nmny_‘

It = .B__: —— i —ﬁjj Flg. 1, Ahove—General view of
o=~ R TRNEING N LT operating’ table at short wave
CONDENSERS station 1DtAAL, loeated at Jena,
Germny. “Long wave” as well
I as  “short wave' reccivers are
provided. The short wave trans-
“i | c:_; | mitter at left ]of_ phntg. has ¢
- |5 i stages, designed for A.C. opera-

iy e B | tion.
H Fig. 2—IMagram at left shows
KEY houk-up of short wave trans-
“c“:w{-w nitter used at D4AAT. The
> >3 PVl - transmnitter is ervstal eontrolled
[ [ _I_ & ] . _g_;_ YO || ana its eall is quite familiar to

- American “‘Hams'.
‘ @:wumu TRANS, A '; a f 5WiICH
A:guslsﬂ T T § " . -
- L 1¥¢C
= L—bﬁ_l ( —_— | = ; i
_"{ = _ {| very modern viewpoint and
..... = | ovicers — [ SMETERS whose hook-up is therefore
- ongoRe ] = =3 - + given here. The transmit-
‘SNOKE(! £C) . Bias LOW POWER T CRIAMPLIFIER | t ears in Fi 1 t th
:| # RECTIFIER “_r"—- A EreritteR RECTIFIER er app.ar 1 g, 1, a e
c left. Like all modern trans-
VAR'RBLE - - . - »

mo-Tag . RESISTANCES mitters, it is built in com-

o .
S RESISTRNCE pact form and is very small

Fi T 3 y
A Ly for an input of 150 watts.
5 TRENSFORMERS The transmitter has four
i S ——— S — stages and is built for all-
| r > ] electric operation. The rec-
g i;r"‘ w— tifiers are “built-in”. Fig,
, - > ClisTerd Al 2 shows the hook-up.

s

(Continued on page 422)
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A 17 to 300 METE

HILE this article is being writ-
ten the author (in Iowa) is
listening to a shortwave pro-
gram from the shortwave sta-
tion WBXAL Cincinnati, Ohio, on 6,060
ke. This station is coming in on the
loudspeaker, with volume and quality
that it may be heard in every room.
This station’s volume is comparable with
a broadcast station fifty miles away,
even though the rated power of the
broadecast station is 50,000 watts.

The set consists of two main sections.
The first section is a common stage of
regenerative detection: the second sec-
tion comprises two transformer-coupled
stages of audio amplification. The audio
amplifier uses two 4% volt C batteries;
this increased the volume somewhat.
The first method used, was wired by
hooking the filament on the transformer
to the negative post of the tube. On

SHORT WAVE CRAFT

By DALE TISDALE

Ilere's just the set for the be-
ginner—has 2-stage andio am-
p/zﬁe for loud speaker opera-
tion 'n everything. Coll wind-
ing data included, also all con-

denser values. Uses awhatever
tubes you have—'01.4's for ex-
ample.
Antenna

Now we come to the antenna which is
a seven strand No. 22 copper wire, about
seventy-five feet in length. The antenna
is run toward the northeast, with the
lead-in on the northern end. The height

+ RF.C.(CHOKE)
Tl

L L
HP. OR L5,

Here’s Mr. Tisdale’s
“simplest’’ short

T2

<

—

wave receiver with
audio amplifier. A
100,000 ohm resist-
anceconnected across
V3 the secondary of
transformer T-1 will
[ prevent howling, if it
occurs. '01A tubes
operated from 6 volt

o)
*

storage battery or
good “A” eliminator

[
e’§

fills the bill; '99’s on
3 dry cells have been

-o

short and extremely long waves the
headphones are usually used, but at
times the volume is great enough that
the loudspeaker may be employed.

400 Stations Heard

It is not claimed by the writer that this
radio set will bring in England as “reg-
ular as clock-work,” but it will serve the
persons who do not have the time or
money to expend on a larger and better
radio. This set will also be excellent for
the beginner who wishes to learn the
code. This set will bring in any station
in the United States with reasonable
power, as can be seen by the faet that
over four hundred stations have been
received.

The speaker is very good, and while
some may think this a novel arrange-
ment, I can assure them that it is not.
To make the speaker, a Utah cone is
taken, and the unit is removed from the
speaker. Then the unit is fastened be-
tween the sound board and frame of a
pianoc. Extreme care should be taken to
see that the unit is fastened solidly as
the speaker will rattle if not solid, and
very little volume will be gained. The
speaker thus fixed will give more volume,
better quality and a purer tone than the
average magnetic loudspeaker.

J G LAt A B Yoo " C * "B4"9ov, used by the editor.
= B~ c+ asv. 4Yav. !
GND Yo 251V, 67Y2v. 9v ’tolSSV.J
=

is thirty feet on the leadin end, and the
southern end is thirty-five feet. The
leadin to the point where the wire enters
the house is No. 14 rubber covered wire.
A leadin strip is used to bring the leadin
wire into the house. The wire from the
antenna post of the radio is No. 18 DCC
copper wire. This wire is wrapped with
tinfoil, and the tinfoil grounded. This
was found to eliminate deadspots, which
often makes portions of the coils untun-
able. The working voltages on the detec-
tor will also be greatly reduced. The
voltages which are used at present with
the set are 22% velts on all coils from
35-150 meters, and on all other coils 45
volts is used.

The panel of the set is made of prest
wood, which may be purchased at almost
any lumber yard, and when varnished
takes on a very pleasing finish. There
is a piece of tinfoil glued to the back of
the panel to serve as a shield. The parts
which are insulated from the panel are,
C3, R1, R2, R3; the condenser Cl, is
grounded to the tinfoil shield.

It was found after much experiment
that it is best to use three rheostats.
The rheostat R1 is used as a filament
control to the detector tube. It is also
used as a regeneration contrel: this is
done by first tuning condenser C3 to a
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SHORT WAVE
RECEIVER

point as near where the set goes out of
oscillation as possible. Then a station
is tuned in by regulating rheostat Rl;
by using this method any phone station
may be tuned in without the usual sta-
tion shift.

Use of Rheostats

In the audio stage the rheostats are
used as follows: Rheostat R2 is used as
a filament control; it will be found that
once this is set, it will seldom need
changing. The most useful of all the
rheostats is R3. While serving as a
volume and filament control it will also
be found that by varying it slightly, the
tone of an amateur phone may be con-
trolled to such an extent that words
which were not understandable are ren-
dered intelligible.

The coil windings are as used in the
present form; it will probably be neces-
sary to experiment with the tickler wind-
ings of the set to obtain smooth regen-
eration, which is so necessary if the re-
ceiver is to function at its best.

Coil Data

Meters Tic I\Ior Secondary Size Wire Size Form

i 18 LC.t, tube lmm

5] sehe
b [ =itne ':"
w M) s 1~ S b
N(-1: ‘n XL e 26 Dt Fald
i 5 1= nt 2 e, el
20 1) 24 b, B4

Coils from 250-1500 meters will have
to be wound by experiment. 1 consider
a ratio of 2:1 should be used (that is 2
turns on the secondary for every 1 turn
on the tickler). The wire used is No.
42, D.C.C.

All of the apparatus except C2, C3,
R1, R3, is mounted on the subpanel,
and this makes a very nice panel ar-
rangenient. The main purpose in ar-
ranging the parts in this manner was
to do away with hand capacity, which it
does very successfully. To beginners
let me warn never to use acid eore sol-
der, unless it is absolutely impeossible to
get any other kind. The first set [ ever
built was soldered with acid core solder,
and I never heard such a roaring noise
come from one radio. After testing the
circuit for three days it was finally found
that the acid has formed between two of
the contact points on a tube socket.

The tubes which I use are those hav-
ing the old brass type base. It will be
found that these tubes will reach lower
wavelengths than the new UX201-A in
the bakelite base. The working voltages
will be a good deal lower on the detector.
The old tubes in my particular case
seem to give much greater volume than
the new; this may have been my imag-
ination, but it will not hurt to try them.
if the instructions which I have given
are closely followed.

List of Parts

Cl—0nn0) 5, f. variable midgzet condenser
Co G f, variable condenser

Cole— 00025 muf, variabice condenser.

¢ WN m.f. tixed condenser

14 20-obm variable resistors

4-
1,
n4
1
1,
1.

I

4 It rid-lenk
T1, T2 l 'nullu transformers
11, 1.2
v v '--I \ 201-A tnhes

Vo,
RIFC—Radio freque ney ehoke coll.
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The new “Comet” all-wave superheterodyne, engineered by

Hammarlund,
plug-in coils.

HE thoroughly captivating feature

of radio has always been DX (dis-

tant station reception). With the

advent of short waves and their
innate globe circling characteristics, the
fascination has become more stirring than
ever. And now, especially so, with the
recent development of an ultra-sensitive
receiver,

The newly produced device, providing
this world-wide station coverage is the
new Hammarlund all-wave super-hetero-
dyne, the “Comet”. The receiver not
only fills the precision requirements for
real short wave work, but broadcast work
as well.

The marked engineering advancements
that have been incorporated in this new
receiver, which, by the way, is a eustom-
built projeet, a Hammarlund character-
istie, are clearly evident from the accom-
panying text.

An eight tube model, the “Comet” uses:
2 '27's as oscillators; 2 '24’s as detectors;
2 '35's (variable Mu’'s) as intermediate
frequency amplifiers; a ’47 (Pentode) in
a resistance coupled audio amplifier, and
an 80 as a rectifier.

The intermediate frequency stage uses
a cleverly engineered band-pass tuning
system, to afford extreme sensitivity and
selectivity with faithful reproduction
throughout the entire audihle range.

Another unusually interesting feature
is the second oscillator, which serves a
dual purpose. By putting this tube into
play, by operating a switch on the instru-
ment panel, distant stations on both
broadcast and short waves can be lo-
cated with utmost simplicity and, also,
it enables the reception of CW signals
(eode) with ease.

Another feature of the receiver is the
variahle tone contrel; this device also
enables the elimination of noise,

To facilitate precision tuning, the
major tuning control is supplemented by
two fool-proof mechanical verniers, one
for each condenser, located on each side
of the major control knob. Incidentally,
the projection scale method, which affords
magnification of the scale indications, is
used. This, of course, provides easy se-
lection of stations.

For maximum efficiency throughout
the entire wide range of frequencies

* llammarlund-Roberts.

Eight tubes, with wave bands changed by

Eight tubes, working in a highly efficient
super-het circuit of latest design, with a
custom-built chassis, plus “plug-in”" cuils
of new lovw-loss design, provide coast-to-
coast reecption on A.C. IWavelength
Range 14 to 550 meters.

which this reeeiver covers, special Isolan-
tite form plug-in coils are used. These
provide complete coverage of all the
bhands, including broadcast. There are
five sets of coils, two coils to a set, hav-
ing the following ranges: 14-30, 28-60,
56-125, 120-300, and 240-550 meters.

A new Hammarlund dynamic speaker
has also been designed for use in this
all-wave receiver. It derives all the
necessary power for energizing its field
coil from the set.

A special Oriental Burl Walnut cabi-
net is also provided for the receiver. A
feature of this cabinet is a lid, which
enables easy installation of the plug-in
coils. Incidentally, pockets are provided
for the housing of each ecoil, thus further
simplifying coil installation.

The chassis is only 19” long and 12%"”
deep. As is evident, the set is also very
compact. The receiver has been designed
for operation from 110 volt, 50-60 cycles,
A.C. lighting circuits.

Discussion of Circuit

The super-heterodyne has often been
referred to as the *“king” of radio re-
ceivers, chiefly because its circuit simpli-
fies the problem of obtaining wwniform
radio frequency amplification of almost
any desired amount and at the same time
a high order of selectivity which is also
substantially uniform over a wide hand
of signal frequencies,

With the superheterodyne principle
this difficulty disappears, By means of
the local heterodyne oscillator, the 1,000
K.C. signal (which we shall assume to
be the one desired) is changed to 465
K.C. At the same time, the undesired
990 K.C. signal is changed to 455 K.C.,
and both signals are impressed on the
intermediate amplifier. The intermediate
amplifier then has the task of amplifying
the 465 K.C. signal (for which it is
tuned) and reducing (or rejecting alto-
gether) the 455 K.C. interference, This
is comparatively easy as the percentage
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HAMMARLUND
ALL-WAVE

“COMET”
RECEIVER

By LEWIS W. MARTIN*

difference here is 10/465 or over 20¢. The
cffective selectivity in this case has been
more than doubled. This effect increases
rapidly with increasing signal frequen-
cies. In the case of the 15,000 K.C. (20
meter) and the 14,990 K.C. signals the
same process takes place. The 15,000
K.C. signal is changed to 465 K.C. and
the 14,990 K.C. interference to 455 K.C.
This also results in a percentage differ-
ence of more than 29 (as was the case
with the 1,000 K.C. and 990 K.C. sig-
nals) which corresponds to a gain in
selectivity of over 30 times as the origi-
nal percentage difference between the two
signals was only 1/15 of 1%.

An important point must be considered
here, however. This gain in selectivity
as outlined above is only realized if the
tuned circuits, constituting the inter-
mediate amplifier, have low-loss charac-
teristics comparable to the good tuning
circuits used at broadcast signal fre-
quencies in high-grade receivers. If the
intermediate coils are, for example, only

Maximum efficiency is attained in
the new Hammarlund all-wave set
by using “Isolantite” coil forms.
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The interesting all-wave superheterodyne circuit developed by Hammarlund engineers.

The wave bands from 14 to 550

meters are provided for by changing two plug-in coils at sockets “WL” and “OSC,” insuring maximum freedom from dead-

end losses.

All circuits are fully by-passed and with the carefully designed I.F. stages, and A.F. amplifier, a signal of

great volume and high quality is assured on all wave lengths.

one-fourth as efficient (for reasons of
economy) the gain in selectivity due to
the shifting of the frequency (as out-
lined above) is proportionately reduced.
Thus in the case of the 15,000 K.C. sig-
nal the gain in selectivity would be only
7% times and in the case of the 1,000
K.C. signal there would result an actual
loss of 509 in selectivity instead of a
gain of 2 times.

The intermediate coils used in the
“Comet” are wound with special “Litz”
wire, resulting in a power factor of .01
(Q of 100), and no effort has been spared
in their design and construction to make
them highly efficient. Six of these coils
are used, two in each transformer, in the
tuned plate-tuned grid hook-up. This
provides six sharply tuned low-loss cir-
cuits in the intermediate amplifier.
While this arrangement affords extreme
selectivity, the double-tuned ecritically-
coupled circuits result in a steep-sided
response curve with a rounded top, thus
minimizing the type of radio frequency
distortion known as side-band cutting.
All the above factors together account
for the remarkable selectivity of the
“Comet” at both broadcast and short
waves.

Although it is obvious that a lower
intermediate frequency would afford even
greater selectivity, by reason of a further
increase in the percentage frequency
difference, there is another considera-
tion which makes a high intermediate
frequency desirable. All superheterodyne
receivers are subject to “image” inter-
ference, which stated briefly, means an
undesired signal whose frequency differ-
ence from the desired signal is exactly
equal to twice the intermediate frequency
used in the receiver. It naturally follows
that a high intermediate frequency les-
rens interference from this source. A
maximum spread between a desired sig-
nal and its image interference is especi-
ally important in short wave reception.

On the other hand modern design neces-
sitates the use of an intermediate fre-
quency materially lower than that of any
of the signals to be received. For these
reasons 465 K.C. was chosen as the inter-
mediate frequency for the “Comet”.

New Isolantite Coils

The interchangeable plug-in coils are
wound on treated Isolantite forms. This
material has very low dielectric losses
which are very important especially at
high frequencies. In addition its ex-
tremely stable physical characteristics
insure constant inductance with conse-
quent reliability of dial calibration, which
is very important at short waves where
the tuning is necessarily quite critical.
The wavelength coil for the lower broad-
cast frequencies has a very high induec-
tance value, and this is secured by a
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The curves above show how well the
wave bands are covered by the Ham-
marlund plug-in coils.
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“two bank” winding of the same “Litz”
wire used in the intermediate coils. This
results in a very low-loss winding with
attendant high gain and selectivity.

The tuning ranges of each of the five
sets of coils is given in one of the dia-
grams. Anple overlap is provided, in-
suring complete coverage of the entire
range of 14 to over 550 meters.

Novel Filter System

A '24-A type screen grid tube is used
as a first detector or “mixing’” tube. Its
high detector sensitivity as well as its
high output impedance make it ideal for
this purpose, as it works into the high
impedance tuned plate coil of the first
intermediate transformer, A further ad-
vantage of this tube is its high input
(grid) impedance, with correspondingly
low effective input (grid) capacity, which
together reduce the damping on the tuned
input cireunit (the W.L. coil and its asso-
ciated tuning capacity) and permit a
larger wavelength range with a given
coil and tuning condenser.

The second detector is also a '24-A type
screen grid tube working as a plate-cir-
cuit rectifier. Its control grid is auto-
matically biased by a cathode resistor, re-
sulting in substantially linear power de-
tection. In addition to audio frequencies,
there is also a large component of inter-
mediate frequency present in its plate
circuit. This I.F. component is filtered
out by means of a two-stage, low-pass
filter, consisting of two 85 millihenry R.
F. chokes and three .00025-mf. by-pass
condensers. These two filter stages are
separately shielded from each other. This
elaborate filtering is extremely important,
as otherwise the I.F. component would
also be amplified by the cutput pentode,
and would appear in its cutput circuit,
causing overall feedback to the input of
the receiver, resulting in great instability

(Continued on page 430)
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Above—The operation of removing one
of the “plug-in” coils is shown clearly
above. Many experts prefer the “plug-
in” type of short wave receiver, and
so here is a set that will appeal to
them. After the coil has been put in
place a metal cap covers the opening
and thus completes the “shielding’.

m"'m""-"{“ﬂ A rear view of the 3-tube

SHORT WAVE CRAFT

short wave receiver ap-
pears below. This receiver
employs a ’37 detector, a
'36 first audio and a ’38
pentode in the second audio
or output stage. A very
neat and well-designed job.

Bottom view of the receiver appears
ahove; it will be seen that a minimum
of cross-wiring results with the appa-
ratus laid out according to the writer’s
design. The “plug-in” coils are fitted
into the elevated socket, marked hy
the arrow in the center photo. The
chassis and shield are of aluminum.

The DENTON STAND-BY

HILE a good big man bests a

good little man, it is amazing

and creates a feeling of satis-

faction indeed when a good little
set out-performs the bigger jobs.

Aided by the eccentricities and cussed-
ness of normal short-wave operation, one
has nearly as many chances to reach a
great distance with a small receiver as
with a large one.

The necessity of having some check on
general short-wave reception conditions
existing from day to day, without going
to great expense, led to the receiver
herein described and called by the author
the “Standby”.

It will be noted that the set is battery-
operated, employing the new 6-volt tubes
and including the pentode, A storage
battery or a good “A” eliminator ean be
used if desired.

Plug-in Coils Used

Starting at the antenna, we find the

small coupling capacity which is adjusted

3 TUBE
S-W Receiver

Described in Detail

By Crirrorp E. DENTON
Hha Designed It

Low first cost, coupled with good design
and “luud speaker” operation are particu-
larly desirable attributes in any short
wave receiver taday. Al of these features
are found in the 3-tube short wave re-
ceiver here described by Mr. Denton,
which will appeal to every reader, we
are sure. Al coil and condenser data are
given for its construction.

carefully when the set is placed in oper-
ation, and seldom needs further atten-
tion. The large spaced winding of the
plug-in coil is tuned by a .0005-mf. con-
denser which has been cut down and
double spaced, with 7 plates on the rotor
and 8 plates on the stator. With these
changes the maximum ecapacity then be-
comes exactly .00015-mf. Shunted across
this master tuning condenser is a small
H-plate midget condenser, with three of
the plates removed. This condenser in
its final form has but one stator and one
rotor, Builders will find it necessary
to widen the distance between the two
plates with spacing washers; so that a
full 180-degree turn will separate two
channels; this will be found very con-
venient when tuning to two code stations
on adjacent channels as well as phone
reception.
Grid-Leak Detector Employed

Detection is accomplished by the con-

ventional leaky-grid method; and the only
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Winding data are given above for the four “plug-in” coils, which cover all the short wave bands from 16 to 200 meters.
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novelty in conjunc-
tion with this circuit
is the means of criti-
cally controlling the
steady-state (no¢ sig-
nal potential on the
grid) potential of the
grid. This is done
by wvariation of the
cathode potential to
the common ground
and is extremely
valuable in control-
ling the action of the
tube under regener-
ating and oscillating
conditions.

Effective Regenera-
tion Control
T he regenerative

N\

PHONE sw 24
s

Low

HIGH

S.G,CAP CLIP

$.G.CaP Cup
=T 38 2o
AF

SPEAKER

control is a potentio-

meter connected
across the plate coil

_t' e | “

and offers smooth op-
eration with the
minimum “detuning”’
of the resonant cir-
cuit which is so desir-
able. The use of the
10,000-ohm resistor
in place of the de-
tector plate choke, in
con_]unctlon with the
resistance - capacity-
coupled stage, tends
to eliminate “fringe
howl” and makes
positive the action

Y

CoIL
MOUNTING

GND.

N

VER:IIER S5A

REGEN.
CONTROL

The above specially drawn perspective
wiring diagram will be found very use-
ful and easy to follow.
ing is done with insulated wire and all
joints should be thoroughly soldered

CABLE PLUG
TERMINALS

SWITCH
{

All of the wir-

with a non-corrosive flux.

/

of the regeneration
control.

Two Audio Stages

The first stage of audio uses a ER236
type tube, the output of which is resis-
tance-capacitively coupled to the ER238
(or R.C.A., same numbers), output pen-
tode. (If the constructor cannot obtain
the pentode, the recommendation is to
use a general-purpose ER237 instead.)
It will be noted that the loud-speaker is
always placed in the plate cireuit; but
that the phones can be transferred from
the first to the second audio stage by
use of the single-pole, double-throw
switch. When the phones are connected
to the output of the screen-grid tube, the
total available energy fed to the speaker
is reduced; and thus, when listening with
the phones, the speaker output is dimin-
ished to such a point that it would not be

Front Panel Arrangement

Looking at the photograph showing the
front of the receiver it will be noted that
the master tunmg dial is in the center.
The regeneration control is located di-
rectly under the tuning dial. The control
on the left seen facing the panel is the
“band-spread” condenser, while the con-
trol on the right is the sensitivity con-
trol. This is the potentiometer connected
across the filament with the moving arm
connected to the cathode of the ER237
detector.

The switch on the lower left is the
filament on-off switch; while on the right
are the earphone jack and the high-low
power phone switch.

On the chassis we have the three soc-
kets, tuning condenser, bakelite coil sup-
port, antenna condcnser and the leads to

objectionable, even late at night. the control grids of the tubes. All wiring
r’ q:u’ll
b PENTODE
14 . \MBEDANCE
) 36 MATCHING TRANSF
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8325,

Schematic circuit of the Denton “Stand-By” 3-tube receiver, which operates a
“loud speaker”.
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is s0 done as to keep the top of the
chassis as free from any traces of wires
as possible,

It will be noted that the only induc-
tances used in the receiver are the grid
and regeneration coils used in the induc-
tance socket. The balance of the receiver
is made up of resistance and capacity
elements.

Construction
The complete mechanical details of the
aluminum case, front panel and chassis
will be found in the drawings which ac-
company this article. The completely
drilled and assembled case can be ob-
tained all made up if so desired.

Mount the filament switch, phone twin-
jack, phone power switch and the regen-
eration control on the chassis and front
panel. Be sure that the regeneration
control is insulated! This operation will
securely fasten the front panel to the
chassis. Mount the tuning condenser and
dial on the front panel. First fasten
the small retaining screw furnished with
the dial; since it is difficult to mount the
dial properly after the tuning condenser
is mounted. The “band-spread” con-
denser is mounted on the left hand side
of the front panel. The 200-ochm poten-
tiometer is mounted and insulated from
the front panel.

Mount the antenna, ground, and loud-
speaker connectors on the back of the
chassis. The special male-type wafer
socket is used so that the contacts on the
female member soldered to the battery
cable will not “short-circuit” the bat-
teries if the cable is dropped on a metal-
topped table or hench.

The three sockets and the antenna
coupling condenser ¢an be mounted as
shown in the photographs.
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Drilling and layout dimensions are fully given in the above drawings so that th
panel and shield compartment for the Denton “Stand-Bv” receiver.

Since less than 15 feet of wire is used
it can be seen that the time necessary
to make a neat job is at a minimum.
Sufficient to say, at this point, first run
and solder securely the wires which lie
closest to the chassis; such as filament,
plate and grid lines, leaving the “B”
supply lines one inch up from the chassis
to minimize any coupling which may
exist. With a careful examination of
the circuit and pictures, there should be
no difficulty in making a quick and neat
job.

This receiver has proven as useful as
its name implies—*“Standby”. Whenever
the author wanted an idea of the condi-
tions existing over the various S.W.
bands, the old “Standby” was switched
on; and, due to familiarity with the set
and local receiving conditions, a handy
check was soon to be obtained. This is
often very useful when testing other
S5.W. receivers which may be under de-
sign construction or in for repair.

Parts List
Set of Octo Coils (4).
XL Variodenser (3).
Eby '37 Type Wafer Socket (8).
Eby ’36 Type Wafer Socket (17).
Eby 38 Type Wafer Socket (21).
Eby Antenna, Ground B, Postrip (1,

B e e

2).
Eby Dial Phone Tip Connector (23).
Eby L.S. Tip Connector (22).
G.E. Power Toggle Switch (18).
S.P.P.T.—Toggle Switch (24).
Frost 50,000-ohm Potentiometer (1)
with insul. washers.
Carter 200-chm Potentiometer (9) with
insul. washers.

[ ad b ok ot bt

inch thick can be used.

Pilot Midget Condenser (HA) (J5).
Pilot ART Dial.
International Durham
meg. Resistors (18, 20).
International Durham !2-watt, 0.5-meg,
Resistors (15).

International! Durham '2-watt, 0.1-meg.
Resistor (13).

1-watt, 10,000-ohm Resistor (12).

1-watt, 500-chm Resistor (16).

Dubilier .01-mf. Mica Condensers (14,
19).

Eby 5-contact Wafer Male Connector
Unit (25) with female receptacle
and wire cable.

.001-mf. Mica Aerovox Condenser (10).

1 .000125-mf, Mica Illini Grid Condenser
(6).

1 5-meg. International
Leak (7).

1 National .0005-mf. Condenser cut down
to .00015-mf. (5).

1 “Blan” Aluminum Box and Chassis cut
and drilled to specifications, with
special coil cover “cap’” and bhakelite
coil mounting assembly.

12 Insulated Eyelets.

2 Grid Grip Screen-grid Clips.

15 feet Rubber-Covered {push-back)

Wire, Nuts, Bolts, Lockwashers, Sol-

dering Lugs, etc.

DY = =

la-watt, 0.25-

_

— B st et
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Durham Grid

The World Radio Time Indicator

The earth is divided into 24 time zones
of 15 degrees each, or approximately
1,000 miles in width at the equator.
Greenwich (London, Eng.) where time
commences is located in the center of the
first or zero zone and the time in all 12

www americanradiohistorv com

e S-W constructor can build his sub-
Aluminum, brass or zinc sheet stock about 1/16

zones lying eastward from Greenwich to
the International Date Line or the 180th
Meridian is always fast or ahead of
Greenwich time and all 12 zones lying
westward from Greenwich to the Interna-
tional Date Line are always slow or be-
hind Greenwich Time.

Reading the Indicator from left to
right from Suva at the International
Date Line up to midnight, the time is
“today” and continuing on left to right
from midnight down to Suva the time is
“tomorrow” or a day ahead of all points
or zones on the other side of the Interna-
tional date line and midnight.—Illustra-
tiom courtesy The Bagshaw Radio Instru-
ment Company.

New world radio time indicator.
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SOLVING

the PRESENT

BROADCAST
PROBLEM

By THOMAS A. MARSHALL

Eminent Short I§'ave Expert

SHORT WAVE CRAFT

In the course of which Mr. Marshall gives us

some very valuable information on short wave
converters suitable for waves as low as 5 meters.

THE AUTHOR

Mr. Thomas A. Marshall.
who wrote the accompany
ing article. is one of tlw
foremost short wave ex
perts in Anerica.  Many
of hix articles have ap
peared in the leadin
radio publicativns, es
peciaily those derling with
short waves. Afticles
from hiz pen have ai
peared before in SUORT
WAVE CRAFT. Un
doubtedly cur readers will
he glal to real Mr.
Marshall's latest article

HE arguments here presented are
the results of a first hand oppor-
tunity to conduct tests within the
ultra short wave bands. After you
have read this article you may be com-
pelled to revise the generally accepted
idea about utilization of the ultra short
waves, because the writer has devised a
new method for local broadeast as well
as television, using these frequencies.
After many years of development of
radio, broadcasting finally started when
the Westinghouse Company applied to
the Secretary of Commerce for a license
for station KDKA. In granting this
station a license, the Secretary of Com-
merce determined that a wave length of
360 meters would be a safe place for
broadcasting programs because it was
far enough away from frequencies as-
sipned to ships and shore stations.
Shortly after this time, other broadcast
stations were licensed to operate on this
wave length, while others were given 400
meters. The interference problem started,

10.0 &

BROADCAST
6.6 STATION

125 MILES

125 MILES

Fig. 2—Shows receiving limits of ultra
short wave lengths.

and has been a bone of contention ever
since. The existing law in 1927 expressly
provides that no one shall be granted a
license to operate a radio broadecast sta-
tion without first proving that his busi-
ness is in accord with the “public in-
terest, convenience, and necessity.” The
reason for these restrictions was due to
the fact that there is not room for all
the present 700 stations to operate within
the band from 550 to 1,500 kilocycles.
In fact, half this number of stations
would give better results. The Federal
Radio Commission realizes this very con-
dition, and is on the look out for vio-
lators of obscene language, libel, slander,
and of wave offenders. Recently, a sta-
tion was put off the air for being off
wave length, while another station was
refused renewal of license because of
obscene language. To the writer, it Is a
problem of elimination. However, the
cry is for more stations, bigger and
better stations. Yet the Federal Radio
Commission cannot satisfactorily iron out
all the difficulties confronting it at the
present time. Conditions have improved
In many ways but not to a perfect de-
gree. It is simply a problem belonging
to the impossible as long as there are so
many stations which have integral and
fractional relationship to one another.
As long as this condition exists, we will
continue to receive hum on certain sta-
tions, whistles on others, a roar on some
of the statiens on the lower side of the
band, while some of the stations on the
upper side will have fuzzy music.

Television—Its Frequency Demands

In our minds, redio broadcast is only
one element. There is television just
around the corner. To tell the truth, I
believe that television will be much bigger
than radio ever was. Naturally, every
one will want to have a television set.
The public will pay more than $50,000,-
000 during the first year for seats at the
big show, and will want the best set pro-
duced as well as the best entertainment.
Furthermore, what was an excellent set
two years back would be antiquated to-
day. Thus, we see that the radio appa-
ratus manufacturers will pay the whole
bill for the best of programs.

How are we to bring about this band?
The answer appears to be given by offer-
ing the wltra short wavelengths for this
work. The shortest assigned wavelength
assigned to a commercial concern is 14.15
meters. Below this wavelength there are
hundreds of channels which could bhe
utilized for broadcasting programs, tele-
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Fig. 1—Front view of the short wave receiver designed and
built by Mr. Marshall.

vision, aeroplane beacons, etc. In faect,
between 6.6 meters and 14.15 meters
(21,200 to 45,000 kes.) there are 2,380
channels, having a separation of 10 kilo-
cycles. These channels will be suitable
and adaptable for local broadcasting. In
fact, every large town can have more
broadcast stations than there are now in
the United States.

This is made possible due to the limited
range of each station operating on ex-
tremely short wavelengths. These sta-
tions would not interfere with one another
at great distance, due to the fact that
the sky-wave component does not return
to the earth. However, the ground wave
component clings to the earth and is
gradually absorbed as the distance is in-
creased. The distance for the ground
wave component decreases as the wave
length is decreased, Thus, 14.15 meters
has a limited range of approximately 160
miles. As shown in Fig. 2, 6.6 meters
would serve satisfactorily for short
limited range, while for greater ranges,
14 meters could be employed. Thus, for
New York, 11 to 14 meters would prob-
ably cover the whole city.

It is estimated that about 20% of the
broadcasting time is taken up with chain
programs which are of great interest.
This method could continue, as it is of
prime importance to all concerned, and
can reach the rural districts. There are
95 channels within the present broadcast
band. These channels can be employed
for chain hook-ups by having at least one
high power station in each state. Chain
broadcasting may also be sent over the
wltra short wave stations for cities and
certain districts which would insure re-

45000 35000 25000 1500  s00
KCS KC5 KCS, 2000 ®CS, KCS
KCS
40,000 30000 \ 1000 \
KCS KCS k\zﬁggq \occsl l

r
‘z \r\ \ \ 1

X Ny RR\T1;

_L—ZI.OOO T0 45,000 xCs —>|

14.15 TD 6.6 METERS

2380 CHANNELS zggq ;o oox.aoige.fg,
BROADCAST BAND
95 CHANNELS

ULTRA HIGH
FREQUENCY BAND

F16.3

Fig. 3—The frequency line up of the
present broadcast band and the recom-
mended channels. Note the small per-
centage of the frequency spectrum
utilized by the present broadcast sta-
tions, in comparison with the short
wave band as mentioned in this article.
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Fig. 5—Circuit dlaglam of shmt wave converter designed bv Mr. Marshall and which employs push-pull in the radio

frequency and detector stages.

ception everywhere. Local or “spot” ad- Inglewood, Lynwood, and through the
vertising will always be demanded as it outskirts of Los Angeles. The signals
is valuable and necessary for many com- from this transmitter were considered to
modities which present a purely local ad- be good, due to reception taking place at
vertising problem. Local events, elee- 10,000 to 50,000 microvolts per meter.
tions, church services, and news require
local broadcasting facilities. In these
local broadeasts, local people will be just

as much interested as they are at other METERS

times in reception of national and inter- ETERS

national topics. Thus for the demands

of local broadcasters, the ultre short .-METERS

wave field will serve to an advantage,

while for the ones who want to receive “E'E“

distant stations, the present band can be ETERS ',I \\I

utilized as it will be free from so much 50 ;5 2550
interference.

Results of Tests on 6 and 7 Meter
Signals

During the month of December, the
writer observed signals in the vicinity
of Los Angeles, Calif., from a 500 watt
transmitter located at San Pedro, Calif.,
and tuned to 7.5 meters. This transmit-
ter gave excellent results throughout the
streets of Long Beach, Calif., Torrence, Fig. 4—Another chart showing range
of ultra-short wave

lengths.

. A.F. 3TAGE : HMETERQDYHE CLRCWIT

ZuP AUDIO

Fig. 6—Top and bottom views of Mr. Marshall’s short

wave receiver, showing R.F., detector, audio stages and

heterodyne circuit. Set may he used as an autodyne or
neutrodyne receiver.

www americanradiohistorv com

During another test held at Santa Anna,
results on 6.6 meters ran from fair to
poor, depending on the location of the
antenna. Of course, with tlammlttus
placed at a high elevation, and receiving
antennas on top of homes, much better
results would be made possible. High-
powcered transmitters would also increase
the distance as well as the signal at a
given distance. The chart in Fig. 4
shows reception of various frequencices
at various distances from the transmitter
located at San Pedro, Calif. From the
results accomplished during these tests,
it is apparent that extremely short wave
lengths do not have undesirable ranges;
they guarantee good reception without
fading and weakness which are inherent
to the longer wave lengths. These ultra
short waves may readily be modulated
with a very wide width for television
transmission. Thus, solving the demand
for this new art.

The diagram in Fig. 5 represents a
short wave converter which is suitable
for reception of extremely short waves.
It is used in conjunctlon with a regular
broadcast receiver, and converts the ex-
tremely short waves to the present broad-

{Continued on page 424)
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-M 727-

By McMURDO SILVER*

Fig. 2—Top view of new 10 tube Silver-Marshall All-Wave “Super-het,” Model
S-M 727, with cover of *“coil shield compartment” removed.

N this article is deseribed a receiver

embodying what in certain respects

may be termed a basically new de-

velopment which it is sincerely be-
lieved will effectively revolutionize the
design of wide band receivers, such as
combination short and broadcast band
sets.

This new principle, the development of
McMurdo Silver and Kendall Clough,
is very interesting for it has the simplic-
ity of all really important basic develop-
ments, and while totally new, is ridicu-
lously simple and obvious, and is the sub-
ject of basic patent applications. At one
fell sweop it eliminates the major por-
tion of the band switching required in
multi-range sets, reduces costs very con-
siderably, and most important of all,
makes short wave tuning as easy an(l
snnple as broadcast band tuning is today,
since for the first time it permits abso-
lutely accurate logging of the short wave
tunmg‘ dial at the factory—something
that in the past has been possible only
at such excessive expense that it may
safely be said to have been impossible
commercially.

Upon the introduction of the eleven
tube short-wave and broadcast superhete-
rodyne known as the S-M 726SW last
June, it was felt that it was the last
word in short wave and broadcast re-
ceiver design. Its performance has more
than proved that this belief was correct
and today many thousands of these sets
in almost every country in the world are
giving satisfaction. While relatively
simple in relation to its performance, it
was not as simple as could be desired,
but no means was known which would
permit, for instance, of a simpler coil
selecting arrangement, or which would
eliminate certain unpleasant, but not
really detrimental sounds, of the nature
of “burps”—which occurred as the short

* Pres., Silver-Marshall, Inc.

Flg 1—All~wave “super het.” S1 is
first detector; S2—oscillator tube and
S3 the “harmonic generator” tube.

April, 1932

Introduces A New
“ALL-WAVE"” Principle

Simple, accurate tuning and “logging”
of short wave stations is at last made
possible by a new tuning method, which
invelves the use of an oscillator and a
“harmonic generator.,” Data on the coils
and condensers used to accomplish these
results are given. This receiver is u
powerful 10-iube “super-het” operating

on A4.C.

wave dial was tuned, because of unavoid-
able reactions between harmonics of the
broadcast and short wave oscillators.
Since no method was known for eliminat-
ing these two drawbacks, since they were
only slightly unpleasant rather than
really detrimental, and as the perform-
ance obtained from the set was so far
superior to that obtained from previous
short wave sets, it was believed that
nothing better could be hoped for.

Mr. Clough's Discovery

During the course of development work
in an attempt to devise a better, or at
least a simpler, system, some experiment-
ing was done with autodyne first detec-
tors, and while nothing satisfactory re-
sulted, an idea was found, by Kendall
Clough, Chief Engineer of S-M., which
now fully worked out, i{s probably one
of the greatest contributions to short
wave receiver design that has so far
been developed, It at once simplifies the
tuning of short wave superheterodynes,
eliminates most of the switching neces-
sary in sets not employing plug-in coils,
now practically obsolete anyway, and does
away with all “burping” on short waves
due to oscillator reactions. Six months
ago this method had not even been
dreamed of—today it is a practical, oper-

Fig. 3—How hottom of S-M 727 looks, with the cover removed. This is a super-
selective receiver that “packs a real wallop” on all wavelengths.
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Fig. 4—Wiring—diagram for—ne_w—A]]-wave Silver-Marshall Super-heterodyne designed for operation on 110 volt, 60 cycle
A.C, circuit.

ative reality in several thousands of sets
now in use.

While the autodyne detector system
appears attractive at first glance, it has
two drawbacks which render it worth-
less in a super. The first is its absolute
inability to discriminate against image
frequency interference, since every sig-
nal is impressed directly on the one tuned
circuit of the combined oscillator-detector
tube. The second drawback is that, since
this circuit must be tuned away from
the signal frequency by the intermediate
frequency to produce the necessary hete-
rodyning action, and as on short waves
this I.F. will be quite high, much loss of
signal voltage results, particularly on
the lower signal frequencies. The auto-
dyne system is quite simple, but the new
Clough system is equally simple, has none
of the autodyne’s drawbacks. and is in
no sense related to the autodyne system,
since it employs a separate and distinet
detector and oscillator with their sepa-
rate tuned circuits.

How Oscillator and Harmonic Generator
Are Used

The Clough scheme is to use only one
oscillator in the set, which must tune
from 16.5 to 550 meters, or 18,000 to
550 ke. This is impossible, for even the
harmonies of the oscillator are too weak
to be of direct use. The crux of the
idea lies ir. the use of a tube directly
coupled to- the oscillator, which is so set
as to tune over the broadcast band of
550 to 1,500 ke., this tube acting as a
harmonic generator and providing the
necessary local frequencies to heterodyne
signals in the 16 to 35, 35 to 65, 65 to 100
and 100 to 200 meter short wave bands.
This system results in only one perma-
nently connected and aligned oscillator
circuit, the harmonic generator tube pro-
viding the required heterodyne voltages

for the short wave bands. A single se-
lector switch knob gives a choice of five
separate coils to enable the first detector
to cover the four short wave and broad-
cast bands. In the final embodiment, one
dial tunes the broadecast band; this same
dial, plus an auxiliary trimmer, tunes the
short wave bands, and one five-position
switch selects the five bands at will!

Sensitivity of Receiver

Before describing the features of the
system it may be well to allay skepticism
by stating that the receiver illustrated
and described herewith embodying this
new system shows a broadcast sensitivity
on the order of better than two to three
microvolts absolute input for standard
output, absolute 10 ke. selectivity with no
image frequency or cross-talk interfer-
ence, a fidelity curve from antenna to ear
flat to a few decibels from 40 to 4000
cycles, and five to six watts of undistort-
ad power ocutput—so there must be merit
to the Clough system, even if it is brand
new.

The salient points being many and

6 T T LS
SENSITIVITY
| | MODELT27SW | 1
4
v
ud I ——
g T /'
€2 4 AVERAGE -~ —
'i' A‘> PRODUCTIDN
0
600 800 1000 1200 1400
FREQUENCY

Fig. 5—Curve showing sensitivity of
new receiver.
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closely interrelated, it is a little difficult
to present them simply and concisely.
One of the first points, for example, ap-
parently having little bearing on the
oscillator harmonic generation idea—is
the choice of intermediate amplification
frequency. Since only one is used, as
against two in practically all other short
and broadcast band sets, for instance, it
must be selected carefully with respect
to both broadcast band and short wave
operation. The supposedly ideal broad-
cast band intermediate frequency of 175
ke. is almost worthless below 200 meters,
and the next logical stev is to 465 ke.,
which gives the advantage of “one spot”
operation over all but 2% of the broad-
cast band, (1480 to 1500 ke.), as well as
being very satisfactory for short wave
reception.” 465 kc. for the i.f. simplifies
image frequency, or repeat spots, inter-
ference in the broadcast band to a point
where it can be handled nicely by one
high-Q tuned circuit ahead of the first
detector, as compared to the two tuned
circuits invariably needed with a 175 ke.
i.f. amplifier. This is a considerable gain
in simplicity, but brings in another prob-
lem, that of i.f. harmonic feedback from
the second or audio detector, which will
appear at multiples of the intermediate
frequency, or 930 and 1395 ke. in the
broadeast band. By careful arrangement
of parts and filtration, this can be elim-
inated, and no “tweets” will be apparent
on the broadeast dial at these frequen-
cles.

Throughout the 550 to 1500 ke. broad-
cast band the arithmetic selectivity is not
as high as might be desired, but it is
adequate with today’s improved engineer-
ing technique of i.f. amplification, and it
is very good on the short waves. A 465
ke. i.f. permits also of entirely adequate
image frequency selectivity on short
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Fig. 6—Curve showing excellent selec-
tivity of new S-M “All-Wave” Super-
Het.

waves, the frequency separation at 20
meters, for instance of the two oscillator
settings serving to heterodyne a given
signal being 6%, which may be satisfac-
torily discriminated between by one high-

SHORT WAVE CRAFT

Q tuned circuit ahead of the first detec-
tor as has been proven in practice.

Explanation of Harmonic Generator

Fig. 1 shows in diagrammatic form a
simplified example of the harmonic gen-
erator arrangement used to produce the
short wave heterodyne frequencies. SI1
is the '24 screen grid first detector tube,
with its tuned input circuit represented
by five coils, all designated L1, selected
by the five point switch to cover the five
different bands, and tuned by the con-
denser Cl. S2 is the oscillator tube, L3
representing its plate, tank tuning, and
grid coils. S3 is the harmonic generator
tube, across the plate coils of which, L2,
is developed the required short wave
heterodyne voltages, the coils L2 each
being properly coupled to the short wave
coils L1.

For broadcast operation, one set of Ll
coils covers the band of 550 to 1500 ke.,
and the fundamental oscillator range is
therefore the sum of these limit frequen-
cies plus the if. of 465 kc., or 1015 to
1065 kc. The oscillator is coupled to the
first detector by a coupling coil not shown
in the diagram of Fig. 1 for simplicity,
and serves to heterodyne all broadcast
signals to 465 ke. for the i.f. amplifier.
When so used the harmonic generator
tubes S3 is not utilized, but is not cut
out of operation, this being unneces-
sary. If the band selector switch is now
turned to the second L1 coil, the useful
tuning range of the first detector will be
about 90 to 200 meters, and the oscillator
is obviously useless to heterodyne signals
in this range to 465 ke. But now the
harmonic generator tube 83 is utilized,
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Fig. T—Power output in watts plotted

against microvolts input—showing fine
work of “automatic volume control.”

and its grid circuit, directly coupled to
the oscillator plate circuit, is fed frequen-
cies in the range of 1015 to 1965 kc. by
the oscillator. 83 is biased well below
its cutoff point so that it draws no plate
current when not fed by the oscillator,
and acts as a rectifier, or more properly,
as a frequency multiplier. In its plate
circuit, therefore, will appear a multi-
tude of multiples of the oscillator fre-

(Continued on page 419)

The Luxtron Selenium Cell and Relay

Complete light-sensitive cell and relay.

Y YVERY experimenter, at one time or
1 another, has had a hankering to put

a light-sensitive relay to work.
Heretofore, these light-sensitive devices
have cost a considerable amount of
money, but the new light-sensitive cell
and relay shown in the accompanying
photographs and made by the Luxtron
Device Co., is very nominal in cost. The
selenium cell illustrated is known as the
“S.T.” type and it is made by an im-
proved technique so as to operate in a
very rapid manner, It is not intended
for operation in television circuits but
it has a thousand and one applications
in the field of electro-mechanical control.
Whenever a light is flashed on the selen-

| —

ium cell, the relay instantly closes, so
that a 110 volt or other lamp circuit can
be opened or closed. The “S.T.” selenium
cell is designed and buijlt to change its
electrical resistance sufficiently to oper-
ate a relay, when under the influence of
a sérong light, on voltages between 3 and

The voltage required in series with the
cell and relay depends, of course, upon
the strength of the light flashed upon the
selenium cell. This cell is guaranteed by
the manufacturers to give a minimum of
2 milliamperes when a 40 watt frosted

‘ In Our Next Issue!

, HOW TO BUILD

A
o Police Call”
Thriller |

That
Provides the Greatest
EVENING’S |
ENTERTAINMENT
You Fver Heard!

Attaches to your Regular Broad-
cast Receiver and converts it to
receive the “Police” Short Waves.

www americanradiohistorv com

The new selenium cell.

lamp is held in front of the cell at a dis-
tance of 12 inches. When indirect sun-
light is applied to the cell, a current as
great as 25 milliamperes and more is
obtained.

This selenium cell will operate any re-
lay having a resistance of 1,000 ohms or
more, the manufacturers state. The se-
lenium cell and relay are mounted in a
handsome wood cabinet, with an adjust-
ment for the relay projecting from the
side of the box.
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Short. Waves for the Broadcast Listener

A SHORT WAVE ADAPTER

cording to the Leithduser hook-up.
It can be operated with any radio
receiver (long wave type), if the detector
tube of the radio set is removed and the
plug of the adapter is inserted in its
place; the heater and plate potential are
therefore furnished by the radio set. It
ig directly adaptable to use with battery
sets; with all-electric sets, on the other
hand, it can only be used if well-filtered
plate potential is available. A similar set
was operated successfully about a year
and a half; the rectification potential
amounted to 390 volts, while the detector
plate potential was reduced by resist-
ances to about 20 volts. Raising the po-
tential at once brought a light hum,
which could not be removed even by
chokes.
The wave-band change switch has three
switching positions:

THE supplementary set is built ac-

e 1
'1,'“4
b
» o

Circuit diagram of the short wave

“adapter”, which can be plugged into

the detector socket of the average
broadcast receiver.

1. Series condenser V (35 mmf., short-
circuited bv », parallel block condenser P,
switched off by a, (with 4 coils: 19 to 80
meters, see table).

2. V switched in by r, P switched off
with 20 meter coil: 20 meter band.

3. V shirt-circuited by »r, P switched
on, 40 and 80 meter coils: 40 and 80
meter bands.

The switch springs are relay springs
with silver contacts. The switching is
done by a switch roller, which has on its
circumference twe screws set at 120 de-
grees apart; the stopping is done by a
triangular piece of brass with a spring
pressing on it. (Switching from one band
to another requires about 5 to 7 seconds.)

The 80 meter band is drawn out suffi-
ciently far, even without the parallel
block condenser (40 degrees on the 100
degree scale, equal 75 to 85 meters).
Attention should here be called to the
fact that in some countries work is done
even below 80 meters, 4. e., in the United
States. In the case of the 40 and 80
meters the regeneration is regulated by
the 100 mmf. condenser “R”; in the case
of the 20 meters on the other hand by a
50,000 ohm potentiometer. The potentio-
meter was put in the negative wire, to

By W. BURMEISTER

Short wave converters are generally
employed today for the reception of
short waves on a broadcast receiver, but
this “adapter” is simple and easy to use.

save insulating the shaft. With predom-
inant battery control it must be put in
the plate wire, however, since otherwise
it is switched out.

FIG.2

This drawing shows how the “plug-in

coils” may be wound on tube bases or

bases on which bakelite or other tubes
have been snugly fitted.

connection. The negative connection to
the long wave set is made by sticking
a piece of sheet metal into the shielding.
When using the socket of an old indi-
rectly heated tube the middle prong can
be used for this. In the case of battery
tubes this connection must be made to a
heater battery pole,

By regulating the plate potential the
tuning change on 20 meters becomes so
slight that the station adjusted for re-
mains in the range of hearing. Parts
used:

Tuning condenser A (50 mmf.)

Regeneration condenser R (100 mmf{,)

Series condenser V (35 mmf. Neutro-
condenser or X-I. screw-adjusted con-
denser)

Potentiometer HP (50,000 ohms)

Antenna coupling condenser AK
mmf. Neutro-condenser)

Grid (air) blocking condenser 250 mmf.;
grid resistance 2 to 3 megohms

Parallel air block condenser P 100 mmf.

1 microfarad block condenser, test po-

tential 500 volts .

Tube and coil holders (home-made}
Wave switch (home-made)

(35

Coil Tabhle
Wave Distance |
Length No. of Wire Between Coil
Coil Approx. Turns. B. & S. Gauge. G. & R. Cofla. | Length.
1 19-30 m. G=1756 22 D.C.C. .06 inch 3 inch
R=11.6 28 D.C.C. ‘ ....... ' .2 inch
2 29-43 m. G=125 22 D.C.C. .02 inch .48 inch
R=115 28 D.C.C. ] ....... .2 inch
3 l 40-60 m. G—18.5 22 D.C.C. | ieeens .68 inch
| R=14.6 28 D.C.C. | eeenns . .24 inch
4 60-90 m. G=25.5 28 DC.C. | eeeaenn .44 inch
| R=185 [ 28DCC | aeenens | 32 inch
[ 40 m. band. G=95 22 D.S.C. .12 inch 1 .34 inch
| | R=10.5 [ 28DCC | ...l .22 inch
6 80 m. band. G=17.5 26 D.S.C. .06 inch 38 inch
R=—18.5 28 D.CC. |  .ee.... | .34 inch
“ Grid eoil; B = tickler or plate coil.

Attention must be called to the fact
that in every case an exact balancing
must be carried out again. The table is
just to give points of departure. The
antenna used was a 40 meter “L”-an-
tenna.

Building the Set

A sub-base and front plate .08-inch
aluminum was chosen, to remove hand
capacity completely. Below the sub-base
are put the 1 microfarad block condenser
and the terminals for the plate potential
and negative connection. This is like-
wise insulated from the sub-base. The
set has these dimensions: front plate, 5x7
inches; sub-base, 7x7% inches. The tube
and coil holders are home-made and in-
stalled on a plate 1%x4 inches. The
sockets are replaced by strips of brass
.08x.24 inch; (small socket capacity!)
By cut-outs solid construction is avoided.
The cathode connection of the tube runs
over a brass socket to the base plate and
over the potentiometer to the negative

WwWWwWWwW.americanradiohistorv.com

High frequency choke (.92-inch diam.,
No. 32 B. & S. gauge double silk wound
wire, winding length about 2 in.)
For 20 meters it is better to use a
smaller choke, to obtain higher high
frequency resistance,

The sound intensity furnished is good.

—Funk Bastler.

I ]

TR
n e %1

Front panel view of short wave
“adapter” here described.
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A Short Wave

SUPER - HET

| | By A. POLTHEIM

———

e,
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Front view of S-W super-het.

HE short waves offer the possi-

bility of receiving the most dis-

tant stations perfectly. Right in

the summer, when the reception
ronditions in the broadcast radio field
ire very bad, in the short-wave field a
great number of stations can be received
with excellent volume. There is the add-
ed fact that, lately, the number of S.W.
stations to be heard has increased great-
ly; so that the practised fan has at his
disposal a fairly rich selection. Tt is
therefore comprehensible why the inter-
est in short-wave reception has greatly
increased.

Super-het the Ideal Receiver

Although astounding results can be
attained with the simnplest means, for
dependable reception, satisfying the
highest demands, a highly-efficient re-
ceiver is necessary. Just as in other
wave ranges, the superheterodyne may
Je regarded as the ideal type of re-
ceiver for short waves also. In the
first place, it has a reserve of amplifica-
tion, which cannot be used at all for
many stations but is extraordinarily use-
ful as a reserve for poor receiving days
or for very weak stations. No less im-
portant is its easy and simple operation,
even on the shortest waves, as well as
high selectivity. This last is necessary,
in order to be able to tune out the num-
erous telegraphic stations, which often
have almost the same wavelength as
radio-telephone stations.

Autodyne First Detector

The short-wave super can be simpli-
fied, for receiving waves up to 100 me-
ters at most, in both construction and
operation, as compared with the super
for ordinary long waves.

A special oscillator, and the oscillator
control, can be directly done away with.
The modulation necessary for producing
the intermediate frequency can be at-
tained in a most simple way, with a per-
manently-oscillating input tube (auto-
dyvne first detector) by detuning the tun-
ing circuit. As proved by measure-
ments, detuning the receiver circuit 2
per cent at most, with regard to the
transmitter frequency, is admissible
without essential loss of energy. With
an intermediate-frequency wave of about
5,000 meters, a frequency difference be-
tween the sender and the oscillator of
60 kilocycles is necessary. If this is not
to exceed 2 per cent of the carrier fre-

quency, the lowest admissible receiver

frequency is X 60 =3,000 kilo-

0.02
cycles. Therefore, the highest receivable
wave must not exceed 100 meters. Most
short-wave broadcast stations, however,
lie considerably lower, between 15 and
50 meters; so that for them still more
favorable conditions result.

Stations Received Without Whistle

Adjusting the receiver is limited to
manipulating the tuning condenser, and
setting the regeneration and volume con-
trols. As with every super, here too
the stations come in without a hetero-
dyne whistle. To get heterodyne recep-
tion, a second regenerative coupling
must be provided. This is indeed neces-
sary only for telegraphic (code) sta-
tions; but the “undamping” caused by
the regeneration considerably increases
the volume of sound. The input is
through the intermediate-frequency tube.

In Fig. 1 the complete hook-up of the
receiver is shown. There are four tubes;
two being screen-grid tubes, and one gz
three-grid (pentode) tube. The input
stage is connected like a normal detector,
and has a screen-grid tube. Its func-

One of the latest European ideas in short

wave superheterodyne receivers is here

described by the author. It uses a mini-

mum number of tubes with a “pentode”

output tube. In fact this “super” seems to
be a long jump ahead of all others.

tion is double; it works simultaneously
as oscillator and modulater (autodyne),
and produces the intermediate-frequency
wave. The feed-back or regeneration is
according to the Weagand cireuit in
which the tickler coil is between R.F.
plate choke and the filament or cathode.
Therefore, the two rotary condensers,
Cl and C2, have a common connection
at the cathode, so that “hand capacity”
completely disappears with a thorough
grounding. As a precaution, they are
mounted at a distance from the front
panel. The tuning condenser Cl is a
good, stout short-wave type of from 100
to 200 mmf, capacity. To be sure,
higher values give a greater wave range,
but they render the tuning more difficult
and are therefore not to be recommended.
The regeneration condenser C2 is 200-
300 mmf. Here one can use a good
midget condenser with mica or other di-
electric. The antenna has aperiodic or
untuned coupling; to be able to change
the degree of coupling also, by changing
the antenna coil L3, the latter is so ar-
ranged that it can be turned about.

In the plate circuit lies the radio-
frequency choke RFC; it is not very
critical and, if well made, does not re-
quire interchanging. The screen grid
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Various details and dimensions of coil and condenser parts used in constructing
the S-W super-het.
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gets about haif the plate potential and
is by-passed to cathode by a condenser
of 0.1- to 0.5-mf.

Intermediate Frequency Filter

After the radio-frequency choke we
find in the plate circuit of the input tube,
the intermediate-frequency filter F. Its
primary and secondary are tuned by
small variable condensers to the inter-
mediate-frequency wave (about 5000 me-
ters) and are loosely coupled. The sec-
ondary is across the grid of the inter-
mediate-frequency tube and the slider or
arm of a potentiometer, by varying
which the grid voltage of the screen-
grid tube is altered; and thereby, also,
the amplification can be regulated within
wide limits. To avoid self-excitation of
the tube, the slider must be bypassed to
one side of the filament by a 0.5- to 1-
mf. condenser. The potentiometer has a
resistance of 400-1000 ohms. The screen
grid gets its potential in common with
the first tube.

The second intermediate - frequency
transformer differs from the filter, in the
closer coupling of the two coils; and it
also has an untuned primary. Like-
wise, this tube is connected according to
Weagand’s method.

The audio-frequency stage is coupled
via a transformer, having a ratio of
from 1:4 to 1:5. The primary is
shunted by a .001-mf. condenser. It is
practical to use a three-grid (pentode)
tube, which gives high amplification.
Then the loud speaker must be shunted
by a fixed condenser of .005- to .01-mf.
capacity. One can also use an ordi-
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nary output tube, when the condenser
need be only .001- to .002-mf.

Parts Can Be Home-Made

Almost all necessary parts can be
home-made. The most difficult work, re-
quiring great care, is making the inter-
mediate frequency transformer and the
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ondary windings fit in the two grooves.
The number of turns is 2,000 each, of
No. 34 silk-enameled wire. To avoid
wire breaks, the ends are strengthened
by thicker wire and run out through
small drill-holes.

The trimmer condenser is made in the
following way (Fig. 4) : on the coil body

5,000 MMF
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Diagram of Mr. Poltheim’s short wave superheterodyne.

filter. The filter construction is shown
in Fig. 2. On a base board of wood 2.8
x 3.2 inches, and % to fs¢ inch thick,
there is a midget condenser of 300 mmf.,
mounted by means of an angle iron so
that its shaft projects out ahove it. Be-
side this is fastened the coil body, which
bears at the top the midget (trimmer)
condenser necessary for finer tuning.
The body is made of wood, hard rubber,
or fiber, exactly according to the dimen-
sions of Fig. 3. The primary and sec-
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Physical wiring diagram of the Poltheim S-W super-het.
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a square insulating plate, 2 inches on a
side, is fastened by means of a screw S
which runs through the coil core. Th~
nut must be so sunk that it does not
come in contact with the brass plate laid
over it. To fasten the latter, small pins
are inserted in two corners, which at
the same time form one connection ol
the condenser. They are put in suitable
holes in the insulating plate. On the
brass plate is laid a mica plate .008- to
.012-inch thick. As the second condense:
plate, there is then mounted a slightly
arched sheet of brass .008-inch thick,
which is pressed down by the upper nut
and the extra disc {or washer). The
capacity is altered by varying the pres-
sure. After assembling the filter, the
coil ends are run to the condenser con-
nections and, at the same time, there
are soldered on 8-inch wires, covered
with spaghetti.

Transformer Details

The transformer is built similarly.
The core has the dimensions given in
Fig. 5. Primary and secondary are sep-
arated only by a wall 0.12-inch thick.
There is likewise provided a third groove,
0.16-inch wide, for the regenerative
winding. The number of turns of the
primary and secondary are likewise 2,000
each, of the wire named above. (Same as
for the filter.) The tickler L2 has 700
turns. In connecting the ends, pay at-
tention to the correct polarization of the
windings. With the coils wound in the
same direction, the outer end of the sec-
ondary is connected with the grid, the
inner with the plate of the intermediate-
frequency tube. Like the filter, the
transformer also has a leaf (midget)
condenser tuning the secondary, and a
midget condenser, which however is
.0005-mf. Matching the transformers
requires some calibration, usually not at
the disposal of the amateur; therefore,
give this work over to a laboratory.

Filter and transformer must be com-
pletely shielded. For this use sheet
brass, aluminum, or zinc shields 2.8x3.2<
2.4 inches. From the sheet metal two
pieces are cut out as in Fig. 6, and are
bent at right angles on the dotted lines.
Then the joined edges are soldered in-
side, with plenty of tin, and rounded on
the outside with file and emery paper.
Then the shields are lacquered. Do not

(Continued on page 426)


www.americanradiohistory.com

406

Above at left—The Midwest §-W

Comverter wmt,  Changing the
inductance  to cover  different
wave hands is gecemplished by
a switeh,  Midwest “broadeast’
receiver used with the converter
at right
HE short wave converter has

arrived. The demand has been

produced by a great amount of

publicity, more or less based upon
facts but mainly based upon the consum-
er’s imagination. The idea of tuning in
European stations has caught the fancy
of the Broadcast Listener. This demand
must be supplied.

New groups of engineers are attacking
the problem daily. New ideas are being
tried, new circuits evolved, new names
coined. The result is a state of chaos
in the mind of the consumer and an abso-
lute lack of uniformity in the product.

Similar conditions existed in the early
days of the automobile. Various types of
machines, more or less patterned after
the buggy, phaetons, ete., were evolved.
Most of them ran for shert distances
over the poor roads existing at that time,
but a good time was had by all present.
Some day we will tune in any city easily
and at will. At present, the roads are
rarely open and one has to know many
details that properly belong only in the
lahoratory.

The idea of the converter is the same
as if a pasoline engine were attached to
a buggy and geared to the wheels, such
as the earlier autos. However, the broad-
cast listener demands this engine and we
“kotow” to him. The following means of
designing and testing of short wave con-
verters has recently been evolved.

Self-Contained “B” Supply Desirable

It is assumed that the converter should
be of the self-sustained type and that it
should contain all of the materials and of
such quality as is necessary to produce
the results expected under favorable con-
ditions of course. It is therefore neces-
sary that this converter should contain
its own poewer-pack and should feed en-
ergy to the radio set and subtraet noth-
ing from it. For this reason both A and
B supply units are included in the design.

Tt is further assumed that the con-
verter should be of the Super-Heterodyne
type which reduces the high frequency
signals to a uniform frequency, which
may be efficiently handled by the radio
receiver. There remains then the follow-
ing question: What frequenev should be
chosen for amplification by the broadcast
set?

* Chiefl Englocer, Midwest Radio Corp.
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The MIDWEST S-W

CONVERTER
By W. A. SMITH*

April, 1932

These adjustments are broad enough so
that he can select frequencies up to 540,
which is just outside of the broadcast
band and might be an ideal point for him
to operate provided he can meet it on his
radio set.

This changing of the selected i.f. fre-
quency requires a corresponding change
in the relation between the oscillator ¢ir-
cuit and the r.f. tuning, and the “trim-
mer” condenser must be large enough to
compensate for this change.

Coil Requirements
We now have our coil requirements
pretty well in mind. The r.f. coil should
be tuned by the variable condenser for

SWITCH PUTS ANT. ON'CONVERTER“ COIL. WOUND ON Y2"DIA. TUBE, COILS OUTPUT
OR BROADCAST SET. ‘j
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The Midwest S-W converter eirenit js shown ithove ; the
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“outpnt™ pest conneets to “‘acrial’

pust on broadeast set ; chassis is grounded to "G post on R, set,

Intermediate Frequency

Assuming that a modern broadcast set
of the highest quality is to be used, the
choice does not rest with the matter of
selectivity, because these sets are rarely
sensitive all over the band; the only
other choice is one of selectivity. It is
well known that sets are more selective
at the low frequencies and that the mod-
ern broadeast set is better able to find a
clear spot between stations at about 90
than at any other point on the dial. It
is for this reason that the intermediate
frequency was chosen at about 575 kilo-
cycles.,

In the event that the customer cannot
find a clear spot at this point on account
of local stations, he should be able to
efficiently operate at some other fre-
quency and provisions are made for this
by having the “i.f.” transformer on the
converter of the top adjustable type,
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200 meters to as low a point as is pos-
sible and desirable. Experience shows
that the 80 meter “ham” band can easily
be included in this first point on the
switch. Correspondingly, the oscillator
coil must cover this same band, plus 575
kilocycles, the intermediate frequency.

The second point on the switch should
begin at this 80 meter point with a slight
lap and again carried down as far as
possible, and this is known to be about
35 meters, Correspondingly the third
point should begin with a slight lap and
go down to at least 15 meters, and this
is possible; the only question remaining
is how to be sure that we are actually
accomplishing this.

After many experiments with wave
meters and signal generators available,
the following procedure was established.
A tuned radio frequency set was estab-
lished at its lowest frequency by tuning
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in the 1500 kilocycle graveyard. The
“lc.” ratio of this set was the extreme
possible laboratory limit and was known
from simple harmonic tests to be four to
one, or to go down to 50 meters. This
t.r.f. set was calibrated by harmonics and
was used as a standard as follows:

“Padder” System Used

The oscillator of the proposed set was
modulated by any one of several methods
and was picked up on this standard t.r.f.
set and for the calibration curve its
range was determined. The number of
turns on its coils, and the capacity of the
condenser and the fixed minimum capaci-
ties were adjusted until the desired band
was covered. It was found that this
could easily be done by the “padder”
system, using an adjustable padder in
series with the variable condenser be-
tween the ground end of the coil and
ground of the chassis. The “padder”
method was chosen because it enabled the
required minimum capacity to be built
into the coil as distributed capacity, thus
giving a larger l.c. ratio at all frequen-
cies and causing a much more uniform
oscillation.

Self-Modulation

It was interesting to note during this
test that at several points self-modula-
tion occurred due to absorption of adja-
cent periedic circuits. These were either
eliminated or tuned out of the band. This
self-modulation was found to be a fault
of every short wave converter available
for test. It occurred as a hissing noise
which might easily be attributed to static
or other similar noises. The finished
product proved to be exceedingly quiet
having a very favorable signal-noise
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Data for the oscillator and antenna coils used in the Midwest S-W converter are glven

nhove; all colls wound with No.

ratio. This method of testing the oscil-
lator is recommended to most converter
manufacturers.

Having determined the total number of
turns on the oscillator coil it was then
necessary to match this with a coil and
condenser in such a way that resonance
was produced throughout the whole dial
movement, and this was eventually pro-
duced after considerable juggling of
turns and capacities, and after the lowest
minimum (commercially practicable) ca-
pacities were obtained.

Now the fun begins. These coils must
be tapped at peints that will carry the

31 Dh8.C.

(double silk covered cotton.)

tuning on for 80 meters. By calculation
the taps had previously been provided
and separations made between the por-
tions of the winding, so that when one
portion was short-circuited it would net
absorb energy from the useful portion
and these were now tested to see if the
desired results were obtained.

Due to the very human habit of over-
controlling or allowing too much, there
was too many turns on every tap and in
removing these, of course, the total num-
ber of turns was distributed and compen-
sation had to be made by adding turns to
the portions that were “shorted” out.

What Time and Season to Listen For Certain Waves

COMMON complaint voiced by
A people who have purchased short-

wave receivers or converters is that
they do not hear “foreign” stations, or
if they do reception is so poor that the
listener becomes disgusted, especially
after reading the testimonial “ads” used
by some manufacturers of S-W receivers.
One hears from many sources that S-W
listeners who claim to hear “distant sta-
tions” must be first-rate story tellers. In
order to do justice to the fortunate listen-
ers who have had success with S-W re-
ceivers and to aid those who have had
disappointments in “D-X" reception the
author will attempt to clarify some of the
vagaries of short wave reception.

Many articles have appeared in past
issues of this magazine discussing the
“Heaviside layer,” its shifting pesitions
and the effect of this on 8-W reception.
In the present article there will be no
discussion of theoretical considerations.
We may leave that to others. Our con-
cern is practical information on when to
listen for S-W stations.

In this discussion only frequencies be-
tween 6,000 K.C. and 20,000 K.C. or,
roughly speaking, from 50 to 15 meters
will be considered, because at the present
they are most used by the S-W listener.

Many S-W listeners realize that cer-
tain wavelengths give good reception only
at certain times of the day and year.
But they do not know just which wave-
lengths to tune for at different times.

By M. H. GERNSBACK

15 to 23 Meter Reception

Let us first consider the band between
20,000 and 13,000 K.C. (15-23 meters).
These wavelengths give good results over
distances of 2,500 miles only during day-
light hours, with reservations as follows:
From 15 to 17 meters in summertime
reception is normally good, with daylight
at both transmitter and receiver and
frequently with darkness at transmitter
and daylight at receiver or vice versa.
By darkness in this case is meant not
more than 1% hours after sunset. Dur-
ing the winter months, reception on these
wavelengths is good only with broad day-
light at both ends of the system. Hence,
for long distance work, as from Europe
to the United States these wavelengths
are useful for, only three hours or so a
day in winter.

Between 18 and 23 meters reception is
good during daylight hours at both ends
of the circuit in summer, and may con-
tinue good even if one end is completely
dark, as would be the case at about 11
P. M. of a summer night. One end of the
circuit should be in daylight however, for
reliable reception. In winter months
these waves are similar to those 15-17
meters in length, as it is generally neces-
sary to have broad daylight at both ends
of the circuit. It will be found that as
one goes up from 18 to 23 meters, there
will be a marked improvement in signals,
where darkness exists at one end and a
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corresponding lowering in the intensity
of signals, where daylight exists at both
ends of the circuit.

For example, there are a number of
European stations opverating in the vicin-
ity of 19 meters: FYA, Pontoise, France;
HVJ, Vatican City and DJB Konigswus-
terhausen, Germany. During the summer,
Pontoise may be heard clearly between 9
A. M. and noon (E. S. T.) but during
winter months it is heard poorly and
sometimes not at all on this wave,
Konigswusterhausen occasionally experi-
ments between about 2 and 6 P. M. (E.
S. T.). In summertime this station can
be heard clearly between 2 and 5 P. M.
when on the air. In the winter-time it
cannot be heard at all at these hours.

23.5 to 28 Meter Band

The next band is that between 23.5 and
28 meters. This band varies greatly
from summer to winter. During May,
June, July and August reception from
Eurcpe on 25 meters is best between 4:30
and 9 P. M. (E. 8. T.) or when darkness
prevails over most of the “circuit.” Day-
light at both ends generally results in “no
signals at all.” In the months of Nov.,
Dec. and Jan. reception from Europe on
25 meters is generally good only from
7 A. M. till around 1 P. M. E. S. T. or
when daylight prevails over most of the
“circuit.” When darkness is found at
one end during these months, it is almost
certain reception will be poor or impos-
sible. In the intermediate months of

(Continited on page 423)
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Letters From S-W Fans

SHORT WAVE CRAFT

April, 1932
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HE CAN'T BELIEVE HE HEARD
YRK2ME
Editor, SIORT WavE (-avrT:

“Here for New England” T honestly think
Suorr Wave Crarr is the bext magazine ever
put out for the “short wave” fan, 1 have every
copy and refer to them often,

Mine is a battery madel Super-Wasp and here
are some of my veritled stations: PCJ, I’CK,
PCV, GISW, GRU, GBS, GBC, 3RD), Zeesen, KW,
HS2ZPJ, HREB, [HKC, VRY, VEUGW, VICL,
VK2ME, ete,

[Tere is a funny one: Last Saturday morn-
ing, March 28 at about 6:20 A, M., I was
strolling on the dials at abont 30 meters,
As I appreached 31 meters T heard a signal,
I tuned it in and said to myself, “‘here’s
WINAF testing.”  Organ music was comiog in
fair: then, to my surprise, the aunounecer siid
in Enghlish, “we now sign off at 9:23 I, M,
Victorian time.  Thix Is VK2ME at Sydney,
Australia,”  That's too goml to happen every
day. If it was the first of April [ wouldn't
believe It,

Sincerely yours,
LEON F. LAVOIE,
77 Rollstone St.,
Fitehburg, Mass.

(We like your modcety, Leen, hot twe really
belicre you heard VRK2ME, aithongh there i a
chance that ft was a rehrondeast but you can
casiiy find that out by iwriting to the General
Electric Co,, of Nchepeetady, N. Y., and sk
them  for verification,  If wou gire them the
eract time and data, they should be in a posi-
tion to check you up.—Editor.)

A FINE SUGGESTION
Editor, SHORT WavE CuaFT:

I am a charter subseriber to SIIORT WAvE
Crarr and [ think that each issue Is bigger
itnd better than the one hefore.

I have seen diagrams of two-tube regenera-
tive and four-tube regenerative sets whose parts
came from the “jrak bor” but as yet | hare
aCen no superhets whose parts come from here,

I would like to use the new two-volt tiubes
as the nearest power line is a wile away. T
think there are still a large number of felnws
who den't huve A.C. as vet and wonld be in-
terested in thlx kind of a superhet.

1 am glad you reduced the price of Siuorr
Wave Crarr but T wish it eame every month,
instead of every other month,

Sincerely younrs,
RALPHD MILLER,
Welllngton, Ohio.
. F. I} Ne, 4.

(Theat's wchat aw0e call an rrecliont suggestion.
Nometimes the editors have their noses so elose
to the machine that they overlook the hext
ideax, and that ia where yon readers come in.

The ghort wave auperheterodyne junk hor is
already “in work”, It will appear goon, XNuvw
ot readera put wour hends  toycther and
“holler™ for mare.—Editar.)

FROM LATVIA
‘Fditor, SIIORT WAVE CRAFT:

We lheartily weleonie the appearance of your
Suorr  Wave Cearr here,  You have well
gauged the Interest for such a magazine and I
think your izsane must e enormous,

It is with speelal interest that we, the local
amateurs, have found the name of Mr. Xomerset
(GLIYT) on the pages of your magazine, a uame
whtel was known to us through the Radio
Newa aml other magnziues.  Mr, Somerset en
Jovs with us the preatest esteem as anthor of
sketehes and instruetions whieh always prove
to the point in construetinug an apparatus and
aveid trouble and disappeintment, what eannot
be said of many ether authors.

We. the Raltie mulio elubs and amateurs, ex-
press the wish to see the name of Mr, Somerset
more frequently in the cotumns of the Nnormw

WAvE Crarr. Shoulit your editer's office have
anything new by this auther in stere, Kimlly
let ux have same,
Wixhing you every sueeess in
taking, 1 rewmain, bwear Xir,
Yours truly,
DRI V. KUCILARENKO,
Rrivibas leln, 14, dz. 5,
Riza (Latvia),

your umder-

(Thank pow so much Doctor, for your mice
[etter,  Yea, 1wee shall try to harve wmore articles
by riend Somersct, who scems (o be appreciut.
ed in thig country a8 much as in yours,.—Ed-
itor.)

YEP! 12,500 MILES ON THE
“DOERLE” SET!
Editor, SIIORT WAVE CRAFT @

First T wish to =ay that 1 think that your
nagazine csere takes the cake™ as far as Short
Waves are concerned. [ know that the flve
Issues of Sport Wave Ceart [ have hought
have been worth it the only trouble is that it
is not publishied every month, and it scems like
ftgzes hefore the next issue. [ have hailt several
sets from hook-ups in yeur magazine and got
perfeet results ! I recommemd, by all means,
the set on page 258 Dec.-Jan. issue (Docrle).
1 have bullt it and got verification eards from
VK2ME, GHSW, and many Q8L cards from
“Hams™ in all parts of . 8. I have been ro-
cently appoiuted tirst distriet manager of Inter-
national Amateur Radio Soclety and recommend
NHORT Wave Cuarr to all members. I woukll
like to hear from some other "llams”™ and will
answer ali letters.

Yours, with best wishes for SHORT Wave
CRAFT,

EDWARD J. TRELLA,
547 Broad St,,

Meriden, Conn,

c/o Trella Radlo Service.

(1} there is one thing that maker an rditor’s
heart giad it is a leiter like wours, Edward.
Not brewuse you get sueh gond results from o
st, but heeause e take an infantile pride in
knowing that acts which we puhlish and wchich
we recommend really “do their stufl” and do it
well.—Editor.)

WE WILL
Editor, S11ORT WAVE CRAFT @

I have just completed Mr, Doerle’s globe-
cireler—it works very well-—couithd yon instenet
me how to add an additional stage of push-pull
amplifleation to it. [ think it 1x golng to be a
wonder,

Yours very truly
HORMN'E CREUTZ,
A8-46 dhTl Nt

Maspeth. .. 1.. New York.

(A good suguestion Haoreece, and one which
we hope to take up very shovtly, and hope you
will Tike the addition.—FEditor.)

HOORAY! THE WHOLE WORLD ON
2 TUBES!,
Editor, SITORT WAVE CRAFT:

While the boys gate telliug of thelr long “DX"™
records with everything from ctystil setg to 15
tube supers I like to mld a word,  Just for
fun T bnilt a fwe fube regencrative, 1 stage
owdio wusing tuhe baxe eaile,  After trying it out
my fonr tube, vutuned r.f,, det., 2 stage awlio
receiver ix now eomfortably patked in the hase-
nent.  When the DeecJdan. issne came out it
carried a hook-up (Doerle) iidentical to the one
1 usel save for the choke in the plate lead,
which 1 see is ineluded in this issue’s dingrant

Tere ix my record on the lond speakey using

a 2008 detector and a 1124 awmlio: WIHXIL,
WRNATL, WRXK, Manteeal, Can.,  WANAL,
Wa2XNAF, WIXAZ NAA. lawailan Brondenst-

ing Co. [ have alse heaml hams nn the Bastern
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Const and as far south as Port Arthar, Texas.
Gn the B.C. band 1 have had NER, Mexico
KMOX, WIL, KWK, WENR, WIILANX, WLW an
the loud speaker amd KNX, KDKA and num-
erous others on phones.  On headphones I have
had  WEAT, GIRW, WOXNPF, WONALA, WELO,
WMI, W2XE, VEOGW, 1IKD, W3XAU, and
VRZME, ITow's that for two tubes?

Keep up the good work with SHORT WAvE
Crarr. I like your idea of listing “STAR”
stations,

Very truly yours,
BYRON L[, HIARGROVE,
470 Ilewan Drive, Kirkwood, Mo,

(Ilere in auother cudorsement on the “DO-
ERLE”  hook-up and  cridently it ig the
“berrics,”  And belicve it or sot, the sct actu-
ally docs perk and rcally has the goods as
hundreds of letters which 1ce reecive testifu.
We also reecive a wwmber from readers who
did not scem to get good results, but we are
ulad to sayp that their lIcticrs were in the
minority. Eridently their scts were not con-
&tructed corveedly or defective apparatus or
tubeg rwere used.—Editor.)

FROM BURMA
Editor, SHORT WAvE CuasT

Ifere T am, the ouly Keyellcker in Burma,
with no ene to help or give mlviee and it would
be full of fun to relate how I started this ham-
business myself withont any ald. But 1t isn't
the place here to give you full account.

I am really very glad to have subseribed to
your extreauely lively paper: it is really a
friend in need, here.  The only eomplaint is
that yeu do net publish oftener than onece In
two months. Twoe maonths !'—it's two years to a
desolate chap lke me, here,

Well, om., many thanks for your effort in
making the 8. W. C.” a thoroughhred “ham"
paper. I shall look forward with enthuslasm
to the fortheoming issues,

Yonrs falthfully,
VU2 AQ,
MG 11LA AUNG,
103 Pagemda Read. Rangeon, Burma.

Shall e glad to correspend  with fellow
“hams" throwghout the ham world; would ex-
change photos alse,

(Though 1we rcannol propounce your name,
here i an American handshake with the hope
that you acill hear from manp of our readers
Jover your awway to while away your time. Always
glad to dicar from the aother gide of the globe.—
Editor.)

ATTABOY
Editor. SHORT WAVE (CRAPT:

Your Aug-Sept. ixsue of SIIORT WAVE CRAFT
fs the first issne I have read, but T am sure 1t
is not the laxt. I think it is the hest radlo
magazine on the market for the “llam’ and
experimenter.

I have built the onc tube ghort ware set de-
acribed in wour magazine by J, I'. Licherman
und in two ereninga have logged the follnwing
phane stations : WSRXIK, W2XE, VEOGW, WOXT,
WIANAL, WRXAL, XbaA, Mexico City, Mexico,
VESCT, and WAXATU, 1 ean tun a loud speaker
on VEDGW, VENCL, WIANAL, and WSXAL,
This seems rather far-fetehed for a one tube
set, but nevertheless it ix absolutely true. f
have also treccived the following eode statlons:
XDA, Mexico City; TIW, Coste Rico: BLJ, Ire-
Iand, and dozens of U, 8 statlons. I would
he very pleased to hear from other “lHams.”

Yours traly,
ERIC II JOIINSON,
P 0. Box 214,
Cudaby, Wisconsin,

(Theae arc the kind of letters we like to gee
from pow “Hama.” They make ws feel that
publighing those articles are not in rain, but
help to make us bows happy.—FEditor.)

(Continued on page 426)
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A 4 to 7 METER RECEIVER
THAT WORKS!

By George J. Herrscher, WZAPW; L. P,
A super-regenerator that picks up “Ilam”

URING the past six months, con-
siderable interest has been
aroused in ultra high frequency
transmission and reception with

the result that there are many amateurs
and quite a few commercial stations
broadcasting on wavelengths of 3.7 to 7.2
meters.

In this article a receiver which is very
efficient will be discussed. We have ex-
perimented with several types of receiv-
ers and find that the super-regenerative
circuit was best adapted to extremely
high frequencies.

The receiver described in this article
consists of a 237 detector, a 237 long
wave oscillator and a 238 pentode audio
amplifier. These tubes are used because
of their size and because of their quiet-
ness in operation.

The main tuning condenser (C3)
should be of excellent quality throughout.
This condenser is coupled to the full vis-
ion dial by means of a flexible insulated
coupling and the shaft connecting the
coupling with the dial is fiber to prevent
body capacity. When the receiver is op-
erating a strong background hiss will be
heard on the speaker. When a station
carrier is tuned in, the hiss will more or
less disappear, depending upon the
strength of the carrier wave of the sta-
tion. In a lot of cases the hiss will en-
tirely disappear. Regeneration is con-
trolled by a 50,000 ohm variable resistor
in the plate circuit of the long wave
oscillator.

The long wave oscillator oscillates
around a frequency of 75 kilocycles. The
oscillator coil consists of 2 coils, L3 and
1.4, L3 having 800 turns and L4 1500
turns. Both coils are “jumble wound"” in
the same direction, with No. 40 single
silk covered wire. (See illustration.)

The detector plate and grid coils con-
sist of 6 turns each of No. 16 Bare wire
5" in diameter. The ends of these coils
are soldered to General Radio plugs and
plug into jacks in the supporting bakelite
end-plate of the tuning condenser. All
detector leads should be as short as pos-

Jf - A\
Qe g
g Bt On
a o :
o € d ‘e | R
0 ©O0. 0. 0
0" o ¢

PLATE 15 3°x 234" BAKELITE
}— HOLES FOR ANGLE BRACKETS

}— GENERAL RADIO PLUGS

SPACING BETWEEN d AND € = /2 InCH
SPACING BETWEEN & AND f = 34 INCH
MOUNTING HOLES FOR BACK

} OF CARDWELL COND,

RO o

~rh

Hufnagel, W2BUK

and television signals.

sible, and for this reason a wafer socket
is not used for the detector tube. C1 and
C2 are both 30 mmf,, compensatmg con-
densers, C2 being a “band-setting” con-
denser. The R.F. choke consists of 40
turns of No. 36 single silk covered wire,
space wound on Y-inch tubing. Care
should be taken that the choke is kept
out of the field of the detector coils L1
and L2. For best results use a vertical
antenna from 6 to 10 feet long, altheugh
good results have been obtained with an
antenna 50 feet long.

Listening to the “hams” operating on
the 5 meter band affords one many hours
of pleasure. Almost every night yvou will
hear conversations “on the air” just as
you would talk over a land telephone.
Often you will hear 3 “hams’ talking to
each other simultaneously.

S N
SPEAKER _FIBER SHAFT
JalK 3
% -~ FLEXIBLE
COUPLING
h . \';
- 237
238 AL
A L2 . COMPENSATING
Ky - CONDENSER
END
PLATE .m
: > COMPENSATING
] CONDENSER
-
237 Tl 5 PRONG WAFER
o 5 _ SOCKET FOR
N N
GROVHD S “ARYENNE BATT CONNECTIONS
L CHASSIS 87 LONG . 6"WIDE, 2Y2" DEEP
\

—= e

/7
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The super-regenerator which recelves amateur
amd television signals on waveleng 'tlm from
4.7 to 1.2 meters—and how!

volts) and also on a good A-eliminator.
The plate current has been supplied (in
regular reception tests just conducted by
the authors) from “B” batteries and the
drain is very small, due to the automobile
type tubes (6.3 volts heater potential).
It is not practical to tune all the way
from 4 to 7 meters in one sweep, and
we can adjust the compensating conden-
ser C-2 to a certain band, say from 4
to 5% meters; other bands, say from 5%
to 7 meters, can be provided for by re-
adjusting the compensator condenser C-2.
The “voice” signal from the N. B. C.
station on top of the Empire State
Building in New York City now being
broadcast on 4 meters has been heard
on this receiver (in Newark, N, .J.), and
also the television “image” signal on 6.8
meters.

The television enthusiast will find this
a very good receiver for the “voice’” and
‘“image” reception on ultra short waves.
If the signal is not quite strong enough

(Continued on page 431)

The sketeh ahove shows

general arranement of
the parls an the alnn-
inam  sul-panel as  (de
signed and built Ly the

(I ANT,
anthars, A short an- DSI'E.CTDR

tenna and optional
ground  wire  only  are /
requlred, I

b ]

A 5 meter trans-
mitter will appear in
the next issue of
SHoORT WAvE CRAFT.

This super-regen-
erator in many tests 0.0
made by the writers LI
vielded a good '37
strong signhal on the
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Short Wave Stations of the World

Kilo-

Meters cycles

4,97-

5.83
6.89

7.05
R.87

9.68
10,79

12.48

13.92
14.00

14.01

11.15
1421

14.28

14.47
14.50

14.54
14.62
14.89

15.03

19.68

19.72
19.83

19.99

20.50
20.65

-5.35  60,000-56, OOD—Amnhuf
vision.

Telephony and Tele-

51,400—W2XBC, New Brunswick, N J
13,500—WIXD, Milwaukee, Wis. Television, Mil-
waukee Jourzal.
~W3IXAD, Television, (Other

Camden, N, J,
exper ai : 48,500 to
50,300 k.c., 43.000-46,000 k.c)
42,530—....Berlin, Germany. Tu. and Thu., 11:30-
1:30 p.m. Telefunken Co.
34.600—W2XBC. New BRrunswick, N. J.
31.000—WBXI, Pittsbureth. Pa.
27.800—WEBXD, I'ale Alta, Callif. M. R T t'n
25 960—G58W, Chelmsford. England Experimental,
£5,700—W2XBC, New Rrunswlek, N. J
24.000—W6AQ, San Mateo. Callf
{Several experimental stations are authorized
10 Operats on non-exclusive waves of a series.
both abovo this and down to 4 meters.)
Vienna. Austrla. Mo, Wud.,
21, SIO—VISXK Plttsburegh. Pa.
21, 420—W2XDJ Deal, N J
And ofher experimental stations.
21,400—WLO, lawrence, N. J., transatlantic phone.

Sat,

21.130--LSM, Monte Grande. Argentina
21,020—LSN (Hurlingham). Buenos Alres, AFRen-
tina.
21.000—0KI, Podebrady. Czechoslovakia.
20.710—LSY, Monte Grande, Argentina, Telephony.
20,680—LSN. Monhte Grande, Argentina, after 10:30
D m Telephony wll.h Bumw
—L8X, B Afres, T with U. 8,
-—FSR, Paris-Raigon phone
20,620—PMB, Bandocns, Java. After 4 am.

20,500— WIXF, Chicaro. TI1.
20140—nwn Nauen, Germany.

ls.sso—Lsn Monte Grande, Argentina  From 7
“to 1 pm. Telephony to Paris and
\luen {Berlin)
—DIH, Nauen, Germany,
Press (code) 6:15 a m., Enclish; %:30 a.m.
and 11 a.m.. French, dally, 8:30 a.m.
Sundays, French.

19,908—1L86, Monte Grlnde, Argentina. 8-10 a.m.
19, SSO—WHI Deal, N
IQRSO—-FTD KL, Asshee F‘nnm
19.720—EAQ. Madrid. Spaln
m.mu—rlw. FRE, St Asslse, France.
9, 15 .Nancy, Prance, 4 to 5 pm,
19 T — F‘I'II 81, Assise. France. 10 a.m, to noon.
19,240—DFA, Nauen, Germany,
19.220—WNC, Treal, N,
18.820—PLE. ‘Bandoeng, Java, 8:10-10:40 a.m.
18,620—GBJ. Rodmin. England  Tetephony with
Montreal

18.420—GBU, Rughy, England.
18.370—PMC. Randoeng, Java.

Tests 10 a.m.—

18,350—WND, Deal Beach, N, J Transatlantic
telephony,
18,310—GBS. Rugby, England. Telephony with
New York. General I'oatofice. laondon.
—F8, Saigon., Indo-China, 1 to 3 p.m.
Sundays.
1I8.210—FRO, FRE. Ste. Assise, France,
18,170—CGA. Drummondville, Quebec, Canada,
Telephony to Englamd,
18,100—GB K, Boiimin, England.
—WO9XAA, Chicago, !ll. Testing, mornings.

18.050—KQJ, Bollnas. Calif.
17,850—PLF. Bandoeng. Java (*'Radio Malabar''),
—W2ZXAD, New Drunswick, N. J
17.830—PCV, Kootwijk, Wollaml,
17.780—WBX K, Plttsbureh, Pn
17,640—Ship Phonn 1o Sho
than**: GFWV, '\llj(-nllc"; *Olym-
ple™; GDLJ. “Jomeric’’; GMJQ. “"Belzen-
land’*; work on this and ‘higher channels.
17.380—J1AA, Tokio, Japan.
17.300—W2XK. Schenectady, N. Y. _Tues.. Thurs.,
Sat. 12 to 5 p.om.  General Electric Co,
—ws8XL, Darton. Ohio.
—WEXAL oakland, Callf.
—wW7XA, Portland, Ore.
—W7ZX(C, Seattle, Wash,
—W2XCU, Ampere, N, J,
—WIXL, Anoka, Minn.
mental stations.
17,110—w00, Deal. N, T. ’I‘rlnulllnllc y.hnne
—~W2X00, Ocean Gats. N. J. & T. Co.
17.0R0—GBC, Rughy. Encland.
16.300—PCL. Kootwiik, Holland.
doengt from 7 a.m.

9:10 a.m. Sat

WSBN, ' Levia-
GLSQ.

and other eXperi-

Works with Ban-

—WLO, Jawrence, N,
16.200—F ZR, Sairon, indo- Chlm
16,150—GBX, Rurby land. .
16.060—NAA. Arlington, Va. Time sienals, 11:37
to noon.
15.950—PLG., Bandoeng. Jara. Afternnons.
15, 860—FTK, St. Amsise, France. Tele

phony.
15, aBO—lIAA Toklo, anln. Up to 10 a.m.
transmltter.
15.730—. .. .Chi-lna, Saizen. Indo China. Telephony,
15, IMO—WZXAD. Schenectady, N. Y. Broadcasts
-3 pum.: relaylbe WGY,
15, 300—OXV Lyngby, Denmark, Experimental.
—....Konlgawustarhausen. Gerwany. After T

a.m
—WEXAL, Westmincter, Calif.

15,240—F YA, Pontolse (Paris), France, 9:30-11:30
a.m, Service de la Radlodiffusion, 103 Rue
de Grenelle, Parls.

15.210—WBXK (KDKA), Plusburgh, Pa,
‘Thurs., Sat., Sun., 8 am, to noun.

13.320—H V), \aum Clty (Rome, Italy),
next page.}

—J1AA. Tokin, Japan.
15,000—CMEXJ. Central Tuinucu, Cuba.

Beam

Tues..

{(Ree

-LSJ. Monte Grande. Arrentina.
VKEAG, Perth, West Australia.
14, 6"0—VIMI Teal, N.

I
XDA. Mexico Clty, 2:30-3 p.m.
14. SSO—LSA. Buenos Alres. Argentina,

All Schedules Eastern Standard
Time: Add 5 Hours for Greenwich
Mean Time.

Kilo-

Meters cyeles

20.70

[

0.80
20.95

20,97 -
21.17
21.50

11,180—W8X K, East Piltshyrgh, Pa.

‘GBW, Rugby, England,
nc. Ieal. N. J.

H.lEO—VPD. Suva. Ftil Tslands.

u.:nn—cznn, Sonning-on-Thames,
days. 1:30 p.m.

21.26 14, 300 -11,100—Amateyr Telephony.

13, 150—KK1 Bollnas. allf.

13, 910— % Bucharest, Roumania.

13, -HIB—WND Deal
u:rbhnn
13.220—Ship Phones.
13, 43—TGCA Guatemala Clty, Rep. Guatemala.
p.m.-midnight,
12.8«0—w2x0. Sclicnectady. N, Y.
gram 9 p.ni. Mon, t0o 3 an.
to 5 pm on Tues.,
General Flectric Co.
—W2XCU, Ampere, N. J,

-W00. vrcean Gale. N, J.
—w9IXL, Anoka. Minn.. and other experimen-
tal relay broadessters.

England, Sun-

2-5 p.m., Wed.,

Beach, N. J. Transatlantic

Antipodal pro-
Tues.  Noon
Thurs. and Sat.

£3.38 12.820... Rahl(. Mornceo, Sun,  7:30-9  am.
Daily 5-7 a.m._ Telepheny.

23.46 12,780—GBC, Rugby, England.

24 ]2290—(;8[1 Rugby, England.

24,46 12,250-—FTN, $te, Asslse (Paris), France. Whnrks
Buenos Alres, Indo-China and Java. On 9
am. to 1 pm. anl other hours,

—GBS, Rughy, England.
-PLM, Bandoeng, Java, 7:45 am,

24.63 12 2R0—Airplane,

24.68 12,150—GRS, Rugby, Encland. 'l‘ransal]lmlc phone
to ]leal. J.  (New Yorl

—FQo, FQE Me Assise, lrlncs.

2180 12,000—,., .Toklo, Japrn, 5-8 a.m.

24.89 12, OJJ—'NAA Arlington, Va. Timo signals, 11:57
& NUOT.

—NSS, Annapolls, Md. Time signals, 9:57-
10 p.m.
{(NOTE: This list is compiled from manY sources.

all of which are not in agreement, and which show
greater or [ess discrepancles;
most schedules and many wavelengths are still in an
experimental stage; and that wavelenoths are calculated
differently in many schedules.
experimental
wavelengths which are assigned to & group of stations
in common.
accurats informatien from broadcasters and ether trans-
mitting organizations. and frem IJisteners who have
authentic information as te calls. exact wavelengths

whe Inquire as
heard,
to this. the harmonics ef many local iong-wave stations

in view of the fact that
In addition to this, one
station may operate on any of several

We shall be giad to recelve Iater and mere

schedules. Wo cannet undertake to answer readers
to the identity of unknown statlens
as that Is & matter of guesswork: in addition

be heard in a short-wave receiver.—EDITOR.)

24.98

2
2
2

Qi

2,30

2793

28.20

28.4

l..OOG—FlG. Saigon, Indo-China.
2:05 .
11.945- KKQ EKolinas, Callf,
11.420—FYA. Pontoise, France.
11.380—WBXK (KDKA), Pittsburglh, Pa. Tues.,
Thurs.. Sat., Sun., 11 am.-4 pm, and
sat. night Aretle programs,  Televigion, Maon,
and Fri, 2:30 pm., &0 llrm. 1200 r.p.m,
—W9eXF, Chicago (\\T\
—W2XAL, New York (“IL\\').

ns.o—vuc c.lcum. Indla.  9:45-10:45 pm.;

11.816- W2XE. Jlm;lcl. New York (WARBC). 7330
a.m, through o 2 a.m. Sundays 8 a.m. tv
midnight,

~~W9XAA, Chlcaro, Il 1-2, §-
5130, 6-7:30 pm.
11.800—W9XF. Chicago,
—VESGW, Ilowmanrille,
~ 12RO, Rome, Italy. Also relays Naples
(Sce_next_page.)
11,780—VESDR., Drummondrille. Quebee, Canada.
—....Clti-Hos, Saigon, Telephony,
11.760—XDA, Mexleo Clty. 3-1 pm,
11,750—G58W, Chelmsford, England, (See next

page.)
11.726—CJR X, Middlechurch, Man. Canada.
11.690—F YA. Pontvise, France. lntercolonial broad-
casting, 4-6 p.m.
11.6R0--YVQ, Maracay, Venerucla.
11,670~—KI10. Kahuhu, Hawali.

Time siznals.

{See next page.)

7-8 am.,

Canada,

11,:30—CGA., Drummondrille, Canada.

11,1M—G BK, Bodmin, Enclaml.

11,470—IBDK., 8,8, “Elettrs,”* Marconi’s yacht.
11:435—DHC, Nauen Germany.

11, 340—0 AN, Nordeich, Germany, Time Signals,

lm 7 pom. Deutsche Secwarte, Nam-
IOMO—ZLW Wellington, N. 2, Tests 3-8 »a.m.
10.800—G BX, Rughy, England.
—TGW, Guatemala City, Guatemala.
10.630—PLR. Ramloeng, Java. \Vorks with Holland
and France weekdays from 7 am.; some-
times after 9:30.
lO..Mo—vaO. Lawrence, N, J

LK, Sydney, Australia. 1-7 am,

www.americanradiohistorv.com

Kllo-
Meters vycles

28.30

28.86
29.30
29.54

30.15
30.30

30.64
30.75

30.90
30.93
3110

31.23

31.28

31.30
31.33

31.38

40.90

41.44
41.50

41.67
42.00
4270
02 90
43.00

10,410—PD K, Kootwijk, Holland.
—KEZ., Bolinas. Calif.

LSY, liuenos Alres, Argenting,
10,3%0—GBX, by, cland,
10.250—TI4—Meredia, Costa Rica. (See next page.)
10,150—DIS, Nauen, Germany, Press (code) dally:

6 pa.. Spanish; 7 pm., English; 7:50

p-n., German; 2:30 pm.. English; 5 p.m.,

(German. hundul ¢ p.m., Spanish; 7:50

p.m., German; 9:30 p.m., Spanish.
“'émg.TGLBSLI’J Rughy, tl nd.

.490— Buenos Alres, phone to Eurape.
~LSA, Iltuenos Alres. pe
—EAQ, Madrid.

9.790—GBW. Rugby, England,
9.750—. ... Agen, France. Tues. and Fri, 3 to
4:15 p.m.
—WNC, Deal, N. J.
9.700—W M), Deal, N. J.

9.600—LQA, Nuecnos Alres.
9,610—. ... Monte Grande, Arzentina, works Nauen
Irregularly after 10:30 p.m.

—IRVRI. Leningrad, U.S.5.R. (Russis), 2-3
Rk

—H8P2, Nangkok. Siam, 9-11 am. dally.
9.600—LGN, 1lerzen, Norway.

9,590—VK2IME, Sydney, Australla.

—v.:n)ns. Melbourne, Australia. (See next
page.
9,580—W3XAU, Byberry, Pa., relays WCAU daily,
—V¥PD, Suva, Fiji lslands.
8.570—WIXAZ, Springfleld, Mass, (WBZ), 6 am.-
10 D.m. daily. Westinghouse Elec. & Mfg.
—SRI. Pozhan, Poland. Tues. 1:45:4:45 p.m.,
Thurs. 1:30-8 p.m.
9.580—. ... Ronigswusterhausen, Germany, (See
next page.)

—NAA, Arlington, Va.
N —IL2XX, Wellington, New Zesland.
530—W1XAF Schenectady, New York. 5-11 p.m.
9.520—0XY, Skamleboek, Denmark, 1 p.m. dally.
Relays Copenhagen, Sunday 2-3. (Medlcal
ship telephone service. also from Thorshavn,
Farce Islands, and Jullanehaab, Greenland.
lGﬂ—...l’hdlo Club of Buenos Alres, Argentina.
9.375—EH90C, Merne, Switzerland. 3-5:30 p.m.
9szo-an. llrummom.lvﬂle. Canada,
GBC Rugby. England. Sundays, 2:30-3

9“90— ,..Rabat. Morocen.  3-5 p.m, Sunday, and
irregularly weekdays,
9.250—GBK, Bodmin, Engiand,
9,230—FL, Paris, France (Elftel Tower), Time
9000_5‘;:::.“-:‘.;: ‘l;lmlmd 4:56 p.m.
£by, and. Transatantic phone.
9.010—GBS, Rugby, Engla md,
8,872—NPO, Casite (Manila),
Time sigoals 9:55-1 0 p.
—NAA, Arlinfton. YVa.
10 pm 2:57-3 p.m.
R.830—Shlp Phenes,
RR/10—wSBN, S.8. ‘lLeviathan."
8.650—W2XAGC, Schenectady, New York.
SGSO—WZXCU Ampere, N, J.

Philippine 1slands,
. m.
Time slznals 9:57-

WIXL, Chicago.
SG50—W3XE Baltimore, Md. 12:15-1:15 P.m..
-11:15 p.m,

10;15
- 2X ., Long 1ddand Clty, N, Y,
—WBXAG, Dayton, Ohlo.
—W4XG, Mlami, Fla.

C.
—And other experimentai statlons.

8.630—w00, Deal, N. J.
-W2XD0, Ocean Gate, N. J.
8.510—RVI5. Khabarovel, Siberla, 5-7:30 a.m.
HCZIM, Guayaqull, Ecul. or.
[ -.-.o_woo. Ocean (-llv. N.
S-ﬁO—PRAG Porto Alegre. nruﬂ. 8130.9:00 a.m.
.120— PLW. Randoeng. Java.
,100—EATH, Vienna, Austria. Mon. and Thurs..
5:30 to 7 p.
—JIAA, Tokyo. Japan. Tests 5-8 a.m.
R,015— Alrpianes.
TOR0—VK2ME, Sydney, Australla.
7.930—DOA, Docberitz, Germany.
Refchpratzentralamt, RBerlin,
7.890—VPD, Suva, Fiji Islands.
—JIAA, Toklo, Japan (Testing).

10— POV, Kootwljk., Iiolland, after 8 am.
T0—FTF, Ste, Assise, France.
—PCK, Kootwiik, Motland.

.660—FTL. Ste. Assire,

.61 O—HKF Honota, Coiombia, 6-10 p.m.
o

J

1 0o 3 pm.

"9 am. to 7 pm

"O—CGE Cplgary, Canada. Testing, Tues., Thu.
"F'l Prada,’” Ecuador.
| 9-11 nm.
7,500—,, ., ll-ldlo Touraine.’”’ France.
7,180—YR, Lyons, France. Dally
10:30 to 1:30 a.m.
7.410—. Eherswnlde Germany.
‘s

1-
Te 3.0—X28A. Nuevo Llrvdo.
11 a.m, -poon;
after midnlght,
Wed.

AP, 31,

Riohamba,

exeept Sun..

Mon., Thurs.,
9-10 a.m.;
1.2 7-8 p.m. Tests
]‘!\\'C programs 11 p.m.

.\f exlco,

7.320—2T)J), Johannesburg, So. Africa. 9:30-
a.m,-2:30 p.on.

7.230—DOA. Doeberltz, Germans.

7.220—HB9D. Zurich, ‘!wllzerllnd. 1st and 3rd
‘%un«lwn At 7 am., 2 pm.

.Budapest, Hungery. 2:30-3:10 am,.

'nn.. Thur., Sat. Budapest  Technical
School, M.R.C., Rudapest, M“ml

719.:—-—VSIAB. Slnulmre. 8. 8" Mo, “td- and
Fri., 3:30-11

1,140—H KX, llm:ou ( n]nmblt
T 0"0—!ARI25 Madrld, Spain.  8-7
6,990—CTIAA, Lisbon. Portugal.

p.Mm.
6.980—EARII0, Madrld, Srain. Tues. and Sat,
530 to 7 pm.; Fri. 7 to 8 pm.

(Continued om opposite page)

p.m.
Fridays, 5-7
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Short Wave Stations of the World

(Continued from opposite page)

Kilo= Kilo-
Melers eycles Meters ¢ycles Meters cycles
43.60 6,8T5o—F8MC, Casablanca, Morecco. Sun., Tues. 4967 G.0I0—WIXAQ. Ulicaco, TH. (WMAQ). 98,45 3.03u—....Motala, Sweden. 11:30 a.m.-npoon, 4.
Wail.. Rat, PK3AN, Sourabaya, Jaa. 64 am 10 pro.
43.70  6,860-—KEL, Lulinas, Calif. 49.7%  6.050—VESCA, Ualpary, Alla.. Canada. _ VEYAR, saskatoon, Sask., Canada,
—nad]o Vitus, P'aris, France. 4-11 am., 3 :ggg?r téool(})—wa)(l(f: Uxh.:\,ul 1L Jealant " 101.7 to ltl-:\i“x;xl;raT‘LNuU t;l _'.9.:01 lz(c mTonil:ion.
5 —ZL32C, Chrlstebireh,  New  Zealand d odton, ass, 7:10 a0 lu:so
13.80 GMO—CFA. Drummendrille, Canada. 11:111 to midnighy, Tuesdays, Thursdays and 1-.lul dadly ﬂSl sun. \Vg‘rk;sr l\\iml WIXAU
4440 6,755—WND, Dreal, N. ‘ridays. 10-11 pom. 10rtwave ‘slecision Corh.
41.90 GGTS—TGW (nu(emll& “City,  Guatemala, 9- —REN. .\losm!q'. ltus»il_._ ¢ am.-3 bhm -W2XR, Lungs lall.md L“S)ilh. «l tn 10
41,99 G,BGD—F&K ﬂ. Lonsunune. Algeria. Mo, Fri., 5 _Wuzlgg. utan::!ﬁs..l\::ﬁezlultl-ll: 7:15-11 p.m. Il;zl';ll’i((;‘(.lffcllure:.m lﬂlzc‘.. Filent
FINIR daily ex. Monday, C . Chicage, 1.
e O b R S B R —Eifg) i, Warls, P Tisine, 820 1059 241 WOXAN, Lo Anssles, Cal
T Oer dwn&ol ll-,.m.l 9 o p.m., arauml this \\'ll\l']. 105.3 to 100.1 mefers B te 2 R30 ke, Television.
5 3,515~ , Deal, N. J. . —VESCU, t"algary. Canada —W2XAB. New Y City. Coi B I-
o 6 sn TEW, tuatemala City, Guat 9-11 p.m. 4997 6,000—. ... Tananarive. Madaza.car.  Noon to 2 .-.§um- sy:::m.‘urﬂk-ﬂ, :—ll :.::m"()n n.Jﬂ.a‘l
46.60  6,430—REN, Moscow, U.S.S.E  Tues.. Thure. and pu: 1w 5 pm.. Sat ami Numlay to 10 pan. Works with
. Sat., 6-7 a.nm. . 50.23  5,970—HV]), Vaudoan City (e (S hox WIXE on 1597 meters.
16.70 G.A.J—wgi(fu,\m]:uwre. N. J. helow.) _ —W2XBO. Long Islanl tity, N. Y.
- P > Anoka, 15""0- . Relays WiZ 50.80  5,900—HKE, Medeltin, Calombia, 811 pm. —WIXAA, Ulicaga, B
10.70 5.4-.:—1\0:03)3:: Lound Lrook. N. ) lays o n1.29 :XI.G-XDA Mexica Clty, 10-11 pom. —W9XG, West Lafayette, Ind.
1500 6,380—HCIDR, unlto, Feuador. 8-11 pm. S0 B D, 155590 . e
—XIF, Mes City, Mex. 3-9 pm.: 11 pm.- ko O DU Lo RC AR DRUCLLAL - 2 Aireraft.
1L BTG, RITES NS L Sunday. \).\"]li:v:iil{-u' “(l,'::;“dn 2.1 WGXAF, Sacramento, Calif. Stato Dept
15.33  6,333--WI10XZ, Airplane Television. 10 Aireraft. . of Aurirititure,
—VYESAP, Dlrrumnwndvllie, Canada. T Columbus,  Ohin 121.5  2.470- -'I(’ol(;co -mr F'I{U lIgon}ﬂmelm -
—CNBMC, lunhlaucn. Maroceo. i Ban. 31 O—OKIMPT Prazue, (zechoslovakia, 1-3:30 GOZ, Uwmlar Rapids, 1a WRDAQ. 0,
p.m.. Tues. 7-8 a.m., 3.4 pm. Relays Rabat. ., Tues and Fri N . Ohlo. i
i 6"80_ wc'“"ﬁl.'.'::fﬁ' of Etamiands, Washington i S e 553 TARCWRAE YCeena, 02 kepr. Pun-
D¢ Tucalays, 2.4, 1002 hm SUD.  goag 4055 GBC. Bur: Eviand. WPDK, Milwaukeo, Wi oxl
AL 6,200 NG, et Coemble  8:30-11:30 pm. 6030 495 W2XAV. Lanz Ldland Clty. N. Y. K Okt e KORHL O
15.00  6.2%0—WKA, hurraiquilla,” Colombia. 810 p.m. e i 04—";."; 11"35h Tomance 1230 2410 WPDF, Flini,  aich. — WNDA, Miami,
ex. Mo, Wl Fri. ) 1 . Fla. — WPDP. Philalelphia, Pna.
18,62 6.170— HIRB, Texucicalpa, Nonduras.,  (See hox 62,50 4R00—-W°2))(('\(I' *lj'":’;'“l'fl';‘ndl"‘l‘.m_ N ¥ Lansing.  Mich.
1571 G1S5—WEXAL. Clhicam, Tl (WMAC), and Air- U256 4795—WUXAM, Elgin I (Tilme signals.} 1239 2425 Wb Lutale’ N. Y. — KGPE. Kansas
’ T planes. o T W3IXZ, Washington. D (. - City, Mo, (Mo, Ntate). )
48.83  6,130—W8XK, Fast Pittsbureh, Pa. Tues., Thurs. o, oo 4.g,—f?r§r';-“(«"imﬂ- . 1243 2.416— wpm. 1ulumbu;. 0. — WPDE, Louissille,
Sat,, Sun., 5 opam, tuo ml.lni-'hl L UL . Kentuck:
4899 6,120—.. . Motala, Nweden, “Rundradin,”  6:30- - LA e L L —KGPB< *Sinneatolls, Minn. — WPD), Pas-
g ].P!llll] S0 b Holidays, 9 gt ';'.2‘?)3 ‘}-E:.gﬁ'ﬁl-a?(xi.l.\\"l'llll;t!tuil. New Zealand. —s\:ll;‘l)s‘ "8t. Taul, MInn. — WPDA, Tulare.
S *hi- . i, LB adio *aris, France
5}'_:%%'(.:3)._10(;11'!“ Hoa (9aigon), Indo-China. G313 1730—W00, Geean tate, N, i . Callr.
—W2XE, New_Vork City.  Helays WAL, €379 400—WIXAB. Portland. Me SRk g, S L m.‘?.“?vﬁ'{.mwﬁ'ﬁi.l.n?f'{“'ﬁk i
—fL, Fiftel Tower, Varls. 5:30-5:45 am. 03.22-66.63 unglcsm};,:'leﬂ:;:: Calif. _Q;'D“’, shingten, D ark .
h’l’%uuli;:lse‘ li;raln:'.e' "{l:;nduy 2:30-4 p.m gies 4 HO—DOA '\"mh""’;' l:e'rmnll)': G ot 'I((‘(.‘;'l"[l); ::“cjt:ra:':\=:?0' l‘::‘l{“' rept
’ g y = o m., Mon., Wed., Fri - P wiiee Srepl
m}- ?}(l)t\\ﬁ'fg?(cﬂ: (a'!;.m'}l. ,}I:_“:'; C\A'nmle 70.00 4,280 OHKZ. Vienna, Austrin. Sundays. first 15 —W3XAG. Baltimore, Md., Polics Dept.
o ! palL LS LE B o mimites of howr frem 1 to 7 p.m. 125.1 2:mu—ng|. Chicato, 1L.—W2XCU, Nmpere.
—VEICF, lialifax. 8. 8. Canada. €10 7909 3973 RVIS. Khalarossk, Slherln ice box be- X,
5 h.m.. Tu. Thu. - T owy t Y —WPDT. Kokomo. Ind. Pulice Dept,
4017 6.095—VEIGW, Bowmansille, Ontario, Canada. P S 0
4931 6.080—WEXAA. Chicage. 1L (WCFL). 6.7 am. -GDLJ, 8.8 “"Homeric. 128.0-120.0 —Aircraft. . . . .
7-3 Dom., 9:30-10:15, 11-12 pm.  Int. 8.- T1TT-72.98 4.180-5.100—Aireraft 130.0 2.306—DDDX., &S.8. Bremen and Europa
W, ¢lub programs.  Fram 10 h.m. Saturday 71.82  4,177—Ship Phones. testing. .
to 6 a.m. Sunday. 287 4.116—WO00, Deal. N, J. 136.4 to 14"9 meters—2,100 to 2,200 ke. Txlmswn..
1010  6,070—VEICS, Vancouver. I, (.. Canada. Fridays 71.72  4,105—NAA, ‘\rllmunn Va Time siznals, 9:57- W2XBS, New York. N. L.n 1.200 R 12.M.,
before 1:30 a.m,  Suhdays. 2 and 10:30 p.m. 10 p.m., 11:57 am. iu noon. 760 lines deep, 72 wiie. 23 pan, 7-10
—_ a.o,.lulmmmlmm. Ko, Afriea, 10:30 am.- £0.00 3,750—F8KR, Constantine, Tunis, Africa. Mon. ‘lvm ex. Sundays,  Natlonal liroadeasting
4:30 p.m and I'ri .
40.46 6.065—SAJ. i;lul.alll. Sweden., 6:30-7 a.m., 11 a.m. -13R0O (l’rulln lSmcraldul. Rome, [taly. '-I\IVniXR. !’mll,gl mlnl:\‘.(aldf“{;i ':ure‘i ?;S"‘lud 60
e 1:30 pon. ....Turin. ltaly 5- n Q 5 g
49.50  6,060— wsxAL t'incinnati, Ohip, TNelays WLW.  82.90  3.620- DOA. Docheritn. Germany. (Television.) —W3IXAD. Camden, N. .1 .
310-10 am., 1-3 p.n}.. 6 pm. 10 2 am., 8421 3,560 OZ7RL Coprahagen. lienmarK.  Tues. and _m}&i‘z- ?}?:::‘ﬁf:‘gy lva "l 200 R P.M
dally,  Sunday after 1 p.m |. after 6 pm - . shurih. - L Lt
41,50  6,060—VQ7LO, Nalrohl, Kenya. Afrlea. Monday. R1.48-85.66 1 1.50n—Amateur Telephony. 60 holes. 1:30-2:30 p.m., Mon, Wed., Fri,
Wednesday,  Friday, 11 am.-2:30 pm. 6.50-86.00 3.490-3.460—Aircr|lt. “WIXAP, Chicagoe. 1L
Tuesday, Thursday. 11:30 aw 23500 pom. 3.456- WIXL, Chicago, 01 112.9 to 150 meters—2.000 to 2,100 ke, Television.
Saturday.  11:30 nrn <30 pm. Sunday, 3-01 0 3 711-3,160—KFR, WJIE, City of Seattlo, . W2XAP, Jersey Clty, N, .
1M a.m.-1:20 pom. 'l‘m-sd.ny 3 a.m.-1 a.m.: Wash., Llzht Ilept. —WZXCR. Jersey City, N, J. 8-5 69 pm
1‘hur~.|n}' 8 a.m.-0 a.m 71.20  3.181—K@QS, KQT, City of Los .Angeles, Callf., un
—W3IXALU, DByberry, 1’a. R«-ln_vs WOEATL Water ])ep.t _w3x|(, \\‘mg.mn, Maryland. 10: 'i()‘l'lm
141.59 GOJO—VEQGF. Mallfax. N. &, Canmla. 11 am. 03.00 3 156—PK2AG. Saumaranz. Jasa. midnight exe. Sun. Wnrkl with WIX.I.
nr.ul|, .0 pnn On Wed.. x-4; Sun,, 6:H0- nﬁ'éx-mﬁqﬂa'l\ﬁ)%u';' ?ire\raltj. —W2XCD, Passal., N. 2-3 pam Tu,
R:15 pan. o601 3.124— , Deal. N J. .
—HKD. Tarranquille. Columbia. 9753  3.076—WOXL, Chicago, IIL (Continued on page 417)
I
13 29 E— . gt - :
Star” Short Wave Broadeasting Stations
The following stations are reported VK2ZME, Sydney, Australia. 31.28 VE9GW, Bowmanville, Ontario, Can-
regularly by many listeners, and are meters. Sunday morning from 1:00 ada. 23.1 meters, from 1:00 to 10:00

known to be on the air during the
hours stated. You should be ahle to
hear them on your own short-wave

receiver. All times E.S.T.
G5SW, Chelmsford, England. 25.53
meters. Monday to Saturday 1:45

p.m. to 7:00 p.m. Signs off with the
midnight chimes of Big Ben in Lon-
don.

HVJ, Vatican City. Daily, 5:00 to 5:15
a.m. on 19.84 meters; 2:00 to 2:15
p.m. on 50.26 meters; Sunday 5:00
to 5:30 a.m. on 50.26 meters.

12RO, Rome, Italy. Daily on 254

to 3:00 a.m.;
9:30 to 11:30

5:00 to 9:00 a.m.; and
a.m.

VK3ME, Melbourne, Australia. 31.28

meters. Wednesday and Saturday,
5:00 to 6:30 a.m.
FYA, DPointoise, France. On 19.68

metlers, 9:30 am. to 12:30 p.m.; on
25.2 meters, from 1:00 to 3:00 p.m.;
and on 25.63 meters from 1:00 to
6:00 p.m.

Konigs-Wusterhausen. Germany. On
31.38 meters, daily from 8:00 a.m.
to 7:30 p.m.

HKD. Barranquilla, Colombia. On 50

Ti4,

p.m,

HRB. Tegucigalpa, Honduras. 48.62
meters. Monday, Wednesday, Fri-
day, and Saturday, 5:00 to 6:00 and
9:00 to 12:00 p.m.

Heredia, Costa Rica. Central
America. 29.3 meters, Monday and
Wednesday, 7:30 to 8:30 p.m.;
Thursday and Saturday, 9:00 to
10:00 p.m.

XDA, Mexico City.
3:00 to 1:00 p.m.
F3ICD., Chi-Hoa. French Indo-China.

19.1 meters. Daily from 6:30 to
10:30 a.m.

25.5 meters. Daily,

meters from 11:00 a.m. to 12:30 p.m., meters. Monday, Wednesday and V15, Khavarovsk, Siberia. 70.2
and 3:00 to 5:30 p.m. Woman an- Fridayv, 8:00 to "10:30 p.m.: Sunday. meters, Daily, from 3:00 to 9:00
nouncer. 7:45 to 8:30 p.m. a.m,

e S v

wwWw americanradiohistorv com
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Short Wave Question Box

Power-Pack Data

Ed. Lewistou, Los Angeles, Caltf,, wants :

(Q.) .\ eircuit of power-pack and values of
all parts to be nsed with the superhiet deseribed
In Aug.-Sept,, 1950, issue, age 150,

(A.) The circuit s given herewith, The
filter condensors should bave a rating of Gou
volts.  The voltage divider <™ should be pref-
erably a Truvolt 73 watt 15.000 ta 25,000 ohi.
The eutpnt tilter ehoke may be either the tield
of a 2,600 ol dynamic speaker or a 30 henry
choke,

300+
2500 OHMS
DYNAMIC FIELD OR
59 H. CHOKE

180+

Hook-up of power-pack for S-W super-het.

Power Supply
Ilenry E. Jacob, Portsmouth, Ohio, asks:

(Q.} Can you supply me with a circuit for
a power supply to be used for both a trans-
mitter and receiver?

(A.) If you operate both transmitter and re-
celver from the same power pack, it will cost
far more than constructing twoe separate units
sinee it will neeessitate very large chokes and
transformer to avoid poor regulation,

Resistor Values

Charles Peollard, Greenland, Mich.,, wants to
know :

1}y The values of the resistors in the at-
ticte “‘Ilams Owi.” P'age 26 June-July issue.

(A} The resistor values are: K. 15 ohms;
RI, 1 ohms; B2 5 to 2 megohms: RS, 100,-
000 ohms, The by-Dass condensers should have
capacities of .1 mf.

Night Reception Poor
Geo. G. Symes, Pittstick], Mass., asks:

(Q.) I bave a very good receiver, but cannot
get any results at night in the 20 meter banmd.
Why i3 this?

(A.) This is due to the short waves in this
vieinity traveling over greater distances in the
daytime than at night,

Edited by R. William Tanner

Space-Charge Detector

James  Juackson, llamilton, Ont,,
witnts to Know

(Q.) If I change the present detector in miy
Pilot A.C. super-Wasp to a space-charge detee-
tor, will the sensitivity inerease.

€A The  sensitivity  will  jnerease
slightly. The sereen grild conneetion
more sensitive of the two.

Canada,

only
iy the

Peaking I.F, Transformers

Orville Wiimot, San I°ranciseo, Calif,,
Juests ;

(o ata on
exactly 175 K.(C.

A} It will be necessary to obtain an aceu-
rate oscillator for this work. It Is not advis-
able to build sxuch an osecillator sinee this will
first requtire calibration.  Several excellent ecall-
brated oscillators are available on the market.

(Q.) Can a 175 K.C, amplifier be employed in
a short wave superhet without image frequeney
interfevence?

(A) Yes, providing there are two or more
tuned cireuits abead of the first detector.

“Mike” Amplifier

Joe. McCarver, Shively, Ky., writes:

(Q.) Will you publish a cireuit of a micro-
phone input amplitier for use on amplifier hav-
Ing a 227 P-P stage and a 230 P-P output
stage?

(A} This clrcult appears in these eolumas.
The plate voltage of 90 to 180 volts may be
obtalned from the sanie source as the tubes in
the main awmplitier.

re-

pritking  LF. transformers to

MICROPHONE |z7 P-p ‘Z?
TRANSFORMER A.F.T. GRID
.t
MIKE
AN
e 20 4 -
a.sv. : CHis 160V.

Microphone amplifier clreuit,

Europe on a Crystal Detector?!

Verle Hope, Grand Ledge, Mich.,, wants to
know :

1Q.) If there is any circuit using only a
crystal detector which can consistently reeeive
from Europe, South America, etc.,, without any
tubes whatsoever?

(A.) There Is no crystal circoit that can do
this ner any other circuit.

ﬂ

.000025= 24 0 L2 R.FEC. A-MF ouTPUT
MF) 135, ooom—mr‘ O001-MF, < TRANSFORMER
L4 y 000! 3
< lls
A \ _
SPKR,
L }
) 25V p)
% pudt ﬂ' N { > BO.J
I d . D
.000315- 250,000 | +300V.
.o%oga-j L!I‘g HH e MF. t\ OHMS  Fisov' ’
<00 e ; A-ME, [ 100.000 OHMS +75v.,
OHMS J-MF I’ +22 \?)
O
Reeclver cirenit for tuned R.F. =tage. 8.G. detector and pentode AF. output stage.

www americanradiohistorv com

Increasing Sensitivity

Greo. Symes, Jr,, Pittsiield, Mass., writes as
follows :

(42.) 1 have a short wave set using a '32 de-
tector amd two "H0s as amplitiers. 1 want to
add  gnother tube for fnereased sensitivity.
Will you publish a suitable eireuit?

(A.) The circuit is given in these columns.
The R.I° choke In the R.F. grid circuit may be
anything with 200 turns or more: however
the ehoke In the plate clreuit must be a goml
short wave type.

[ Y \;a.r. ,0001- MF
W)
2o —,
w0/"
- DETECTOR
RID
RFLC. coiL
A-MF,
-
. |__I we | REC
& lil
I_":l iv
T+ —2v.+ 475V 4135V
3v. Fli

R.F. “booster™ eireuit to increase sensitivity,

Cure for Howling

iester Herrled, Vermillion, 8. D., asks.

(Q) For a cure of howling when regencra-
tlon is increased to and beyond oscillation,

(A It the tirst audio stage is transformer
coupled, try shunting the secomdary with a
resistor having a value from G0.000 to 250,000
ohms. If resistance coupling is used, try dle-
creasing the value of the first AF. grid re-
sistor.

Tube-Base Coil Data

Ralph Wymer, Toledo, Ohlo, desires the fol-
lowing information :

(Q.) In the receiver Page 278, Dec., 1050-
Jan.. 1931, please give coil data for “tube-hase”
coils.

(A.)) For the R.F. grid cofls L1 wind on 3,
10, 18 and 39 for 20, 40, 80 aud television
bands respeetively.  The detector colls have
exactly the same windings. ‘The ticklers have
4, 6. 8 and 15 turnx for the 20, 40, SO and
television bhamds respectlvely,  No, 30 D.C.C.
wire will do for all windings. Larger wire will
not allow the entire winding to be wound on
for the television cofls.

{1}.) With 123 volts on the plate of a 210
tube what would bhe the € biay and ohmage of
the speaker to be usel?

(A.) The bias wonid be in the vicinity of 35
volts, A speaker should not be connected ddi-
rectlty in the plate eircuit of a 210 tube due
to the comparatively high current flowlng.

A.C. Receiver Circuit

Sam lendrick, Memphis, Tenb., wants:

(Q.) A good circuit using a tuned R.F. stage,
a sereen grid detector and a pentode output
stage for A.C. operation.

{A) The cireuit together with constants is
given herewith. ‘The R.F. coil, L, shoulidl have
7, 13, 20 for the 20, 40 and 80 meter bands
respectively.  The grid coits for the detector,
L1, will have the sanme values. The ticklers,
1.2, 7 and 10 turns.  S-M type

will have 5, 7
130 midget forms are advised and the turns
spaccil over the entire winding space, The
ticklers are wound in the slote. Both sets of
colls will have to be shielded in scparate con-
tainers,
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A NEW Converter, the EUROPE GETTER

GET EUROPE!

But why stop at Europe? Try for Asia, the Antipodes, or any
spot on earth that transmits short waves. It is a positively
amazing performer—not “one of those things” but a short-wave
converter that thrills you with its big doings. And it works on
any set, including a superheterodyne.
or as a kit.

Everything is of the finest in this converter. In the really
beautiful cabinet is the precision chassis. Wave band switching
is done from the front panel—15 to 200 meters guaranteed—
while the B supply is built in. The tubes are one 221 and two
227. Only two external connections to make. And never any
plug-in coil nuisance.

Volume is tremendous, selectivity is razor-like, your broadcast
set may be tuned to any frequency in its range, and still the
whole world lies before you.

In handsurme \Walnut ©abinet.

The DX-3W chassis is illustrated above. At right is a clear pic-
ture of the coil-switch arrangement. The 227 tubes (rectifier
and oscillator) are at right rear on the chassis, the modulator
tube at left. The left-hand switch controls wave bands. There
are four settings: 10 to 20, 20 to 40, 40 to 80 and 80 to 200 meters,
The settings are marked. A long switch is used to pick up each
of the four coils at a time—and leads are kept extremely short.
The main tuning capacities are a two-gang Hammarlund 0.00014
mfd. condenser. At right is a modulator trimming condenser
for perfect resonance regardless of the receiver frequency
(intermediate frequency) used. The two grey cylinders are 8
mfd. condensers in the rectifier filter,

The Europe-Getter is a superheterodyne type short-wave con-
verter, works on any set and is sold as kit or wired model on a
5-day money-back guaantee.

“Europe.Getter,”” short-wave converter. wirel model, with tubes: ecne 224,

Fur 110s., 30-60 cyeles a-c. Cat. ADEF &

NIt for above. less tubes, Cat TGP G
(1sattery-nperated models avallable.

Coll-Nulteh

two 227,

Write for data.)

Assembly, 13-200 meter<. as unsel in thlg converter; hracket included

Sold either in wired form’

Midgets that lLead the World in
PERFORMANCE

Our 5-tube standard of excel-
lence is the vari-mu-pentode wired
set for broadcast coverage. See
testimonials. They tell our story
better than we can. Tubes used:
two 235, one 224, one 247, one 280.
For 110 v., 50-60 cycles a-c. Five-
day money-back guarantee. Cat.
PM (less tubes) @ -$19. Cat. PMT
(with tubes) @ $23.00.

Cat. PM

Testimonials!

. Get Foreign Stations on Broadcast Set
Wo may say in all sincerity that the Polo Midzet Radlos {Cat. PM) are the finest value
for the money we lave yet seen In the radio trade.
We were able to receive forein stations here wlth your set when not cven a trace of
the carrler wave coulidl he obtalhed on cne of the latest of superheterodynes costing almost

twico as much. Al our customers afe delishted and you may rest assured we shall stick
w Folo Midgets.

A. M. PENMAN & COMPANY,
. chk\\ortb Sireet, St Johns, \eufoumlllnd
Mexico City from Pittsburgh
Douht if | can pay you a hicher comnllment to your truly marvelous midget set than
to order a second one.  We had Mexleo Clty distinetly, then WEAF, WIG, WGY, WEXNR.
all clear, with no fading and without an outslie acrlal,
F. J. WALZ. M.D.,
e e Forbes Bullding, Plttsburgh. Ia.
Lauds Tone and DX
Cat. PM, i3 a moml coast-to-coast reeeiver, I
I got Cuba and Mexico at 8 p.m. Naturday.

Your midget,

( tuned in many distant
stations,

Tone excellent. Very well Lleased.
JOTIN TANNER,
. 60"‘1 No. Philip Street, Philadelphia, Pa.
Pennsylvania Gets Pacific Coast
Kindly forward to me another Palo Midget., Cat. PM. Results I am rettlng from my
first set Inelude Chicaro in the daytime and KFI and KOA at night, and I am only 60
mlles from the Atlawtic coast.
CHARLES M. POTTER,
. . 216 George Street. Norrlstown, Pa.
Junior Mode! a Knockout, Too
It is hot. 1llare had KF{ on severn] occasions and XEW,
CHARLES STRAVER.
.Slmpher(lstown, West Vi,

Recelred your Cat. PJIM.
Mexico, several times.

Praises Superior Tone
The PJIM set Is very satlsfactory and is far more sclective than any other small set of
the radio frequency type I have ever seen.  With I25.foot aerlal I still have plenty of
selectivity and on good nights can bring in WTAM, WLW, KDKA, and have scveral fimes
had WABC with volume enough to be heard clearly, J\lso the tone is superior ta anv sct
anywhere near it in nrice. G, M. RAMESEY.
.. 100 Otls Bldg., Santa Ana. Cal
“Marvelous” Junior Midget
1 kave been uging your Junior Mideet (PIMT) for about a month and find it marvelous
It Is more scnsitive than my big set. I have received, all with plenty of volume, flie
California stations; KNX, HHallywood; KEI, Los Angeles; KGO, 8an Franeisco; K1, Los
Angeles; KFOX, Lonz Reaeh. «al.: threc Mexlean stations: XEW, Mexico City; XEB,
Mexico City: XED, Reynosa: two Cuban stations: CMCU, Havana: CMCD, Havana; five
Texas stations. KFUl, Galveston: WoOAL. San Antonio; EPRC., Houston: WBRAD', Fort
Worth; WFAA, Dallas; one Uta)y station, KSL, Salt Lake City:; two Denver. Colo., sta-
tions: ROA, KFEL. besides about 150 statlons in the middle and eastern States and
('nnada. XEW comes In like a local almost any night about 11:30 P.m. Atlantic Standard
Time and KNX about 12:30 A. 8. T. DONALD WRIGHT
. .1‘.!.'1.‘3 Prince St, Truto, Nove Scotia, Can.

Copy of Part Letter from
Mr. FHenry Barhas.
52 Mapleton Road,
Grasce  Polnt  Farms,
T WISTT T COUTD LET YOI' LINTEN TO TUHE

Michlzan.
FINE PERFORMANCE OF TIE

- ) KRURE I8 A GREAT CIRCUIT IF THE RIGHT PARTR ARP USED. TIE
QTG e SIS CHR () araaapaatae 0030REanAaaREaUAEC R P RAn aaEEaaEEaanE 708 | O T iReT STaTtoN 1. HAVE TUNED 1IN WAS JAA, TOKVO, IAPAN.
Alave assembly with two-gang 0.00011 mfd. Wammarlund condenser. Cat, CSHC 47 9.87 AND THE NEXT KEL, BOLINA, CALIFORNEA AT 7 AL
!
SHORT Write for Complete Cata- Our Guarantee!
WAVE c 0 N U E R T E R K I T log describing several We guarantee all our products to be abso-
odel t tive prices lutely leaders in their class, with unequaled
Camplete parts (um!slml for building *onverter with models at attractive p R sensitivity. thrilling tone and real selqetiv-
Uo-200 meter ranze  having buitt-in pewer  supply. $ .so This catalog also has re- ity. Buy anything we advertise. Try it for
completeiy self-operated. Work. with Supers as well . . five davs. If vou find as good a device at
as t-r-f Sets.  (iets Real }‘lcsullg. No hll:h'l-lll coils, productlons of letters from twice li’m price. or believe that performance
(LGSO CU R QLI GO U AR GOt all parts of the country or workmanship are in any way less than
Eeanomleal Converter Kit and bluehrint, less tuhes (Cat. ECC).... $7.50 ivi ir e i in claimed. or for any other reason don’t de-
o . s ] g m;-z their e‘.pe“el}ces sire to retain the product, we will promptly
Tiree 2307 Tubes (Cat, T-ECC), all three . .. 3.5 reachmﬂ stations in all refund the purchase price. No other_ manu-
Bluenrlnt No. 230 (Cat. BP-230) ... .. . ... R .1 parts of the World. . f:;‘ctu{-_er thinks that much of all his mer-
chandise.
“Five days’’ means you have five days
after actual receipt of merchandise. mot
e e L including date of receipt thereof nor date
o o ng'neer'ng a ora or'es of return, in which to take us up on any
or all parts of our challenge guarantee.
DEPT, SW-6, 125 WEST 45th STREET, NEW YORK CITY, U. S A “Play Safe with Polo!”
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THREE PLUG IN

Covering continuous wave length range from
20 to 100 meters supplied with this Receiver
completely wired and tested, $30.00 (no tubes
or batteries included).

ADDITIONAL SPECIAL COTLS, $1.50 each.
100 to 200...190 to 370...360 to 300 meters.

h 4

RADIO ENGINEERING LABS., Inc.
2514 - 41st Avenue, Long Island City, N. Y,

PORTABLE RECEIVER

The most compact and efficient receiver available.
Capable of Receiving Short Wave Broadcasting and
Code Signals from extreme distances,
CAMP — PLEASURE CRAFTS — AMATEURS
— SHIP OPERATORS — FOREST PATROLS.

LISTEN IN ON THE

TIME SIGNALS.
BATTERIES 1 YEAR.

DEPT. WORK — WEATHER REPORTS —
APPROXIMATE LIFE OF

see article by “Bob” Hertzberg on page 390.

Ideal for

INTERESTING POLICE

For complete description

COILS

Company. They are tuned and “locked”
to the police frequency. The only con-
trols available to the occupants of a car
are those for wolume and gensitivity. In
the Ford runabouts that form the major
part of the “cruiser fleet”, the sets are
mounted in the rumble seat. In the
larger cars, used by gun squads, detec-
tive groups and department executives,
they are slung under the instrument
board. Batteries are used for power
supply, and all inter-connections are
made by plugs and jacks to facilitate
quick removal and replacement of defec-
tive units.

Car Aerial Built in Roof

In all cars the aerial is built into the
roof or top. In the Ford roadsters sixty
feet of rubber covered wire is sewed into
the fabric hoods, which are now kept up
all the time. In the bigger sedans a
large piece of copper screen is employed.

If a receiver should fail suddenly, the
crew reports immediately to headquarters
by telephone., They are directed to a
definite corner and await a service ear
that has been dispatched to their aid.
This car carries six complete receivers,
all tuned up and ready for use, and such
accessories as batteries and speakers.
The service man simply replaces the de-
fective unit without attempting to make
any repairs whatsoever, and releases the
car for further patrol. Its crew reports
back as soon as possible.

Short Waves To Tr_ap "Crooks!

By “BOB” HERTZBERG
(Continued from page 379)

Even if only a tube is blown the whole
set comes out, and is returned to the
service shop for re-adjustment. Each re-

) 1@
POLICE HEADGQUARTERS
CORRIDOR
s S, OE
TELETYPE _ - LT TELEPHONE
ROOM - SWITCHBOARD
o o
& o
(-] a
£ a
o a
DISPATCHERS © o MICROPHONE
TABLE wITH
MAPS i' o
| . DISPATCHER
RADIO & L
goom = L
sy = VOICE
RAQIO 4 AMPLIFIER
TRANSMITTER 2 & AND INPUT
BAITITE Ry CONTROL
PAREL
)] @

The police S-W “brain-center”.
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ceiver is carefully balanced for its own
brace of tubes; if a tube is changed the
tuning is carefully rechecked. This ex-
cellent practice insures maximum per-
formance from the instruments under the
rather bad reception conditions that pre-
vail in some parts of Manhattan Island.

The Center of the Radio Nerve System

An elaborate but flexible system of
handling the New York radio alarm sys-
tem has been worked out by the police.
The nerve center is a large “U” shaped
table located in the transmitter room at
Police Headquarters, only a few feet
from the telephone switchboards. All
three transmitters are controlled from
this point, and no announcements are
made from the individual station houses,
unless specific permission is granted by
the station superintendent. When a
telephone call comes in—and thousands
of “trouble” messages pour into SPring
3100 during the day—a copy is brought
in to the dispatcher sitting in the notch
of the big desk, and that man “goes into
action"!

Under the glass top of this desk are
large maps of the five boroughs of the
City of New York, divided off into patrol
areas. Each car is represented by a brass
disc about a half inch in diameter,
marked with its number and two colored
dots to indicate its class; i.e., two-man
runabout, detective sedan, gun squad
car, ete. He flips on the transmitter
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switch and addresses the microphone,
possibly in this fashion:

Form of Dispatch Broadcast

“Car 444. Lenox Avenue and 125th
Street. Signal 3. Three men in a blue
Cadillac sedan. Hold-up of drug store.
Headed north along Lenox Avenue.”

The “Signal 3" part is a coded section.
It may be interpreted: “Apprehend the
driver and occupants. Dangerous char-
acters. Proceed with caution.”

If the occurrence is a serious one like
this, the dispatcher repeats the alarm
through all three stations, so as to warn
all other “cruisers.” The fleeing car can
readily cross any of the numerous bridges
around Manhattan, and may be picked up
by alert policemen in the other boroughs.
If the disturbance is a minor one, say a
family argument or a drunk, slmff{'rm_f/’
the peace, the broadcast is “localized’
through the nearest station.

After making a call to a specific car,
the dispatcher turns over the brass disc
bearing its number. The same number
appears on the under side, but the dots
next to it are bright red. The disc stays
in this position until the crew of that
car calls back and makes a report, when
it is turned over again, If a car is tem-
porarily out of service because of set
trouble, a brass ring is slipped over the
disc.

By glancing over his big checkerboard
the dispatcher thus always knows which
cars are busy, which are available, and
which are being serviced. If a car di-
rected to the scene of a crime does not
report back within a reasonable time
other cars are ordered to investigate.

Fvery half hour the dispatcher broad-
casts the correct time. The purpose of
these announcements is not so muc_h to
check the policemen’s watches as it is to
assure them that their receivers are
working properly. The entire value of
the alarm system rests in the speed with
which it can get the police to the scenes
of crimes, and unreported breakdowns of
cquipment cannot be tolerated.

Demonstration With U.S.
W. Transmitter on 3
Meters

By DR. W. MOLLER
(Continued from page 389}

and parallel. about 4 inches apart. The
length of the wires is about 5 meters
(16.4 ft.). At the far end they are fast-
ened by way of the porcelain “eggs”, I,
to some holding device. Between the
porcelain eggs. which serve as insulators,
and the holding device there are also in-
serted spiral springs of steel wire, in
order to stretch the wires stiffly.

As the las® preparation for our experi-
ment we have to prepave a conducting

D.G.

] D}
5 1

u
HOLDER/D'B

o

t2

F1G. 13

Fig. 13—The “loop” receiver.
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SCREEN

GUARANTEED

ete.
selling for higher prices.
Sturdily

an attractive, efficient aphearance.

extral.
amateur hands widely spread.

tremendous volume.

out of home construction,
Tested).

A NEW Super-Sensitive Short Wave Receiver
especially designed for the reception of broadecast-
ing and code from all parts of the world, airplane
reports, police transmissions, ship conversations,
Guaranteed to give better results than others

constructed on a heavy metal chassis and
enclosed in a neat crackle finished cabinet it presents
A full vision dial
and a combination regeneration,—volume control (with
automatic switch) makes tuning remarkably easy. This
set tunes from 14 to 200 meters (550 meter coil 75¢
A special “*Ham" model is available with the
{State vour choice.)
The use of a UX-232 screen-grid detector and a 233
power pentode amblifier gives extreme sensitivity and

OTHER MODEL RECEIVERS

These scientifically designed kits contain the highest grade Iarts
!:hroughout, to obtain maximum results.
is included. Complete construction and operating instructions in simple
terms included. Easily understood by anyone; will take the guesswork
Also supplied AWT (Assembled—Wired—

1 All necessary parts of liighest quality. including drilted panel and baseboard. and complete Inatructlons.
Micro-vernicr dial makes close tuning easy. Tunes 11 to 200 meters.

ROYAL SHORT WAVE RECEIVER

GRID—POWER PENTODE
WORLD WIDE RECEPTION

Royal Madel RP
LIST PRICE $25.00

SPECIAL PRICE

$14.95 Set of Tubes $2.20

Batteries $5.45
EXTRA

Every part down to the last nut

(550 Meter colt 75c mlditional)

- Also supplied in speclal “Ham' type with the 20, 40, and 80 meter bands whiely stread. Stare

3 cholee when orlering.

i MODEL R3

MODEL Ri . MODEL R2 Same I? R1 lbm. “;ﬁh two

A sensitive one-tube receiver . stages of quality audio am-
with & worlil-wide  range! f,":':f“::]e“:‘}:l"l:’ :xl::ll:ll:\c;“:; plification for loud speaker
Speciat refinements make this to rreatly Increase the yolume reception.
st superior to any other. AWT i 25 IA(\;:T ................ Slg.gg
WT 8.95 ceabLIREE ||| s ooooooooosoogocooo 9
‘I T $ Wit oLl 675 || tses power pentode output for
Kit 5.95 tremendoys valume.

(Neat bakelite form plug-in coils uses) instead of large sloppy colls wilh wire leads easily broken! Best resulls’)

TRANSMITTERS

You can work these transmitters with dry cell tubes
with battertes, up through recciver tubes with "It
Eliminators, to a real 210 power tube with one of our
high-bower transmitting wower supplles and ohtain
amazink results all the way. Heavy copber tubing
inductance,, goxl Quality variable condensers {(ailil
$1 80 each If you wish (ardwell Comienscrs), heavy
tramsmitting grid leak. sbecial choke, large porcelain
stand-oft  insulators. resemance  indicator,  sockets,
condensers, dlals, hook-up wlre, ete.. make these
tramntitters tite finest mone¥ can bhuy! Puts out a
strong, steady signal that wiil carry all over the
L world.  (iet **On the Air* NOW with a real outht
4 and cxperience a new thelil!  Trinctsnee supplied

Royal Model TP-P

for 40 meter band. Al models will work on twe
bandz. but maximum results can be obtalned only on
the band for which It is designed. 80 meter band

Lieasy duty power tiansfonner, large choke. high volt-

age cendensers. ~ocketa, cond and ping, ete.  Delivers
botly filament amd plare voltases. A operate from
10 volt 60 cyvle AC house line
MODEL PA
E"ees one 250 tube.  Outbnt §- G000 volts Tre at 50 MA,
TV valts at 2 sonp. (easily cut 1o 3 or %% Vo)
AWT............. 9645 Kit............ veee 8450
MODEL PB
Vses phe 280 fube.  Otput js 350 yvolts N at 100 Ma,
P T S T T Y L g Y
AWT g $10.95 Kit................. $7.95
(Fur Model I 215 Transmitter. )
MODEL PD
Vses two 281 mbes.  Output is 300 velts DC at 125
MY T2 VO VT2l N, 2 Voo OT—I1zA
AWT. .. $15.65  Kit.............. ..$10.95
MODEL PE

1'se8 two 281 tubes. outbut is 650 volts ' at 170

50 cxtra.  Readrite meter 80c¢ extra.  Jewell $5.00. (Meters not necessary for oberation.)
) o MODEL TPlp
MODEL TS Push - Pull transmitter.
o) L B o MODEL Th L AR LINC
mitter  to construct and |\ standard TP-TG trans- . .| e Al -
aperate.  omly one dial 1o mitter witli nore Hexlbil- I.i:‘:.i‘,unmﬂhﬂr:ly::lu'-'a:\l'}l;l\i L 2'!" tulicain copgenseil
a(yust 1wes  the weli ity than the Model TS, miany. Most casily adiast with 330 volts the ontnut
known ‘Tuned 1Mate-Tuned U-¢s  two  variable con- el lr.nnsm.lner s as :renl‘ as a sinele
Grid Cireuit noted for it< densers. . 210 with 600 volts and
arabllity. AWT AWT ..., Qooooo $11.75 far steadier. For UXN-
- Kit .............. 645 215 tubes.
AWT . $10.70 Kit ...
Kit ... . 5.75 AWTY ... $14.95
Kit 0ooooDboonoon LR
TRANSMITTING POWER SUPPLIES MAL TV V. OT—2%A
These well filterl units wiil give Your transmitter a | AWT..... Succagoags $17.95 Kit.............. .- $12.95
pure 1M pote with a “Wallop®' behind it!  Contalns (For 3Model TI*1I' 210 ‘Transmitter)

SHORT WAVE ACCESSORIES
To insure the maximum resuits fron Your reectver and
trapsmitter  we  advise the use of our SPECIAL
RHORT-WAVE TI'BESR. Every one is tested In a
short-wave reeeiver or trapsmitler. HCA Licensed.
ays,
Sensltive 2,000 Ohm
Headsets ........ d
Baidwir Lond Speaker
nitg ..., ... $1.45
Phone Plugs
Antenna Kitn |
Hicb Grade Batteries:
Dry (el 3%¢

Free teplacement for 15 d

“BSc
.40
Filament Transformers for AC oeperation of Transmit

5 $2.95

ters: 2% Volts at B0 Ampe.............. .$2.9
7% Vohts at 1 Amim......LLlLLL . 2.95

IMMEDIATE DELIVERY
On any Radio Part

189 Franklin Street

All of our Short Wave Apparatus is desloned by Government li-
censed short wave operators with a vast experience in this field.

20% DEPOSIT REQUIRED WITH ALL ORDERS—Foreion Ordersshould containfull remittance plus fransportation,

Harrison Radio Company
Dept.C-6 New York City
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Start Your Career Today

In the world's fastest-growing industry—
You can, if you will, start your career today in
the world's henlthiest and fastest-growing industry
—RADIQG., The biggest and most talked of builil-
ing project in the world—RADIO CITY—is but an
advance sign of the future this industry holds for
the man who gets started in it today, while the in.
dustry is
still young,
The first
move is up - — -
) ] PRACTICR. RADiO
advertise» R|I,IJ||'I 2y
ment care- - AFCERVTNG
fully and
then send
in the at.
tached cou-
pon. But do
it now,
Getstarted.

BETHES Trpgs

WosTHEL

The three volumes of this library cover the entire
field of building, repairing and ‘‘trouble-shooting’
on mindern raillio receivers. The Lihrary is up-to-
the:minute in every respect and is based on the very
latest developments in the design and manufacture
of equipment, The rapidly.growing interest in
shortewave reception is thoroughly covered in a
complete section which deals with the construction
of this type of apparatus.

Radio
Construction
Library

INCLUDING CONSTRUCTION
OF SHORT-WAVE AND
TELEVISION RECEIVERS

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extension, Massachusstts Department
of Education

Three Volumes — 993 Pages, 6x9
561 lllustrations

VOLUME I: presents the fundamental principles
of radio so clearly aud simply that anyone of
average training will be able to read, understand
and apply them. In one chapter alone, it gives
actual working drawings and lists of materials for
the construction of cight typical sets.

VOLUME 1II: fully discusses all of the elemen-
tary principles of radio construction and repair.
An explanation of the necessary steps for “trouble-
shooting,”” repairing, servicing and constructing
radio sets successfully. Practical data is also given
on antenna systems, battery eliminators, loud speak-
ers, chargers, ete.

VOLUME 1III: covers the essential principles
underlying the operation of wvacuum tubes in as
non-technical a manner as is consistent with ac-
curacy, It discusses the construction, action, re-
activation, testing and use of vacuum tubes; and
an interesting section is devoted to remote control
of industrial processes; and precision measurements.

EXAMINE these books for 10 days FREE
This Library is not only a tharough home-study
course, but a handy means of reference for the more
experienced radio experimenter, repair man, and
radin shop-owner. To these men, as well as to
those who desire to advance in the radio profession,
this offer of a 10 days’ Free Examination is made.

Simply clip, fill in, and mail this coupon

Faculty,

oesssesss McGRAW-HILL m——
FREE EXAMINATION COUPON

E McGRAW-RILL BOOK COMPANY, INC.
330 West 42nd Street, New York.

Goutlemen:  Send me  the new RADIO CON-
|fTRUCTION LIRRARY. all charges prepaid. for
10 days® Free Examination. 1f satisfactory 1 will
send £1.50 in 10 days and $2.00 A& month until
£7.70 has heen paid.
thiem at your expense.

17 not wanted 1 wilt retumn

City And State..oesiieaersiuaraseanrosncreserens
Posftion ... .. .iiriirinriinnirorreennen ceeeren

Name of Company.....oo.vieviuiiaaas S.\W.C3-32
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bridge for the parallel wires. Basically
it is nothing but a wire, in the middle of
which a small glow lamp (flashlight
bulb) 1s inserted, according to Fig. 8.
The photo, Fig. 9, shows a practical
form of this bridge, the wire and lamp
being fastened on a strip of hard rubber.

Now we can begin the experiment:
The transmitter is set in operation; the
coupling hetween the oscillation circuit
and the system of parallel wires, which
we regulate by moving the sliding board
between the guide strips, is so adjusted
that the turns of both systems are from
12 to 15 cm. (4.8 to 6 inches) apart.
Then the bridge lying over the wires is
slowly pushed in the direction of the
arrow. At a distance of about 1.50 meters
(4.92 ft.) from the coupling connection
the lamp will light up brightly. By this
means we have found the first nodal
points of the stationary waves forming
on the wires. Then we work with a
second bridge and push it further toward
the end of the parallel wires. At about
|three meters (9.84 ft.) distance from the
coupling connection the little lamp of
this bridge also lights up again. By this
means the second node of the stationary
wave is found. Now if we vary the de-
gree of coupling between the transmitter
and the wire system, we can without
difficulty so adjust the bridges that they
simultancously light up with the same
brightness, so that the points where the
simultaneous lighting up of the two
lamps occurs stand out sharply.

The desired wavelength then amounts
to twice the measured distance between
the two bridges. If the measurements
and data suggested are adhere to, the
measurement by the parallel wire system
will show a wavelength between 2,70 and
3 meters.

Experiment 3.-—~Tuning the antenna.
As transmitting antenna we use a dipole,
which is to be coupled inductively with
the oscillatien circuit of the tube. It is
therefore provided (see Fig. 10) in the
middle with a coupling loop 10 em. (4
inches) in diameter). Resonance is pres-
ent between dipole and tube oscillation
circuit, when the length of the dipole is
equal to half the wavelength. The meas-
uring results of the previous experiment
therefore already give the desired indi-
cations for adjusting the dipole; so that
its length may be varied in a simple
manner, it consists of several individual
pieces of brass tube, which may be slid
one inside another.

The photos, Figs. 11 and 12, show the
practical execution and at the same time
also the possibility of using the hard
rubber block. The resonance between
the oscillation circuit of the tube and the
dipole antenna can, as is generally the
case, be demonstrated and adjusted by
an ammeter connected in the node of po-
tential of the antenna. In the case of
jour dipole antenna this instrument would
have to be inserted in the middle of the
coupling loop. In our experiment, in-
stead of the antenna ammeter we will use
la small glow lamp (flashlight bulb),
which is likewise connected in the middle
of the coupling loop. With this we have
available for tuning the antenna a means
which is very simple, cheap, and visible
|at a great distance for purposes of dem-
onstration.
| If in our second experiment we meas-
ured the wave length as 8 meters, then
our dipole must have the total length of
1.50 meters (1 meter = 3.28 ft.). Reck-
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oned from the middle of the coupling coil,
each of its halves then measures 75 cm.
(.75 meter or 29' inches).

It is most practical to perform the ex-
periment this way: First we draw out
the brass tubes so far that each half of
the dipole has a length of 90 cm. (36
inches). With loose coupling of the di-
pole with the oscillation circuit of the
tube we then keep shortening the dipole
a few centimeters, until the lighting up
of the glow lamp indicates the resonance
point. Of course the reductions must be
so done so that symmetry with respect to
the middle is preserved. Also in this tun-
ing work we must not come too near the
dipole, in order that “body capacity” may
not disturb the result.

If the right length of dipole is attained
and the lamp lights up brightly, then by
moving the sliding bridge we can change
the degree of coupling, and in this man-
ner give an experimental proof of the
general law that the tuning becomes
sharper, the loager the coupling is.

With the adjustment of the dipole to
resonance with the transmitter oscillation
circuit, our transmitter is ready for use.
It is only necessary to remove the ohmic
resistance of the glowing filament from
the current path of the dipole. For this
purpose the little glow lamp is unscrewed
and a short circuit screw or plug is in-
serted in its holder,

Fig. 12—Transmitter with dipole
antenna.

Experiment 4.—Receiving the electric
radiation components. The dipole tuned
in Experiment 3 radiates an electro-mag-
netic field. At each point of this field
two different vectors occur, the electric
and the magnetic radiation vectors. The
electric one oscillates parallel to the
transmitting antenna, the magnetic one
at right angles to it.

The electric radiation vector produces
in every open conductor lying in its direc-
tion of oscillation reception alternating
currents, which are strongest if the con-
ductor in question is in resonance with
the transmission frequency. To demon-
strate these facts in as simple and evi-
dent an experiment as possible, we use
once more a dipole as receiver, this one,
however, being without the coupling loop.
A small glow lamp in its middle serves
as indicator for the reception currents.
It is In resonance with the frequency of
the radiation field, if its length is equal
to that of the transmitting antenna, the
latter’s coupling loop being imagined to
be stretched out straight.
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To be able to tune the receiving dipole
in a convenient manner, we also built it
out of pieces of brass tube which may be
slid one over another. If its length is
carefully adjusted, we can obtain from
the transmitter (even 5 to 6 meters
away) such strong reception currents
that the little filament lights up visibly.

FExperiment 5.—Reception of the mag-
netic radiation components. The loop
antenna reacts to the magnetic vector of
the radiation field. The greatest effect
is always attained when its plane of
winding is directed to the transmitter.
The ultra-short wave of our transmitter
cecasions that the loop antenna have also
unusually small dimensions. The loop
consists of a single turn of 10 cm. (4
inches) diameter. It is tuned by a small
rotary condenser of 40 mmf. maximum.

Fig. 13 shows the hook-up of our re-
ceiver. L1 is the small tuning condenser
lving in the loop winding. At both sides
of the rotary condenser the detector cir-
cuit branches off to which we can fasten
a hard rubber rod as holder for the en-
tire apparatus. The detector circuit con-
sists of the detector, D, and the rotary
coil galvanometer, DG, parallel to which
there is connected a block condenser, L2,
of 1.000 cm. capacity.

With a carefully adjusted crystal de-
tector, even at 10 meters (32 ft.), dis-
tance from the transmitting dipole we
can demonstrate, without difficulty and
without placing great demands on the
sensitivity of the rotary coil galvano-
meter, that the reception current strength
drops slowly from its maximum, in the
case of the loop bearing right on the
transmitter, to a very sharply marked
minimum, when the loop winding is per-
pendicular to the direction of bearing of
the transmitter, the changes showing as
the loop is turned around.

This experiment therefore explains the
nature of taking bearings. At the same
time it vlainly shows the direction to a
transmitter is sought not by the reception
maximum but more practically by the
minimum, which may be adjusted much
more sharply.

With the five experiments described,
only a part of the experiments poss1b]e

(Continued on page 418)

Short Wave Stations of the
World

(Continued from page 411)

Thur., Sat.
142.9 to 150 meteu—2.000 o 2,100 ke
WOXAD, Chicago. 310,
XAA. Chicago. 11,
Telephony and Tele-

Television (Con.

— W3
149.9-174.8—2, 00'(; L715—Amateur
vl
]TIS—WDXAN. Elgin, 1L
WEXK, Lus .Angeles,
cxperimcntal stations.
1,712—Municipal, Police and Fire.
—KEKM, Beaumont. Texaz -
troit. Mich. — WEY. Boston. Mass.
—~WPDB, WPDC, WPDD. Chicago,
WKDU, Cincinpatl, O,
—KSW, lierkeley. Calif. — WKDU. Cincein-
— WMDZ, Indian-

175 Calif.

And other
-5
Lk WKDT, De.

.

uatl, Ohijo.
—KUP, Dallas,
arolts, Ind.

Texas.
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NATIONAL PARTS

FOR SHORT WAVE USES

In addition to the parts shown below NATIONAL CO., INC., makes a full line of
Transmitting Condensers, Parts and Transformers for Every Kind of Broadcast

and Short Wave Circuit, Amplifiers and Power Supplies.

sheets—SWC—4/32,

Write for our catalog

—KGPC, St. Louis, Mo. — KGOY, San Aun- |

tonfv. Toxas.
— KGJX—Pasadena, Calif.
1.662—wMP, Framlnzham, Mass.
—WRDS, Lansing, Mlich,
1,608—W9XAL, Chicare, Iil.
craft Television.
—W2XY, Newark, N. J.
1.604—wW2ZXCU, Wired Radlo, Ampere, N, J,
—wW2XCD, Delurest Radin ("o., FPassalc.
N J. K10 p.m.. synchronized with tele
vision hroadeasts
—WIXAU, Boston, Mass.
—Ww3XJ), Wheaton, Md.
—WIXX, Cartersiilie, Mo,
—W5XN, Dallas, Texas.
1.596—WwWCF, New Yerk, N, Y.
—WwKOT, Detroft, Mi
—KGKM, Beaumont,

I’ollre Dept.).
180.0 (State Pulice).
(¥tate Police),

186.6

187.0

187.9 {Fire Dept)
(Fire Dept.}

Texa..

(WMAC) and Air-
3

TYPE TMP
SPLIT STATOR TYPE
TRANSMITTING
CONDENSER

Especially suited for 60 MC am-
atenr and experimental work on
“High €' and push-pull trans-
mitters. Heavy aluminum
straight-line capacity plates, with
rounded edfes and polished all
over, [Insulation is CROLITE.
Made for 3,000 and 6.000 volts,

STANDARD
4"
TYPE N
VELVET
VERNIER
DIAL

Has original and matchless Vel-
vet Vernier mechanism, real ver-
nier scale, reads to /10 di-
vision. 3 point attachment for
easy and accurate mounting.
Solid German Silver construction.

VELVET
VERNIER
DIALS
TYPES B and
BM

Type B has well known V.V,
Variable Ratio of 6-1 to 20-1,
bakelite cover; dial is anickly
attached without sapecial tools.
5” Diam. New Type BM is 3
diam., for use on small receivers
and transmitters. Made with
fixed ratio only.

@
|

'*-. _ﬁ_J

DRUM TYPE
VELVET-
VERNIER

PROJECTION

SE & ST
VARIABLE
CON-
DENSERS |
for SW Use |

A special high-frequency design |
not a cut-down broadcast job. |
Has insulated main bearing and
constant impedance pigtail.
akes gang tuning possible an |
short waves. SE has 270
Straight frequency line plates.
ST has 180° Equitune plates.
Capacities up to 150 mmf. I

R.F. TRANS- 1
FORMERS
AND
COIL.FORMS

Available to cover |

from 33 MC to 150 |

KC. Formsa are
moulded R. 39, new low-loss eoil |
material developed by Radio Fre-
quency Laboratoriea exclusivelyl
for us. Blank forms are also
available for winding experi-
mental coils with 4, 5 or 6 prong |
bases. {

AUDIO
TRANSFORMERS

National Co. makes audio-trans-
formers for all purposes—for
receivers, for transmitters. There
is 8 new line of special NA-
TIONAL Transformers for Class
B Push-Pull Modulators, and
Public Address Systems.

NATIONAL N.C. 5
SHORT-WAVE
CONVERTER

Easily attached to any set in 10
minutes. Works on any set.

T{as same velvet smoothness of | Has two extra stages of ampli-

all V.V. Dials.
jected

Scale is pro-

from any po=ition, with enlarged
figures and scale divisions.
to read—no parallax.

in color on to groundi
rlass sereen and reads the same | A,

fication. No plug-in coils. Has
own huilt-in power supply, R.C.
Licensed. In standard metal
cabinet model, and De Luxe

Easy | Model with solid inlaid mahog-

any cabinet, shown ahove. I

NEW 6"
VERNIER
DIAL TYPE
Nw

Solid German Silver. Has flush
vernier, estimates to 1/20 Divi-
sion. Has 3-point variable ratia,
fully patented construction. For
amateur and Iaboratory uses.

NATIONAL SwW-45
THRILL-BOX

The outstanding short wave re-
ceiver, Range 9-2000 meters.
Very high signal to noise ratio.
True single control tuning. Made
both in low drain Battery model
and in humless A.C. model with
special power supply. R.C.A.
Jicensed

SHORT WAVE POWER

UNIT — TYPE 5880

A separate unit for S.W.A.C.
power supply. Power transformer
has electrostatic shield between
windings, R.F. Filter on Recti-
fier Tube and special filter sec-
tion, for humless operation.
Separate 2.6 Volt Filament Sup-
ply. R.C.A. Licensed.

T,
DIAL TYPE H |MOST POWERFUL MADE | SHORT WAVE MANUAL

61 Pages of latest data on Short-
Wave Reception and Receiver
Construction by Leading Short-
Wave Authorities. Volume 2,
now ready, contains ENTIRELY
NEW and different material than
Volume 1. Price each, Vol. 1 or
Vol. 2, 50c. Send today enclos-
ing stamps or coin.

Precision Radio Products
" NATIONAL COMPANY, INC., Sherman, Abbott & Jackson Sts.,

wwWw americanradiohistorv com

Malden, Mass.
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3-TUBE SUPER-REGENERATIVE PENTODE

5-meter Receiver covers—3.8 to 7.2
meters—for Loudspeaker operation.
See this issue of SHORT WAVE
CRAFT for description. All Aluminum
chassis—full vision dial—new &-volt
tubes — Pentode Output — Super-Re-
generative Automatic Filament Con-
trol—uses 2-237’s and 1-238.

Complete Kit with 3 page book-
let on building set.......... $14.50
All Wired and Tested.......... 20.00
3 Guaranteed Tubes—$3.00 Extra

30 - mmf. Comp.

1o

Cond. ....,...$ .50
1 Cardwell Type
404B Cond.... 1.50 1 tect : )
1 5-mfd. Cond..... .25 & Dogesor Srid 2 Binding Posts...$ .10
1 .00025-mfd.Cond. .25 tor Plate Coil$ .60 1 Filot Flexible
1 .0025-mfd. Cond. .25 | ; - Coupling ..... .25
3 1 Speaker Fila- ]
1 1-mfd. ......... .25 et el 30 1 3% to 1 Audio
11.-mfd. ........ .35 e A Transformer.. .75
3 Wafer Sockets
1.005-mfd. ....... .25 d ified. . .10.45
1 2.meg. Resistor. .15 (5 prong).... .30 Kit as specified. ..10.
1 50,000'-ohm.Vari: 5 1 5-Prong Socket.. .15 Panel_Dril]ed and .
able Resistor . .50 1 Crowe Full Vis- Dial Mounted. 1.25
1 United Radio ion Dial...... 1.10 Chassis Bent with
Builders Long 1 Aluminum Panel Socket Holes
Wave Oscilla- (not drilled).. .35 drilled ....... 1.50
tor Coil...... 1.00 1 Chassis (not bent Complete Receiver
2 2,000 - ohm. Re- or drilled) ... .75 Built and Tested,
sistors ....... .30 2 Knobs ......... .23

12,500 MILES ON TWO TUBES

See details in Deec.-Jan. and Feh.-March issues of SHORT WAVE CRAFT.
................................ $4.50

Complete Kit as deseribed...........
Set complete built and tested

Same as above but for world-wide reception on loudspeaker—uses
‘ Pentode Qutput 233 Tube.
Aluminum Panel—Vernier dial, ete., al! wired and tested—covers 15 to

200 eters ...

SHORT WAVE ADAPTER
Complete kit—as deseribed in SHORT WAVE CRAFT

50 Mmfd. Condensers........... $ .65
100 Mmfd. Condensers.......... .75
2-35 Mmf. Compensator......... .60
1-50,000 Potentiometer.......... .65
1-00025 Grid Condenser......... 15
1-2 Meg. Grid Leak............. 13
1-1 Mfd. Condenser. . ........... 25
6 Coils, complete. . ............. 1.50
i SWIteh e s ki b s e e s me me o g o .25

Free Booklet on Constructing Short Wave Adapter with each order

PARTS FOR “BEST” SHORT WAVE ADAPTER

“Best” Coils complete with switeh and
escutcheon plate ..., ... ..cociiivan.. $7.20
2-Gang 00014 Condenser for use for
L1 L T S PP S S ———— 1.60
80-Mmi. Midget Condenser............... 80
6x7x10 Aluminum Shield Box........... 2.75

Send for our Free AMATEUR Supply Catalog

WE SPECIALIZE IN OBTAINING COMPLETE KITS FOR TRANSMITTERS AND RECEIVERS
AS DESCRIBED IN “SHORT WAVE CRAFT.”

Cash or C.0.D. no deposit required.

TERMS:

Visit Our Store When in Town

$20.00

9.00

.............................. 16.00
1 Panel ...................... $ .50
1-5x7 Baseboard................ .20
4 Sockets—7xT%, 15¢ each...... .60
1 Set Adapter Plug and Cable
1 Vernier Dial................. .50
1 Dial mag e i oo 2 S iesrereren o .10

Total ..............oo ..., $6.75

Your Price.................. $5.95

Parts for New 2 R.F. Pentode S.W. Receiver
New "HBest” 2 R.F. Coils complete with

switch and escutcheon plate., ..., .. ..
*“Crowe” Full Vision Vernier Dial with

kngb and plate.................
UX-230, UX-232. UX-288, each....
UX-236, 237 and 238, each

ALILL MERCHANDISE GUARANTEED,
Al prices F.O.B. Irvington, N. J.

UNITED RADIOBUILDERS

1234-36 - -

SPRINGFIELD AVE.

d IRVINGTON NEW JERSEY - -
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Portable S-W Receiver
By ROBERT “BOB” HERTZBERG
(Continued from page 390)

The plug-in coils are wound on short
bakelite tubes fitted over five-prong tube
bases. The three windings (primary,
secondary and tickler) are placed in
grooves, so that they cannot be pulled
loose or disturbed. Three coils are sup-
plied with the receivers. These cover
tuning ranges from 20 to 29, 28 to 56 and
53 to 98 meters. Larger coils extending
the range up to the broadcast band are
available,

Because it is self-contained, and re-
quires only the simplest outside connec-
tions—for aerial and ground—this port-
able receiver will appeal to many classes
of radio users. It can be employed for
monitoring in amateur stations (its per-
fect shielding prevents excessive pick-
up); for interference finding; for time
reception by jewelers, astronomers, ex-
plorers, etc.; for weather and press re-
ception in commmercial stations; for forest
patrols and mining expeditions. The
batteries give long service, the “B’s”
being good for nine months or a year and
the “A” for a couple of months anyway.
A spare “A” battery can be carried in
a coat pocket, as it takes no more room
than two packages of cigarettes.

A set of this kind should appeal par-
ticularly to traveling salesmen who use
automobiles,—not for use while on the
road, but as a means of amusement at
night in a hotel. It takes up no room at
all in the car, and is readily gathered up
with other baggage. With a length of
thin, flexible wire strung out of the win-
dow, it will bring in police, amateur and
airplane stations by the dozen.

Following are details of the 3 coils:

Winding form, 2 inches long, 1% inches
in diameter, five-prong (standard UY)
base.

Turns on Primary Secondary Tickler
Coil 1 5 3% 6%
(20-29 meters)
Coil 2 9 % 8%
(28-56 meters)
Coil 3 12 1414 10%

(53-98 meters)

No. 30 double silk covered wire is used
on all coils, The primary is separated
14 inch from the secondary, and the
tickler 9/32 inch above the secondary.

Three Meters
(Continued from page 417)

with this transmitter have been pre-
sented. In order to indicate at least some
other experiments, let it be remarked
that the waves radiated out from the
transmitting dipole can be reflected by a
metal wall, and that they then form sta-
tionary waves between the transniitter
and the reflecting wall, whose oscillation
swells and nodes can likewise be demon-
strated very simply.

If the parallel wire system is not
stretched in air but in a non-conducting
liquid, then the distances between two
successive nodes are shortened to an
amount characterized by the dielectrie
constant of this liquid.

Moreover it is possible to set up the
transmitting dipole within a parabolic
mirror, and thereby collect inlo a “pencil”
the radiation energy emitted by it.
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S-M 727 Introduces a New All-Wave Principle
By McMURDO SILVER
(Continued from page 402)

quency, or harmonics, which will be some-
what weaker as the harmonics increase.

Second Harmonic—How Used

If the second harmonic of the oscillator
is now considered, it will be seen to be
2030 to 3930 ke., from which we must
subtract the 465 ke. i.f. to find what
signal frequencies it will satisfactorily
heterodyne in this set. We find that this
range will be 1565 to 3465 ke., or from
just below 200 meters to about 87 me-
ters, (there is obviously a gap of 65 ke.
between the broadcast band and the 90
to 200 meter band, but actually there is
no such gap because the oscillator covers
a range sufficiently wider than 550 to
1500 ke. to eliminate it, but the gap is
allowed to appear in this explanation as
though it existed in order to phrase the
explanation in familiar frequency terms.
Actually there is an overlap at the 200
meter points, though not as great as some
of the really excessive overlaps on the
higher frequency bands).

Very little of the fundamental oscil-
lator frequency gets through tube S3, as
in all rectifiers, but even if it should, is
of little importance, as a careful consid-
eration of all possible aspects, as well
as practical tests, will indicate. Like-
wise the higher harmonics, though
stronger, are of no importance, due to
the high effective selectivity of the first
detector circuit.

Third, Fifth and Ninth Harmonics

The third oscillator harmonic covers
the range of 3045 to 5895 ke., from which
the 1.f. of 465 ke. is subtracted to find the
actual signal tuning range, which is 2580
to 5430 ke., or 116 to 550 meters approxi-
mately. This third oscillator range, or
third harmonic range is utilized by the
third first detector tuning coil.

It is apparent from this explanation,
how the last two ranges are covered by
the fifth and ninth oscillator harmonics
penerated by the tube S3, and without
individually analyzing them, it may be
stated that they are from approximately
65 to 32.5 and 34.5 to 17.5 meters, with,
in these cases, very large overlaps be-
tween bands. (In the last case, the use
of the second possible oscillator hetero-
dyne frequency extends the range to 16.5
meters.)

Upon consideration, the whole idea is
seen to be almost childishly simple, yet
its conception is so new that basic patent
applications have been filed on the sys-
tem.

The circuit of the actual receiver illus-
trated herewith, deviates from Fig. 1
only to the extent necessary for construe-
tional reasons, such as the method of
changing antenna connections from
broadcast to short wave bands, ete.

One of the great advantages of the
system is that the tuning dial can be
divided into five accurately calibrated
sections, making the finding of stations
quite easy. This calibration is just as
accurate as the broadecast band calibra-
tion, since it is a mathematical deriva-
tive of the latter, and the broadecast
calibration being held to plus or minus
half a degree (about 3/32” total) the
short wave calibrations must be equally
accurate. This accuracy is quite suffi-
cient to enable easy hunting in a narrow
range for a new station, since once the

dial is set to the range indicated by the
selector switch, it is only necessary to
adjust the trimmer knob for greatest
noise to obtain resonance, when hunt-
ing is done by adjusting both knobs si-
multaneously. Once found, the logging
of the oscillator dial, which is quite
sharp, while the antenna tuning knob is
not nearly so sharp, is absolutely depend-
able, and stations will always be found
at the same dial setting. While the se-
lectivity on all waves is absolute 10 ke,
the short wave tuning is delightfully
smooth, easy and simple as compared to
previous short wave superhetercdynes, in
some measure accounted for by the very
(s;p(;oth, positive high reduction vernier
ial.

10 Tubes Super—With One Dial Tuning
The receiver embodying the develop-
ment described above is illustrated in
Figures 2 and 3 with its circuit diagram
in Fig. 4, and its operating curves in
Figures 5, 6 and 7. It is a ten tube all
A.C. superheterodyne, having but one
tuning dial to tune from 16.5 to 550
meters, or 18,000 to 550 ke. Basically
the circuit consists of a tuned ’24 screen
grid first detector, tank-tuned ’27 oscil-
lator, 27 harmonic generator tube, two
stages of 465 ke. dual tuned, or siamese,
'51 vario-mu i.f. amplification, '27 auto-
matic volume control tube, 27 second
linear power audic detector, push-pull 47
pentode output stage and '80 rectifier.

Starting at the left of the circuit dia-
gram, Fig. 4, there is seen what appears
to be a quite complicated switching ar-
rangement, which, however, is actually
very simple. The double-bladed switch
serves to connect the ’24 first detector
grid either to the secondary of the broad-
cast band antenna transformer, to which
is permanently connected the proper sec-
tion of the gang tuning condenser, or to
successively connect it to one of the four
short wave antenna coils, and in each
case to pick up the short wave tuning
condenser, a 200 mf., midget type, which
is the auxiliary, or trimmer, tuning ad-
justment for short waves. The upper
switch serves only to disconnect the an-
tenna from the broadcast band primary
and to reconnect it to the first detector
grid, through a permanently adjusted
antenna compensating condenser for
short wave operation,

For broadcast band reception the 27
oscillator is directly coupled to the '24
first detector by a small coupling ¢oil in
the first detector cathode lead, while for
short waves the oscillator is coupled to
the proper short wave coils by small
coupling coils, all in series, in the 27
harmonic generator’s plate circuit. The
lower portion of the switch, therefore,
serves only to include this oscillator
coupling coil in the first detector cathode
lead for broadcast band reception, or to
cut it out of circuit for short wave re-
ception. Actually, the upper and lower
sections of the switch in Fig. 4 are really
only S.P.D.T. switches in action, but are
physically five-point switches in order
that they, being ganged to the main band
selector switch, may maintain one set of
connections throughout four successive
positions of the coil selector switch. It
will be noted that the single tuned broad-
cast band circuit preceding the first de-
tector employs an extremely efficient
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WANT TO GETAHEAD

IN RADIO?

” and "bow"

Experts teach you "wi

here is the foundation on
which to build = study at

bea iy

O one can hope to become successful in

any branch of radic without the proper
training. It was to give this training that
America's oldest radio school=—RCA Insti-
tutes—was founded 22 years ago.

It has graduated thousands of students.
Many of them are now high up in the radio
industry. Your chance is greater than theirs
because of the expansion of the industry.
Don’t neglect your furure. Mail the coupon
below and read the news it brings you.

RCA Insticutes, in four resident schools in New
York, Boston, Philadelphia and Chicago, and
in extension courses for home study, specializes
in instruction in every practical branch of
radio. There are elementary and advanced
courses for every type of student. You can
study with our modern equipment, under ex-
perts at the resident schools—or solve prac-
tical radio problems at home with our special
home laboratory equipment.

Being a subsidiary of the great Radio Cor-
poration of America, you enjoy the bencfits
of association with the world’s largest radio
research laboratory. Thus our courses are kept
up to the minute. Yet the tuition cost is
moderate.

If this sounds logical to you, why inot obtain
more information without obligation. Mail
the coupon for free catalog. But do it TO-
DAY. If you put it off, you may forget—and
miss a great chance.

RCA INSTITUTES, Inec.

A Radio Corporation of America Subsidiary
) 0 o o e e e e

"

| R4

Sy | RCA INSTITUTES, INC. I
Dept. CS-4 75 Varick St., N.Y.
\'-'!y Please send me your General Catalog. I

I am eheocking below the phase of radio in which 1am |
I interested.

| O Microphone Technique

l = gzﬂi'.’f“t Stationiey 0O Servicing Home Enter-

O Talking Pictuses

[

|

) Aviation Radio tainment Equipment |

l O Raillo Operating O TFelevision I
| Nam. |
l Addrese I
Occupati Age ... |

— W W e — W S D D W b
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TRANSMITTING SETS

Our modern Kits furnish
A1l necessary parts and
hardware to build the
transmitters as shown in
photo,  Full Instructlons.
Will operate AC or DC.
Any tuhes or batteries or
eliminators.  Any power
from zeto to 50 watts.
All parts will stand up
oh high power. {(Range:
500 to 1000 miles on re-
2 :ol\z}m: tuhe.)  MODEL

RANSMITTER:
$12.00. KIt. $6.00. Warks in any twe ilam Iands wll.l‘n.
out changing coils!!'! T P.T.G. clreult. single control.
€an be used In new phone band at 160 melers,

MODEL B
'I;RANSMITTER‘ $13.00. KIt, $6.70, Hartley clnult.
Phone atrachments. $1 exira. =~ FIL transformer, $3.2
Type 45 trnnsmln!ng tubes, $1,00. Keys, $2.25. \lck-

eled “*BMike,”" $5.95

NEW

SHORT WAVE RECEIVERS!!

Delft All Short
Wave Wavemeter

This wavemeter is simpte
to use and suves time in
tuning In foreign stations.
K up the wavelength
of station wanted, Bet
wasemeter to this wave-
lencth (marked on wave-
meter dial). then tune re-
ceirel to the wavemeter,
Any statlon easy to find,
Not connected to set in
any way, just bhrought
Near it. Nothlng  else
Needed to use
your sget.
to 250 meters s0 any statlon can be found. Accurate.
Shlelded.  Callhration remabis constant. Numerous othier
uses; Checking reccivers, coil and condenser ranges. trans
mitters, etc,  Absalute necessity to exnerimenters, Use It
10 demonstrate your sets, Worrks with any short-wave
regencrative receiver like DELFT, Pliot, 8-M, Natlonal,
etc., etc. Works with battery or electric sety allke. Also
warks with adapters. Comblete Wavemeter with Dlug-in
colle, large accurate ealibration chart and FULL 1N.
STRUCTIONS. List Price $15. Your Special Price Pon-
paid. $8.95. Jobbers and dealers ses us . .
We can_also supply a cheaper wavemeter, not Quite as am-u

rate. lias plain dinl, wooden cabinet. Range 15-120
meters.  Complete with chart, $3.95. .
HAM-BAND Wavemeter. Looks llke above meter. % of

1% aecuracy. With calibrated coll for any one Elam
band. $56.95. For each extra band desired, add $2.00,

TWO-TUBE PORTABLE SET!!

il Here’s your Set!! Takes
up minimum S8pace, easy
to move around. All com-
plete as shown. Gives fine
inud headset volume on
any short wave. Will alzo
get ordinary broadcasts!
Light In welght, 1.000
miles on emall aerlal. Ex-
tra sllp Inside case. T'ses
2-volt tubes and PEN-
TODE TUBE {works liko
3-tube set'). Slze: 9x
18”x7” deep. Complete,
By all means get our
fow-price catalogue before
¥ou huy anything in the
short.-wave Tine!!  Send
few stanips for same. low
ahout ultra-short waves?
2% off for cash in full,
Forelen onilers eash. 1f
C.0.B)., gend 157 ln Rills
or stamns, pay  rest to
Dpostman  when  delivered.

All-Electric or Battery Sets Using Screen-

Grid and Pentode Tubes!
PENTODE AND SCREEN.GRID TUBES!! Remember:
pentede tubes cost no mwore but glve the volume of two
ordinary tuhes! | Our seis are speclally designed to use
this fine tube! These scts are BETTER! Anything that
gors 0n At short waves (alse ordinary lhreadeasts) can be
picked up with one of thiese sets, inchallng fureikn coun-
tries direct! Latest factory metal chassls and all clreuit
improvementst  Get_a mmdern set for less! ONE TUBE
SET COMPLETE (DC) $2.90. Tube, $1.30 extra, 2 dry
cells and 1. 43-velt B-Rattery make it complete. Can be
used just as it 1s, as & separate one-tube set, or alse as &
converter for either an AC or a DC bhroadeast set. Dy
building a simple oscillator to it. becomes a superhet con-

verter of the latest type. Kit of Parts, $6.45. ONE
TUBE AC SET COMPLETE: $9.00. 'l‘uhE. 90c, AC Klt,
$7.45. TwoO BE_ SET USING ENTODE: DL l\ll.
$6.8! AC Klt, 3875, HIGH- GAlN TwO.TUBE SET:
{(AC or DC) USES screen-grid also pentode zube $13.00
Complete, DC KIt, $8.95. AC KIt, $10.95. #‘lu(l;x.-: GSAI'(:‘O

extra fur DC set, $2.25 extra fur AC set.
THREE-TUBE SET (Wurks sheaker on better stations)
{(AC or D) uses screen-grid and two pentodes, $17.00.
DG Kit, $10.00; AC Kit, $12.00. Tubes. $6.30 extra for
DC set; $3.75 extra for AC set. THREE-TUBE K T
(Uses_ bentwdo in tast audio onlyl DC l\n. 8.35. AC
Kit, $10.35. FOUR-TUBE UNIVERSAL SHORT- WAVE
AND TELEVISIDN RECEIVER: (looks exactly like the
3 tuher In phioto, hut Ia one tnbe larger), Has Tun
screen-grid R. atace. recencrative delector. audlo and
pentode tube—will work for Televislon.  Works like a 5
tube set! DC Kit. $15.00, AC Kit, $18.00, Assermbly
charge on 4-Tube sets is $3.00. Any of the alne AC
Kits needs & $3.25 filament transformer and an Inexpen-
slve I-elimlnator or power pack to make them complete.
You can operate ANY AC SET femvorarily on Ib hatts:
buy the power Dack later. You can use any standard
power pack. The DL two and three-tube models need
2 dry eells and 3, 45-vult B hatts. atterles are cheap
now, Orndinary loudspeakera, aerlal or Rround connec-
tions can be used. Remember: Our prices may ok
higher but they aro really lower: we belleva in showing
you exactly what you are fettlng. All your needs are listed.
All sets come complete with & set of plug-in colls, alio
Inatructions, of course, Our sets outperform many sets
having more tubes! Fine beadpliones, $1.95 pr. ‘27 AC
tubes, 90c, (Tested at short wares!)

Send Few Stamps for our Catalogue!!
We manufacture a coil-windlng set that makes latest low-
loss accurately-spaced short-wave coils. Bet Includes ab-
solutely everything to make the finest colls monry c¢an buy.
Includes turn-spaclng farm, wire. forms, and full 1nstrue-
tions showlng coll aml condenser sizes for any shioTt Wave.
Complete, $1.49, Postpald. Short-wave Tuning Condenser
(.00015) $1.33. Kegencration Condenser, $1.23. \We have
some sllahtly used radlo parts, Pkg. No. 1, $1.19, post-
pali; pkg. No 2, $2.49, postpald.
Coule-Practice Bet, Uses *99 tube.
$3.85. Tube, $1.25. 4-prong S.W_ tuhe-base. pluc-in
colls, set of 3 (15-125 meters) for 0001, .00015 or .00014
condenser; for detector, $1.50. for R.F. Amplifier use, $1.23.

Latest Natural-Tone
2 Dy cells run it.

qW hmkupﬂ FREE with es. set of coils.

DELFT

Phone: Higate 0748 OAKLAND

DELFT RADIO
524-A Fairbanks Avenue

SHORT-WAVE AND
ULTRA - SHORT -
WAVE RADIO

:: CALIFORNIA SPECIALISTS

UNIVERSAL

HANDI-MIKE LIST
2.BUTTON $1500

Maximum  volumn. minlmum  hiss
scientifically damped. Truly natural
in tune and the most rugged mlcro-
phone vet devised, No delicate paris
to bLe damaged if deopped, jarred
ar roughly handled For announc-
Ing, transmltting or home recording
Our Engincirlng Department is  at
your servlce New catalog covers
twelve models front $5.00 up.

LTD.

UNIVERSAL MICROPHONE CO..
424 Warren Lane, Inglewoed. Calif.. U.S.A.

| ctarosTa” | FREE !

CONTROL HANDBOOK
sad CATALOC

1932

Write for your copy
of the most complcte
Handbook on  escfy
type of a varlahle
reslstance—from tlny
center tanhs and
volume controls up to
heary motor speed
controls.  Every Fx-
rerimenter, Service
Man and Englneer
should have n copy

bandy.
o +
“cunosm*—:
2 ()
CLAROSTAT MFG. CO., tnc. o

285 N 6th St. Brooklyn. N, Y.

www.americanradiohistorv.com

April, 1932

inductance of fairly large size, insuring
an excellent ratio of image frequency se-
lectivity, as well as making for a 2 to 1
increase in signal to mnoise ratio as
against the use of a siamese, or dual pre-
selector circuit. The short wave antenna
circuit is likewise single tuned, and be-
cause the tuning range of each of the
four short wave antenna circuits is con-
siderably wider than the harmonic range
of the oscillator which it is initially in-
tended to utilize, and as this antenna cir-
cuit is separately tuned, it is possible to
utilize either of the two possible oscil-
lator points for any desired signal, and
to develop other combinations of dial set-
tings for a short wave signal (say be-
tween 16.5 and 40 meters). If this con-
dition existed in the broadcast band it
would be a serious drawback, but on the
sparsely populated short wave bands, it
permits the choice of an optimum point
for any given station at will, and is an
appreciable advantage.

Examining Fig. 2, the chassis is seen
with the top of the large shield housing
the gang condenser and all coils but the
oscillator removed. The four short wave
coils are clearly visible, as is the gang
condenser, 600 kc. oscillator trimmer
screw adjustment, and the quite large
broadcast antenna ceil, with its small
over sizes primary v1s1ble in its center.
The tubes are, right to left, ’27 harmonic
generator, "27 oscillator, '24 r.f. or first
detector, two 51, i.f. tubes, 27 audio de-
tector, 27 A.V.C. tube, two ’47 pentodes
and ’80 rectifier. The tuning meter is
seen above the dial, actually centered
over the dial, and the i.f. transformers in
the three round aluminum cans, their
trimmers accessible from below. The
power transformer is to the left of the
dial, and the audio transformer at the
left rear.

The dial is divided into five differently
colored sections, correspondmg' from left
to right, to the five successive position
of the range selector switch. The four
left, or short wave sections are calibrated
directly in megacycles, and the right sec-
tion in kilocycles from 550 to 1500 kc.,
less the final zero, or from 55 to 150.
This greatly facilitates tuning, and re-
duces “hunting” to setting the dial to
the desired point and to simply adjusting
the short wave antenna trimmer for
greatest noise or loudest signal for any
setting of the dial.

In Figs. 5, 6 and 7 appear performance
curves on the set. From Fig. 5 the sen-
sitivity is seen to vary from 1.8 to 2.8
microvolts absolute, which is fully ade-
quate for any American location. (Actu-
ally these figures have been made low—
as low as any set that is ever passed by
inspection, practically all being held to
less than one microvolt absolute.) Fig.
6 shows a band width of 28 ke., 10,000
times down, which simply means absolute
10 ke. selectivity.

Fig. 7 is quite interesting, indicating
the power cutput in watts plotted loga-
rithmically (as it sounds to the ear)
against microvolts input. It will be seen
that the power output reaches practically
a maximum at 20 microvolts absolute in-
put, and remains constant (at whatever
the volume setting may be) from there
on up. This represents probably the
most perfect job of A.V.C. yet produced,
and means that any signal sufficiently
above the noise level to be entertainment
will come through at the same volume as
will a powerful local for any given vol-
ume control setting. The fidelity curve
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is flat to a couple of decibels from 40 to
4000 cycles, and then falls off very sharp-
ly indeed to insure absolute 10 kc. selec-
tivity and freedom from hiss.

As for results—since an afternoon and |
evening of playing with the set in Chi-
cago will bring in at least one broadcast |
station for every dial degree, police sta- |
tions all over the country, plane to
ground conversations, television signals,
amateur phones from all over, and all of
the principal American, European and
Asiatic short wave broadcasters, all
without any fading, and with the
simplest, sweetest tuning ever found in
a short-wave set—what more can be
asked?

LEGEND
Model S.M, 727 Shortwave-Broadcast
Receiver
C1-C2—2 Ggang Variable Condenser 3465 Mmf.
Max, += 5 Mmf. v e+ 1
Mmf, 90° — 180° 4+ 14 of 195 ; use
with dinl seale,
C3—23 Mmf. Trimmer Condenser.
4 —200 Mmf, Varialde Midget Coumdenser,
C3—0,1 Mf, Condenser—Sprague.
Co—0.1 M. Condenser—Sprague,
CT—0.1 Mf, Comlenser—sSprague.
C8—1.0, .5, .0 Mf. Condenser.
CO—1.0 Mi. Condensger 130 V, (Dual with

«-22).
C10—.001 Mf. Condenser Mica.
C11—.001 Mf. Condenser Mica.
C15-—.025 M1, Condenser—=~8prague,
Cl4—.004G Mf. 700 V.-—Sprague.
C15—.00015 Mf, Mieca.
Cl16—0O=cillator Trimmer Condenser.
C17—0.1 Mf, Condenser—xprague.
C18—.1 Mf. Condenser—Sprague,
("19—0.1 Mf. Condenser—Xprague,
C20-—.0005 ML, Condenser Miea,
C22—1.0 Mf. Condenser, 150 V. (See C-0).
C23—4 Mf, Thy Electrolytie Cond. 450 V.
C24—x Mf. Dry Eleetrolytie Cond. 450V,
C25—+4 Mf. Dry Electrolytle Coud. 430 V,
CL0— 0.1 ML, Condenser—Sprague,
L1—19% Broadeast Antenna Coll
K.C.).

(550-1,500

L2—202 short Wave Antenna Coil {1.56-
3.46 megacycles).

1.3—201 sShort Wave Antenna Cofl (351
n.36 megaceyveles,

I4A—200 short Wave Antenna Coll  (3.94-

10.2% megacyeles).
L5—199 sxhort Wave Antenna Coil
18.15 megacyeles),
L3—198 Oscillator Coil.
L7-—10145 Choke. (Iron Core Plate Filter.) |
I8-Lo—281 I, Choke. (1F amd 24l Det. C'ets.)
M—Tuning Meter—15 M.A, [
P1—100,000 Ohin Vol, Contrel
A.C. Switeh).
RT—100,000 Qhin Iesistor—1 Watt Carbon,
R2—400 Ohm Restator—Wire Wound.
R3—100,000 Ohm Resistor—1 Watt Carbon.
Ri—14 Mezohm Tapered Variable Resist-
ance,
R3—25.0000 Olim Reslstor—1 Watt Carbou.
R6—200,000 Olun Resistor—1 Watt Carbon.
RT—4 Ohm Resistor—Wire Wound.
R8—6G0,000 Ohm Resistor—1 Watt Carbon,
RO—2.500 Ohm Resistor—1 Watt Carbon.
R10—200,000 Ohm Resistor—1 Watt Carbon.
R11—1 Megohm Resistar—1 Watt Carbon,
R12—1 Megohin Resistor—1 Watt Carbon.
R13—3200.000 Ohm Resistor—1 Watt Carbon.
Ri14— 10000 Ohm Resistor—1 Wart Carbon.

(9.6~

{Com. with
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The

COMET
IIPROII

The Hammarlund-Engineered
High-Frequency Receiver
for Professional Operators

with

Handsome walnut cabinet
*business-like’” control panel.

An eighttube customvbuilt super-heterodyne,
which will do all that the professional operator
demands between 14 and 200 meters.
Efficient band-spread tuning system, with special
long-wave oscillator for sharp, clean C.W. recep-
tion; alse simplifies tuning.
Quiet 227 tube omiput, with phone jack and
speaker connections. Connection also for ex-
ternal amplifier.
Super-sensitive; super-selective.

Write for details.

A clean-cut, accessible
chassis.

HAMMARLUND Precision PARTS
For Short - Wave Construction

ISOLANTITE SOCKETS.

ISOLANTITE
FORMS. Lowest losses.
sensitivity and selectivity. Non-slip-
ping surface. No drilling. Flat-tep
handle for marking wave-lengths.

Short - Wave COIL
Maximum

Winding surface, 2%” long by 14" :':']e::;i“l: eﬂ::::::“::: ':;
. 3 ec 2
diameter. Four, five and six prongs humidity. Top and sides

to fit standard sockets or the new

b
Hammarlund Isclantite Sockets. glazed.  Perfect contact by

reinforced side-gripping rust-
proof springs. Four, five and

six prongs, with standard

mounting centers. P .’
Short - wave TUNING CON- // (0
DENSER. High capacity : wide 0 G
range. Soldered brass plates. Mail the e \$ .

rugged frame. Double four-
point wiping rotor contact. Iso-

V4 N e )
Coupon G"\Bﬂ"f‘&@“.@‘

lantite insulation. Single and s «.‘,?: o
dual models; 20 to 325 mmf. N -;-"".&‘ "
per section, // RY; %"H °¢E’°¢&

R15— 10,000 Ohm Reslstar—1 Watt Carben.
R16— 10,000 Ohm Resistor—2 Watt Carbon. |
RiT— 6,300 Ohm Reslstor  Ohmite Red |
Dovil—} Watt, |
R18—220 Ohm Resistor Ohmite Red Devil—
2 Watt.
R19-—400 Ohm Resistor—Wire Wound.
sS1—"24 Tube,
B4 NT-NRRU—"27 Tubes.
N-N6—"47 Tuhes.

N2RE—"01 Tibes,
S ‘RO Tube.
S11—8peak-r Socket.

SWI-8W2—TFandem Change-over Switel.
S|W3—\.C. Switch (Combination with volume |
coutrol .

Ti—Q-1 LF. Transformer.
T2 Q-2 LI, Transformer

Have you read
the
EDITORIAL
YET?

Every Set

AMPERITE corrects line wolt
age variations. improves recep-

. tion. Installed in 5 minutes.
I,H‘ PuLAcHEK p No chassis changes. :
I I DO I% Write Dept. SW-4 for details.
YOL;Al mu§ I‘ 234 BROADWAYC 3 .0 | T JPERTE (Grporation
REGISTER YOUR I ']- o) Mll(w 56) BROADWAY. REW YORK
TRADEMARK av ELCRAUIMITLE ) o

TE

REG. PATENT ATTORNEY FPROF. ENGINELER

WIIAT 1S YOUR INVENTION? Self-Adjusting
Send me a simple sketch or model for HEMTME CONTROL
CONFIDENTIAL ADVICE P o i e NN

www americanradiohistorv com
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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
N mike to the smallest screw.
GUARANTEED QUALITY GOODS
Prices Lowest Ever Quoted
Fresh new dependable Merchandise at
Bargain Prices!
Leading Manulacturers Lines Complete
Send For Your Copy Now!

SAMPLE BUYS FROM THIS BOOK

1.9
Replacement 500V-8M¢
Transformer Dry Cond.
ond Three Thousand Other Bargains

HEADQUARTERS
for SERVICE MEN'S SUPPLIES

Radolek Co.,
404
Canal Station"l
Chicago. 3
Please send me without obliga- UPON
tion your Service Man's Supply Book.

Name
Address
Ciry

State

“For METER'S Sake”
USE LITTELFUSES

Assorted carton of 50 In-
strument Littelfuses nod
10 mouniings, Cuntains
6 slacs. protecting any
weter from the swall-
<t galanvmeter th a
01 ammeter. Naves il
cost ol ohe harhout of
A pood meter. Complete
dircetions on carton and
in_instruetive  catalos
L Cashoorders posts

bavidl
- Price Complete $8.30

Littelfusees also made in hikh voltage ranges
transmitter tubes, ete.  Sce your dealer or
LITTELFUSE LABORATORIES
1768 Wilson Ave,, Chicago

GRAPH-
OMOTOR

The efficient elec-
tric phonograph
motor— absolute-
ly noiseless no
brushes or auto-
matic switch to cause interference—Speed
1,500 R.P.M. 110 volts—A.C. current—
power consumption 20 watts—reduction
gears—speed controllable 90 1o 70 R.P.M.

finish black enamel —exceptionally low

price. Ovrder direct from
GMNAL
—1':
MENOMINEE MICHIGAN

T3—Q-3 LK. Transformer,

T4—10150 Audio Transformer.
To—10200 Output Transformer,
TG6—10202 Power Transformer.

Silver-Marshall All-Wave Super-Het.

Coil Data
Referring to the LF. transformers, T-1, 2
and 3 in the diagram, these have 125-mmf. |

(max.) variable condensers 48 trimmers awross
primaries aml secondaries as shown.  Eaeh
LI, trausformer has two ¢oils 1m an aluminum
shield, and each coil consists of 209 turns (10
strands)  No.o 41 8.8 Litz. (induetance 1
mh. at 1,000 excles and reslstance 7.4 ohmns).
The eoils are bank-wound and have an internal
diameter of H ineh, and each eoil is 3% ineh
thick. The 2 coils are spaced alhwut 14y inches
apart and should be not less than !4 inch from
the aluminmn xhiekl can, Both coils are wound
in the same dircction.

Harmonic Generator Coil Data

1.56 to 3.46 megacyeles.  Primary L-2-—-48%
turns. Noo 27 enameled wire, spaec wouml.
Secondary L-T—1x Y turnsg No. 36 1Ws.C. close
wound,

351 to 6.36 me. primary 1-3—25% turns No.
21 enameled wire, space woutul,  Secomdary 1,-8
-—'121/_» turns No. 36 1L8.C, closge wound {these
coils so far specified wound on 1% inch outside
dlameter bakellte tubing).

5.4 to 10.29 me. primary L.4—163% turnx
No. 10 enameled wire, space wound ; secondary

L-9-—124 turns No. 36 1L.5.C. close woundd.
9.6 to 18.15 me. primary L-53—06% turns.
No. 17 enameled wire, space wonnd.,  Secomdary

L-10—10% turns No. 36 DL.S.C, close waund.

Broadcast Coil Data

I'rimary 450 turns Neo. 34 L.C.C, wire, bunch
wound .5 inch in length on o form 2 inches in

diameter. Secondary 83 turns No. 24 cnameled
wire wound on the same tube, which is 4%
iuches long.

Osclllator Cofl: T.-6, T-11—11 turns No, 36
enameted wire. eloxe wound.

T-12—30 turns No. 36 enameled wire, close
wouinl,

I.-17—S&1 turns No. 28 enameled wire, wound
GS turns per inch.

Coils T-11, 12 and 173 are wound on 171
ineh ontside dlameter tube; these three coils
being placed in o row with Jy Ineh spaee be-
tween coils, the order being L.-11, L1353, L-12,

Over one end of T.13. near eoll TA11, ix
wonml coil 1-14, eomprising 43 turns No. 36
enameled wire, elase wound, on a tube 174

inches outside dinmeter.
(To be concluded in ncat {3suc.)

A Crack German Short

Wave Station
By DR. L. ROHDE
(Continuwed from page 391)

The first stage produces a constant
frequeney by a piezo-oscillator, which is
either doubled or directly amplified by
the second stage. Here it is well to use
a screen-grid tube, which prevents feed-
back action on the first stage. In this
manner one obtains a very constant tone
for telegraphy.

The third stage operates as push-pull
amplifier, By exact symmetrical con-
struction one can very easily neutralize
this stage. A high degree of efficiency
is ohtained; also such a stage lends itself
well to correct modulation.

The fourth stage, like the third, is
used for amplification. In the arrange-
ment shown one can obtain a very high
degree of amplification without feed-
back action.

Everything else
drawing.

The current distribution for the entire
station is made from a switchboard, as
shown by Fig. 3.

is eclear from the
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—building, test-
ing and repairing
radio sets

s

Py, Rapio
_FADI 3repye

— o U
MR RepE i

ST

The three volumes of this library cover the entire
field of building, ropairing and *‘trouble-shooting™
on modern radio receivers. The Library is up-to-
the.minute in every respect and is based on the very
Latest developments in the design and manufactare
of vquipment. The rapidly-growing interest in
short-tvare reception and television s thoroughly
covered in a complete section which deals with the
construction of this type of apparatus,

Radio
Construction
Library

(1931 Edition)

By JAMES A. MOYER and
JOHN F. WOSTREL

Three Volumes — 993 Pages, 6x9
561 Illustrations

VOLUME I: presents the fundamental principles
of radio so clearly and simply that anyone of
average training will be able to read, understand
and apply them. In one chapter alone, it gives
actual working drawings and lists of materials for
the constrnctian of seven typical sets.

VOLUME II: f{ully discusses all of the elemen-
tary principles of radin construction and repair.
An cxplanation of the necessary steps for “trouble.
shooting.””  repairing, servicing and  constructing
radio vets successiully.  Practical «ata is also given
on antenna systems, battery climinators, loud speak-
ers, chargers. cte.

VOLUME 1II: covers the
underlying the operation of vacnnm tubes in as
non-technical a manner as is consistent with ac-
curacy. It discusses the construction, action, re-
activation, testing and use of vacuum tubes; and
an interesting section is devoted to remote control
of indnstrial processes: and precision measureients.
EXAMINE these books for 10 days FREE
This Lihrary is not only a thorough hmmne-study
course, but a handy means of reference for the mare
experienced radio experimenter, repair man, and
racdio shop-owner.  Tn these men, as well as to
those who desire to advance in the radio profession.
this offer of a 10 days’' Frece Examination is made.

Simply clip, filt in, and mail this coupon

cssential  principles

McGRAW-HILL seeeee—
FREE EXAMINATION COUPON

S -

McGRAW-HILL BOOK COMPANY, INC.

370 Seventh Avenue, Néw York.

Gentlemen: Send me the new 1931 RADIO CON-
STRUCTION  LIBRARY, all charkes prepaid, for
10 days’ Fre¢ Examinztlon. If zallsfactory I wlll
send $1.50 in 10 days and $£2.00 a month until
£7.50 has been paid.  If not wanted 1 will return
then at your expwlise,

Name
Tome Address oo i e
City and Stute

Pusition

Name of Compam
(WRITE PLAINLY AND FILL IN ALL LINES)

— i . e e . e e e B g e
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MIGHTY-ROLAND
RADIO SET

COMPLETE WITH 5 EVEREADY
4-PILLAR TUBES

Special Introductory Price

$16.95

5 Tubes—Multi-Mu—Pentode—High Gain—
Extraordinary Selectivity—Shielded Chassis
—Laboratory Tested for Tone and Sensitivity

‘Also Powerful Dynamic Speaker—Works
Both on Indoor and Outdoor Antenna—
Wavelength 195 to 550 Meters.

Also 2-Tube Short Wave Kit using Ham.
merlund Condensers—Wavelength 15 to 250
Meters—Complete less Tubes and Cabinet,
$10.00.

ROLAND RADIO COMPANY
Dept. S.W.C.

27-35 Hooper St. Brooklyn, N, Y.

G.E.PHONOGRAPH MOTOR

Synchronous i 10 Velit.
0 Cycle. 80 R.P.M
Motor

place of old fashion

ed hand winding

spring metors.

many other uses. These G, E. m

are all brand new in orlginal factory cartons, Iully

ﬂn;lnnl:ldl sxz‘joo nhﬁ nng 33.{95. Inchld‘l:dz 12 inch turn.
e, hip) Prepaid. anufacturers dealers write

fur Special 8:-1:!1!.! Price.

NATIONAL JOBBING & EXPORT CO.
109 W. Lake St. Dept. 214, Chicago

DEALERS—AGENTS
WANTED

EVERYWHERE to Handle

the Fastest Selling Radio

Attachment on the Market
Today

= -
THE POLICE LOWWAVE ¢ 5;,14
CONVERTER R L
A new invention that js easily .'I
attached to any radio— by 4
reans of which anyone can tune h

in. at any time on local bolice
broadeasting and get such thriliing—exciting—and
often sensatlonal—items as headquarters puts on
the alr for Radio-Police squads. Simple instruc.
tions are furnisheqg,
SELLS FOR ONLY $3.00

Bend $1.79 for sample, no stamps. Or if you wish,
send 10c in stamps for C.0.D. order and pay Dost
man the balance of $1.69

POLICE LOWWAVE LABORATORIES
| £460 Muron $t. Dept. 2 Totede, Ohlo

SHORT WAVE CRAFT

What Time and Season to |
Listen for Certain Waves

By M. H. GERNSBACK
(Continued from page 407)

spring and fall there is a transition per-
iod. In the fall, good reception periods
gradually change from evening to after-
noon hours, and then to morning hours
in midwinter, as mentioned above. In
the spring the process is just opposite
that of fall.

For reception from the west the 25
meter band is good from 6 P. M. till
about 3 A. M. in midsummer for dis-
tances up to 5,000 miles; for distances
up to 10,000 miles it is good from about
1 A. M. till 9 A. M. E. S T. In the
wintertime for western stations up to
5,000 miles reception is good from 2
P. M. till around 9 P. M. E. S. T. Over
5,000 miles reception is liable to vary,
due to the fact that signals may reach
the receiver either from the east or west.
l  Reception from the south on these
waves in summer time is good from 8
P. M. till about 1 A. M. and from 6 A. M.
till 8 A. M. In winter they may be use-
ful during daylight hours, but they are
not of much use between 10:30 P. M. and
7or8 A. M.

Wavelengths between 29 and 35 meters
will be taken up now. Reception from
the east 3,000 miles and over in summer
time is possible between 5 P. M. and 2
A, M. E. 8. T, or when darkness pre-
vails over the whole distance or nearly
so. In winter time reception is possible
from about 2 P. M. till 7 P. M.; seldom
later than this time. On occasion recep-
tion may be had around 7 A. M. from the
east (up to 5,000 miles).

Reception from the west for distances
of 3,000 miles in summer time is possible
from 10 P. M. till 8 A. M. For distances
greater than this, reception is possible
from about 1 A. M. till 8 or 9 A. M., or
when darkness is nearly (or totally)
complete across the whole distance. In
winter time for distances of 3,000 miles
reception is possible from 3 P. M. till
about midnight. For greater distances,
that is, from 8,000 to 10,000 miles, recep-
tion may be good from 4 A. M. till about
11 A. M.

Variations may be noted here because
the signals may reach the receiver either
from the east or west. For reception
from the south the best hours in summer
time are from 9 P. M. till dawn. In
winter time from 6 P. M. till 11 P. M.
and from 6 A. M. till about 9 A. M.
The morning period is not as good, in
general, as the evening period.

The band between 35 and 42 meters is
quite similar in most respects to the 30-
35 meter band. The only difference being
that it is necessary to have almost total
darkness at both transmitter and receiver
for good reception in summer. This band
is better for winter reception than the
30-35 meter band.

The last group of waves that we shall
consider is that from 42-50 meters. These
waves are almost entirely useless for dis-
tances over 3,000 miles in summer time,
if there is appreciable daylight over any
part of the signal transmission route. In

| winter time, however, good results may

be had if one end of the system is in
| broad daylight. Thus European stations
operating around 49 meters are occasion-
ally heard here at 3 or 4 P, M. on a
winter's day. Best reception is had, of
course, at all times when total darkness

| TELEGRAPHY
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PRESTON OHMMETER

A new vacuum tube operated ohm-
meter using one 227 tube. Works
right off the A. C. Line.

Has three scales, testing resistors
from 0 -10,000 ohms. 10M - 100M
and 100M to a megohm.

All A. C. operated and checks up to
a megohm,

Complete in fabrakoid covered wood
box, with cover, lock, and carrying
handle.

List price $15.00. Special price to
experimenters $9.25.

BEEDE ELECTRICAL

INSTRUM. CORP.
Penacook, N. H.

WIRELESS or WIRE

Everything Need-
ed to Acquire
Either or Both

Codes

Code Transmitter
10 Rolls of Tape
(2.000 ft. mtr.}
Complete Book of

(Both Codes)
Extra Tapes
Write for Details =

Instruction.
INSTRUCTOGRAPH CO., Dept. SW-6
912 Lakeside Place Chicago, 1.

| prevails over the whole circuit.

www americanradiohistorv com

TELEVISION

As pioneers in experimental and develop-
ment work in every branch of the tele-
vision field, including lens-disc projec-
tion equipment, cathode ray apparatus,
ultre short-wave receivers, etc., many of
our products are now available to the
public at moderate cost.

Many new products in process will be
marketed as rapidly as developed.

Literature on request.

TELEVISION MFG. COMPANY
OF AMERICA, Inc.

Sales Office: 5 Union Square, New York
FACTORY: 73 LEBERTY AVE., B'KLYN, N. Y.
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W hat Are You Doing to Pre-

pare Yourself for the Future?
Have vou definitely  decided
upon vour career or are you still
groping in the dark?

Why Not Go Into a Growing
Field Where There Are
Unlimited Opportunities for
Advancement?
Radio and its numerous hranches
are virgin fields and the men in
the industry have splendid op-
portunitics of getting ahead.

Have a Training That You
Can Fall Back Upon and

Insure Your Future!
Don’t be canght in an economic
uphcaval. Be prepared with an-
other vocation—you have o
chances of gerting a position.

We Teach You Everything
You Need to Knowto Qualify

Yourself as an Expert.
Our svstem 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.8 you will learn that our

system will cost you only one-
third of what you expected to

pay.

Teleplex Company BV
76 Cortiandt Street, New York, N. Y.

1 am very much interested in laylng the foundation
for a Dbetter futere and would like You to setul me

sour pamphlet which explaing all. I am not obii.
cated in any way.
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Solving the B.C. Problem

By THOS. A. MARSHALL
(Continued from page 399)

cast spectrum. There are a number of
short, wave converters on the market to
meet the increasing demand for receiving
certain short wave stations throughout
the world which broadcast programs.
These converters would not be suitable
for reception of extremely short wave
lengths, due to the limited range of wave
lengths which they cover.

The circuit as shown in Fig. 5 is suit-
able, due to the fact that it will cover all
the present short wave lengths which are
used for broadcast purposes, as well as
the ultra short wave lengths. The con-
verter is employed in conjunction with a
broadcast receiver by connecting the out-
put of this unit to the input of the broad-
cast receiver. The latter unit is tuned
to some frequency around 550 meters. A
short wave station is then tuned in on the
converter, which actuallv converts the
low wave to a wavelength of 550 meters
where it is amplified ana detected.

In actual operation, it has been found
that the results obtained from this con-
verter, operated in conjunction with a
good broadcast receiver, save the best of
results, The selectivity is extremely sat-
1sfactory. and the problem of image fre-
quency 1s reduced to a negligible value,
The converter may also be employed with
a super-heterodyne receiver by what is
termed double super-heterodyning.

In conclusion, the writer wishes to em-
phasize the fact that there are still too
many stations in some localities, and not
enough in others; too much interference
to distant stations, and not enough
“cleared” channels. By employing a new
band for local broadeast, the present con-
ditions will be corrected, and the air over
every spot in the country will be full of
wonderful radio programs of useful en-
tertainment available to every one who
has the ‘“‘price of a set of some sort to
hear the big show.”

SHORT WAVE CRAFT
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Coil Data
Diam. |

Bqnd . eter of

in  Coil coil in
meters No. L L1 L2 L8 L7 Inches

RO 1 6 22 21 20 6 2

40 2 6 14 14 13 6 2

30 3 6 R 8 7 4 2

20 4 5 6 [ 514 4 2

15 5 5 3% 31, 3 3y 2

11 6 4y 4 4 4 4 1

? TR ‘1 sy 3 3 4 1

7 21 215 2 4 "

5 9 3 2 2 2 4 1

For coi_ls numbers 8 and 9 space tickler
coil by trial until the desired frequency is
obtained.

Coils 6 to 9 inclusive are wound with

No. 22 DSC wire without spacing of |

turns.

L, L1, L2 and L8 for coils Nos. 1 to 5
inclusive are wound 20 turns to the inch
with No. 22 enamel covered wire.

L7 for coils Nos. 1 to 5 inclusive are
wound with No. 28 enamel covered wire.
Tickler and grid coils for coils Nos. 1 to
5 are spaced ¥ inch.

L7 is center-tapped for plate voltage
feed and for output of converter to the
broadcast receiver.

The detector is the frequency changer,
and functions as an autodyne detector
circuit. Due to its sensitivity and ease
of operation, this method of frequency
changing is employed rather than an ad-
ditional oscillator stage, which forms an
essential part of every super-heterodyne
receiver,

www americanradiohistorv com

April, 1932

st =4

Short-Wave Coil Assembly

Eliminates Plug-in Coils

A

=

—

e

An assembly of four short-wave coils and a low
capacily switch eliminating the inconvenience of
plug-in coils, Just a turn of the switch enables
covering of entire short-wave bands from 10 to
200 meters.

This coil and switch assembly can be easily wired
into a super-heterodyne Short Wave Converter
circuit ; also a modified model is available for use
with two tuned R.F. stages, 5 switches controlled
by a single knob, switching the coils in both R.F.
stages.

Complete wiring diagrams and instructions for
building Short Wave Converters or 2 R.F. Short
Wave Receivers furnished with each assembly.

changing
Fur-

We manufacture

anti-capacity band
switches for use with any short wave coils.
nished with knob and escutcheon plate showing

wave length from 10 to 200 meters.
Write for Prices.

Send for Circular SW-4 and get full information.

Best Manufacturing Company
1200 Grove Street

A Real
Universal Meter

that is creating widespread
interest

COMBINATION
MULTI-RANGE

Voltmeter and Milliammeter,
A.C. and D.C.

employing the new Weston A.C. and D.C.
Type 301 Universal Meter and

SHALLCROSS
Super Akra-Ohm

LCROSE

List price $4.00.

lrviinno!l.iN;J.

WIRE

WOUND

RESISTOR

The voltage range iz from 5 to 1000 volts,
1000 ohms per volt and the current Tange
is from 1 to 500 Milliamperes A.C. and D.C.
A complete diagram and full information
onh the construction of this circuit are con-
tained in our Bulletin 130-X. which also
contains very useful information on the
application of Akra-Ohm Resistors to multi-
range voltmeters. ohm meters. etc.

This circuit is fully described

in an article on page 769 of the

March issue of RADIO NEWS.

Onr wews Bulletin 150.X will be sent
upon reccipt of 4 cents in stamps.

@SﬂmﬂlﬂmsM@f@m jlﬂli!._lm
;. ELECTAICAL SPECIALTIES .

ke, TO0 BAAKER AVEANWE _=taiT

““= Cellingdale, Pa.-"
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When To Li

sten In

By “BOB” HERTZBERG

G58W Increases Schedule

HORT-\WAVE fans along the Atlantle sea-

bonrl will be glad to learn that G5SW,
S the famous short-wave relay broadeasting
station of the Britlsh Broadeasting Corpora-
tion, I8 nmow on the air on Saturdays in addi-
tion to the first five days of the week, The
new  schedale will afford many listeners the
oppurtunity to tune in this station for the
first time, as many do not work Saturday and
o most of their daylight listenlng on this day.
The B, B, ¢ programs are hrondeast hetween
750 and S:350 a. m. and also between I 45 and
..u() p. m., Eastern Standard Time. For sev-
eral years GHRW has heen noteld for 1ts elosing

signature, the midnight bells of Big Ben, in
London.

Station GHSW, which Is located in Chelmns-
ford, Englad, transmits on 11,700 kiloeyeles
or 25.053 moeters, At this time of the year best
reception I8 ebtained  during  the morning
period, although many  listeners are able to

brlng in intelllgible signals during the after-
noon alsa.

Springfield Active

Operated simnltanconsly with WDZ-WBZ.A on
the regular broadeast band, short-wave station
WIXAZ ix heard far and wide on S35 meters,
or 9,070 kiloeyeles. It is mwew nsing a power
of 10,000 watts. amb is on the air dally from
70 . m. to midnight, Eastern Stamdard Time,
lh-pnrm of reeeption are acknowledged.

The Hawaiian "hones

“[ have just recelved my February-March
issne of Snoxt Wave Onarr and o louking
through it I read on page 362 about the Ha-
waiian {stand phone, which has lately been put
into service,

“This phone service was heard by me from
the day it started testing, and I listen to it
every day, both the Hawalian end and the New
York end. PPor yonr information the Ilawalinn
dope 18 as follows:

“The eall letters are KKP, the frequeney
16,000 Kkiloeyeles, and the power of the trans-
mitter is 10,000 watts. IExcept for annocunce-
nents they use privaey (Hhat da, the conrersd-
tions arc xerambled—Editory,  Also here on
the I"aelfie Coast the transmitter of the R.C.A
Communications Department, eall letters WEXNTL
21,64 meters, I8 used to relay programs for the
N.B.C. Statlen WOXITI s loeated at Botinas,
California, amd transmits to Kokeo Head, 1la-
wall, KRO, 5845 kitoeyeles. I hope this Infor-
mation may be of some value to other listen-
ers.”

Karn J, NEwMaN,
614 S8th Avenne,
San Francisen, Cal.

VK3UZ Silent
Statlon VKSUZ, which formerly was very
active on 34 meters, has been taken off the air
by its owners, Nilsen’s Dromleasting Services,
I'ty., Ltd., Melhourne.

A New One For Canada
A new Canadian  station that is coming
throngh  with wreat strength is VEQODR, on
4996 meters,  ‘This is located at Drommond-
ville, and relays the progrims of CFCY of
Montreal, It way be heard during the evening
hours in the United States.

“Yerification” from Sydney

“We have pleasure in quoting hereunder the
schedules of onr shert-wave stalions VK2ME
and VIKBME:

“YRZ2MIEE broadeasts every Spnday from 0600
to OROO GMUT, (100 to 3:00 4, m, EX.T.):
1000 to T4 GIMUT. (3:00 to 9:00 o, nu)
and 1430 to 1630 GILT, (9350 to 1130 4, m.)

“VRKIME broeadeasts every Woetdnesday and
Naturday from 1000 to 1130 GM.T. (5H:00 to
60 a, m.)

“The former statlon is situated at I'ennant
IR on the outskirts of Sydney, and the latter
at Braybrook on the outskirts of Melbourue,

“Inelwled in the VKRIMIE program ix a short
resune of local news, whilst the VKIME pro-
gram has incorporatml talks uwpon Australia.
ineluding natural histery, tourist resorts, in-
dustries. ote. DBoth programs inclhnde a good
percentage of nmusice.”’

Amalzniuated Wireless (Australasing,
A, N MoeDoxsLy, dssigtant Manuger,
47 York Street. Sydney, Australia,

Lul.,

Both VKIME and VKSME use a frequency
of 9,590 kiloeyeles or a wavelength of 12N
meters,

Only One Siamese Station

The following letter is self-explanatory

“Beg to inform you that our present short-
wive broadeasting station is HNI'Z, call sl
‘Radie DBangkok, at Phya Thai.” on 31.G6 meters,
This statlon is, however, still undergoing a
series of tests for international purposes vn 41
meters, 2.3 kilowatts, every Monday frem 140
G ML T, to 1600 GO MUT, (D :00 to 11 :00 a. m,,
E, 8 To.

“The opening and closing announcements are
made In Siamese, English and French, bhut duar-
ing the programs only Siamese and English are
eployed for anpouncing.

“The skeleton program for this statlon is as
follows | Enstern Standard Time is given) :

»0:00 a. m, The statlon opens with gramo-
phone recorls of Kiamese musie,

9:50 a. m. News bulletin in
English.

<045 a, m.
pean musie.

“11 ) a. m. The station closes down.

“Rlio Bangkok may be readily recognized by
its distinetive ‘note cail® in the form of a
ehime of six notes, up and down the seales of
a gong at various intervals during the pro-
gram.

1 may add that HS2PI, and any
short-wave station other than 1I8PZ, \\'hlch
may be given fnany of the lixts In the U, N0AL
or clsewhere, are not correct. ANl theso stn-
tions were taken off from broadeasting service
some time ago.”

Luane Jayxxt KOLAKARN,
Manager, Broadeasting Nerviee,
I'oxt & Telegraph Department,
Bangkok, Siam,

Slamese aad

Gramaphone reecords of Euro-

uther

British East Africa Active
sOir wavelength i 495 meters, pewer ap-
proximately two Kilowatts, Cail letters VOTLO,

The following is onr weekly program (convert-

el to B, 8 Ta
Momlay, Wednesday, Friday,

1100 a, m. te 2:30 p,om,
Tunesday, Thursday. 110 a,m. to 250 pom.
satnrday., 11 50 0, moto 3k pm.
Sunday, 11 My, m. to 1350 D, m.
Tuesday, Z:00a, m. to 4 000, m.
Thursday, K005, to D00,
“Our programs consist of press news, over

seas amd loeal : musie, popnlar aml elassleal :

book reviews: sport news: murket reports:
religious services: and infermation of general
interest.”
TvMrenial & INTERNATIONSL COMMUNI-
caTioxs, L,
Nalrshi, Kenya Colony,
Diritlsh  Ea=t Afriea.

An Explanation

Most of the short.wave brondeasting stations
of the world are more or less of “experinientat®
nature. and therefore do not stick te their
annownerd operating schedules as elosely  ax
listeners would like them to,  Seometimes their
own announeements, hoth over the air and
through the malls, coutain conflicting Informa-
tion as to wavelength and hours of operiation,
Nuont Wave Cuarr is constantly in tanel with
stations all over the world, and publishes only
stch data as it knowes is relinble and authentie.
Readers are invited to donble-cheek what ap-
pears in thls department. as oeccasionally a

schedule will ehange while the mngazine is in

the course of preparation,
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Aluminum Box Shields

Beautiful Silver Dip Finish

5 x 5 x 5 Knocked-down
Coil Shield (like pictured
on right) . cerenad . 31,00

5 x9x6.......... ceveaes LB7

6 x 10 x 7 Monitor Size... 3.25

Bent (Undrilled) “Stand-By'" Chassis.......$ .73
BEST Converter Cabinet............... ... 345
Coil Caver "Cap”. . c.oviiiiiiiiiiiiannann. . .35

“BUDDY” Test Prods

Always sharp pmnted using phonograph
needles, 4 ft. wiresx, spade or phone tips.
Colored nipples identify each lead.

75¢ each, $1.50 per pair.

WRITE FOR WHOLESALE PRICES

No. 47 PENTODE ADAPTERS en-
able you to use Pentode Tubes in
your 45 Sockets. 239, increase
in volume—No Wiring ! g, $ .93

Isolantlte Coil Forms, 1-5-6 prongs,
each. ......... ... 0 iiuiin.....5 .69

Octo Coil Forms 4 prongs. D £
Pilot Coil Forms, 5 prong.......... .33

Double Spaced National Condenser
for “Stand-By” ................. 225

2-Plate Midget Condensers......... .45
X-L Variodenser .................. .39
BEST Converter Coil Assembly,

Lowest Price
Sponge Rubber Phone Cushions..50¢ pair

Hammarlund EC80... ............ .15

“'!-I SPECIALIZE IN RADIO PARTS
E.\CL‘l'S.IV[-Zl.Y parts furnished for
any kit in any magazine.

Please include sufficient postage

BLAN, The RADIO MAN, Inc.

Dept. SWC 632
89 CORTLANDT ST. NEW YORK, N. Y.
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ERO WORLDWIDE
SHORTWAVE
RECEIVER

Listen in
DIRECT to
London. 1'aris, Ber-
lin, Buenss Alres
and other broadrasting statlons
throughout the world via short
WATCS. Your ordinary recelver
cannot tuns In these low wave siz-
tions. WORLD-WIDE RECEIVER
gets 14 to 550 meters.

AERO SHORT WAVE CONVERTERS
Convert Your Present Bet Into a Short Wave Super-Heterodyne
A. C. MODEL $12.50—D. C. MODEL $11.5¢

AT LAST! The Perfect Auto Radio, ONLY 820.({0
Butlt by ploneers in the manufacturing of Auto Radio. We
#uarentee 1,000 miles radius of receptlon. A masterplece of
Radio ensineering. Latest model i Tube Aero Pentode
Auto Radio. Price of set only $20.00. Set complete with
tubes, batterles, dynamic apesker, antenna equipment and
nolse subDressors. $39.50,

NEW AERO MIDGET
Using the Latest 'nl"p; Pentode and Multi-Mu Tubes,

1CE_ $16.50
We gquarantes COAST TO COAST RECEPTION
Wonderful tons quallty and selectivity. Full dynamlo
speaker. Full vision dlal. Beautiful walnut cabinet.
5 Tube Set $16.50, less tubes. Complete set of 5 matched
tubes $4.50 extra.
SEND FOR COMPLETE CATALOG.

CHAS. HOODWIN COMPANY
4240 Lincoln Avenue
Dept. N.i7 Chicago. illineis

A Pleasant Surprise
read the

EDITORIAL

DATAPRINTS!!

ARRIVED AT LAST!

Blueprint Construction Data for Build-
ing Apparatus that many amateurs
have longed to own, but lacked the
Construction Data.

How to build 1/16 FLP. 110 wlt A.C. 60 C?cle“

motor (Sultable for Television).............. .00
Tlow to build 60 c¢¥cle Flhonle Wheel. . .50
Data for a 1.200 c¢yele Phonle Wheel.......... 50

Constryction dala for powerful battery electro-

Data for 110 olt, D, Soletoid to Ut 2
pounds through 1 fnch.. ... iiisivinnsraas
Data for 110 volt, bh.C.
pounds through 1 inch
Data for 12 rolt,
pounds through 1 inch 3
Testa or Oudin cofl data for 30-367 spark..... .75
Tesla or Oudin cell data fur 6 to 8 spark.... .75
‘Transformer data: 100 to 5,000 watts (1 primary
amd 1 secondary) (specify size and voltage
desired) 50
Howmwe Refrigerating Machine. . .
Telegraphane (reconis volce on
10 8hort wave operating kinks. . .
10 Televicion operating kinks.................
(Inchuding lens dlse and crater tubes.)
Flectrle ehime ringer for ordinary clocks...... 75
Flectric Jce Skates—how to make....... .
Tlow to Thaw Pipe« Electricall 1
20 Motor Cireuits........ [}
20 Telephons Hook-ups.,.. 1.
20 Tests for Motor Troubles. oo L

Send Check or Money Order (cash at ewn risk) no
stamps. Prices quoted are postpaid.
20% discount en orders for $5.00 or more.

The

Lock Box 322

DATAPRINT Company

RAMSEY, N. J.
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Building a Short Wave Super-Het
By A. POLTHEIM
(Continued from page 405)

forget the “ground,” which is carried
out by means of a metal plate fastened
under the base-board and projecting
somewhat.

This metal plate serves at the same
time for strengthening the base-board.
The shield cans have in the side wall a
slit for the condenser shaft.

Short Wave Coils

The short-wave coils for the input cir-
cuit (L1, L2, and L3) are made of .06-
inch (No. 14 B. & 8. gauge) copper wire,
in the form which may be seen in the
photo.

To simplify this work, make a simple
winding device (Fig. 7); this is a
wooden cylinder 3% inches in diameter
and 4 inches long, provided with four
grooves.

Into these grooves are put the insulat-
ing rods with slots .06-inch wide (see
Figs. 8 and 9), whereon the wire is
wound. After the necessary number of
turns have been applied, the wire ends
are temporarily fastened and the slots
of the holding pieces are smeared with
a thick solution of celluloid in acetone.
After perfect drying, which takes some
10-12 hours, the coils can be removed
from the “mold.” The distance apart of
the windings is always 0.2-inch. To be
able to cover the entire band, a whole
set of coils is needed, made with the fol-
lowing numbers of turns: 2x1, 2x2, 3, 4,
6, 8, and 10 turns. The bases for the
coilg consist of small celluloid or bakelite
plates, which are provided with two 0.16-
inch prongs %-inch apart. They are
glued on with a solution of celluloid ce-

IL.etters

ment (already described). All the coils
must be wound in the same direction, to
make them interchangeable.

The construction of the receiver is
clear from the front panel view. The
front panel (plan for drilling Fig. 10)
is 16x6.8 inches. The base-board is 16x8
inches., The two variable condensers are
mounted on standards about 4 inches
from the panel, and are turned by insu-
lated extension rods. The tuning con-
denser is provided with a fine adjustment
(vernier) dial. See to it that there is
no lost motion (en turning the dial);
since that makes tuning very difficult.
It is desirable to make the standards of
the condensers somewhat elastic; since
almost all extension rods are a little off
in alignment. By leaving a little lee-
way, a break is avoided and even rota-
tion is attained.

Behind condenser C1 is arranged the
coil holder, which censists of an insulat-
ing panel set up high, and provided with
two pairs of sockets. The holder for the
antenna coil is so fastened that it can
be turned.

Beside these parts, there is the socket
for the first tube and the antenna choke.
The latter is wound on a tube 1.2 inches
in diameter and 2.4 inches long; and has
150 turns of No. 32 wire insulated with
cotton.

On the right side of the baseboard are
mounted the intermediate- and audio-
frequency parts. The transformer is so
arranged that the shaft of the condenser
passes through the hole in the panel, and
can be turned from there.

From S-W Fans

(Continued from page 408)

INTERNATIONAL AMATEUR RADIO
SOCIETY
Editor, SHORT WAvE CRAFT:

ITave just been looking over the October and
November issue of SHORT WaVE CrarFr. 1 wish
to congratulate on the fine articles you have in
this issue. 1 believe your magazine is the best
one of its kind, for the person who is interested
in the short waves. In the past 1 have built
many of the transmitters gnd receivers de-
seribed, and wish to say that they certainly
worked very good. and many of the other read-
ors, with whom I correspond, say the same.

I wonld like to announce the Inmternational
Amaterur Radio Soecicty, a world-wide organiza-
tion of persons whe are interested in short
waves. Our purpose being: to help further
the progress of the short waves. We have
members In all parts of the world. We have
no club magazine but suggest SHORT WavE
CRAFT to all members. 1 wouid like to hear
from other readers of “SWC”, who arc inter-
ested in the club; for information address:
“International Amateur Radio Soclety, 1515
N. Main 8t.,, Three Rivers, Mich.”

The “junk pile” up here at WSEYD conslsts
of a llartley cireuit, empluying a type 210 tube
as oscillator. 23 as modulator, and three 227's
as speech amplifiers, two of the 227's being in
parall). The antenna system has a flat-top
portion of 132 feet with additlonnl 40 feet
Zeppelin feaders, As a station receiver 1 use a
’ilot A.C. Super-Wasp, which has been re-
vamped to make a full dlal spread on the vari-
ous bands. Simple as the outfit may sound, I
have worked all districts in the U. 8., and hope
to reach out for some real DX soon.

As the I. A, R. §. and myself arc 100% short
wave hounds, and boosters of Smorr Wave
cnaFT, I would like to see this letter published,
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it convenlent. We all wish you much succes«.
and a big 1932,
Yours truly,
EUGENE C. MILLER, WSEYD.
I'reskdent, LAR.S,,
Three Rivers, Mich.

(Welcome to our midst. The maore gocictics
and the more organizations in the short wute
ficld, the quicker the goapel of “shart wares”
will travel ail around the world. SHORT Wavh
CRAFT wishes the newwp 8ocicty every Success.
Editor.)}

NOT BAD WE SAY
Editor, SORT WAVE CRAFT:

I am a regular reader of your magazine and
1 think it is the BENT. 1 like your 8. W. Lox
fine: it sure helps you when you want to find
a station.

1 am the owner of a Geo. W. Walker Fiexi
Unit S.W. adapter; and it certainly 1s great.
Sone of the ¥.W. stations that I have pickel
are: VEYGW, Bowmanville: VEOCL, Winni-
peg: GHSW, Chelmsford ; KKZ, Bolinas: HREB,
Teguicagalpa, Honduras (on every night now) ;
TLO, Nalrabl, Kenya, Africa, operating on 49.5
meters with 2,250 watts, 710 announces in
English and Swahlli

1 also recelve a statlon between WBXK, 25.25,
and GHSW, 25.33, every Tuesday, Wednesday.
Thursday from 1:30 P. M. C. 8. T. untii +:30
P. M. They have an opera; announcenents
are made by a man and a woman. It is neither
English, French or Spanish. At 4:30 P. M.
C. S. T. they have chimes. If any one can
tell me what station this is I would sure thank
them.

FRED D. FISHER,
1627 So. McClure,
Marion, Ind.


www.americanradiohistory.com

April, 1932

New Harrison S-W

Receiver

NEW short wave receiver that is
A arousing considerable interest in

the ranks of the short wave fans
and among the amateurs is the ROYAL
Model RP. Although on the market for
only a short time it is already piling up
enviable reception records comparable
with those of much higher priced receiv-
ers. Letters rcceived from the owners of
these sets contain glowing accounts of
the reception of foreign broadcasts, code
stations in all parts of the world, air-
plane conversations, police transmissions,
ete., many of them with surprising “loud-
speaker” volume,

One of its outstanding features is the
extremely low price which places it with-
in the reach of everyone, even those short
wave enthusiasts with limited means.

The receiver is a masterpiece of ad-
vanced short wave design embodying
every new worth-while development. The
proper use of only two tubes, a 32 screen
grid detector and a 33 power pentode out-
put tube, gives this model the sensitivity
and velume of an ordinary four tube set.
This receiver is battery-operated in order
to eliminate hum and other objectionable
noises frequently encountered in “AC”
operated sets. By virtue of using the
new cconomical, two volt tubes, one set
of batteries, with ordinary use, will last
spproximately six months. To fully util-
ize the tremendous gain of the screen
grid tube a special reactance, resistor,
capacity coupling is used. The regenera-
tion control is smooth acting and at the
same time functions as a volume control.
The same knob also operates an auto-
matic switch.

This Royal S-W receiver is available
in two types, “Regular” and “Band
Spread.” The amateur will be interested
in the latter type as it has the 20, 40 and
80 meter bands widely spread for ease in
tuning. This type is not designed to
cover the rest of the Short Wave spec-
trum and all other Short Wave “bugs”
are advised to purchase the “Regular,”
which covers from 14 to 200 meters. A
special coil will extend its range to 550
neters.

The s.t is constructed on a heavy cad-
mium chassis, which effectively shields
the various circuits. A full vision, micro-
vernier dial with a smooth ratio of 5%
to 1 enables the operator to easily tune
for maximum results.

As seen in the illustration, the finished
set is housed in an attractive crackle-fin-
ished metal cabinet, which aside from
enhancing the appearance of the set, com-
pletely eliminates all hand capacity
effects.

This short wave receiver fills a long-
felt want and is ideal for the novice and
the experienced Short Waver.

This set is manufactured by the Royal
Short Wave and Television Company of
New York City, pioneer constructors of
short wave apparatus.
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STUDY THESE DIAGRAMS [}

. . . and learn how to build
these and FIFTY other SHORT
WAVE RECEIVERS in the

newest and most popular of

Short Wave Books. . . .

N the lips of thousands of Short

Wave enthusiasts—in the shops and
homes of thousands of *“hams"—HOW
TO BUILD AND OPERATE SHORT
WAVE RECEIVERS is now recognized
as the GREATEST BOOK OF ITS KIND
EVER PUBLISHED.

We hear favorable comments every-
where—the ether is chock full of gossip
by “hams” about the Short Wave Book.
Those in the “know” have written us
that they have found this book most in-
structive and makes a valuable addition
to their Short Wave Library.

EVERY SHORT WAVE ENTHUSIAST
SHOULD HAVE A COPY

The book has been edited and pre-

pared by the Editors of SHORT WAVE

CRAFT, and contains a wealth of ma-

terial on the building and operation, not

only of typical short wave receivers, but

L. short wave converters as well.

This Book is Not
Sold on the Newsstands

A Few of the Good Articles

The “S. W. C.” Two Tube Portable Works
“Speaker”—Clyde Fitch

How to Operate a Short Wave Receiver
Two-Volt Tube Receiver
A ‘Plug-less” S. W. Receiver—John M, Avery

““My Favorite” Short Wave Receiver—
F. H. Schnell

The HY-TB Super-Het for A.C. Operation—
L. W, Hatry

The “Egert” SWS.9 Super-Het—How to Make
It—Joseph 1. Heller

A Super Sensitive Short Wave Receiver—
Thomas A, Marshall

A S. W. Power Amplifier—H. Winfield Secor

How to Obtain Smooth Regeneration in 8. W,
Receivers—"‘Ilob™ Hertzberg

USE COUPON

50c. The Copy_

SHORT WAVE CRAFT
96 Park Place
New York City,

Gentlemen ;=

U cncloss herewith
el m

KWe-2-6

fifty (30c) cents for which
a eopy of your new hoogk, TIOW
AND OPERATE  SIIORT WAVE

TO It

HTLD
RECEIVERS,

. (el money order. check. cash.
or new 1% N, Stamps.  Register letter If It con-
tains curecney.)

NAMo i irriee et
Achdress

ity amd State
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F. & H. CAPACITY AERIAL

Complete

Price $1.00 i

Every Instrument Tested on Actual 1127 Mile Reception

A LARGE NUMBER ARE IN USE BY
GOVERNMENT, IN NAVY HOSPITAL

The F. & H. Capacity Aerial Eliminator has the eapacity
of the average 73-fout serial. 50 feet high. It increases
nelectivity and full receptlon on both local and loni dis-
tance statlons {s absolutely guarantecd. It €liminates the
outiloor aerlal along with the unsightly poles. guy wires,
mutilation of woodwork, lightning hazards. etc. It does
nut copnect to the lght secket aml requires no eurrent
for operation. Installed by anyone in _a minute’s time
and 1s fully concealed within the set. IEnahles the radio
10 he moved Into different rooms, or houses, as casily as
& Plece of furniture.

8.000 deaiers handle our line. Dealers! Over 80 ieading
jobbers carry qur lins or order sample direct. Write for
propasition.

—=—— SEND GOUPON, IT PROTECTS YOU ———

City

fend one F. & H. Capacity Aerlal witii privilege of re-
turning  after 3-day trizl 1! not satisfactory. for which
enclosed fipld O cherk O M. O, or dollar bill. or send
OC. 0, D, O Send Llterature, O Dealer’s propositivn.

F. & H. RADIO LABORATORIES
Fargo, N. Dak. Dept. SC

“HAM®» ADS
i
Advertisements in this section are inserted
at 4c per word to strictly amateurs or
8c a word (8 words to the line) to manu-
facturers or dealers for each insertion.
Name, initial and address each count as one
word. Cash should accompany all “Ham"”
advertisements. No less than 10 words are
accepted. Advertising for the April-May
isstie should reach us not later than Feb-
ruary 10.

SELLING CW TRANSMITTER with Jewell
meters,  complete  with  wavemcter,  bargain,
Condon Kirk, Niles, Michizan.

SHORT WAVE BLI'EPRINTS: Send  35¢

tcoiny and receive live short wave blueprints
consisting of 1, 2, 3 and 4 tube D.C. and one
five tube A.C. all wave midget. Bulld any one
of these cireuits and receive real DLX. results,
8. tGiordon, 1313-40th Street, Brooklyn, N, Y,

SACRIFICE $£150.00 MERCURY SUPER.TEN,
13-550 meters, battertes, A-1 condition, very
good  results. $75.00,  William Muehlenhart,
131 W, Kingshridge Road, Bronx, N, Y,

LICENSED OPERATORS! Yhy not bhe regu-
ular Homa and QXL. Write for enr samples ad
prices mentioning S110RT WAVE Crarr.  Maleeo,
14312 Fastern Parkway, DBrooklyn, N. Y.

PLUG-EN COILS—Set of four wound on bake-
lite forms. 5H0c per set.  Noel, 1502 Plttaton
Avenite, Reranton, I'a.

ME verificd receptlon with Oliver Amlie's
Complete kit: Low-Loss colls;
Trostpaid $11.95.  Han list Se.
Thomas Blanchard., 438-N

v

N
“Congnest™,
everything,
Converters £6,00,

Ninth. Reading. I’a.

QRL. CARDSK. Sunappy serviee on  printing
gond quality two color Q=8I eards, stationery,
message hinnks, Write for freo samples today.
WIBEF, 16 Stockbridge Ave., Loweil, Mass,

SIIORT WAVE LISTENERS CARDR. We print
just the type of card yon need for reporting
the stations you hear. Write for free samples
t‘?llﬂy. WIBEF, 16 Stockhridge Ave., Lowell,
Maxs,

METERS—Functioning Weston 301, 3 mills
range, $31.25. JEWELL 1 ire
ohmmeter, 13.000 ohms range, $2.30,  Others.
Also power, filament and andio transformers.
Rodine phonograph matar with Stromberg Carl-
gan  plekenp for R13.00.  Also radio  books.
Willlam ITenry, Front Stret, Middletown, Conn.

SHORT WAVE CRAFT

Can We Radio Mars?

(Continued from page 378)

Dr. Mouromtseff at the 16" wave
receiver.

(6.6 (42Cm.)
ULTRA SHORT
wavE

1 MiLE
Vi
RECEIVER

Talking over 1 mile on 16” waves,

that all radio, or ‘dark light’ waves less
than seven meters long will penetrate
that layer and leave the earth.

“It is conceivable that the power we
have succeeded in getting into our 42-
centimeter beam is sufficient to pierce the
Heaviside layer and travel the 35,000,000
miles to Mars. It is possible that such
small power may carry to such great
distances, because of the fact that prac-
tically all of the intervening space is
really a high vacuum and does not, there-
fore, absorb the waves, once they get
through the earth’s atmosphere.”

Now Talking—1 Mile on 16-Inch Waves

Today Westinghouse research engi-
neers are talking on such a beam from
station W8XI, on top of the research
building, to the roof of the engineering
laboratory, more than a mile away, where
a parabolic metal mirror gathers the
waves, and passes them through a special
detector tube to an ordinary little radio
receiving set where they are amplified
and made audible.

Radio beams are identical with light
beams except that they are of different
frequencies or wavelengths and iovisible
aceording to the enginers. In actual ser-
vice, communication on the radio-optical
waves is dependable and almost immune
to theft, interruption and interference.
Its operation cannot easily be “jammed”,
or crippled by an enemy, the beam must
be found before its message can be de-
tected and by means of reflecting sur-
faces, it can be sent long distances, says

Mouromtseft.

www americanradiohistorv com
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We didn’t want the
industry to out-
grow its most im-
portant publication
so we made SHORT
WAVE CRAFT
A Monthly.

The next tssue of
SHORT WAVE CRAFT
will be on the
Newsstands, April 15

You Can Become a Fast, Capable

RADIO OPERATOR at Home

““Passed amateur exam.
with 3rd lesson.”” — K.
Wilson, Toledo, Ils.
“Studied 11 hours, can
copy 8 wpm,—E. I
Yatrls, Chicago.

taught
you're

CANDLER
ScientificMethod

In less than the wsual time

you can get amazing results.
Thousands of fast Radio operators
by CANDLER. FREE advice if
“stuck.”

All questions answered personally. No oh-
ligation. If you are now a Radio operator,
ask about ADVANCED COURSE for SPEED
and Copying Behind, and “MILL™ Course.
FREE BOOK will save you time and
money. Tune in on Candler Short Wave
Station!

CANDLER SYSTEM CO., Dept. SW. 6
6343 So. Kedzie Ave., Chicago, 1l.

World's Only Code Specialist

Space Doesn’t Permit—so we

can't tell you all we would like to about the

“HAWK” THE SENSATIONAL

SHORT WAVE RECEIVER
Embodying latest design practices—Sereen Grid R F,
—3Xcreen Grid Detector—Fentode Audio. Full spread-
%ncdla.ellltklex ft}lrl"lum" lhll(l broadeast hands. Works
oud speaker with tremendeous volume.
Priced sensationally low—enly..,,... $22 net
You are invited to drop In to see and hear this
outstanding receliver value

Write for circular.

A Complete
Line of Stan-
dard and
‘Hard to
Get” Parts.

International

Headquarters

for Short

Wave Parts.

25 WARREN ST. Dept. C NEW YORK
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Heinrich Hertz Institute
By DR. ALFRED GRADENWITZ |
(Continued from page 380)

Engineering, (3) High Frequency Engi- |
neering, (4) Acoustics, (5) Mechanics.

The following are some of the out-
standing problems at present being in-
vestigated at this unique Institute:

In the field of Electrical Vibrations;
the penetration of coils, particularly
transformer coils, by electric waves, and
the resulting electric stress upon the in-
sulation of windings; the distortion of
telegraph signals and telephone currents |
in long lines, as well as the means em- i

ployed to counteract it;

In Radio Engineering; any problems
connected with the radiation of waves
and atmospheric disturbances, the prob-
lems of acoustie broadcasting and tele- |
vision, the choice of proper standards for
the gauging of radio receivers, ete.;

In connection with Acoustic Engineer-
ing,; a systematic investigation of sound
components contained both in human
speech and the sounds of musical instru-
ments, all general problems of physio-
logical acoustics, the testing of acoustic
apparatus — telephones, microphones,
loudspeakers—an investigation of proper
conditions of satisfactory reproduction in
a talking film; in architectural acoustics,
the fundamental problems of sound
transmission and the nullification of
“noise,” echoes, etc.; the acoustic insula-
tion of rooms, the testing of sound in-
sulators and of conditions on which the
acoustic efficiency of halls is dependent,
the gauging of resonance, etc.;

At the Radin Laboratories of the In-
stitute, particular attention is, of course,
given to short and ultra-short waves, the
rooms set apart for these tests compris-
ing an insulated coating of copper sheets
under the floor which can be either
carthed or used as electric counter-poise.
Two high tension laboratories and a
music studio have been provided on the
uppermost stery, below the roof.

One short-wave transmitter is used in
ascertaining the distribution of field in-
tensities in the case of ultra-short waves
intermediary between 8 and 10 meters.
A high-power ultra-short wave transmit-
ter for a wavelength of 3 meters serves
for physiological investigations. Again,
in another rcom there is found an outfit
for accurately measuring the frequency
of short waves. A standard quartz crys-
tal having been excited in one of its
upper harmenics, interference is brought
about with the frequency to be gauged.

Much attention is given in the Short-
Wave Section to Television tests, there
being several transmitters and receivers,
special glow lamps for reproducing tele-
vision images and apparatus for Cathode |
Television.

The Heinrich Hertz Institute of Wave
Rescarch is placed under the general di- |
rectorship of Prof, K. W. Wagner, one of |
the highest authorities on telephone and
radio engineering, and the Short-Wave
Section is directed by another renowned
physicist specializing in radio, Prof. G.
Leithiuser, who also conducts the tele-
vision tests.

A special experimental outfit enables
any sounds to be analyzed as to their
composition, the amplitude and frequency
of component harmonics being recorded
photographically. ]

SHORT WAVE CRAFT

The
Television

Trend...

SEND 15¢
FOR SAMPLE
COPY
(See Coupon)

Timely developments 1n radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS
—Mr. Huge Gernsback’s latest mag-
azine. Rapid advancement in this art
today is becoming a repetition of the
radio cycle of years ago. Daily broad-
casts are becoming more numer-
ous and experimenters are follow-
ing in quick order in building
television sets for experimental
purposes, Foresight of its devel-
opment can be seen by the pioneers
of radio—they are equipping
themselves now with television
experience.

The articles published in
TELEVISION NEWS are of
primary importance to experi-
menters—they are simple in
construction, understandable
and replete with diagrams,
photographs and illustrations,

A Brief Summary of Contents

Prominent Television Authorities
REPLOGLE = BAIRD — BLOCH — RAPPAPORT — NASON — CISIN — MURRAY

FEATURES: A. F. Murray. Research Department. R.
Editorinl. *Must We Scan?”, by Hugo C. A, Victor Company.
Giernshack. Radio Frequency Operation of Neon Tubea.
Light Beam Television—Dr. Alexanderson's by Harry Waldron.

The Braun Tube as a Transmitter.

TELEVISION RECEIVERS:

Remarkable Experiment.
Televising Sun’s Eclipse. by D. E. Replogle.
Sub-Sea Televinion, by H. W. Secor.

In the Television Eye.

New Furopean Television Kits.

Possibilities of Ultra Short Waves for Tele-
vigion, by D. E. Replogle.

Boston Television Station, by Hollis Baird.

The Romance of Television. by Herbert Fut-
ran, Assistant to President of Sanabria
Television Corp,

A Simple Lens-Disc Projector—How to Build
It, by Ivan Bloch, E.E.

How Shall We Teach Television? by Sid Noel.

Practical Hints on Cathode Ray Scanners,
by M. Rappaport. E.E., Research Engineer,
Television Mfg. Co. of America.

Optical System for Controlling the Size of
Crater, by Ivan Bloch, E.E.

N. Y. Sun’s 2nd “Prize Winner” in Televi-
sion Set Building Contest.

Fidelity Tests for Television Systems. by

Television News,
98 Park Place, New York. N. Y.
Mark X in square which offer desired:

A Simple Lens-Disc Projector=—How to Build
It.

Cathode Ray Scanners—How to Use Them.

A Drum Scanner, by M. Treuhaft.

A Simple Motor Synchronizing System.

Detector-less Television Receiver.

4-Tube Television and Broadcast Receiver. by
H. G. Cisin, M.E.

Pioneer Receiver and Scanner, by John J.
Fettig.

A _New System for Television Synchroniza-

tion.
New *See-All” Television Models.

TRANSMITTERS :

Television Tranamitting Station,
Boston.

An A.C. Operated Transmitter,
Conrath,

WIXAYV,
by I. R.

Special Offer — Void After April 30

SWC 2-6

Name

Address

(1 As per your Special Offer, I enclose $1.25 iCanada and Foreign $1.50), for which enter my
subserintion to TELEVISION NEWS for one year.

(] Send me a sample copy of TELEVISION NEWS for which I enclose 15¢ (U. S. Stamps or
coin accepted).

City.

TELEYISION)
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Real

Bargains

100,000 chm Variable 100 Watt Resistor..... .$2.50
100,000 ohm 100 Watt Bleeder Resistors with

Brackets ........ RS e L L. 2.50
10,000 ochm Hardwick Hindle Wire Resistors. .35
R. C. A, Double Chokes . . . evvriuuiirnsnnn . 1.00
Jefferson Ster Down Transformer. 110 volts

to 26 volte...... R R ceraees 100
Telegraph Keys ...... e muA N s s 2e e 128
Short Wave Converter..........c.oau-- vee.. 4.50
Air King Coil Set ... ..isicuvsrranrniossaess LT3
866 Vapor Tubes....... et G v 2 e e e 2.98
30 Henry Chokes......... A [P .75
Kenyon 3-1 Transformer.... i SR, e.. W78
Rauland Lyric 6-1 Transformer....,....... 2.50
R. C. A. Victor Hand Microbhones,, . ...... . 2.95
Kolster Magnetic Speakers,..........c000.00 3,00
Polymet Single Button Microphone Trans-

former ..... FFRI G Lt et Eei a0 0cenaa DTS
Polymet 2-Button Microphone Transformer.. 2.25

Send 20% deposit with order or take 2% off | 4
paid in full.

Send us yonr inguirics on anything you sneed

NUBOR RADIO, Inc.

Dept. K
310 Broadway New York City

T e o

Stoppni
Belgian Compass

Tteine a precleion instrument, the Stoppani Compase lends
fteelt admirahly for use in the Radlo Experimenter’s test
lahoratory. 1t affords an ideal means of determining the
polacity of marnets. electro.magnets and solenoids carry.
ing current. Sinee Ihe comnass needle is itself a maenet,
having & North-seeking pole (which is actually the South
pole) and Sonth.seeking pole (which ts Actually the Nor'h
palet; aml alnee, A2 we all know. ke Doles attract each
sther and uplike polec repel each other. it is merely
neerceary ta hring the eomnass tn the vielnity of the mac-
net under test.  The North pole of the compass needle
will then peint to the North pole of the maenet under test
or the South pole of the needle will point to the Sonth
yrle of the marnet depending, of course. upon their rela.
tive positions.

May Be Used As a Galvanometer
Reesuse of lite uniform marnetic properties, high sensi-
tivity. aml deitrate frictionless hearings. the Stoppani
compass may be utillzed to advantage as a highly preeise
ralsanometer for detécting electric currents In experimental
or cenventionat radio circults. The Compass 18 easily and
teadlly conhverted into mald gaivanometer hy merely winding
several turns of ordinary radio wire completely around the
face and lower case of the compass: leaving small 8paces
hetween turne to ohserve the movements of the needle.
The ende of the wire are hrought out as test leads to he
tnserted in serfes In cirenits under test. A deflection of
the eompass needle In either direction indieatea the nres-
ence of an electric current. Inctdentally the intensity of
the current may he closely approximated since the force
with which the needle fyrates is proportional te the in-
tensity of the current flowing throush the wire.

Stoppant Compase is an ideal SURVETORS Instrument
*with slevated sights. 1t 12 maile of Solld Bronze, Parker-
fzed. non-rusting, graduated in 1710, Ruby Jewelled. 4
inclies  square,  Fitted in 8 Dhardwoml ease, with set
serew in corner to hold needie fioid when not in use.
The 1°nited States Government pald more than $30.00 for
this precision instrument.

Our Price $4.50

Gold Shield Products Company

102 Chambers Street SWC New York, N. Y.

SHORT WAVE CRAFT

The New Hammarlund All-Wave “Comet”
By LEWIS MARTIN
(Continued from page 394)

and seriously limiting the usable amount
of intermediate amplification.

The type 47 pentode is used as the
output or last stage audio amplifier. This
tube makes an ideal combination with a
'24 type screen grid tube operated as a
linear power detector. Such a detector,
resistance-capacity coupled, easily pro-
vides sufficient input voltage to the grid
of the pentode, thus obviating the need
for transformers or an intermediate au-
dio stage. The resistance-capacity coup-
ling between power detector and output
tube preserves the fidelity of the detector
output and results in exceptionally clean
and faithful reproduction of speech and
muste. A tone control is provided in
the plate circuit of the pentode, which
enables the listener to modify the re-
sponse at the higher audio frequencies
to suit.

The “Station Finder”

An important feature of the “Comet”’
is the “long-wave” oscillator, which can
| be started and stopped by a switch on
| the panel. It consists of a '27 type tube
and associated circuits and its output is
loosely coupled capacitively to the grid of
the second detector. Its circuits are ad-
justed to oscillate at 485 K.C., which is
the frequency for which the intermediate
amplifier is tuned. Inasmuch as all in-
coming signals, of whatever frequency,
are shifted to 465 K.C. by the action of
the heterodyne oscillator and the first
detector (or mixer) it will be evident
that starting the 465 K.C. oscillator will
produce an audible beat note (or whistle),
since the signal (coming through the in-
termediate at approximately 465 K.C.)

ILLetters

FOUR COUNTRIES IN A WEEK!
Editor, SHORT WAVvE CRAFT:

Cangratulations on the new  StHont  Wave
CrarT.  All that we “Hams" have te wish for
now I8 to have it come out every month.

Did anybody notice the perfect reception con-

ditions dished out to Ohio and surronnding
States during the week of Dee. 5-127  After
operating my National Thrill Box (battery

model) for about six months. I had a total of
10 countries. During this week I have added
four stationg in three conntries. My record to
date: U, 8, N, Y, to Calif.: Mexieo, 1; Canada,
2 Ionduras. 15 Brazil, 1: Argentina, 2: Chile,
1: England. 3: Germany, 1: Italy, 1: Halland,
1: Franee, 2: Hawaii, 1.

All on an i8-inch magnetic speaker at full
room volnme. 1 den’'t nse the 'phones mueh
hepause overything founds mnflled with them
on, The South Americans on 14 meters are
coming in exceptionally good between 1.5 p.m.
F.8.T. Incidentally. here’s one for Rob Ilertz.
herg:  That Chilean statlon on the ecall list at
15.257 meters—I9,600 kilocyeles s CEC, San-
tiago, They are heard fram 1:30 p.m. onward,
testing with IPPPU in Rio de Janiers, Brazil. The
text of the program I8 the reading of bhooks,
just to keep up a steady flow of speech 80 that
the Birazillan PPU ean get their recefvers aet.

Hoping this “Infe.” may be of rome service
to your readers, I remain,

FRANK MATYAC.

“Reyal Order of 8. W. P, IL.”
248 Jackson St.,

Columbns. Ohia.

Vot bad at all we say, Frank, and more
powcer to you. That in the way we like to harve
the ahort wrare phone houndz apeak their picee,
—~Fditor.)

www.americanradiohistorv.com
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and the output of the beat oscillator are
both imipressed on the grid of the second
detector. Thus the “Comet” is ideal for
pure C.W. reception—the pitch of the
beat can be adjusted to suit by means
of the left hand vernier which controls
the heterodyne oscillator. Although this
feature is primarily intended for C.W.
code reception, it is also extremely use-
ful in searching for all signals. It is
quite easy to skip right over stations,
especially when tuning in the very short
waves. However, all chance of missing
a station can be avoided by first turning
on the long wave oscillator. Then as the
main tuning dial is slowly turned a loud
whistle will be heard each time a carrier
wave is crossed. When such a whistle
is heard it is a simple matter to adjust
the dial for zero beat (approximately),
which makes the whistle low in pitch.
This process automatically tunes in the
signal very accurately. After turning
off the oscillator speech or music will
be heard provided the carrier is that of
a phone or broadcasting station.

The use of type '35 variable mu tubes
in the intermediate stages assures ex-
tremely smooth control of the amount
of intermediate amplification between
wide limits. The actual control consists
of a tapered wire-wound variable resis-
tance in series with the cathodes of the
two intermediate amplifier tubes. By
this means the loud speaker output may
be adjusted to suit whether the signal he
from a powerful nearby station or from
a foreign station thousands of miles
away.

The receiver is substantially “single
control”.

S-W Fans

FROM ENGLAND
Editor, SHORT WavE CRAFT:

1 have bheen reading SHoRT WAVE CRAFT sinee
No. 1 and I think It is8 the finest ever pub-
fished on “S,W.s”. DBut I have a suggestion
to put to you and that is, wbhy not keep all
articles toaward the front of the ‘“‘mag,.’” and
advertisements at the back. I myself do not
like to start reading an Interesting article,
reach the hottom of the page and then see *‘turn
to page —." Is it essentinl for all headings to
he at the top of the page; they would certainly
be In different positlons, but what of that.

Another thing: Please do not ineclude any
tall yarns in yonr “mag.'" You will ruin it if
yon da. We ean buy those kind of things at
any hookstalt. What we want—and I know I
am apraking Jfor lotes of other “hama’—arc
CONSTRUCTIONAL ARTICLES of any and crery
deseription, They are sure to bhe interesting if
published in “S. W, ¢ A while ago T heard
a rehroadeast from WGY on 19.56 m. relaying
a program from Germany. I used untuned S5,
deteetor, one andio. 1956 meters 18 about the
most consistent over here. I get him nearly
every night, You may publish this if you wish.
May vonr cirenlation inerease, and may the sun
never set on S, W, C.”

Yours sincercly,
FRANK DEVERALL,
52 Toop R,
Kingfirld, Woking, Surrey, England.
P. 8~—Yan asked for it.

(Thanka, *Cousin” Frank, but as yon will
have aecu from the last few iasuca of Snomr
Wave CRAFT ¢ are just brigtling acith con-
structional articles. We belicre yon will have
Hittle to complain of along thia line in the
fretrre - -Edlitay.)
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a very fine adjastment for the oscillator
tuning and proves helpful when receiving
the very short waves. The right hand
vernier controls the wavelength tuning
and is most valuable in receiving the
longer waves. Under ordinary operating
conditions most stations can be tuned
in with the main control alone irrespec-
tive of vernier settings.

r ~ DATA ON COMET COILS ~ N
N R M
COILNL | METERS [rumms| S1ZE  [TWRNS| SiZE  [WiNDING ITRT
L0sC.| 14+30 4 |we30Dsc| 6 [we20D5C| 1.000°| &
l-wi.| 14-30 4 |= =~ =~ T 1 - - 1.167° [
2-05C.] 28-60 4 - =1 = 1.0007| 12
2-WL | 28-60 4 [« =~=]14 - == 11677 12
3-0sC| 56-125 | 5 [~ =~ |24 |+~ » = | 1000°| 24
Iwl.| $6-125 S s = ||~ - = I.STS'I 24
4-05C.| 120-300 10 [+ w o | 44 |N228SSC| 7857 | 56
4-wl.| 120- 300 S |+ == |78 |WaruTz | 1.393°| 56
5-05C.| 240-550 | 14 |~ ~ = | 70 |N22855C| 1.250° | $6
S-wy| 240-550 | & |- = [ 114 |TWOBANK | 4 5e2-

Wa LITL |
1
|

ALL COILS WOUND ON ISOLANTITE FORMS
12" DIAMETER. ALL PRIMARIES WOUND 1N GROOVE
316" WIDE, V64" DEE® SPACED Y16” FROM
SECONDARY

. INTERMEDIATE TRANSFORMER COILS
o AL e s S

TWO TUNIVERSAL" WINDING S OF Y941 LITZ wouNnD
ON TREATED WQODEN CORE 9/16" DIAMETER
EACH COIL HAS INDUCTANCE OF 1.2-MH.AND
THE TWO COILS ARE SPACED 31/32" APART

INTERMEDIATE (LONG WAVE ) 0SCILLATOR COILS

TWO "UNIVERSAL™ WINDINGS OF N2 320D.5C.
WIRE WOUND ON TREATED WOODEN CORE 9/16"
DIAMETER. EACH COIL HAS INDUCTANCE
OF .5MH. AND THE TWO COILS ARE SPACED
/A" APART.

\_ /

A 4 to 7 Metér Receiver
That Works!

(Continued from page 409)

to operate a neon erater tube (o1 cathode
tube), additional stages of A.F. amplifi-
cation can be added to the set. The N.
B. C. image has been seen by one ob-
server with a receiver of this type, using
a “120 lens” dise, with a neon erater tube
placed behind it, the dise being rotated
at 24 revolutions per second. Of course
to receive both wvoice and image, two
receivers are necessary, one to tune in
the voice, and the other to tune in the
image. The authors have found this re-
ceiver to work excellently with an in-
door antenna of the size mentioned; to
the ground post we may connect either
a ground wire, or else a ‘“counter-poise,”
consisting of another wire from 6 to 10
ft.—Data and dicgram by courtesy of
Uwited Radiobuilders.

LUGS

[

LUGS, "BRASS screw
" !

3 BAKELYTE PLATES 1Y2" SQUARE WITH
CENTER HOLE.
TWO OF PLATES HAVE LUGS FASTENED AS SHOWN.

SPACING BETWEEN PLATES« lg* )A

N

Detail of special transformer.

SHORT

WAVE CRAFT
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Make Money with PHOTO CELLS'!

The New LUXTRON CELL
and R-1 RELAY

TRON
case),

| If you are a Ra

| important analyzers on the market.

98N Park Place

Men.

able Business.
Available.

counting,

REQUIRES NO AMPLIFIERS
Rize 6™ x 31" x 312" deep LUX.

-1 RELAY  (shown in

1
ONLY $4ﬂ R-1

{Less Gum-wood Case)

SEND

Open up a Brand
Field to Fans, Experimenters and Service

Make Big Money Constructing and Instal-
ling Automatic Contrel Devices!'

Get Started Now in this New and Profit-
Exclusive Territory Still

An Enormous Market is waiting for the
numerous light-operated Contrels you ean
make with the inexpensive LuxTron Kit.

Hundreds of practical applications: Fire
alarms, burglar alarms, smoke indicaters,
sorting,
matic sign lighting switches, ete.

COMPLETE KIT ONLY
(Never Before sold
for Less Than $60.)
This includes:
1—Light-sensitive Luxtron Cell, type “ST"
Relay Controlling 110-voit Circuit, type

color

1—Gum-wood Relay Cabinet

1—Complete Set Instructions and Diagrams
showing how to make automatic park-
ing light eontrol for automobiles,

$1 ONLY FOR INTERESTING INSTRUCTIONS AND DIAGRAMS

New Money-Making

matching, auto-

$ .50
— —

Rize 1%” x 3™ x 3", Ae-
tive Area 1” x 1", THE
LUXTRON CELIL operates
22% volts.  No amnli-
fication needed 1o operate
relay.

ONLY $3£)

LUXTRON DEVICES COMPANY

Pioneers in Photo Cell Devices Since 1900

' 338 BERRY STREET

5 How to Use Them
| F P | ——
ot anddyien, wba chachess, pscllusern, nic.

By L Vin der Mel =
Pimtt Ratis s
-

A Timely NEW

Radio Publication

JUST OFF PRESS! |

dio Service Man or if you
intend becominy one, this book is abselutely
invaluable to you. It goes into every phase
of testing and gives you the very mfnrn.m—
tion you have been looking for. It contains

also complete deseription and hookups  of
Fully

illustrated with important diagrams, hooku.ws
and other illustrations. The only book of its
kind in print. {
Send fifty conts today )
for p

AT dFu i

Hr o}

GERNSBACK PUBLICATIONS,

Inc
New York, N. Y.

BROOKLYN, N. Y.

GET POLICE CALLS

on your Present Radio by attach-
ing a BUD POLICE THRILLER to it.

You can listen
to Police Calls,
Riot Calls,
Naval Stations,
and Amateur
Stations. Fits
any Electric
Radio.  Easy

to Install.

~ 7 Only $3.50
BUD POLICE THRILLER when

connected to broadcast receiver
changes the tuning from 80 to 200
meters on the broadcast receiver.
This will enable you to bring in short
wave reception in addition to your
regular broadcast programs. Guar-
anteed to work on your Radio Set
or money will be refunded.

BUD RADIO INC.

1923 E. 55th St Cleveland, Ohio

. . . Uninterrupted Interest

Readers of this magazine will herald the news that SHORT
WAYE CRAFT is now a monthly.
thousands of letters from enthusiasts with the request that
we make this publication a monthly so that they can better
keep abreast of new developments in this fascinating field.
SHORT WAVE CRAFT has turned an attentive ear to the
We thank the many thousands
for their support of the hi-monthly and hope that they will
continue to enjoy SHORT WAVE CRAFT in its new form.

requests of its fol'owers.

Our editors received

www americanradiohistorv com


www.americanradiohistory.com

432

$100 a week

My earnings in Radio
are many Llimes greater
than I ever expected they
would be when I enrolled.
They seldom fall under
2100 a weeck. If your
course cost four or five
times more T would still
consider 1t A good invest-
ment."”

E. E. WINBORNE
1267 W. 48th St.,
Norfolk, Va.

Jumped from ¢3% to
$100 a week
“Before I entered Radio
1 was making 235 a week.
Last week [ earnmed $1to
servicing and selling
Radios. I owe my success
to N. . I. You started
me off on the right foot.”
J. A. VAUGHN
Grand Radio & Ap, Co.
3107 8. Grand Blvd.
St. Louis, Mo,

A
$500 extra in 6 months
“In looking over my

records I tind T mnde 500
from January to May in
my spare time. My Dbest

SHORT WAVYE CRAFT

Jwill train yo
at home

tofilla

BIG PAY
Radio Job.

Tf you are dissatisfied with your present job. if yvou are strug-
gling along in & rut with little or no prospect of anything
better than a skinny pay envelope—clip the coupon NOW. Get
my bix FREE book on the opportunities in Radio. Read how
quickly you can learn at home in your spare time to be a Radio
Expert—what zood jobs my graduates have been getting—real
jobs with real futures.

Many Radio Experts Make $50 to $100 a Week

In about ten vears the Radio Industry has grown from
§2,000.000 to hundreds of millions of dellars. Over 300,000 jobs
have been created by this growth, and thousands more will be
ecreated by its continued development. Many men and young
men with the right training-—the kind of training 1 give you
in the N. R. I. course—have stepped into Radio at two and
three times their former salaries.

Get Ready Now for Jobs Like These

Broadeasting stations use engineers, operators, station man-

1932

April,

Special Free Offer

Service Manual on Trouble Shooting in
Radio Sets Sent Free

Aet now and recefve in ad
ditlon to my big free
“lItich Rewards in Radio.
thls Service Manual on D.
C.. A.C.. anl Battery oper-
ated sets. Omly my students
could have this book in the
Dast. Now readers of this
magazine who mall the cou-
pon will receive It free.
Overcoming hum, noises of
all kbdis, fading signals.
brozd tuning, howls and o8-
cillations, poor distance re-
ceptlon, distorted or muf-
fled signals, poor Audie and
Radie Freauency amplifica-
ton and other vltal infor-
matlon is contained in it
Geot o free copy by mailing
the coupon below.

agers, and pay up to $5.000 a year. Manufacturers continually

employ testers, inspectors, foremen, engineers, service men,
buyers, for jobs paying up to $6.000 a year. Radio Orerators
on ships enjoy life, see the world, with board and lodging free,
and get good pay besides. Dealers and jobbers employ service
men. salesmen, buyers, managers, and pay up to $100 a week,
My hook tells you about these and many other kinds of interest-
ing radio jobs.

Many N. R. 1. Men Have Made $200 to $1,000 In
Spare Time While Learning

The day you enrcll with me I'll show you how to de 28 jobs,
common in most every neighborhood, for spare time money.
Throughout your course I send you information on servicing
popular makes of sets; 1 give you the plans and ideas that have
made $200 to $1,000 for N, R. I. students in their spare time
while studying. My course is famous as the course that pays
for itself.

Talking Movies, Television, Aircraft
Radio Included

Special training in Talking Movies, Television and IHome Tele-
vision experiments, Radio's use in Aviation. Servicing and Mer-
chandising Sets, Broadcasting. Commercial and Ship Stations are
included. I am so sure that N. R. L. can train you satisfactorily
that I will agree in writing to refund every penny of your tui-
tion if you are not satisfied with my Lessons and Instruction
Service upon completion.

64-Page Book of Information FREE

Get your copy today. It tells you where Radio’s good jobs
are, what they pay, tells you ahout my course, what others who
have taken it are doing and making. Find out what Radio
offers you without the slightest obligation. ACT NOW!

J. E. SMITH, President
National Radio Institute Dept.,
Washington, D. €.

==

2DB3

Our Own Home

week brought me 2107.
1 have only one regret
regarding your course
—I1 should have taken
it long ago."
HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.

Lifetime Employment fervice to

Pioneer and World's
Largest Home-Study Ra-
dio training organization
“Q.‘( devoted entirely to train-
ing men and young men
¥ for good jobs in the Radio
industry. Our growth has
paralleled Radio's growth.
We occupy three hundred
times a3 much tloor spiuce
now as we did when or-
ganized in 1914.

www.americanradiohistorv.com

a
with a

Future,

all Qradwates

.« NEW Radio Equipment

for Broad Practical Experience

Given Without Extra Charge

With this equipment
you work out many of
the things you read
about in your texty
books. From it you
get the valuable ex-
perience that tells an
expert from a begin-
ner. In a short time
you have learned what would take years to learn in
the field. You make experiments illustrating the
important Dprinciples in the 256 best known receiv-
ing sets.

[ have doubled
and tripled the
salaries of many
Find out about
this tested way

to IGGER

WM{B PA &

Get 4
FILL OUTAND

Job §
THIS COUPO

J. E. SMITH, President
National Radio Institute, Dept. 2DB3
Washington, D. C.

I want to tako advantage
8cnd me your twe books *
and “Trouhle Shoeoting in D.C.,
Setw’’. T understand this request
me and that ne salesman will call.

of your special free ofer.
‘Rlett Rewards In Radio™
A€, and Battery
does not obligate

B T

Address

City......
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McMurdo Silver
| presents

SHORT-WAVE [~ ]/] LONG-WAVE

= T2 —22 9.007 ]

X SILVER-MARSHALL

5
‘Model 727SW
ONE DIAL—CALIBRATED
NEW PATENTED CIRCUIT *
TRUE AUTOMATIC VOLUME CONTROL
METER-TUNING
FRACTIONAL MICROVOLT SENSITIVITY
ABSOLUTE 10KC SELECTIVITY
PENTODE—VARIO-MU TUBES

Price, for Chassis and Speaker

$99.50 List. Write for discounts. SILVER-
#727SW s fully covered by Patents Applied For and all infringements will be vigorously prosecuted. 6451;4‘1:,35;1:21;. Ine.

Chicago. U. 5. A.

SILVER-MARSHALL, Inc. ) e e e 1 o

6457 W. 65th St. CHICAGO, U. S. A.
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World-Wide Performance-
15 TO 550 METERS-NO PLUGIN COILS

Lincoln Super powered receivers are bringing in the
finest reports we ever reccived, New short-wave sta-
tions coming on the air are reported 1o us from the
Pacilie Coast to New York City,
From California comes the following report 1 “[ have
picked up many SW stations, Sidney, Rio de Janiero,
Indo-China, Rome, Russia, Australia, Manila, Saigon,
Mexico, Hawaii, Fiji Islands, and Siam. This is only
a small list of stations picked up on the Lineoln, We
tried out five other well known makes of widely ad-
vertised AC all-wave reccivers, but found the Lineoln
in a class by itself.,”
Selectivity

Many fine reports of extreme scleetivity refleet the
precision engineering of Lincoln equipment. A recent
report from Staten Istand, New York states:  ““Re-
ceived WLW 700 K.C., WOR 710 K.CC. WGN 720 K.C.
CMK Cuba 725 K.CC. Canadian 730 K.C, XER 735 K.C.
WSHB 740 K.(C..>> Note the 5 K.C. separation of powerful
stations.

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,
Stations half-way around the world eome in with clock
like regularity.  Linecoln enthusiasts in the central
states have repeatedly reported broadeast reception of

many trans-Pacific stations. The tremendous amplifi-
cation of the highly engineered Lincoln cirewit is al-
ways perfectly controlled in a ehannel less than 10
K.C. wide. A letter from Alaska reports reception of
Merico, Nebraska and Vancouver, B, C., all threc sta-
tions 5 K.C, apart!

Full, Rich, Life-Like Lincoin Tone

Lincoln tone is a revelation of purity and fidelity.
Lincoln experts have designed an audio system that,
with e¢ither radio or phonograph pick-up iuput, de-
livers tone of astonishing richness and realism,  Arti-
fical tone compensators or control devices are not
required to bring ont the natural vivid tone of the
living artist.
DeLuxe DC-SW-10, Battery Model, Is Extremely
Efficient

The Lincoln DeLuxe DC-SW-10 is the battery model
version of the famous Deluxe SW -32 described above.
Taking advantage of the new low drain 2 volt tubes, the
DC-SW-10, when operated from an adequate battery
souree, provides exeeptionally quiet, erystal clear re-
ception of both broadeast and short-waves. This
model, although intended for rural or unelectrified
areas, is finding inereasing favor in congested eity com-
munities becanse of its absolute freedom from line
noise and elear life-like tone quality.

CZ/ZO and Mail NOW! L l

DE

NCOLN
L

UXE~SW-32

LINCOLN RADg

COR(I:ORATION

Dept. SWC-6, 329 S. Wood St., CHICAGO, ILL.

Please send descriptive literature to NAME

ADDRESS

_CITY __

STATE .
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