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EXCLUSIVE NEWS FROM |

EEEmmns LINDBERGCH PLANE

FLYING OVER ARCTIC WILDERNESS, RECEIVED ON A

o ]

A
& | ’?/":é

-
Lor

When the operator, in Chicage, turned his dials to the 20
meter band, the sharp elear note of the Lindbergh trans-
mltter brought Its message throngh the violent stormis and

electrical disturbances of the Arctie. Hundreds of amateur
and commereinl stations in all parts of the world were
yainly combing the air for some news of the Hying colonel
and his wife. It remained for & LINCOLN recelver to
eatel the anxlonsly-awaited wignal from the far north
reassuring the world that all was well,

such spectacular performance s an impressive tribute to
the excellence of Lincoln equipment, and proves, In n con-
clusive manner, the outstanding superiority of Lincoln
receivers.

LINCOLN RADIO

On the eve of August 3th, Roscoe H. Johnson, operator and owner of a
powerful short-wave station, using & LINCOLN RECEIVER, had just
finished his daily
MacMillan expedition, now lecat

his dinls to the frequeney of the Lindbergh transmitter, strong and clear
came in the slgnals from the Lindbergh plane, fiving over the Arctic circle,

Reallzlng that this was the first
famous aviuter and that the pul
of the plane, Mr. Johnson immediately phoned the United Press and in o
tlash it was headlined in newspapers throughout the world.

sehedule of messages with the Bowdoin shlp of the
I off the shores of Baffin Land; turning

message received for some time from the
bMlic were much concerned as to the safety

SUPER-POWERED, WORLD-WIDE RECEPTION
I5tc 550 METERS-NO PLUG-IN COILS-WITH THE
LINCOLN DELUXE SW 32 and DELUXE DC.SWI0O

Now, you ean sit eomfartably in your easy chair and switeh instantly
fr your jocal station to London, Paris, Rome, Nauen, Moroceo,
Sgigon, Wellington—over 100 phone statlons throughout the world.

No plug-in coils, six sereen-grid tubes In the highest amplifying
system known WITH PERFECT 10 KC REJECTIVITY famous in
Lincoln equipment for the lust fonr yenrs.,

Turn the Indieator to the desired band of frequencies and apply the
full tremendous power of DeLuxe to Short-Wave or Broadeast
signals, Utilizing t us amplification and rejeetivity of the
famous Lincoln tuned intermedinte transformers, originated four
years agoe and perfeeted to a high degree, the Delaxe hrings in
distant signals with tremendous volume with perfect rejectivity., A
Lincoln oewner in Tenves listens te NINETY-TWO FOREIGN
SHORT-WAVE STATIONS out of u total af 128 foreign phone sta-
tions, Old time “Jlams™ and radio fans marvel at the tremendous
volume avilluble on signails thousands of miles away, Even in the
Broadcast band, owners of Linceln equipment locuted in the Central
West are actually listening to statlons 7.000 miles away with loud
spenker volume, A report from Cushing, Oklahoma, staten: “Seven
stations recelved from Japan in one morning, all in the broadeast
band.,” While another report reads: “Listening to 2V A Wellington,
New Zealnmdd, Osnka, Sendai, and Kumameto, (550, 350 and 500 KO)
in Japan, KGMC Honolulu, 2BY, sSydney, Australla, all in the
Broadcast Bav o vonder that Lincoln receivers are classed
us tlhie most powerful equipment in the world?

o you wander why Lincoln equipment aut-performs any known
recelver and s ¢hosen by the Polar Expedition, Broadeasting
station, and individuals who want the hest?

LINCOLN RADIO

329 SO, WOOD ST.

CHICAGO, ILLINOIS

ADDRESS

Months of intensive laboratory study has been put inte these two
new receivers. Capitalizing en years of advanced engineering devel-
apments. Lincoln enginecrs have worked ont every detail of perform.
ance—Neleetivity—! witivity—Fidelity and Stability, to work pee-
fectly from frequencies of 15 to 530 meters, The tremendous amplifi-
cution of the new madels now applied to short-wave, as well as broad-
cast statlonn. gives &4 new eonception of what is possible in rudio,
MARVELOUS TONE QUALITY for which Lincoln equipment has so
long been noted, is maintained. The heavy volume of the organ or
orchestra can be brought into the home with realistic reprodaetion
or tuned down to a whisper without destroying the quality and
without a sign of AC hom,
RY RECEIVER 15 LABORATORY BUILT, CON RUCTED
BY COMPETENT ENGINEERS AND THOROUGHLY
TESTED ON TItE AIR BEFORE SHIFPMENT,

® & o o
THE LINCOLN DELUXE DC-SW-10

This recelver is designed for use with new low drain serles 2-volt
tubes, employlng three 30 type, five "32 type and two *31 type in
push-pull output, Will opernte on any two volt “A’ supply and drey
“13** batteries. For quietnesg of operntion due to eliming of AC
line interference, the new 1M DebLuxe gives perfeet reproduction on
extreme distatice,

The Lincoln DeLuxe DC-SW-10 is without uestion the highest de-
sighed and most powerful battery recelver ever offered to the pubiie.

CORPORATION e

Dept. SWC-4 Write today for Arctle

Expedition Bulletins
and Nlustrated  de
seriptive literature
with attractive dls-
tributors® discount,
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“For 16 Weeks

I enjoyed every broadcast from

VR3ME

EVERY now and then, the story
of some phenomenal instance of extremely
long distance radio reception breaks into
the press. DX fans usually find little in-
terest in such stories because they know
the performance which they relate is in-
variably due to “freak” conditions.

But DX fans KNOW, when my receiver
brings in every broadcast from VK3ME
for 16 consecutive weeks, that full credit
must go to the receiver that did the work.
And when they learn that hundreds of
other receivers exactly like mine, and
located in all parts of the world, are piling
up equally sensational records, they are
well satished that the Scott All-Wave is
not only the most powerful, most sensitive
receiver possible to obtain, but the one
receiver that fulfills their lifelong hopes.

Undeniable Proof

Away last spring 1 made up my mind to
eclipse all standards of radio reception—
distance—power—selectivity and tone. I
believed the Scott All-Wave would do it,
so | set out to make a day-to-day log of
VK3ME, Mcelbourne, 9560 miles away
from my receiver. I tuned in every broad-
cast, on the loud speaker, and to prove to
the entire world that I heard every
VK3ME program with full volume, and
with perfect tone and clanty, I made a
dise recording of every broadcast! Half of
these records I sent to VKI3ME. The
others are at my laboratory and will he
played for anybody who asks to hear them.

Not a Special Set

The Scort All-Wave Receiver that you
may buy, will in no way, differ from the
one I used in my 16-week test. It will be
identical to the hundreds of other Scott
All-Wave Receivers that tune in voice
from England, France, Germany, Italy,
Japan, Indo-China, and South America
every day in the week—summer and win-

MELBOURNE,

241

AUSTRALIA”

This is not a “freak’ record. Hundreds of other Scott All-Wave
Receivers — all summer long — have brought their owners loud,
clear, perfect music and song from the other side of the world.

ter. The set that 1 will send to you will
actually be tested on reception from
G355W, Chelmsford, England, or 12RO,
Rome, Italy, before shipping!
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This ealdegram verifies the first 10 weeeks” rocep-
tion. To date there has not been time for my
log of the last 6 weeks to reach Melbourne.

E. 1I. SCOTT RADIO LARBORATORIES, Inc. (Formerly Scott Transformer Co.)

4150 Ravenswood Avenue -

Dept. SWC-12

Chicago, Illinois

The SCOTT ALL-WAVE

15-550 METER SUPERHETERODYNE

wwWwW-americanradiohistorv cons

Another Challenge

Again, I challenge the whole world of
radio to any kind of competitive test,
between 15 and 550 meters. | guarantee
that the Scott All-Wave will bring in
the most stations between 15 and 350
meters—that the Scott All-Wave will
leave no doubt as to superior tone quality
—and that it will give actual 10 kilocycle
selectivity over the Broadcast Band.

Clip the coupon—mail it today for
full particulars. You’ll be amazed when
vou see how little it costs to own a Scott
All-Wave Superheterodyne.

CLIPwenemen ZT

E.ILSCOTT RADIO LABORATORIES, Inc.
(Formerly Scort Transformer Co.)
4450 Ravenswood Ave., Dept. SWC- (2 Chicago, 1l

Send me full particulars of the Scott All-
Wave Receiver.
Name...o......

Street. S ——
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 WORKING IN SERVICE DEPT. OF COYNE RADIO SHOPS

TR Pl S e =

|

TALKING PICTURES AT COYNE

TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT

Dissatisfied with your job? Not
making enough money? Then
let me show you how to prepare
for a real job and how to make
real money, in RADIO—one of
the fastest growing, biggest
money-making trades on earth.

JOBS LEADING
TO BIG PAY

Scoresof jobs are open—jobs as De-
signer, Inspector and Tester—as
Radio Salesman and in Service and
Installation work—as Operator
or Manager of a Broadcasting Sta-
tion — as Wireless Operator on a
Shipor Airplane—withTalking Pic-
ture Theatres and Manufacturers

PRACTICAL Shop Training

Come to Chicago and prepare for these jobs
the QUICK and PRACTICAL way—BY
ACTUAL SHOP WORKon ACTUAL RA-
D10 EQUIPMENT. Some students finish
the entire course in 8 weeks. The average
time is only 10 weeks. But you can stay
as long as you please, at no extra cost to
you. No previous eXperience necessary.

Broadcasting == Television
Sound Equipment

Inaddition tothe most modernRadioequip-
ment, we have installed in our Shopsa com-
plete model Broadcasting Station, with
sound proof Studio and medern Transmit-
ter with 1,000 watt tubes—the Jenkins
Television Transmitter with dozens of
home-type Television receiving sets—and
a complete Talking Picture instal-
lation for both “‘sound on film'’and

Free Employment Service
TO STUDENTS

After you have finished the course, we
will do all we can to help you find the job
you want. We employ three men on a full
time basis whose sole job is to help our
students in finding positions. Andshould
gou be alittle short of funds, we'll gladly

elp you in finding part-time work while
at achool. Some of our students pay a
large part of their living expensesin this
way. Get all the facts!

COYNE IS 32 YEARS OLD

Coyne has been located right here in Chi-
cago since 1899, Coyne Training is tested
—proven by hundreds of successful grad-
nates. You can get all the facts abso-
lutely free. JUST MAILTHE COUPON
FOR A FREE COPY OF OUR BIG
RADIO AND TELEVISION BOOK.

r—-—---—--—-----

of Sound Epuipment—with :> ‘'sound on disk.”’ We have spared | H:C. LEWIS, President .

sion Labggtg'i:s gnd Sttugéii])es‘1 no expense in our effort to make [ Radlo Biuivon O e e

fascinati 3 5 e our training as COMPLETE and ] 29 mRRRISG, eRta oK, AR,
ascinating jobs, offering unlimited PRACTICAL as possible. Mail the Send me your Big Free Radio, Television

opportunities to the Trained Man. coupon for full particulars! i and Talking Picture Book. This does not

| obligate meinany way.
H.C.Lewis,Pres. RAdI0 Division Founded 1899 |
coYNE ELECTRICAL SCHOOL  Name.....oooooiiiiiiiiiiie e o
91.2K = Address........... PR o0 Ci sessens
. -2 i i
500 S. Paulina Street  Dept. Chlsago, NBaEE § o0 e S State.....eennes
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Something NEW

in Short-Wave
Converter Line!

214 Dec.. 1931—Jan., 1932

READ RADIO WORLD'S EXTRA-SPECIAL
FREE OFFER OF SHORT-WAVE CONVERTER
AS SUBSCRIPTION PREMIUM!

RADIO WORLD, now in its tenth year, is the first and
only national radio weekly, and publishes the latest, up-to-the-
sccond news of circuits, both of kit types and of 1931-2 com-
mercial receivers, as well as news of happenings in the broad-
casting licld,  Lists of broadcast and short-wave stations are pub-
lished regularly.  You get your information weekly—which means
quickly—and vyou get it accurately, so be sure to become or
remain a suhscriber for RADIO WORILD.

The regular subscription rates are: $6 ior one vear, 32 issucs.
one cach week: $3 for 6 months, (26 wecks) : $1.30 for three
months. (13 weeks): $1 for 8 weeks: 13¢ per single copy.

15 to 200
Meters—
No Plug-in

Sensitive !

Completely
AC Operated

Coils Used! | Without Hum!

Newsdealers everywhere.

Matched impedance output in a short-wave converter is something new, and something extremely

valuable, as you are then assured of creating the best conditions for high sensitivity.

The converter

llustrated tunes from 13 to 200 meters on any taned radio frequency or regencrative receiver, uses a
band sclector switch and has rectifier built in, with 16 mid. of filter capacity !

A Short-Wave Converter with Matched Output !

VERYBODY interested in radio desires some device that

will bring in short waves, but that dees not necessarily

mean the ouwtlay of any cousiderable amount of money.
In fact, a three-tube AC-operated short-wave converter, such
as illustrated, can be built of complete parts obtainable with
an order for a subscription for Rapio WokLp.

The two tubes at left constitute the mixer circuit. and about
alt that is required for short-wave conversion is a good mixer,
as the broadeast set with which the converter is worked will
take carc of the rest. excepting the B voltage which it is
preferable to have in the converter. Tere the B voltage is
abtained from a 237 rectificr, onc that serves the purpose
abundantly, however, and which will he found to be wuterly
dependable.

One-Tenth Cent an Hour to Run

For continuation of the cconomy practiced in otlher directions.
the operating cost will be very low indeed, since the total
consuniption will be less than 10 watts.  Taking 10¢ per kilo-
watt hour as the hase (which is about as high as is charged
anvwhere in the United States), the cost of juice would he
only one cent for every ten hours of use! This includes A
current and B current !

This is arrgmplishgd by using the new autowotive series tubes. all
three tnhes being 237's (general purpose). The tube is a good oscillator,
i good amplifier (the two statements are really one), and a good modu-
lator, as well as a good rectifier when hooked up as a diode with inter-
connected plate and grid clements.

. The circuit is about as elementary as it possility coulid he, and when
it comes to short waves it is usually found that where the complexity
s least the results are most,

Theory of Operation

Hlere we avoid using jlugein coils, by having three pairs of binding
rosts, with leads bLrought from the ground side to permit shorting out
turns of wire when higher frequencics are to be tuned in.

The theory of operation of the converter is that the modulator is tuned
tn the frequency desired to he reccived. The oscillator is tuned to a
froquiney differing from the gther by the mtermeliate frequency.  Heo
much is that difference? Well, it depends on what interniediate fre-
quency is used, that 1s, what frequency your broadeast recciver is tuned
to, and that in turn depenvds on what region affords greatest sensitivity.
Usually, in tuned radio frequency sets, the higher frequencies provide
the greater sensitivity, which in a sense is unfortunate, hecatse then
there must he greater dissimilarity in frequencics between the two
tuned circuits,

. Duc to this peculiar condition, it is advantageous to have the two
circuits separately tuned. The illustration shows that such independence
of tuning is vstablished.

LTHOUGII strictest economy has been practiced. it has

been done not only without any sacrifice in performance,

but in a mauner that makces the performance superb. The

two scparately tuned circuits help out mightily, but besides,

there is the special feature of matched impedance at the output.

The converter is to be comected to a broadeast receiver, but

it is not known in advance what type of a load is connccted

in the set’'s antenna cirenit, and cven the possessor oi the set

may not know. But with this converter it makes no difference

because a device is included that enables matching of the im-

pedance of the output of the converter to the impedance of the
input of the receiver,

Everything Readily Obtainable

The parts are obtainable as stated. including everything
except the tubes, and the recipient of this astonishingly generous
prentium thercupon will have to wire up the converter according
to simple directions.  When he has finished this small task.
which takes about two Icisurely and enjoyable hours, he will
have a converter of which he may wecll be proud, and can
demonstrate to friends and others how he brings ’em in on
short waves to the detight of all concerned.

There are only three connections to make:
—Remove aerial from set and connect it instead to the antenna
post of the converter.
2—Run an insulated wire lead from the ground post of the eon-
verter to the gronnd post of the set, leaving the ground at the
sel post, or transferring it to the converter post, as preferred.
—Connect nearer output post (at right) of the converter to the
vacated antenna post of the receiver,  Adjust the screwdriver
type tuning condenser built into the output circuit.

For Tuned Radic Frequency Sets

Sometimes the input to the broadcast set is of a special type and will
not transfer the encrgy from the converter in a manner in any way
acceptable,  Tf this is true, and if the hroadcast set is a screen grid set.
then disconneet grid clip from the cap of the first radio frequency
amplifier in the set. and connect cap with a wire to the ouiput post of
the converter, closing the circuit hetween the two posts on the converter,
or making no cennection, depending on which method gives much hetter
restrits,

This converter is for any timed radio frequency set, hut not for euper-
heterodynes.  1f you have a super, write for further information.

[Note: The three 237 tubes can be supplicd as o service (@
S350 wet for the three, No subseription offer attaches te the
tubes.]

Send $12 for two years subscription for RADIO WORLD (104 issues, one each week) and ask that
PR-NCYV be sent FREE. Shipping weight, 7 Ibs. We do not pay transportation,

RADIO WORLD, 145 West 45th Street, New York, N. Y.
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Alro- MANUFACTURERS of RECEIVERS

and TRANSMITTING APPARATUS

As specialists in the manufacturing of short wave radio apparatus, we have, during the
past few years, developed receivers which are used in all parts of the world. These Short

Wave Sets have given thousands of fans world-wide reception . . .

their prices are

extremely low and the materials included in the sets are high-grade and fully guaranteed.

AERO WORLD WIDE—1 TUBE
SHORT WAVE RECEIVER

$6.45

Police Calls, _Television

Amateur and Commercial

Bands. Alsp your regu-
lar Broadcast Band.

Span the World
with this Set!

WORID-WIDE RECEIVER gets 14 to 550 meter sta-
tions with surprising clarity. New thrilis for you when
you llsten to London. I'aris. Buenos Alres and other

far-away statlons. Completely assembied in attractlve
cablnet. with six coils. Equipped with UX socket and
sultuble for operatlon with elther a UX-200A, UX-201A
or UN-112A tube, using a §-volt "A' battery. The
UN199 tube may be used with 4%-velt ~ battery, or
two dry cells as an L' battery:. tie new type 230
tube requires two dJdry cells for A’ supply. The "B*
buwer may be 45 to 90 volls.
Head DHONES EXITA .uvvineienieniniins o iniianss §$1.75
Adapter cable with socket for DU aeh ....... oo 95

AERO WORLD WIDE—2 TUBE
SHORT WA\E RECEIVER

all around set whieh gives lowdsoeaker volume: in
mctal shield-cablnet. KIX coils fincluded: covers wave
bLand from 13 to 350 meters.

AERO C. W. TRANSMITTER

Complete Phone and Transmitter in
beautiful cabinet

15 to 30 watts. Including tuned olate. tuned grid oscil-
tator with provision for erystal cuntrol. Wired for one
or two UX210 tuhes. one or two 2530°'s as modulators,
aml two staves of siweeh amplitieatlon: 8 coils included.
Mounted In walnnut cubinet. ¥rice includes Btromherg.
Carlson Microphone. _Ample gpace for our A.C. power
supply.

Puower [upply Unit for 15 to 30 watt Transmitter.$19.7°
Wil dellver 1530 milliamperes at 600 volts for Dlate
ireent.  Has tilawent for types 281 210. 2530. 226 and

7 tubes.

NEW AERO MIDGET

$ 1 6.50

Due to the use of the

Latest Pentode tube thls set

Is equal in performance to
many 8 tube sets.

Using the latest type Pentode
and  Multl-Mu  Tubes. This
Midget performs on distance
and has tone qualitles like &
larke expensive set. \Wonder-

ful selectivity. Full dynamlc speaker, full vlsivn dial,

benum'ul
s a
110

5-tube set. Price 60 cycle A.C.
Volt
Price for set of 5

walput finish cabinet. This

$16.50

tubes. $4.50. Available in 110 to 220

Volts, 25 to 60 Cycle AC aud DC $2,50 extra.

Polite

s1

Convert

DC radio set tnio a
wave
reterodyne.

*hart

Converter
ular set

Calls,
vision Amateur and
Commercial

AERO SHORT WAVE
CONVERTER

15 to 200 Meters

Tele-
Bands.

2.50

your AC or

Suner
With this
011 Jourl reg-
sou will be

able to tune in short-

wave sta
The

tions from many different parts of the world.

Aero Converter contains its own fllament supply.

I3 voitage can easily be abtained from your regular set,

or you may use a single 45-volt B battery.

No plug-in

colls. Single tuning dial. Very easy to tune. No
\\'hllls]tles or squeals. Uses twe UNXZ227 tubes. ono as
oscillator and one as mixer. Price.

AC model, less tubcs. ready for s

operation [ asisaeimasateae s B A LA l z .50
DC model  for bnlters cpernle(l sets. $10.50, Two
matehed T°N227 Tubes at iS¢ each, §1.50; one 45-volt
battery, $1.45.

AERO PENTODE AUTO RADIO

equal

in perfonmance to many §

$20'°°

‘This is the Tatest
model 6-Tube  Aero
Pentode Auto Radio.

Due te the use Of
the latest Pentode
tubes, this set is

tube receiving sets,

The clreuit used! is ane which wiil be embodied in most

of the expensive 1932 muwdel aute radios.

st ean

or ecan he oberated

The complete
be clamped on the steering post of your ear,
by renote cen-

trol from the dushhoard. Yrice of szo.oo
FEU OMNY ovwamarm o p i Sy P ity §

This set complete with tubes. h1uerles. dynamle
;poa;(zr. antenna  eQuibment and noise  suppressoers,
39.50,

SHORT WAVE—LOW POWER
AERO TRANSMITTER

$ l 4.45

Simple cne-tuhe. low
power transmitter
with  plug-in  colls.
Ideal for lecinners.
Can he used for code
or wvhone. also on
broadcast band for set testing. ete.

Used with our ABC Power Pack. with 171A or 1124
tube as an oscillator and 226 speech amnlitier: 245 tube
for modulator. To Increase power, use transmitter as
master osclllator feeding Into stake of push-pull R
anplification.

Transmitter completely assembled fn beautiful cabinet,
with one set of plug-in coils 'md plate milliammeter,

Instructlons inecluded .. .. . $14.75

Our ABC Power Supply for lhls " Transmitter.... 8.75

Speech  Ambller and Modulator {uses AC. or
battery tubes) ............a PR LI L e « 1195

IMPERIAL CONCERT GRANDE
DYNAMIC SPEAKER

6 VOLT DC.............. $5.75
Noted for marvelous rich tone
quality. In a beautiful compact
¢ase considered one of the best
Auto Radio Speakers made.

Imnerm D.C. Dynamic Speaker
Chasslel cun g s Ty EPTT RS- Fid $3.75

An ldenl gneaker for Your A.C
get. Niate capacity of tield when
ardering.

OTHER RADIO BARGAINS

B Ell;nllmtor 180 \"\Ir. bond dry (including a "8‘)s
tube .

Microphono o1 desk smnd. sl:u.'lo button.

Titernational Miercphone, 2 buton........

Audio Transformer. any ratio. .

Microphone Transformers, slm.'le hullon ..........

ABC Transformiers. 390 volts each side. A.C. fila-
ment. 5, 1'% and 2% volts
Acro Pentode Power Amplificr ..

Input for low impedance pick-up mlcrun'lune ur
radio _employs 1—227, 2—2|7 Pentodes and 1—

280 Rectifier. Supplies it own tlcld power.
Tindistorted power output 5

Aero ABC Power Supply....

A complete filament and B pou(-r suppb for 6—
22] or 6—2%7 tubes. also 6—23% aml 2—247
Pentaler,

Filament Transformers, 214 volt, 10 amberes.

Chokes, 30 Henry, 60 mll

8 MFND.
can be hounted

.;00 volt
in any

Mershon RKlectrolytic Condenser.
{Inverted or upright,

type of set) s K i T T . e . L]
Temple Condenser. 10 1/10 MFD. 1000 solts. A.C.
test. ratines 4, 2. 2, 1 1, and 1/10....... . 135
Weatern  Electric Condenser Blocks. FD. 500
VOMB  cours - nd@bdm PO - Fa St PERITE]E rd Puimey ST s 45
Ward Leonard 18.000.0lm Voltage Dlrlrle’rs for any
type A.C. set, or B Eliminator.. .65
Al'rlo Escutehieon Plales with full \iqlan (Ilul “conn-
nlets 3 o A e A -
R.C.A. Radiotron 210 Tubes ... ....... imEmamdZETS
Tung-Sol Tubes. Guaranteed first crade. 30-day
replacement:
$1:35 224 $1.25 281..
1.60 .85 280. ’
1.60 75 200A... o 2.35
1.25 .60  201A. .60 UXt99. .95

OUR
TERMS

All prices quoted are net.
20%, on C. 0. D. shipments.

We require a deposit of at least

39, discount if full remittance
is sent with order. All shipments are made F. 0. B. Chicago.
All our merchandise is guaranteed to be as represented.

FREE
CATALOG

The Chas. Hoodwin Company

4240 Lincoln Avenue

Dept. L-17

Chicago, Illinois
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WORLD’S BEST RADIO BOOKS

ORDER
DIRECT
FROM
THIS
PAGE

Y= mincrres

- OF I'= . | < X

|

|
"l

o,

ﬂ.fl

We publish ne catalogue and ask you to be kind enough te order
direct from this page. Prompt shipments will be made to you direct from
the publishers, We merely act as a clearing housc for a number of radic
book publishers and OUR PRICES ARE AS LOW OR LOWER THAN
WILL BE FOUND ANYWHERE. Prompt shipments will be made,

Remit by money order or certified check., If you send cash, be sure
to register it, If you wish to get any other radio book, pleas¢ write us.

E herewith present to the readers of TELEVISION NEWS the

most complete collection of recent important radio books. We

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

EXPERIMENTAL RAD{0, by R, fecuum  tube actlon. Including )} Professar Morecroft explains in an FUNDAMENTALS OF RADI0, |SOUND PICTURES AND
R u:nmsT; P-”{f“"[~13§|]mo'$"zifr‘:' ::‘l"e:v: ?hr(!?r :nldh P:Ir:’trtl)de:d \ve aithoritative and ”:!lir manner hy R R Ramsey, Professor of | TROUBLE SHOOTER'S MAN.
LTINS il o PRl IR L S L lonE waeg | Such important radlo phenomena | Physics. Indiana Unlsersity. Cloth | UAL, by Cameron and Rider
Slan  WMGe) G fS00 IDASCE: e g e Vo A ae current flow In clecuits con. | eovers. slze 9%x67, 372 paces. [ Cloth covers, size 8x534”. 1120
Hiustrations. $Z 75 fihere: and different tspes of [ talning capacity and inductances lustrated. 5 Dages, profusely lllus. 7 50
Price, postuald . reclltlers, ﬁmnrminthlon of radio waves; va Price, Prepald ...... 3. 0 trated, Price ........ .
Thic hook by Professor Ramsey is — - unt tubes as detectors and am- £ ) 1 N .

written In the nature of au ex HOW TO PASS U. S. GOVERN. pliflers; fading of radlo waves Dr. Ramsey l!lre!‘ u? tlklcreﬁ.m(;ﬁ- mlsr\::’eigul;ulu‘m?l “nialsl a';}?:l::(l“w
perhiacntal radlo course and con- MENT RADIO LICENSE EXAM and 1ty causes: neutrallzation: freshing ‘"“‘"&i" ?cl tlilnE! bat- | trouble-shooters. The first chap-
tafns 1% experiments. llustrated | INATIONS, by K L Duncan and | opoerieleradynes for short waves, | mentals of radio includins bat- | oubie shoo et  andamontals of
and describeil In a clear and in C. % Drew. Flexsible eaverd  olze f“zf‘\.“: ns;:ﬂiso '_fre!;]uenry amipliflers ; };? c‘:l’:,‘r'en";f,"'ﬂah?‘“:&‘.“,:;uum electrical  efrcuits.  inclnding
Tl I:'y!-:lu 'rl;;’e .T‘E';':E'c's"";';' ?1‘&” bengiDrEes: 62 Husira i tule constants: serialy of different | Ohm’s law, A.C. and D.C. eir-
c:;nlrﬂsurl;" ¥ hr:"de e Bt ons, appendix, — — = — kinds amd how they operate; ra cults. rectifiers, amplifiers. mixers
imm‘:innce o’; colls: constPuction Price . RADIO TELEGRAPHY AND dlo frequency Instruments and | and faders: varlous types of lowd

o ¥ F R

speakers and how to arrange
them: photocells: electric motors:
varlous types of talkle projectors:
also commerelal ampiifiers wilth
dlagrams are Riven.

apparatus; audlo amplification and

The authors are thoroughly con-
reccivers in general.

versant with their subject and ol
of the most important informa-
tion including hook-ups; types of
antennne and receivers with wir:

ef a fliter, screen Rrid tube; beat

TELEPHONY, by 1. Duncan
note audio osciliator: ete. and C. B

. Drew. Cloth covers,
£lze 914X6", 950 pages,
468 fllustrations. Price $ 7. 5 0

PRINCIPLES OF RADIOD COM- RADIO TROUBLE SHOOTING,

MUNICATION, by J 1 More- This 050 Page hook forms Indeed by Ennor R. ilaan, EE Flexihle — =
L ]l:ieuhr:v;:'r?:r:ornrl::;th"iv:;!lt“gg ? r{,usr complete treatise on radie covers. slze 6x9”, 323 pages, 257 | o noun THE AIR WAVES
eering, Columbia I'niveraity. Cloth of commereial type, including ship acls, The authors treat thor- IMustrations. 3 WITH ERIC PALMER, JR., by
cavers. slze 914x6”, 988 paves. sets are glvem. oughly the magnetle circuit: Ohm's Price ... SRy . nimsell.  Cloth covers. size 7%
Frufusely Hlustrated. : law: transformers and induetion; ¥ d i 51", 328 e y
$7 50 motor  generators and  starters: | TVIR Is a well {llustrated and in. 15", 328 pages. $2 00
Price e . RADIO RECEIVING TUBES. by storane hatterfes:; alternating cur- tensely practieal handhook for all | Price . . .. e sk e .
A radio classle. indeed. is Pro- | N eer and Wostrel. Cloth covers remts: capaclty * and inductance | radio service men and onerators, | . oo pine ainnet miss read
fessnr  Mareeroft's very eomplete slze TlexS15”, 208 pames. IRI formulae. Vacunm tubes as tetee- ns well as set bullders and testers, Inz this highly entertaining and
text-boak which covers sueh Im ilustrations, * * © tors and amollilers: ogelliographs: | & me of the practical problems |7 [, T O € e tells the
portant radio chenomena as: the | 5\ ' radlo eompass: wavelength meas: | Hlustrated and discussed are in- | 5o N0 E0 AUt S B er and
netion i condensers; selt nnd FICE e . urements and short wave recelvers terference and nolse problems— | 316 P P e
mutual tnduetlon in a  eireuin; Na radlo student or oberator can ¥ how 10 locate and remedy them: N

—— amateur radlo. ""Around the World
with 5 Watrs”" and many other

interesting subjects appear be-

phase nnd phase difference; effet «do without this authorltatise baok
of enndensers and colls on wave on the ralio vacunm tube. The

- antennha circult troubles and their
RADIO SERVICE MAN'S HAN- effect on radio: batteries. charg-

shape: reconance frequenty of varions chanters Inelude consirue- DYBOOK WITH ADDEN ers and ¢liminators. X
coupled eircults: skin effect In tlan of cacuum tubes; electrical DATA SHEETS. Flexible cm'ErsA, weenitig covery of_m“ KO,
colls: antenna resistance: trans- fundamentals; elementary actlon slze Gx12°, 200 pages, 200 llus- DRAKE'S RADID CYCLOPED!A,
formers; vacuum tubes: radlo fre taking Dlace in the vacuum tuhe. tlons. hy 1. P. Manly. Cloth covers, A POPULAR GUIDE TD RAD!O
queney  altermators ;. madulatlon with  gruphs:  reactlvation of Price, prepald l 9 slze 6x97, 1035 pages. Drofusely by B. Francis Dashiell. Cloth
and cirenlts; amplifiers and filters. tuhes; leet‘lnﬂ of lllh(l‘s includlng This remarkable book co-l s 1llustrated. (‘mt;rs, lslz‘ens‘.éxs ", 286 pages,
determination of amplificatlon fac L ntains drice . 6_00 brofusely ustrated. 50
RADIO TRAFFIC MANUAL AND | for: Dlate resisiance: grid resist. ffl‘r'l';l‘;_} e flistva tions SoF 1 ! e Jopeala cosers | ITice prepald . 3.
OPERATING REGULATIONS. by | ance, etc. i ! ( charts cov- | This masslve cyelopedla  coser b 1th
. L. Dunean and €. F. Drew s ering  every concelvabie subject, radio apparatus—Its opcration and The author starts off with an ex-
Flexinle covers, slze Including radio sets, tuhes. ete. maintenance, the various subjects ] cellent sectlon on electritity end
Qxﬂl" Tad DMN’!. p”‘m$2_00 PRACTICAL RADIO—INCLUD. The book Is strictly up.to-date heinz  alphabetically  arranged. magnetism: the use of radio
: . h - ING THE TESTING OF RADIO and comains the newest practical Tliere are 1735 subjects in alpha. | aerlals and Rrounds: the fI‘lﬂﬂﬂ-
This valuahle handhook starts off RECEIVING SETS. by James %, informatlon  which every radlo betleal order ranglng from A- | mental Principles of radlo: the
with instructions on how to learn Moyer, 8B., A.M.. and lohn F man absolutely must have, battery to zero-heat. Thls volume | clectron tube and erystal rectl
the code in cnngilerahle detail, Wustrel. Cloth covers, slze 8x5°. i containe 1110 {Hustrattons, dla- flers—how they work; the prinei-
with a lst of ahbreviations, Then AT8 puges, 223 fllus- 2 50 o grams, ete. There are 41t 1llus- ple of radio ampilfication: radio
comes operating rules and recula- trations. Price .. = | OFFICIAL RADIO SERVICE trations and articles on the hulld- Induetance colls and eondensers:
tions of the Radiemarine Corpar- Frerpone will find this volume of MANUAL, hy Iluge Gernsback inz end deslgning of radio sets, fundamental radio recelsing ecir-
ation of America wlth operators tic?;lmosl s ~|"0 m u and Clyde Fitch, Flexible cosers, alone; 110 articles with 383 1llns. cults; electrieal reproduction of
report  forms:  followed by the nllnl i l;”‘ ) I“i‘“‘"’ "; size ¥x13”, gyer 1,000 Ilusira- trations on tlie methods of repalr, soutid; the atmosphere and radio
rules of the Tnternational Radln- lons > aavy expiained] dny tex tions, 332 pages. scrvice and adjustment of radlo | phenomena, ete.
graph  Consention; the 1'nited and dlagrams. for the practically Price, prepal i - — N
States Radio Act of 1927: the minded stwdent. such ~interesting » PPEPAlll 2m. a.0s 0 -

Ship Act of 1912; ete. sublects s telephone receisers and Commeretal wirine dlagrams for RADIO VISION, by C. Franels

erystal  sefs: various GERNSBACK'S RADIO EN.

PHOTOCELLS AND THEIR AP-
PLICATION, hy V. K. Zworvkin,
EE. I'wLD.. and E. D
Ph1r Cioth covers, size H3%xR".
210 pages, OF
trations. Price

Photocells  today  occupy a  very
important place In raitio and talk
Ing nictures, as well as other
branches of applled selence. and
these twp experts have provided
the very latest informatlon as to
the actiott takinug place In warlous
t¥Nies of Photocells. The theory on
whieh these different cells oner.
ate. Including cotor  sensitlelty
together with amplifter and scan-
ning dises uged in pleture as well
as televislon transmission, ete.

PRINCIPLES OF RAD10, by
Keith licnney, M A Cloth covers.

slze 8x3'%”. 478 pages, 3 50
306 llustrations, Price .

The author 13 well known in radio
and lie has here provided a very
complete and clearly written dls-
cnsalon of radio circults and ap-
parains, including sucl Importent
toples as: condensers; transform-
ers: determination of inductance;

types  of
aerlals; current gources for vacuum
tubea: audlo and radlo frequency
amplificarfon with hookups; loud
speakers and how they work: va-

rinud radio receiving sets with
dlagrams and just how they work.
PRACTICAL RADIO CON-
STRUCTIGN AND REPAIRING.
hy I A Moyer, 8., A.M., and
1. P A\Wostrel. Cloth covers. size
8x5”, 331 pages, 163
{Hustrations. Price... .

This handhaok it one that every
radio aet tester and general sti-
dent will want to read carefults
Theae experts have given a very
complete  deseription of 1insten
ments tised to test and remair
rdlern radlo sets, together eith
complete dlagrams of many modl -
crn recelving gets. with explana.
tinna on_ liow to test the radio
and aundio frequency stages for
faults.

ELEMENTS OF RADIO COM:
MUNICATION, by Professor Juhn
Il Morveroft. Cloth covers. slze

Ux6”, 270 pages, 170
illustrations. Price... $3. 00

all the regularly manufactured re.
celving sets aro included in this
manual and no radio service man
or student who builds and repairs
radio sets can be iithout this
tremendously  useful compllation
of circuits and thelr deseriptions.
This book 1s worth $100.00 to any-
one who has a use for it. The
Manual is indexed so that any
commerelal receiving clreuit can
:_:: 'foun(! I‘;?mmly. One of the
N8t valuable eadio baoks
Bublished, o e

Howtoorder

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

RADIO PUBLICATIONS =
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S
CYCLOPEDIA, by S Gernsback.

SHifT  leatherette  covers, =l7e
Hx12”, 168 nages. profusely fllus.
trated.

L i [ -, -

Radie apparatus. inventors and
terms are all 1llustrated and de-
serihed in this remarkable hook
which required the efforrs of sev.
eral englneers In 1tz compilation.
The subjects are alphahetically
arranged and the Illustration: are
especially fine and clear.

TELEVISION TO:-DAY AND TO-
MORROW,. by 8 A. Moseley and
1l. J. B. Chapple. Cloth covers,
size 8x5%”, 130 pares. profusely

itlustrated $2 50
Price, prepaid . .
Thia up-to-the.minute work on

televislan descrihes in detall the
apparatus used by Baird, The stu-
dent wlill lesrn all ahout scan-
ning dlsca; the best type of mo-
tor: reverse defects and how to
overrome them: 1isochronism and
synchronism @ various ways of Ryn-

chronizing the Treceiving dlscs;
photocells and neon tuhes; radle
recelvers  for television signals;
noctorisfon.

245-S GREENWICH STREET
NEW YORK, N. Y.

Afenkins. Cloth covers. size 9%x6",

111 pages. profusely {llustrated.
Price,
TEEPRA (ol e o proseaiis & .

v heautlfully printed and inter.
csting {Jlustrated history of trans-
misxlon of Images hy radlo: par-
tieularly covering the apparatus
aml successtnl demonstrations of
tiie Jenkins system. Other appar.
atus lllustrated and discussed aro
the Diraun tube receiver: the R.
C.A. Photo-radle apparatus; the
AT, & T. Company system:
and the Delin machine.

RADIO MOVIES AND TELE.
VISION, by . Francis Jenkins.
Cluth eovers. size 9% x6™. 144 pages.
nwrefusely 1lustrated.

Price. prepaid $2.50

An absorhing history, handsomely
illystrated, of the Jenkins 8yatem
of transmittine  and  recelving
movles *‘via radlo.”” Onoe of the
chapters gives constructional de-
talls and drawings for bullding
¥Your own Radlovisor or machine
far makinz the radio movies vis.
ible in your home. Diagrams of
amplifiers are given. with some
otiser  very valuable information.
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Wanted: A Short Wave “Phone” League

By HUGO GERNSBACK

during the past few months from short-wave
enthusiasts, urging me to organize a Short-
Wave 'Phone League.

The letters are all of a similar tenor; most of the
writers pointing out that, inasmuch as I was the
originator of the first Radio League in the world
(i.e., the old Wireless Association of America,
dating back to 1908), I should take it upon myself
now to organize a 'Phone League,

I HAVE before me a number of letters, received

Code Amateurs Not Interested in Phone

It is pointed out by the writers of the letters that
most of the 17,000 licensed radio amateurs in the
United States are interested only in “CW” and
“code” transmisston, and that, as a rule, they are
not interested in ’phone transmission.

Tt is also pointed out that the 'phone “hams” have
no magazine wherein they ecan discuss their
thoughts and their experiences, and to print a regu-
lar “ham” section on radio 'phone matters. The
correspondents usually suggest that SHORT WAVE
CRAFT would be the ideal magazine to take up the
cause of ’phone “hams.” Communications such as
these have been coming in ever since SHORT WAVE
CRAFT was started; and the letters are becoming
so numerous lately, that something has to be done
about it.

Easy to Organize a League

1, therefore, take this means to ascertain the
sentiments of the ’'phone amateurs and would-be
'phone amateurs with respect to a new league to be
formed. Naturally. if there are enough 'phone
amateurs who respond, it will be an easy thing to
organize such a league for you. If not, no harm is
done.

Of course, the would-be ’phone “ham’” who does
not know much about the legal regulations is apt
to jump to the conclusion that all he has to do, Is to
rig up a transmitter and go ahead and use 'phone
transmission all over the globe. It is not quite as
simple as that; because, in the first place, he cannot
get a license from the Department of Commerce

unless he can actually transmit code. Even though
he need not be an expert, he must be able to read
signals with a fair degree of accuracy; otherwise
he cannot obtain a license and, for that reason, can-
not operate a radio 'phone transmitter. I am making
these few remarks merely for those new short-wave
fans who have not known about the Department of
Comnierce regulations.

A Powerful Amateur Aid

If the serious-minded ’phone “hams” are inter-
ested, T shall be glad to be instrumental in the
foundation of the new league; and I believe a league
such as this can, in time, be worked up to not only
national, but even international importance. 1t is
certain that, in time to come, the league would
attract literally hundreds of thousands of “hams” to
it; and enough new inventions would be forthcoming
to make the league a most powerful organization in
this and every other country.

Are You Interested in Forming a League?

If, therefore, you are interested in the formation
of such a league, T suggest that you write to me,
giving me your thoughts in the matter, and also
fill out the blank printed on page 286 of this issue.

In addition to this (inasmuch as not every 'phone
“ham” sees this magazine regularly) it would be
an excellent idea for those who have ’phone trans-
mitters to eall the attention of this article to others
by radio and so broadcast the idea that, if there is
sufficient demand, a new ’phone league will soon
come into life.

Plenty of Room for ’Phone League

Tt should be noted that, in all of this, there is no
thought of either displacing or hurting C.\W. ama-
teurs; because 1 sincerely believe there is room for
both classes in amateur radio. Each has its own
sphere and neither one need interfere with the
other.

If suflicient answers are received, an announce-
ment of the formation of the league will be made
in the next issue of SHORT WAVE CRAFT.

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

THE NEXT ISSUE COMES OUT JANUARY 15th
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HOW HIGH IS THAT
BALLOON?

MIDGET SHORT WAVE
TRANSMITTER Radio’s Answer

By CAPTAIN JAMES A. CODE, Jr.

U. 8. Signal Corps.

Super-midget transmitter suspended from aeather bal-
loon, radiates signals which have been heard up to
eleven miles, on a direction-finding receiver
fitted with angle-indicating loop.

Photo at left shows group of of a light inexpensive transmitter, and

“weather balloons” about to  the building of a rugged, reliable, port-

be sent up,d.togclether _“'lt_h able direction:finding receiver with min-

miniature radio transmitter; imum controls. The transmitter which
receiver at right, .

has been developed approaches quite

PPER-AIR observations, over

terrain which is inaccessibie dur-

ing fogs and inclement weather,

are often desirable; though to
obtain such meteorological data, which
are useful to eommerce and industry, is,
from the point of view of the fore-
caster, extremely difficult. Upper-air
meteorological observations at night, or
under the conditions mentioned, have
been limited to the visual means of at-
taching some source of light to the
meteorological balloon; which is ob-
served through theodolites, and succes-
sive readings of azimuth (“beurings”)
and elevation are obtained by means of
the balloon theodolites. Other special
methods are used; such as attaching a
small bomb with time-fuses to the bal-
loon, and ‘sound-ranging” for the ex-
plosion of the bomb, These methods
present difficulties which the Signal
Corps has attempted to eliminate by de-

| |

Wiring diagram of the balloon short
wave transmitter.

satisfactorily the requirements. Its
weight is but 17'% ozs. It consists of

a small flashlight 4%-volt battery,
which serves to heat the filament of a
'99 tube and, simultaneously, to ener-
gize the primary civcuit of a buzzer
transformer. The turn-ratio of the
transformer is approximately 50 to 1;
and its iron core is provided with an air
gap, to give leakage flux for the qpera-
tion of the vibrator, which is included
in the primary circuit., The secondary
voltage is, of course, intermittent at the
rate of vibration of the interrupter; and
it is part of this voltage which makes
the plate positive, once during each
cycle of the vibrator, and is thus applied
as “B” voltage to the 99 tube.
(Continued on page 292)

Above—Comparative size of super-

midget radio transmitter containing

'99 tube, battery, transformer and in-

ductance; weight, 17% oz. Right—

operator listening to balloon radio
signals.

vising a small, compact, radio trans-
mitter which is attached to the balloon
and, when released, is tracked by means
of radio direction finders.

While the initial work was done in
the Signal Corps Laboratories at McCook
Field in 1923, it was not until 1931 that
Major Wm. R. Blair, of the Signal Corps
Laboratories at Fort Monmouth, was
able to bring the transmitter and the
range finder to its present state of per-
fection.

Transmitter Weighs But 171, Ounces
The two problems necessary for the
engineer to solve were: the development

WwWww.americanradiohistorv.com



www.americanradiohistory.com

Dec., 1931—Jan., 1932

(

J

» gzg B
gz
PLF

|
|
MEwAYS ‘ ’:,@; b
5 uL‘_ !
‘ H :
\ Xp(7 LANDING

v i ER

|
|
|
. |
[ ] 14 F LANDING BEAM TRANSMITTER =
/ Iy - ..
: \ LOCAUZING e«emau/msunm ‘1@5
[
|
1

/
. D |
/ \ \;‘# L/If’ |
\ b e
| \— Adndmin it T 7 |
Plan view, showing airport and how

landing beam short wave signal is
picked up and used to guide plane in
landing safely.

OR the past three years the Bureau
of Standards have been working on
the short-wave landing beam for
airplanes. Now they have it. The
beam makes blind landings possible.

The why and wherefore is most inter-
esting. In the first place you realize
that the blind flying of planes has been
going on for some time. All the U. S.
airways have radio-beacons that a pilot
ean follow from one airport to another,
But suppose that he can’t see an airport
—how is he to land? The short-wave
landing beam is the answer. And here
is how it works.

The regular airways radio beacon
transmitter is located at one side of the
airport—not ON the airport. There is
also another (marker) beacen, projecting
a beam a short distance along the other
side of the airport. But the beam trans-
mitter is put right on the airport—right
at the end of the landing runway. The
pilot follows the airicays beucon to the
airport where he wishes to land. He
knows when he passes over this beacon,
because its signals change. Therefore,
upon passing the beacon, the pilot turns
sharp left to the marker beam, straight-
ens out on it, turns sharp left again and
so hits the landing beam. He then turns
left once more and follows the beam to a
landing. It is as simple as “no right
turns” and “one-way traffic”’—sometimes
simpler!

The value of this system is obvious. It
is literally a “life-saver”, The landing
beam may be set at the airport in the di-
rection of prevailing winds or any other
safe landing direction. It may be made
steep, for a short appreach, as in moun-
tainous localities, or more gradual when a
longer approach is desired. It can be
picked up at any altitude between 500
and 5,000 feet, No manipulation on the
part of the pilot is required since the
tuning is fixed. He merely switches in
his “landing-beam” receiver at the proper
time. This receiver is visual and is
mounted on the flight instrument bonrd.

* AeronauTech lnstitute,
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Land

in Fog!
Thanks to Short Waves

Airplanes have been repeatedly landed while “flying blind” by
the aid of this new short wave “landing beam”, «which has

been developed by Uncle Sam’s radio experts.

T his

means that all aivports acill shorely be made “visible”,
even tn a fog, thanks to short waves.

By LIEUT. MYRON I'. EDDY*

U. S. N. Retired

If he keeps the needle on this instru
ment in the middle by controlling the

| LINE OF MY iMI
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RADIATION FROM SHORT WAVE
Liasairn(l BEAM TRasisaTTER,

No matter what altitude the plane has

when entering zone of the Landing

Beam, the “Landing Indicator” will

immediately show whether the plane

should commence gliding by reading
“Too High” or “Too Low".
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Oscillator circuit of Landing Beam
Transmitter.

plane's clevators, he will come in at a
normal landing glide and level off with-
out erer seeinyg the field. His altimeter
will tell him when to cut the throttle
completely; although he could hit with it
partly on and do nothing worse than
bounce.

Landing Beam Operates on 3 Meters

So much for the system; now about the
apparatus. Remember that there must
be control, or guidance, over three di-
mensions. For this reason a beam (called
a “localizing beam”) must be directed
along the runway to form a lane, which
will keep the pilot from swerving off the
runway to right or left, while gliding
down the landing beam. Also, the landing
beam itself, although projected as a
straight line (tangent to the horizontal
runway) must guide the plane down a
curved path, which becomes flatter and
flatter near the ground end. This path
is actually the line of equal intensity and
is always below the axis of the projected
beam.

The landing-beam transmitter operates
on about 3 meters. A directive antenna
system is, of course, required; this con-
sists of a number of short doublet hori-
zontal antennas, which run perpendicular
to the main supporting structure, which
in itself is not high enough to be a flight
obstruction. This whole outfit can be
tilted and locked into position to give

(Continued on page 288)

L %

Simplified dials used
to indiecate landing
conditions to pilot in
plane; how close he
is to the ground and
if he is “off” or “on™
the course.
LANDING
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The TINCOLN

ALL-WAVE
SUPER-HET

The young lady here shown has her hand on the special knob
controlling the wave-band “change-switch”, a new feature of
the Lincoln “All-Wave” Super-het.

By H. WINFIELD SECOR

The new Lincoln De-Luxe combination short and long wave receiver heve illustrated, tunes in all waves from
10 to 550 meters. Plug-in-coils are eliminated by a cleverly engineered switching scheme. .1 super-heterodyne
circurt is used, providing sharp selectivity and powerful volume.

HAT! Anocther “all - wave”
Super-Het? So it seems, but as
the old adage has it—*“The proof

of the pudding is in the eating
thereof,” and agreeable surprises came
fast, one after another, when the new
Lincoln All-Wave Super-Het, known as
their “De Luxe 32 Model,” was lugged
home and tested out. In the first place,
the Lincoln circuit is of very excellent
fundamental design. The intermediate
amplifier stages being individually tuned,
this operation being a simple one per-
formed but once when the set is first
placed into operation. The person op-
erating the set merely adjusts the five
midget condenser knobs placed on the
tops of the shield cans covering the in-
termediate amplifier transformers, until
a weak signal is heard with maximum
strength on the loud speaker.

Tuning In Short Waves a Cinch!

Whether the purchaser of a Lincoln
new All-Wave Super is interested par-
ticularly in short-wave reception, or only
listens in occasionally on short waves,
this cleverly designed and highly efficient
receiver, will appeal irresistibly. Tun-
ing in short waves is a “cineh” with the
new Lincoln—a simple twist of the wrist
on the band-selector switch puts imme-
diately at your service the following
wavelength ranges: 15-30; 30-50; 50-
100; 100-200; and finally the broadcast
range of 200-550 meters.

Aside from the excellent design and
workmanship of the intermediate trans-
formers, which are wound on bakelite
tubes with ample spacing between the
coils and the shields, the short-wave in-
ductances are wound very accurately on
threaded bakelite tubing. The short-
wave coils are mounted in a group inside
a shield can placed just behind the panel,
at the left of the set, as the illustrations
show.

High and Low Power Switch

The double tuning-condenser unit was
specially selected for this set, to be of
the proper capacity and plate spacing to
work equally as well on the short waves

Above — “Close-up”
of wave-band
“change switch?”,
showing short leads
from various coils
mounted directly
over switch.

Right — Close-up of
“short” and “broad-
cast” wave coils,
with shield removed.

P g

as on the broadcast
waves. The conden-
ser is fitted with ball
bearings. The small
knob just to the right
of the main tuning
knob is a trimmer
condenser; the knob
to the right of the
main dial is the vol-
ume control and
switch. The small

WWW. americanradiohistorv.com

switch at the right of the front panel pro-
vides “high” or “low” power, which obvi-
ates blusting from the local stations
(which, you may be sure, come romping
in like a “ton of bricks” on this powerful
receiver, with its four “high-gain” stages
of shield-grid intermediate amplifica-
tion).

Powerful Qutput Stage

In the output audio amplifier stage,
two '45’s are employed. These tubes were
selected as the very best from the view-
point of powerful volume and exquisite
tone quality for this particular receiver,
in preference to the use of pentodes.

Besides the powerful amplification due
to the very careful design of the induc-
tances, for both short- and long-wave
tuning, it was soon demonstrated after
bringing in many broadcast and short
ware stations, hoth from overseas and
various parts of this country, that even
better than 10-ke. selectivity had been
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Top view of new Lincoln “All-Wave” super-het.

attained by the engineers hehind this
recejver.

Each Receiver Individually Tested

Furthermore, each receiver is actually
tested on distant signals, before the cus-
tomer ever receives it. One feature
which many sets claim to have, but
which the Lincoln receiver really demon-
strates, is that it actually can produce
loud-speaker volume on relatively weak
signals. This means that every amplifier
stage in the set is working at the “peak”
of efficiency.

The Lincoln De Luxe receiver is an
extremely high-powered and selective
cquipment, using the high amplification
of six screen-grid tubes. The chassis is
very carefully constructed, employing
strictly laboratory methods., The posi-
tion of every wire is carefully figured
out to eliminate feed bhaecks and allow
high amplifieation.

Connecting Chassis, Power Unit and
Speaker

Cables leading from chassis to power
equipment are of different colored wire.
Labels on the power equipment clearly
indicate where connections should be
made. Connections from speaker are in-
dicated on power equipment for energiz-
ing the field of the speaker.

Bottom view—showing simplicity of wiring.

One of the I.F, transformers and 100-

mmf. tuning condensers.
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The length of antenna depends on lo-
cal ahsorption. Ten feet of antenna in
one locality will equal a 50-ft. antenna
in another. As a general thing, build-
ings of steel construction require a
longer antenna to compensate for loss of
absorption in steel, state the Lincoln ex-
perts. Antennas from 15 to 100 feet will
work satisfactorily.

Operation Hints

First you connect A.C. line to wall
socket; turn right-hand control knob
until switch is turned on, and see if all
heaters are operating.

See that al! adjusting knobs on top of
I.F. (intermediate amplifier) eans point
to marks on top of can. Turn volume
contro! (right hand knob) about half-
way on and tune in a station with main
dial (center kneb), adjusting trimmer
(second knob from left) to loudest sig-
nal. Then reduee your volume control
to a weak signal and carefully go over
all of the adjustments on top of the
transformers, peaking each one at the
loudest point. Next. tune in a distant
signal and go over the operation again.
Once this adjustment is done, no further
attention need be paid to it. Adjust-
ments of the I.F. transformer should be
made with the low-high power switch in
high power position.

(Continued on puge 284)
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Complete wiring diagram of the new Lincoln De-Luxe #All- Wave” super-het, which tunes from 15 to 550 meters at a
single “twist of the wrist”. The various coils used for tuning in the diiferent wavelengths and their connections to the
“ganged” control switeh, are shown at the extreme left of the diagram.
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The “All-Wave” recciver, using three “auto” tubes, as tested
by the editors.

FEW years ago, when short-wave
reception above 2000 kilocycles
was given its impetus, and the
A.C. operated broadcast receiver
was in its early stages of development,
engineers dreamed of an A.C. operated
short-wave receiver. Short-wave receiv-
ers with '01A or ’'99 battery-operated
tubes were then the thing of the day.

Soon, progressive engineers and short-
wave operators were employing a single-
tube regenerative short-wave receiver,
followed by an A.C. operated power am-
phfier. During this time the writer was
conducting experiments leading to the
design of a satisfactory A.C. operated
short-wave receiver. The preliminary
design consisted of a 27 regenerative de-
tector, and a '27 first audio stage, fol-
lowed by '71 tubes in push pull. Need-
less to say, the hum level on frequencies
above 3000 Kkilocycles was extremely
high. To reduce the hum level it was
necessary to change to 27 tubes for the
push pull stage, which was later accepted
as standard praetice. This receiver was
the first complete A.C. operated system
to be deseribed in public print, and was
made possible through the collaboration
of Mr. H. G. Cisin, M.E,, of the Allied
Engineering Institute.

After the introduction and adaptation
of the '24 tube into short-wave rececivers
as a radio-frequency amnplifier, no great
progress was made in the design of the
receivers other than natural refinement.
The writer soon learned of, and had the
opportunity to operate, a special short-
wave transatlantic superheterodyne re-
ceiver developed by the Bell Telephone
engineers. This receiver did not employ
the 27 and the '24 tubes, as might be
expected, but used tubes of the '99 type;
their filaments being supplied with recti-
fied and filtered A.C. This method was
far more satisfactory than the use of the
heater type tubes; although the public
had accepted the latter as the ultimate
tubes for use in short-wave receivers.
Many attempts were made to use the
heater tubes with rectified and filteved
A.C.; but the apparatus required to de-

SHORT WAVE CRAFT

Dec., 1931—Jan., 1932

New ALL-WAVE

=

Many readers have requested that we publish
a circuit and describe a receiver using the new
6.3 voli automobile tubes. I1"e aim to give onr
readers whatever they waul, whenever pos-
sible, so here is a special receiving set which |
was built and tested by Mr. Bryant, formerly
director of Radio News Laboraiory. Loud
speaker receplion is obtained with but three
tubes, one of which is a pentode. T his receiver
operates with smooth control of the regenera-
tion, as actual tests denmonstrated.

liver high amperage at low voltage was
unsatisfactory. It is recognized, how-
ever, that slight hum nmodulation caused
no difficulty in the reading of continu-
ous-wave signals,

Thus it was, that the writer recog-
nized the usefulness of the automobile
tubes for short-wave work, when the first
experimental designs were submitted to
manufacturers prior to their introduc-
tion to the public. Because of other,
more pressing duties the writer was un-
able to conduct any tests along these
lines until recently; when the editors of
SHort Wave CrAFT asked him to design
a standard circuit around these tubes,
for their readers.

MAIN TUNING 3

ceiver is designed for appearance, low
cost, simmplicity of construction, and
greatest efliciency for the tubes employed
in its circuit. The only additional appa-
ratus required is the necessary power
supply and a sensitive magnetic or dy-
namic speaker of 15,000 ohms impedance
to work out of the pentode power stage.
Any speaker may be used providing the
impedances are matched through the use
of special transformer. Specially-de-
signed high intpedance speakers may be
had from any of the major speaker man-
ufacturers.
Construction

The aluminum box is first prepared.

This is of the type assembled from sheet

A.F.
38 PENTODE

Em 56, coND \
scy 26 (R.F) \ p
J -hl G

r_
L
<
i | ol
¥ T [ i w: )
- : R7 -
GND. VOL. CONTROL I e 7 Scommon
B4+77S “B+135V. FIG. 2 "A="6vouTs TA+"

Complete wiring diagrams of the “All-Wave” receiver, which employs three of
the latest type, highly efficient tubes, the famous 6.3 volt “automobile” tubes.

The receiver to be described in the fol-
lowing paragraphs has a single stage of
radio-frequency amplification, with un-
tuned antenna, and tuned-impedance
coupled to a regenerative detector. This
is followed by a single stage of audio-
frequency amplitication, in which the new
’38 pentode output tube is used. Using a
standard broadeast antenna, the writer
was able to receive a number of short-
wave phone stations on a loud speaker
with room volume. Needless to say, the
volume is determined by the antenna
power of the sending station. The re-

WWW americanradiohistorv.com

aluminum, the edges of which fit into
slotted corner posts, The top panel is
laid out in accordance with the drawing
(Fig. A) and the holes drilled out with
a fly cutter; or else by the more labor-
ious method of drilling a series of
smaller holes around the inside diameter
of the larger holes, by filing down the
edges until the larger hole is perfectly
round and smooth. The tube sockets
(V1, V2, V3) are of the wafer type;
while the coil socket V4 is of the base
type. The latter was used in order to
keep the coil above the metal, to reduce
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RECEIVER UsSING Auro TUBES

By BERYL B. BRYANT

losses due to eddy-current absorption.
After the panel has been prepared, the
sockets should be mounted in their
proper positions with the bases of the
tube shields; after which the panel is
temporarily laid aside.

The front panel is next laid out and
drilled, in accordance with Fig. 1B, for
the mounting of the tuning C1l and re-
peneration C2 condensers; with the vol-
ume control R7 placed in the lower cen-
ter. The holes for the mounting of the
vernier dials should be drilled at the
same time. The two cqg(lensers, with
their respective dials, are modnted, and
then the volume control.

The rear panel is next drilled for the
output binding posts B3 and B4, or, if
desired, these may be mounted on the top
panel behind the shield can that houses
the tuning coil. Needless to say, these
binding posts must be insulated from the
metal.

The right side panel is next drilled in
the lower left corner, as shown in Fig.
1C, for the filament switch, and the
switch mounted. Notice that this is a
two-pole single-throw switch, serving to
break the volume control circuit as well
as the filament circuit, in order to con-
serve the batteries,

(Continued on page 288)
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Interior view of the *Al-Wave” receiver, which possesses very smooth
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Above—Hook-up of “A” and “B” supply, which some may

wish to use with the “All-Wave” recciver here described.

Left—Drilling plan and dimensions of aluminum shield cabi-
net. Below—Data for winding various tube base coils.
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Locating ORE DEPOSITS

By Ultra S

r( R.F. TRANSMISSION
NE

R

\ i
TO OSCILLATOR

Here we see how ultra short waves are reflected by a metallic
ore deposit and this fact indicated by the reception of signals

in the receiver.

ONSIDERABLE interest has been
shown lately in radio apparatus
for electrical prospecting. Those
interested in this kind of work

are, almost without exception, non-tech-
nical men who desire to try their luck at
prospecting. It is not necessary to be
technically trained in radio in order to
conduct an experiment with electrical
prospecting apparatus. Truly, this is an
age of specialization in which the knowl-
edge in one field is often of considerable
value in another.

The writer has specialized for many
years in the design of ultra-short-wave
transmitting and receiving apparatus,
equipment of special interest to those who
wish to try this modern method of pros-
pecting. (An article on this subject by
Mr. J. I. Heller appeared in the June
issue of Radio-Craft.} However, there
are many improvements which ean be
made in electrical prospecting apparatus
to make it of more practical use to the
non-technical reader. Improvements in
such apparatus will be considered in this
article.

The reader is advised not to attempt
the construction of sueh ultra-short-wave
equipnient without first experimenting at
home. It is not an easy matter to de-
velop apparatus which can be immedi-
ately used in the field without some tests,
of eourse.

It is suggested that the reader first try
experimenting with apparatus of this
kind, employing a tube of either the '45
or the ’10 type. These tubes will give
sufficient power so that the results ob-
tained are more easy to apprehend. The
filament of the tube used can then be
operated directly from the light socket,
thus saving batteries. The circuit of
such an arrangement is shown in Fig. 1.
For test work a key is convenient; be
sure to make the leads connecting to both
the plate and grid of the tube as short
as possible, for otherwise it may be diffi-
cult to make the tube oscillate at wave-

* Engineer, Delft Radio Co.

REFLECTED RAYS WHEN ORE IS
PRESENT. WHEN NO ORE 15 PRESENT,
WAVE PASSES INTO EARTH

RECE\WVER

hort Waves

X By A. Binneweg, Jr.*

problem.

W hat is more interesting than the possibility
of localing ore deposiis by some electrical
d means? As Mr. Binnewey points out in the
accompanying arlicle, there are excellent pos-
sihilities of applying very short waves to this
The author describes how to build
an ulira short acave transmitter and also a re-
| ceiver, together with suttable focusing reflec- |
tors for locating ore or other metallic masses

M 0;100 MA, RFC2 KEY =
WV, 4 1
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o I

Ultra short wave transmitter and ar-
rangement of antenna with reflector.
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EACHWIRE IS MADE /2 WAVELENGTH LONG.
u FIG 2

How to arrange the parabolic refleetor
wires and aerial.

lengths as low as 1% meters. Conden-
sers Cl and C2 in Fig. 1 may be 30 mmf,
midgets.

The eoil, L, consists of a loop of copper
tubing 4 inches in diameter. The use of
tubing is due, not so much to heavy cur-
rents to be earried, as to the fact that
it is desired to maintain the inductance
at a rigid value. The choke coil, RFC1,
consists of 30 turns, spaced about %-
inch between turns, on a piece of dowel
¥%-inch in diameter. The grid-leak, R,
is of the heavy-duty type and has a value
of 10,000 ohms. The other choke, RFC2,
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may be made the same as RIFC1. For
tubes having higher power, such as the
type ’45, a 0-100-scale milliammeter may
be necessary. For smaller tubes a 0-10-
scale instrument will be satisfactory. If
the smaller type is available, it can be
shunted with a resistance of the proper
value for the larger tubes. If a filament
center-tap is not available on the second-
ary of the filament transformer, shunt a
resistance of about 200 ohms across the
secondary and run the center-tap lead to
the center tap of this resistance.
Another advantage of high power is
that a radio-frequency transmission line
of considerable length can be used; and
still sutticient power will be obtained at
its far end for coupling into the antenna.
The antenna wire is made % wavelength
long and has at its center a small half-
turn loop for coupling to the R.F. trans-
mission line, which has a similar loop at
each of its ends. Such a transmission
line consists of only a pair of parallel
wires, spaced any convenient distance

apart, such as one or two inches. The
PARABOLA Q
DISTANCE FROM FOCUS
o0*x 1000 45%- 1 171 20" = 2.000
5= 1.002 S0 1.2178 10s* = 2.6983
10°: 1.3017 S 1.2710 120* = 4.000
Xr- 1.0 2

a

Data for laying out parabolic reflector.
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HINGES — = o -o

- HINGE

ADJUSTING

g POLE
FOR AIMING

REFLECTOR,

N —

Frame for supporting parabolic short
wave reflector and stick for adjusting
it to different angles.

wire used in the transmission line can
be any convenient size, such as No. 18,
or so. By using an R.F. transmission
line the transmitting apparatus can be
left in some convenient point and the
neighboring territory easily exploved,
without carrying all the apparatus along.

It is important to make the proper
choice of tubes for operation at very
high frequencies. Some tubes are not
very good for this purpose, and perhaps
will not oscillate at all, The reason is
that the losses in the stem of the tube
become quite high, and the oscillator can
not supply them. This is shown clearly
in Fig. 4. There is a certain value of
capacity, hetween the leads in the stem,
which is of considerable importance when
the frequency becomes very high. The
glass in the stem itself functions as the
dielectric of the condenser, and the loss
in solid dielectries is relatively enormous
at ultra-short wavelengths., If a plate
voltage of about 400 volts is applied on
ordinary transmitting tubes at these
wavelengths, the dielectric loss is so
great that excessive heating results. This
heating lowers the dielectric strength of
the glass greatly and the plate voltage
is ahle to spark through the glass in the
stem, completely damaging the tube. For
this reason, it is advisable to use much
lower voltages than normally employed
in such tubes,

In oscillators, such as shown in Fig. 1,
it is sometimes necessary to use small
chokes in the filament leads. Such chokes,
however, may not be necessary and are
not shown in Fig. 1. However, if suct

| o

Fig. 3. above, shows the essential con-
nections for a %-meter oscillator.

should be mecessary, two chokes having
the dimensions of RFC1 and RFC2 ecan
be connected in the two filament leads to
the tube. Such chokes must be con-

SHORT WAVE CRAFT

structed, however, of a wire having suffi-
cient current-carrying capacity so that
the filament voltage will not be reduced
too wmuch. The proper filament voltage
is absolutely necessary for satisfactery
operation at these frequencies, Although
at low frequencies a tube may oscillate
with a very small plate voltage, higher
plate voltages are necessary at the higher
frequencies,

When testing, study the operation of
reflectors. For use in the field, start in
with a simple reflector like that shown
connected to the end of the R.F. trans-
mission line shown in Fig, 1, Of course,
if no transmission line is used, the an-
tenna is directly connected to the induc-
tance, I.. A simple reflector consists of
the antenna itself and a single wire
spaced from it, by one-quarter of a wave-
length. Such a reflcctor wire gives a
signal in the direction from the reflector
wire through the antenna, of twice the
value obtained when the antenna wire
alone is used.

* Q

C¥ O

AUDIO
wuussonnen.

£+ 10,000 OHMS

g PRIMARY 1 1 MF,

L!'——'I'Iil"'l'l'l'lr

Hook-up showing how to connect an
audio frequency oscillator into the grid
cireuit of the short wave transmitter,

Fig. 2 contains some essential data for
the construction of a complete parabolic
reflector. The distance between the an-
tenna wire and the vertex wire of the
reflector should be a quarter-wavelength.
The transmitting aerial itself (or the re-
ceiving aerial, if the reflector is used for
reception) is mounted at the focus of the
parabola. The balance of the wires in
the reflector are mounted along the para-
bolic curve having the aerial at its focus.
The greater the number of wires used
on the paraholic curve, the sharper will
be the beam transmitted, If such a re-
flector is used for reception, the gain will
be greater with a greater number of
wires. If the number of wires in the
reflector is increased, the size of the
aerial must be reduced slightly because
of the loading effect of the reflector wire.

The beam will also be sharper as the
sides of the reflector are extended as
shown by the dotted lines in Fig. 2. In
determining the correct distance from
focus to vertex, divide the operating
wavelength by four; this gives the cor-
rect distance to space in meters; if this
value is changed to feet, one can easily
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ELEMENTS
OF COMMON
TUBE
THE LOSSES
IN THE STEM
OF THE CONDENSER
USUAL TUBES -HAVING
15 vERY GLASS
LARGE - DIELECTRIC)
A
GLASS
SUPPORTING _
STEM
" — LEADS PASS CLOSE
TOGETHER IN
. THE STEM.
Fle.4
a n

Diagram showing parts of vacuum tube
wherein losses are noticeable at high
frequencies.

measure it with a common yardstick. The
length of the antenna itself will be some-
what shorter than the lengths of the re-
fiector wires, hecause of the coupling coil
at its center, which loads it.
Prospecting Apparatus of the Future

The writer sees absolutely no reason
why the radio prospecting apparatus of
the immediate future will not be in a
greatly simplified form. The apparatus
now employed operates at wavelengths
close to 1.6 meters. However, at even
this frequency the size of the aerial and
reflector systems is yet rather cumber-
some. By employing a wavelength such
as %-meter, the size of this equipment
could be radically reduced and even a
gain in efficiency obtained. The reflectors
would be greatly reduced in dimensions
and the sides of the reflector considerably
extended to obtain much greater selec-
tivity, This would result in less inter-
ference with other services and, at the
same time, extraneous waves and un-
satisfactory reflections would be to a
great extent eliminated,

Another outstanding advantage is that
an amateur band of frequencies exists at
% meter. This allows any one with an
amateur transmitting license to con-
struct and test such apparatus, At pres-
ent, a special license is required for
transmitting in wavelengths other than
the amateur bands. The reader is, per-
haps, familiar with the faect that.a gor-
ernment license is vequired for radio

(Continued on page 2806)

OO0 Mf. MICA CONDENSER
OR .0001- MIDSET VARIABLE
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Connection of tubes in ultra short wave
receiver, suitable for use in locating
ore.
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Short Waves for the Broadcast Listener
—

Handsome appearance of the new Na-
tional shqrt wave converter; operates
without “plug-in coils.

FTER a hurried first glance at the
accompanying circuit diagram,
one might be inclined to jump to
the conclusion that the new

“National NC-5” is merely a convention-
al] type of so-called “short-wave con-
verter” to which two additional tubes
have been added; one a high-frequency
pre-amplifier, or input tube; and the
other a lower-frequency 1.F. amplifier, or
“gutput” tube.

Fundamentally this is partially true,
cven though it fails to consider the
many months of careful laboratory de-
velopment work before such additions
were possible. As Robert S. Kruse
stated, in the introduction to one of his
articles in SHORT WAVE CRAFT some time
ago (June-July, 1930) on the design of
a short-wave receiver: “The circuit dia-
gram should not be taken too seriously,
as all the circuit diagrams in the world
mean little if anything when it comes to
short-wave receivers.”

Short-comings of Some Converters
In the past the so-called short-wave
converters have merely been freauency

¢ Consulting Engincer: General
Niational Company, Malden, Mass.

Manager,

A NEW CONVERTER
of Novel Design

By JAMES MILLEN*

“Interlocking” and “dead spots” are eliminated by new engineering
ideas in converter design, which include variable-mu tube; novel
oscillator circuil; a stage of high-gain intermediate frequency am-
plification; a new switch to elinuinate plug-in-coils; similarity of
dial settings for different coils, easier luning and a brand-new dial,
awhich “shows a different color for each awave band!”’

changers and, while they would give ex-
tremely satisfactory results with many
sensitive broadecast receivers, they were
not at all universal in their application
and frequently resulted in excessively

poor signal-to-noise ratio. Moreover,
r ) 4
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Curves showing wavelengths covered
by the various coils in the National
converter,

practically all of the commercial models
that we were able to secure and test in
the laboratory, during the past year, had
bad “interlocking,” which made tuning
extraordinarily difficult. Although fre-
quently advertised as being “single-con-
trol,” such was generally far from the
case.

In order to improve the signal-to-noise
ratio, the stage of pre-amplitication was
developed, to insure efficient antenna
coupling and the application of a signal
of sizeable magnitude to the grid of the
first detector, or mixer tube. To avoid
complicated tuning, as well as intricate
constructional details, due to the intro-
duction of an additional set of coils and
tuning condenser for the input to the
radio stage, the special harmonie-tuned
input arrangement, shown in the dja-
gram, was developed.

Variable-mu Tube Solves Riddle

This trick was an outgrowth of a cir-
cuit designed in the National Company’s
laboratory back in 1926, when we were
working on the original National short-
wave receiver, but which lacked commer-
cial possibilities unti] the advent of the
UX-235 variable-mu tube. When used in

Front view of the National “Plug-less” S-W converter.
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Rear view of converter, which has inductance change switches
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connection with this new tube, there is
absolutely no tendency to “cross talk” or
to “pre-rectify” the incoming signal.

While the harmonic self-tuning peaks
are so selected that they fall in the cen-
ter of the different short-wave broadcast
bands, their resonance curves are suffi-
ciently broad so that the input impedance
of the grid circuit of the '35 is at all
times of an extremely high value. Con-
sequently, a really worthwhile amount of
amplification is obtained on all frequen-
cles,

The Oscillator of New Design

A rather unusual oscillator, or fre-
quency-changing arrangement, will be
noticed upon examination of the circuit
diagram. In the first place, a ’35 tube
is employed for this purpose, rather than
the more conventional 27 and, in addi-
tion, coupling is not obtained through a
small condenser between the grids, as
has been common practice in the past.
Instead, a new and unique coupling ar-
rangement has been developed whereby
the cathode return circuits of the detec-
tor and the oscillator are coupled to-
gether. Such a method automatically
provides just the right amount of coup-
ling, at all times, to produce a minimum
of “hiss” and other such noise; which has
been so troublesome with converters in
the past.

In fact it is rather surprising that
more engineers, working on the short-
wave superhet and superhet converter
design problems, have failed to realize to

SHORT WAVE CRAFT

what an extent improper “mixing” is re-
sponsible for the bad reputation of “con-
verters” and “superhets,” for high noise-
to-signal ratio., The use of a properly
designed pre-amplifier, in conjunction
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plete shielding of the oscillator and detec-
tor grid-circuit transformers, in the
manner illustrated, entirely eliminates
any “interlocking” tendency; which is
one of the limiting factors in the wave-

N
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Circuit diagram used in the National short wave converter, with “inductance

change

with the variable-mu oscillator, and the
cathode-return “mixing circuits,” re-
sults in a signal-to-noise ratio closely
approaching the very favorable one ob-
tainable from a good T.R.F. set, such as
the “SW5 Thrill Box.”

“Interlocking” Eliminated
Furthermore, this arrangement of
coupling, in combination with the com-

switches.

length range of converters in general.
With this circuit, no trouble from inter-
locking is encountered; even at 15 me-
ters, the lower wavelength range of the
converter described herewith.

Power Supply
The use of the '80 permits full-wave
rectification with a single tube which,

(Continued on page 294)

HERE is the radio fan who will

not recall the thrill he experi-

enced upon tuning in his first
out - of -town station? How many did
not keep a carefully compiled log of
those stations received and proudly force
it upon the attention of their friends at
every opportunity? Those days are gone
but not forgotten!

Thousands today are not only experi-
encing those same thrills, but are getting
far greater ones. They are reaching out
and receiving new and wonderful radio
programs from practically all the coun-
tries of the world, They are, for in-

Sy

Left—XNote the appear-
ance of the new Work-
rite model 4X super-con-
verter, which converts
any T.R.I®. broadeast re-
ceiver into a superhet-
erodyne for the recep-
tion of short waves. The
converter ineludes its
own ‘power supply’ and
operates from 110 volt,
50 to 60 evele A.C. cfr-
cuits.

shows
how the four tubes, in-
cluding the rectilier. are

Diagram below

New Workrite Converter

stance, hearing at first hand, beautiful
music and opera from Rome, speeches of
world-wide interest from England, the
native bands of India, the castanets of
Old Spain, the geisha girls of Tokyo, the
thrilling strains of the Marsellaise as
only a French band can play it, etc,
through the marvelous medium of short
waves.

The Model 4X super-converter here
illustrated was designed by Mr. George
W. Walker, who has carried on a tre-
mendous amount of experimenting and
research on converters of every descrip-
tion; if anyone knows how to design and
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used in  the Workrite S oo
e coEen. build a converter it is Mr. Walker. The
converter here shown employs four tubes
e {(Continued on page 301)
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The Short Wave Beginner

A2-TUBE

Receiver
That

REACHES

the

12,500 Mile
MARK

By WaLTER C. DOERLE

This  low-priced  head-phone

receiver comprises a few well-

chosen parts arranged in a well-
tried circuit,

HAT the heck’s” the idea of

wasting power, of blasting out

ear-drums, of going “bugs”

with the performance of a
costly short-wave receiver, when you can
build a two-tube outfit that gets signals
from the 12,500 mile meridan? Why,
there is nothing to brag about when you
“log” a bunch ~f stations with a powerful
receiver; but listen to a man who “pets”
a two-tube set, and then you get the
“thrill of a lifetime”.

It's quite possible to continue the en-
tertainment with werds, but our prob-
lem is to tell how you too can get thrills
that will last a lifetime. Here we go on

I SMEGS .0001-MF.

- S J ’
-
PHONES

»

" g+ 90V

&

Circuit used by Mr. Doerle for the 2-
tube “globe circler”,

An easily built short wave receiver for the beginner, using but few parts of low

cost.

our journey of description—hold your
breath, read vigorcusly and absorb all
details—everything is important.

Good night, my pencil is nearly worn
to the wood and I haven’t even let you
fellows in on a diagram; but here she
follows and with the losses reduced may-
be to a third, because of careful and
thoughtful construction and considera-
tion, you could very well guess it’s our
old timer—the Schnell method of regen-
eration control for the detector, and a
stage of audio frequency. (See hook-
up diagram.)

We know that some people write back-
ward and think forward; but let’s start
the discussien just as you perhaps draw
a radio hook-up diagram—starting with
the antenna symbol and completing the
diagram with a few curves or loops to
represent the output load-—in our set we
intend to use head “phones”.

Antenna and Ground

Now as to the antenna, a wire strung
twice across the living room and an-
chored to the picture molding with small
finishing nails, together with a good
“water-pipe” ground connection, has en-
abled the author to pick up signals with
such a receiver from stations 6,000 miles
away, even oh a hot summer day.on the
Pacific Coast (Oakland, California.)
Say, fellows, if a well-insulated outside
antenna had been possible of erection,
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Note anti-capacity condenser controls.

why the other 6,500 miles of “no-man’s
land” would have been easily heard and
conquered.

Time is moving along, and there is
much ground yet to be gained. Let us
consider for a moment the antenna
“series condenser”, For the operator’s
convenience, a seven-plate midget is quite
suitable for the purpose; but in a small
receiver of this price, a condenser made
of twe pieces of old condenser plates, cut
to about 1'% square inches in area and
spaced on the binding-post strip 4"
apart, will serve very well for coupling
the R.F. energy from the antenna to the
oscillating circuit of the receiver.

Keeping Down Those “Losses”!

Be sure that the post strip is of bake-
lite; as this is the cheapest, though not
the best, insulation for the purpese. In
some experiments made by the author, a
home-made series condenser was mounted
on Y%-inch plywood baseboard, but a sur-
prise awaited—the signal intensity as
heard in the phones was about three-
quarters its value when the series con-
denser plates were mounted on the bake-
lite strip. If there is nothing else to
gain from this article. be sure that, when
you make a two-tube set, yor keep all
losges as low as possible. Ifs hard to
compensate for them.

Since this type of receiver would un-

(Continned on puge 285)
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A “TraprP CIRCUIT” E"

for SHORT WAVE RECEIVERS

HAVE always enjoyed most read-

ing the experiences of other short-
I wave enthusiasts and therefore I

would like to see published this
idea, which I have evolved after a great
deal of experiment. By including the
trap cirewit shown in the diagram, I
have obtained a 40 per cent increase in
signal strength from a standard short-
wave receiver circuit, and also eliminated
the program of our local broadcast sta-
tion which, without it, is heard weekly
over the entire dial. Reception I can
compare to another stage of average
transformer-coupled audio; it is very
much clearer, and there is no trouble
with audio howl] or feedback.

Sometimes, when using this improved
circuit, it is necessary to reduce the
tickler coil, as the set oscillates better
without it; and a ground is not neces-
sary. It is sometimes desirable to put
a 500,000-ohmm Centralab variable vesis-
tor in the plate lead at X, to obtain the
exact plate voltage for best operation;
a 1-mf. condenser shunts it.

The parts required are:

L1, L2—Aero “LWT 11”7

coil kit;

short-wave

etticient for short waves);
Phones—Baldwin,
I have received these stations very
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- RFC AFT.
<Ly
¥ | b/
! /
PC /G
€2 »
. PHONES
17{
gy R B4+ F- ::U
A 40 per cent increase in signal x *
strength and elimination of in-
terference from a local broad- ?
cast station, are claimed for L R2
this “trap circuit” devised by £ & &
Mr. Swenson. -l_ I ((5 (L
(N L A+ A- B+ C- B+
= B- Ct DET. 4%zv. AMP.
L3—Coil of 42 turns on a 3-ineh tube; clearly (at Hot Springs, Ark.) using
Cl—National .00015-mf. “Equicycle” this hookup:
270% condenser; . W3XAL—Bound Brook, N. J..... 49.18
C2—National .00025-mf. “Equicycle” W2XE—New York City......... 48.99
270" condenser, W9XF—Chicago, Ill.............. 49.83
C3—Variable .0005-mf. condenser; VEICL—Winnipeg, Canada...... 49.50
CJI—Sangamo .0001-mf. grid con- VE9GW—Bowmanville, Canada... 49.17
(ENSeL; W8XK—Pittsburgh, Pa........... 48.86
RFC—Silver-Marshall short-wave WQXAF—Schenegctady. N. Yeuuus 31.48
choke; , W8XAL—Cincinnati, Ohio....... 49.50
AFT—Pilot “391” audio transformer, WI1XAZ—Springfield, Mass 31.35
1401 y MASS. commre ]
L _35%]'1]1(;[; I—— I RB—Tegucigalpa, Honduras. ... 48.50
R1, R2—Frost 30-ohm rheostats; xyg}\it‘gzlfaf{%l:ll(htv """"" :ggi
VI, V2—De Forest 401A tub s st AL ULEL ’
g ubes (VErY  yZA_ Drummondsville, Can,.... 62.70

Not to mention the amateurs and C. W.
stations.—Contributed by C. . Swenson.

Simple Sending Antennas for Amateurs

F the very greatest importance,
in determining the efliciency of
a transmitter, is the use of a
good antenna, of exact dimen-
sions; so arranged that, according to its
function at any time, all the possibilities
are fully utilized. Especially in the city,
it is often very hard to maintain pood
radiation; since a great part of the
energy is absorbed by the surroundings

\ cugve OGFE
\ VOLTA
}.{Z’l\u; or ! 7
(37 1
! e N FiG2
I | A-WAVE LENGTH \ -
\ {
\ ! %
\\ e FIGI SENDER
/

A

Diagram above shows distribution of

voltage along short-wave antenna;

Fig. 2 shows new single wire antenna,

which connects to one side of oscil-
lating circuit.

{metal roofs, trees, etc.). One must
therefore endeavor to arrange the an-
tenna so that the radiating part of it is
placed as high in the clear as possible.
The amateur can consider only an an-
tenna of simple construction; therefore,
only two kinds are generally used. The
“Zeppelin” antenna utilizing a feeder

has the advantapge of letting the actual
radiator be placed at even a considerable
distance from the sender. The flow of
energy through the feeder takes place
almost without loss. The correct con-
struction of such an antenna presup-
poses certain knowledge, which is im-
portant for determining the length of
wire.

Dimensions of the “Zepp” Antenna

Fig. 1 shows, schematically, the dis-
trihution of voltage along the antenna.
The feeder consists of two parallel wires,
4 to 6 inches apart; between the ends
toward the transmitter there is connected
a coil “S” consisting of a few turns,
which is ecoupled to the transmitter.

At the other end, connected to one of
the two parallel wires, is a single wire
—the radiater——which must be stretched
where it is free of interference. The
length of the feeder must be so propor-
tioned that, at the upper end there is an
“antinode” or peak voltage. It will there-
fore depend on the length of the wave
to be sent and must be an odd multiple
of one quarter of the wavelenyth. The
length of the radiator, on the other hand,
must be kalf the wavelength, or any mul-
tiple of this; since otherwise there will
be no radiation. In designing such an
antenna, one must take care that it will
radiate at both 20 and 40 meters. (Slight
variations, say 5%, are of no impor-
tance.) We may select values which will
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make it possible to work on both waves.
The radiating part is, therefore, 20
meters long; this corresponds, for the
40-meter wave, to half of the wavelength,
and for the 20-meter wave to the full
wavelength. Therefore, no change is
needed.

The feeder on the other hand, is so
erected that the last b-imeter section
(one quarter of the 20-meter wave) is
located in the transmitting room and can
be switched in and out of circuit. If, for
example, the wire is 30 meters long, then
this is suitable for the 40-meter wave;
as it equals 3 -wavelength. With the 20-
meter wave, however, it is an even mul-
tiple (6/4-wavelength); and it could not
be used. But, by switching in the last
5 meters, we obtain 35 meters, or 7/4-
wavelength, (Five meters equal 16 feet
4% inches.)

The feeder
inches away from the wall,
low any desired course;
corners.

A Simpler Antenna Arrangement

The second very popular type, known
as the “Fuch’ic antenna, is characterized
by great simplciity and lack of sensitiv-
ity to fluctuations. Fig. 2 shows the
theoretical plan. It consists of a single
wire, which is connected at one side with
an oscillating circuit coupled to the
transmitter. The excitation takes place
by voltage-feed; and the length of the

(Continued on page 298)

must be at least 8 to 12
but can fol-
even around
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A SHORT-WAVE
Super-Converter
That's
Different

A new, easily operated, short wave converter receutly per-
fected by McMurdo Silver, prominent radiov engincer. The
waveband coils are changed by means of an ingenivus switch,
thus eliminating “plug-in” coils. Short waves can be re-

ceived on any broadcast set with this converter,

SHORT WAVE

CRAFT

Dec., 1931—Jan., 1932

Above: Front panel
appearanceofthe new
Silver-Marshallshort
wave converter. Tun-
ing in short waves is
really very simple,
once this converter is
connectedtoyourreg-
ular “broadeast” re-
ceiver. All the tuning
is done with the sin-
gle dial on the con-
verter, the other
knobs being used for
volume control, coil
switching, etc.

Left: Appearance of
the new Silver-Mar-
shall“short and long”
wave receiver, de-
scribed in detail in
the last issue of
SHORT WAVE CRAFT.

HERE are many different kinds of
short-wave converters being sold
on the radio market today, but it

”

does make a difference “who
builds the converter you are eventually =

MORE
About 8-W Converters in the next
issue by E. T. SOMERSET, G2DT.

going to purchase,
Mr. McMurdo Silver, well-knewn radio

swi Lalbleld

kneb projecting

to a single control
through the front panel.

The wave-changing switeh has four po-
sitions and provides tuning in the fol-
lowing wave-bands: 10 to 20 meters; 20
to 40 meters; 40 to 80 meters; 80 to 200
meters.

The small knob, at the right of the
main tuning dial, changes the antenna
lead from the “converter” to the “an-
tenna post” on the “broadcast” receiver
with which the converter is operating.
This allows the permanent installation
of the converter, with optional “short-
wave” or “broadeast” reception at will.
The converter is mounted in a neat steel
cabinet with black erystalline finish.

Converter Uses Only Three Tubes
The “S-M 739" Super converter is a
full A.C.-operated screen-grid one, with
(Continued on page 293)
[ BROADCAST !
| RECEWVER |

DET,
s

:é:::._—T'TE_‘&P' T -—J'
PS \j‘l

T % ey, |-|-C5 =

designer of Chicago, has recently evolved
a brand new circuit for a shortwave
superheterodyne converter; by adding this
to his set the owner of an ordinary
“broadcast receiver” can listen to short-
wave stations all over the world.

What the Public Expects of a Converter
From any short-wave converter the

—— s
Pl

average radio enthusiast expects to ob- -
tain, today, simplicity in adapting or con-
necting the converter te the broadcast
receiver., If possible, he also wishes to
have ease of adjustment and tuning
without bothering with “plug-in" coils.
Finally, the converter should tune easily
and smoothly. All of these features are
found in the new Silver-Marshall con-
verter here illustrated and described.

Wave-band Coils Changed Easily by
Turn of Switch

The various oscillator coils for the dif-
ferent wave-bands are wound on special
low-loss insulating tubing; as the dia-
gram shows, the various coils are
switched into circuit as required by
means of a three-gang switch, connected

N

e e ——— ——

5

2
cll x X C12

l SHIELDED
WIRE 3FT.LONG,

CONNECTIONS FOR
100-120V,,A.C. 25 AND 60 CYCLES,

Wiring diagram of the new Silver-Marshall short

wave converter here described.
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MARVELLOUS

RECEPTION
By Coupling
Short & Long Wave
“Super-Hets”

By BURT H. TAYLOR

(W1KB) Haverhill, Mass.

HIS arrangement, I am certain, is

one of the best, most complete,

I automatic all-wave receivers, and
one that will perform with any-
thing shown so far; and on top of that it

is a wonderful “code” receiver.

SHORT WAVE

CRAFT

Long-distance shert awave stations are

received by Mr. Taylor with tremendous

volume on Ioud-speaker, thanks to a

simple coupling between a short wave
and a broadcast super-het.

o
8¢ AL T
By L
Lk L 7

Mr. Taylor’s complete layout, showing broadeast super-het at right, short wave
super-het at center, with loudspeaker and power amplifier at left.

Here is the layout—a complete “HY-7"
Short-Wave (super-het described in the
April-May, 1931, issue of SHorRT WAVE
CraFT) receiver and a standard broad-
cast super-het (Graybar 700, RC.A,,
GE., or Westinghouse).

The intermediate train of the “HY-7"
is tuned to 1530 kec., this being just be-
low the broadcast hand. Now, to use the
combination of the two receivers, a test
cord about 7 or B feet long with a plug
on each end (the one I use helongs to
a Diognometer) is used hetween the two
receivers—one end connecting to the
antenna post of the Graybar super, and
the other end plugged to the grid of the

second detector socket, after the second
detector tube has been removed; thus
giving three stages of I.LF. (1530 kc.) in
the “HY-7," ahead of the standard bread-
cast receiver. which is now dialed down
to 1530 ke, All short-wave tuning is now
single-control on the “HY-7,” using the
volume control on the Graybar for “out-
put” control.

Dual Wave Reception Simple
Now suppose we are listening to G5SW
or “Radio Roma”, and want to come in
on WLW or WEAF. All that is neces-
sary is—simply to turn the dial of the
Gravbar to WLW's wave; just that one

www.americanradiohistorv.com

The Hatry-Young “short wave super-het” used by Mr. Taylor
in conjunction with his Graybar broadecast super-het, to listen
in on the “whole world”,

operation of turning the one dial, on the
Graybar; the short wave L.F. (intermed-
iate frequency) on the “HY-7" is dropped
and the cord between the two receivers
then acts automatically as the pickup for
WLW or WEAF! And, of course,
“Radio Roma” or G5SW still is “all tuned
up” and, by apain setting the Graybar
dial back to 1530 ke. (and these sets will
do tlLis if correctly lined up) there you
have the short-wave broadcast again!

In plugging the cord to the second de-
tector, the connection is to “grid” on the
socket; I should have added that the grid-
leak is first removed. Another way of
doing this is to plug into the “plate” at
the same socket (2nd detector) and then
adjust the regeneration contro! for best
results and leave it.

You see, this whole thing is about the
simplest arrangement and quickest to
work that one could wish for—either
tune the short-wave dial (with the Gray-
bar dial set at 1,530 ke.) or tune the
Graybar dial for “straight” regular pro-
grams. Now, in regard to performance,

Hears Foreign Amateur Stations

I have tuned in programs from liter-
ally everywhere, listened to Amateur

(Continued on page 280)
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A
SUPERHET, ™

2% DET.
SOCKET ON
HY-7 SHORT-
WAVE RQE-
CEIVER

»TO REGENERATION
» CONTROL AND ONE

LL+ STAGE OF AULDIO.

i ]
Simple connecting wire used by Mr.
Taylor in joining broadcast and short

wave siper-hets for phenomenal long
distance reception.
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T HE classic grace of line of French
provineial cabinet work is beauti-
fully expressed in this charming

console. The top is a panel of se-
lected American Walnut; the front is
Oriental wood, with contrasting over-
luys of imported Koa wood, with soft,
lustrous rubbed finish. The console
houses the new six-tube super-heterodyne
Stewart-Warner broadcast receiver with
electro-dynamic reproducer and built-in

3 GANG CONDENSER

SHORT WAVE CRAFT

A

and broadcast set;

The “short wave” tuning dial

and control knobs ave in the

top group on this new Ste-

wart- Warner console; the

larger dial and knobs below,

are for tuning in the broad-
cast waves,

short-wave converter models are avail-
able for 60-cycle A.C., 25-cvele A.C,, and
for D.C. but not for battery.

“Short Waves” at Turn of a Knob

Change-over from standard hroadcast
bhand to short-wave band between 20 to
200 meters is instantly accomplished by
turn of « single control knob.

-00025-MF, .02-MF. 400V,
\ -

Dec., 1931—Jan,, 1932

NEW

CONSOLE

RECEIVER

for

Short and Broadcast Waves

The absence of “plug-in” coils for veceiving the different
awave bands, is one feature of this combination short

television receplinn is pro-

vided for, and therve (s a pentode tube in the
output staye of the broadcast super-
het receiver.

Chassis Details
All electrical units are mounted on a
heavy rectangular steel frame, which in-
sures absolute rigidity and prevents
wiring connections from becoming
loosened. due to accidental jolts or care-
less handling,

Six tubes are used as follows: two '24-
type tubes in the first- and second-detec-
tor stages; one "27-type tube as an oscil-
lator; one No. 531-type (or 235-type)
Variable Mu tube in the intermediate-
frequency amplifier; one PZ-type (or '17-
tvpe) pentode tube as an audio-frequency
amplifier; and one No. '80-type rectifier
tube to furnish plate current to the set.

This circuit incorporates a pre-selector
stage, a first-detector or ‘“mixer” stage,

y 500,000 OHMS

Wiring diagram of the new

- -
s YOV
T4 >
75,000

% - PILOT OHMS
€x\‘\m w—\v\\Q LIGHT -

H :
3 Y VSED WITH 25 CYCLE

8
f%« | SETS ONLY L
3 SRR & -

[ 8.MF
N ( - e

N = 8.MFYL, BMF T ™ a40v
3 i 500V. £ 440V, L r S

i W s
"‘ ™ 1 ot e — | 61

& 1 1 uw b
! L__ 5 o
- i o ELECTRO
oy DynamG

,/ SPEAKER,

Stewart-Warner super-heterodyne broadeast receiver, using a pentode tube in the output

stage. with television terminals provided as shown.
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ANT, GND. QUTPUT

]

=

GANG CONDENSER

25,000 OHMS

2 MF.
€T
"B+
=~ 200
OHMS
S~
‘OSQ?AOSO PILOT LICDHT'
vwf/.)jvfwm@' -

Above—Appearance of new Stewart-

Warner short wave converter of the

super-het type. supplied separately if

desired; the same S-W converter,

shown diagramatically at the left, is

also “built in” on the new Stewart-

Warner console for broadcast re-
ception.

an oscillator, an intermediate-frequency
stage, a second-detector stage and an

audio-frequency stage in the order
named.
The radio-frequency coils and the

oscillator arve shielded with aluminum en-
closures, and steel shields cover the in-
termediate transformer coils to prevent
extraneous electrical disturbances from
impairing reception. Velume control is
accomplished with a hand control knob
operating a variable resistor, so connectel
in the circuit that it gives maximum vol-
ume, without overloading the detector
stage.

An output transformer is provided to
protect the reproducer from damage, due
to the high voltage of the last stage, and
to improve the tone quality, by keeping

WHEN TO

Another Woman Announcer

H1G woman announcer at station 3IRO is

well known to all listeners who have

tined in “Radio Tioma Napeli,” iler
plice in front of the mierophone wasg endan-
gered by a recent deeree of the Italian broad-
casting aunthoritiex, who had decliel to replice
her and the other woman announeers at lialinn
stations by men. However, a flood of com-
plaints from listeners ail over the world has
cansed a change in this erder, and the women
—Lord bless ‘em—will remain.

Another woman announeer is making a bid
fer honors. She hasn't been heard yet in the
United States. to the hest of my kowledge,
but she is beginnlng to atrract attention in
Kurope. She broadeingts from a new Soviet
short-wave station in Leningrad. which has the
eall letters RVRI awd ix supposed to he work
ing on 31.1 meters. ‘This station iy reported
to he testing from 2.00 to 3.00 o'clock in the
afterneon. Lastern Standard Time, If you
hear it please drop me a ecard.

No Polar Broadcasts This Year

The radie testr bhetween the submarine
Nautitus and the Natlonal Broadeasting (om-
nany in New York, arranged with the ohjeet
of possible relay broadeasting from the polar
regions, seem to have heen as unsuccessfizl as
the trip itself. Nir Iubert Wilking has heen
the vietim of considerahte misfortune on this
daring ventnre:; but he has the indomitabie
spirit characteristie of explorers. amd he will
probably suceeed the next time.

the flow of direct current out of the
speaker windings.

Overall dimensions of the chassis are:
T in. high; 123 in. wide and 115% in.
deep.

The “Plug-less” Short Wave Converter

While most standard sets are limited
to domestic reception only, the new Stew-
art-Warner short-wave converter now
extends their range of reception beyond
the seas and makes possible the direct
reception of foreign broadeasts, police,
amateur and television signals. This new
converter is a built-in feature of the new
console and also pertable sets. It may
also be purchased separately, in the com-
pact walnut-finished cabinet illustrated,
for use with practically any 110-volt al-
ternating current (A.C.) set.

LISTEN IN

Zurich

There is a sfation in Zurich now broadeast-
ing regnlar programs, Enropean evening time,
on 1285 meters, ‘The call letters are 1T1:00C,
The transmiskions are preceded Ly two strokes
on a gong und the announcement *Ilier lladio
Zurieh,”

Java
Probahly the shortest wavelength used for
regular short-wave broadeasting is 15.9 meters,
one wave of the Duteh station in Raudoen,
Java. Mugleal programs are trangmitted nsn
ally on Tuesdays between 1100 and 1600 GMT,

Moscow

The Itnsgians are evidently making ambitions
radio plans.  There is already a powerful sta-
tion in Mo=cow on 50 meters, and ow snether
one, using the power of »irty Lilownita, is pro-
Jeeted.  Detalls of wavelength, honrs of apera-
tion, ete., have not yet been announced.

Portugal

I am glad to present some “dope’™ en station
CT1AA, which has been mentioned vagnely in
this departinent.  This is a private station
owned by Seiior Abilio Nunes dog Santos. This
ordinarily works on 291 meters, but it has
429 meter short-wave channel working on
Thursdays from 5:20 to 7:20 p. m.. EST, An-
nouncements are made in PPortugnese, and also

www.americanradiohistorv.com

Unlike commonplace converters, this
converter does not require changing a
number of coils, or the manipulation of
several dials to tune-in at various low-
wave lengths; it incorporates fixed coils
that do not require changing. Tuning is
controlled by a single dial only, in con-
junction with a ‘‘range” switch. By
turning this switch to the left, the con-
verter is turned off. Turnine it to the
next position to the right permits the
converter to cover from 1,500 to 4,660
kilocyeles; turning it to the extreme right
permits the converter to cover from 4,610
to 15,120 kiloeycles. Thus, the converter
covers all frequencies from 1,500 to ap-
proximately 15,000 kilocycles—or a wave-
length range from 200 down to approxi-
mately 20 meters.

(Continued on page 299)

By
“BOB” HERTZBERG

Freneh, Fnzlish, German and Ttalian.  This
fashion of anncuncing in & numher of diffarent
langauges was started hy P'CJ. and is belug
dopted by ot her statlons to make Identifieation
on the part of the listener easier,

France
Station 'YA, the Freneh eoloninl station lo-
ented just outside of Paris. is being heard

with great regularity in the United States. |
am indebted to Mr. Vineent Ryan. 16 Hamilton
Avenue, South Nerwalk, Conn.. for a copy of
its complete operating  sehedule. whieh was
sent by Mr. Ryan along with a letter verifying
hig reception of rhe station’s programs. I quote
from it as follows:

“Onur transmissions are being made at the
present time with an antenna power varying
between 12 and 14 kilowatts, at the following
periods :

“On 19.68 meters, from 14 :20 to 17:20 GMT.
intended particularly for rhe I'reneh eolonies
in Asia.

‘On 2520 meters, from 12:30 toa 20 :20 GNIT.
intended particularly for the African colonies.

“On 25.68% meters, from 21 :00 to 23 :00 GMT,
intended particularly for Ameriea.”

Many Interesting prozrams are breadcast by
FYA. Reeently General I'ershing appeared he-
fore its micraphene. and was heapd hy many
short-wave fang in the United States.

(Continued on page 299)
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The A. C. SUPERREGENODE

Fic. A

The A.C. receiver, showing the exterior coil mountings.
unit, filament transformer, and dynamic speaker appear behind it.

The external “B’ power
The controls

are easy to operate.

HE author’s article on the D.C.
“Superregenode,” which appeared

in the last issuc of SHorT Wave

CRAFT, has occasioned many favor-
able comments, judging by the immense
amount of mail received from readers.
The special information requested by
some of those interested in building the
superregenode is given in this article de-
scribing the A.C., model of the instru-
ment.

First, let it be said that, tube for tube,
the super-regenerative circuit gives
greater sensitivity than any standard re-
generative arrangement on short waves;
and the advantage so gained inereases as
the wavelength shortens. Equal selectiv-
ity may be obtained by the use of an
equal number of tuned circuits,

Experiments indicate that the best
value for the locally-generated suppres-
sor-frequency (the action of which was
fully explained in the preceding article)
is in the order of 1/1000 of the received
signal frequency; that is, the former is
expressed in cycles corresponding to the
kilocycles of the latter. (See the ap-
pended Table 1.)

At the highest frequencies, therefore.
the locally-generated frequency is quite
inaudible; it falls to 7,500 cycles only
above 40 meters (7,500 kilocycles)! At
five meters, the local oscillator should be
a radio-frequency generator, with an out-
put of 60,000 cycles. For this reason.
the suppressor-frequency causes no inter-
ference and requires no audio filtering
for the reception of broadcasts on very
short wavelength, At the same time, the
sensitivity of the receiver increases
steadily as the signal frequency becomes
higher.

Alterations Give Efficiency

The A.C. model incorporates a few
improvements which make its perform-

ance vastly better than that of the bat-
tery model previously described. The
greater sensitivity of the type '24 tube,
which is less critical in adjustment than
the ’32, improves the RF. end consid-
erably. An additional stage of audio has
been incorporated, and gives a tremend-
ous increase in volume on distant sta-
tions; other considerations dictating its
addition are discussed later.

The previous method of tuning has
been retained; but, for convenience in
exchanging them, the plug-in coils are
mounted externally. Once the plate
voltages have been correctly regulated,
and the scrveen-grid voltage control ad-
justed, tuning can be accomplished with
the receiver in stable operation from cne
end of the band to the other. This can-
not be said of the ordinary short-wave
receiver,

Table 1
R. F.Inupnt Nuppressor (]
Niunal Fregquenen Cetp.
Meters Re. Creles  (Meters)y MY
10 HGRTIT 20,000 100080 Nonn
15 L0000 BRI 1.5.0001) 0l
R X 15,000 2OAMM) RN
21 12,5401 12.50m 21,000 NN
R 10, H} 10,000 S0, 000 S
Hea i K00y K.000 BreeLl] .01
ol XU H N SO0
(HU D000 NI GO
e 4. 000 ERUTL TH.000
100 25,000 METL TN IH Kih
120 2000 2000 120,000 10
150 @0 2.000 130,410 oes
L0 15010 E.hoy L0010} o

® Approximating computed valve.

By CrirrorDp E. DENTON

A superregenerative receiver of

| extravrdinary  sewsitivity on  the

highest frequencies: simple in con-

struction and certain in jts opera-

tion with the high power obtained
with 1.C. Operation, The D.C, |

madel wwas described in the last
issue. [

Modifications of the circuit may be
employed; such as placing the oscillator's
pick-up coil in the cathode lead, instead
of the screen-grid lead, of V1; still con-
trolling the oscillation by varying RL
(see Fig. 1A).

Various methods for the constructicn
of the local-oscillator circuit were shown
in the preceding article. The constructor
may consult this or, if he prefers, use
his own pet oscillator design. The Super-
regenode is sure to work if the funda-
mental principle is followed and the os-
cillator V2 feeds enough energy to V1:
at 90 volts on the plate, the '27 type
oscillator will deliver aniple power.

High Audio Output

The audio end has been redesigned, to
give larger output on weak signals, An
output pentode was retained for the final
stage, but with the added power of a
’47; while a first A.F. stage tube V3 wax
added. The latter is of the '24 screen-
grid type, with resistance-capacity coup-
ling into the power stage. A considera-
tion of the effective circuit (Fig. 2) will
show that an A.F. signal of only .029-
volt will develop the full 2.5-watt output
of the pentode; that is, the total effective
voltage gain of the audio amplifier is
approximately 8.500.

Although such a first AF. stage may
be included in the battery model, the type
’32 tube has been found to have micro-
phonic tendencies when so used.

The increased output brought the
speaker volume to such a point that it
was uncomfortable to listen to American
stations, ospecially, even in a large room.
On extremely weak signals, however, the
receiver was tremendously pepped up;
while the reproduction obtained with the
transformer-coupled input and inter-
stage resistance coupling is of very high
quality.

= — —-:Wj
75- . £ “a.

Fic. 2 izrs;ol EFF A-150 , FF ., =145
This diagram, show- T LL] ¥ 1
ing the effective am- | .4, 1500
plification of the Su- [/ ™" A 16.5v w.lsv. OHMS,
perregencde’s audio IS l l LaLo
circuit, which gives a mRUT e
margin of power for B+ "Bt
automatic control to YOTAL VOLTAGE GAIN 8500, APPROX.

overcome fading.
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The circuit of the A.C. Superregenode follows the principle of the receiver using 2-volt battery tubes. which was illus-
trated in the last issue of SHORT WAVE (CRAFT; but incorporated a sereen-grid first audio stage, as well as the necessary

changes for current supply.

Supplying Operating Voltages

The receiver ix shown in Fig. 1 with-
out its power supply (which is external) ;
consisting of a filament transformer and
a plate voltage supply. Several com-
mercial power packs were tested; and
all gave satisfactory results with the
A.C. Superregencde.

A small 2% volt filament transformer
having twe windings, and a Majestic “B”
eliminator were used in the combination
of Fig. A. The high-voltage tap of the
eliminator illustrated gives only about
200 volts; and to obtain the required
higher potential, indicated in the sche-
matie eircuit, two heavy-duty 15-volt “B”
batteries were connected in series and
cut into the circuit, between the elimin-
ator’s high-voltage tap and the “B =+ 300"
conneetion, to the receiver chassis.

This method may place two voltage
dividers in shunt—one in the receiver
chassis and, perhaps, one in the “B” elim-
inator; differences in eliminator design
determine whether it is desirable to con-
nect in the “B” supply eciveuit to the re-
ceiver chassis a circuit-opening switch,
to prevent drain of the “B” blocks when
the set is not in use. Where the “B”
eliminator cireunit from “B + Max."” to
“B —" tests ‘“open”, when disconnected
from the light-line, there is no need to
use such a circuit-opening switch.

Any standard ’45-type power pack may
be used, as long as it delivers about 65
ma, at 300 volts or more; in the latter
instance, it may be necessary to connect
in series with the “B -+ lead of the
eliminator a heavy-duty variahle resistor,
such as the compression-type Clarostat,
with a range of z¢ro to one megohm to
reduce the voltage to the correct value to
match the characteristiecs of the veltage
divider in the receiver chassis. OI]

The type ’47 pentode operates bést at
a plate potential of 250 volts and a con-
trol-grid bias of 16.5 volts. In the A.C,
Superregenode, this plate or “B” poten-
tial is obtained directly from the current-
supply system; while from the total out-
put of this system must he subtracted
the required “C” bias (obtained by means
of bias resistor R7 and, for V3, R3).

The voltage divider in the receiver
proper must be adjusted carefully to ob-

. tube is shown.

tain maximum efficieney; the setting of
its taps will vary with the output obtain-
able from the power pack, as well as
with the demands of the individual pen-
tode tube selected. The voltage readings
at the taps should be about as follows:
A, 18; B, 90; C, 180; D. 250; and E,
350 volts. A slight readjustment of A
may be needed to ohtain maximum A.F.
amplitication; this is the most eritical
operating value in the receiver.

The use of a separate filament wind-
ing for the pentode, as specified, is not
absolutely essential; it is possible to op-
erate all the tubes from a single 2% -volt
winding, to which the two sets of fila-
ntent leads shown are connected.

The power supply should he kept away
from the set; so that the magnetic fields
between iron-core units in the receiver do
not couple with the filter chokes and the
power transformer,

Assembly of the Receiver

For details of the aluminum case em-
ployed, the reader is referred to the Oct.-
Nov, issue of SHort WAVE Crart. No
mechanical detail drawings are included

At the right, an alternative method of eoupling the suppressor-frequency into the detector

in this article; since experimenters will
use the parts that are available; and it
is impossible to specify drilling holes for
all the existing types of suitable equip-
ment on the market.

If the constructor follows the mechani-
cal design of the author (see Figs. A and
B), the following method of assembly
works out well:

On the top cover, mount the antenna
coil and secondary plug-in base L1, and
the plate coil base L2; spotting them so
that they are mounted in line with their
tuning condensers. The effect of placing
the coils on top helps the type '24 tube to
oscillate more readily; since magnetice
coupling between the plate and grid coils
is added to the inter-element capacitative
coupling of the tube V1.

On the rear panel, or back, mount the
antenna and ground posts 1 and 2, the
output tip-jack terminals 8 and 10. and
the receptacle for connection to external
power supply leads Nos. 3,4, 5,6, 7 and R,

The front panel carries the grid and
plate tuning condensers, C1 and C2 re-
spectively, which are mounted beneath

(Continued on page 291)

Fic. B
The interior of the A.C. Superregenode, which is easily constructed, having no

compartments in the shield,

The components may be readily identified by

comparison with the schematic circuit above.
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This diagram shows the direction of
maximum radiation from a vertical an-
tenna excited by harmonics.

EFORE the extraordinary range of
B short waves was discovered by
amateurs, it was held as incontro-
vertible that the electric waves
followed the surface of the earth, and
that the strength of the field decreased in
proportion to the distance. It was as-
sumed as simply natural without its
causing any more surprise and attention,
that for ecommunication at a very great
distance only long waves were service-
able, with the expenditure of correspond-
ingly great energies. Operation was car-
ried on with wavelengths of 2 to 3
kilometers (that is, with frequencies
from 150,000 down to 100,000 cycles)
and with energies of many hundred kilo-
watts.

The shorter the wave, the less suitable
it seemed for distant communication.
Waves of a few thousand meters were
used in continental communication, hut
not in transoceanic. Waves of about
1.000 meters and less were intended for
internal communieation and for neigh-
boring states. Finally came the waves
of 600 and 300 meters for communication
of ships with one another and with coast
stations; that is, mostly for very short
distances,

Waves Below 300 Meters Were Consid-
ered Useless

Waves of less than 300 meters were
considered entirely useless, because they
actually proved very unreliable in com-
munication at short distances; for which
at any rate, they appeared in question.
1t did not even cause thought that, dur-
ing the war, weak German ship and
field stations in Turkey were occasionally
heard on the 300-meter wave by crystal
receivers located in Germany. Likewise,
the fact that the ships with their re-
sounding transmitters disturbed or
drowned out the first 300-meter radio

* The following is a section from the book
S“Radtoamatenrstation ft'r kurze Wellen,” by
¥, Bodighelmer.  This should be of great in.
terest to all slhort wave amateurs

SHORT WAVE CRAFT

By F. BODIGHEIMER

The anthor gives high credit to short
wave amateurs who have contributed
greatly to the data here presented on
short wave phenomena. The question of
whether short waves penetrate  the
Heaviside laver, thus making possible
radio communication with other planets,
is here considered.

stations at night from “impossibly” great
distances, received no consideration. The
fact was established: waves of 300
meters and less are absorbed by the in-
fluence of the sun’s rays in their course
along the surface of -the earth. That
they were more serviceable at night and,
under certain circumstances, audible at
very great distances, was attributed to
the absence of the solar radiation.
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The radiation from a horizontal an-
tenna is evenly distributed over almost
180 degrees, as shown.

Amatecurs Pioneers in Short Wave Work

Now, against considerable resistance,
these views have fundamentally changed.
The pioneers of the new conception were
the amateurs, who even today have at
their disposal the greatest experience
and in part stand preéminent in the
elarifying of still doubtful problems.
Below is a brief outline of the now fa-
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Radiation at various frequencies, 1 to

4, some of which are partly bent down-

ward, sone passing through the Heavi-
side layver with parallel deflection.
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SHORT WAVES
PROPAGATED?

miliat laws for short waves, which touch
on the new problems of propagation fore-
most in interest. The general laws here
given rest on the personal investigations
of the writer in the years 1926 and 1927;
but, with reference to their general phys.
ical basis, on previously known facts or
theories. The special data regarding the
influence of the weather are based on
independent researches performed by
Dr, Karl Stoye and the writer, who have
had oceasional interchanges of ideas.
These investigations are still going on.

(1) The maximum radiation from a
vertical antenna, especially if it is stimu-
lated by harmonics, projects obliquely up-
ward at an angle. (See Fig. 1.}

(2) A horizontal antenna radiates
evenly, over an angle of nearly 180 de-
grees (Fig. 2),

(3) At a height of 50 to 100 kilometers
(30 to 60 miles) above the surface of the
earth, there is, according to Heaviside's
theory, a stratuin of atmosphere which,
because of the sunlight and the electron
radiation of the sun, is distinguished by
a very large number of free negative

electrons per unit of space and, because -

of the slight atmospheric density, by a
very great number of heavy jons or posi-
tive particles. In view of the great open
stretch, there takes place, by impact ioni-
zation, a further increase in the nuniber
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The space radiation is bent downward:
more exactly it is refracted and totally
reflected (at certain frequencies).

of free electrons. The electron density
gradually increases in a vertical direc-
tion and again decreases. The dielectric
constant of the Heaviside layer is small-
est where, in consequence of very great
electron density, the electrical conductiv-
ity of the layer is greatest. This grad-
ual change in the dielectric constant
effects a refraction similar to astronomi-
ca] refraction (also analogous to the for-
mation of the “Fata Morgana” and mir-
ages) and finally total reflection of the
electromagnetic radiation (see Fig. 3).
The space radiation is thus bent down-
ward.

Ultra Short Waves Pierce Heaviside
Layer
(4) The refraction is, as in the case of
light. dependent on the frequency High

r
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HIGH RELATIVE MOISTURE
N
hN

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

FROM
TRANSMITTER

ZONE OF AUDIBILITY
(D) DIFFUSION OVER THE RECEIVER

(€) DIFFUSION ON BOTH SIDES

'S -
Assumed diffusion of energy by strata
of high relative moisture; normal

eourse of radiation in dotted lines. For

the sake of simplicity. a straight course

of radiation and reflection was drawn,
instead of indicating refraction.

frequencies (short waves) are less
strongly refracted than low frequencies
(long waves). A pencil of electric waves
of different frequency, increasing from
I-IV (¢f. white light) would behave as in
Fig. 4. (This is similar to the production
of rainbow ecolors in the refraction of
white light.) The range is smaller in
the case of long waves than in the case
of short ones. Very high frequencies
(ultra-short waves) are no longer re-
fracted, but pass, with a parellel deflec-
tion, through the Heaviside layer; since,
in consequence of the slight refraction,
the limiting angle for total reflection is
not reached. Rays striking the Heavi-
side layer perpendicularly pass through
it unrefracted.

(5) The energy of ground radiation,
whose proportion of the total radiation
is great (especially with horizontal an-
tennas) is quickly absorbed in conse-
quence of the ion density being high near
the ground, and because of other sources
of loss. On the contrary, the space radia-
tion moves along in the Heaviside layer
almost without loss, because of the slight
ionic density.

/6) The absorption in consequence of
the greater ionic density near the ground
is less, with high frequencies, than with
the lower ones. The fact that the ground
wave is nevertheless (as a rule) more
quickly dissipated, with high frequencies,
than with lower, is attributable to other
sources of loss.

The Cause of “Dead Zones”

(7) Since the ground radiation is used
up after a few miles, while the space

SHORT WAVE CRAFT

radiation descends again to the earth
only after a greater distance, there re-
sults a silent zone, in whieh there is no
reception or only weak signals are heard.

(8) The height or make-up of the
Heaviside layer, or perhaps both factors,
changes with the time of day and of
year and with the changing activity of
the sun spots, Therefore these factors
have a great influence on the propaga-
tion of the short waves.

Best Frequency Varies With Seasons
With equal frequencies, the range is
greater at night or in the winter than hy
day or in the summer; hence, for ex-
ample, for these wavelengths:
by day in the summer: Eure-
pean communication,
by day in the winter: DX
(distance) communication;
by night in the summer: still
European communication,
by night in the winter: DX
(distance) communication;

20 meters

40 meters

80 meters by day in the summer: almost
useless,

by day in the winter: places
very near at hand;

by night in the summer: Eu-
ropean communication,

by night in the winter: also
DX (distance) communica-
tion.

MAX. RADIATION Y

TRANSMITTER

AUDIBILITY
NARROW ZONE CF
GREAT INTENSITY OF SOUND

TRANSMITTER ZONE OF AUDIBILITY

(b) BROAD ZONE OF LOW INTENSITY
OF SOUND MUCH RADIATION LOST
F16.6

_a

Vertical antenna (a) excited into har-

monic oscillation and horizontal an-

tenna (b) with its characteristic radi-
ation.

(9) The shorter the wave (the higher
the frequency), the better it is suited for
communication by day and in the sum-
mer; but the less it is suited for com-
munication at night and in the winter.

(10) Ultra-short waves are not de-
flected downward; with regard to their
usefulness for communication, they be-
have almost like light waves. (/n so far
as commutnicatior with other heavenly
bodies might be considered, then wltra-
short warves would be the most suitable.)
The limit between the ultra-short waves
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and those still serviceable for “DX” (dis.
tance) is not sharp, but varies with the
time of day and of year. It lies at about
10 meters, as calculation and practical
experiments have shown. The present
experiments with 10-meter waves there-
fore lead toward “DX” communication in
summer and by day, which should be
noted.

Condition of Atmosphere Affects Short
Waves

(11) Considerable influence seems to
be exerted according to investigations
not yet completed, by the weather or,
more correctly, the condition of the at-
mosphere at the edge of the stratosphere.
In fact, there evidently is a considerable
significance in the “moisture content” in
the higher strata of air; shorter waves
show themselves most sensitive to these
influences. The influence of the weather
is therefore stronger on 20-meter waves
than on those of 40 or 80 meters length.

(12) Uniformly dry air over trans-
mitter and receiver seems to be the best
condition for good “DX" (distance) radi-
ation (by day there is strong interfer-
ence by increased absorption).

(13) Meteorological conditions, and
probably also the Heaviside layer, are
subject to marked changes (partieularly
the Heaviside layer) at twilight, and at
times of disturbances in the earth’s mag-
netism. The results are more or less
rapid displacements of the zones and,
therefore, changes in signal strength.
This gives an explanation for “fading”
which, aceording to the current explana-
tion that it is caused by the difference in
phase between space wave and ground
wave, would be inexplicable in the case
of short waves.

(14) At places in the middle of the
zone of maximum sound intensity, the
power of the transmitter received plays
a small part, With favorable atmo-
spheric conditions, one hears very slight
energies (weak signals) with the sound
intensity R9.

(15) The form of antenna, vertical or
horizontal, is of distinet significance.
From Fig. 6 it is evident that the hori-
zontal antenna is more favorable for
elose communication (Europe) ; the verti-
cal antenna, excited on a harmonic, is
better for “DX” communication, though
to be sure over a relatively narrow zone.

(16) From the viewpoint of short
waves, it is also possible for us to look
differently at long waves, Here too the
ground wave is far from playing the
part still assigned to it today. It does
not reach far; with our chief German
stations, in the autumn of 1930, not even
200 kilometers (125 miles).

Reception improvement in the local
zone is a question of the antenna, like-
wise a question also of frequency! This
effect should be studied carefully by those
who are seeking the salvation of long-
wave radic by utilizing tremendous
transmitting powers.—Funk Bastler.
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Front-panel appearance of the All Electric Super-Het of German
design here described. Fig. 7,

Prize-winning receiver set entered in recent competition of the Reichs-
Rundfunk-Gesellschaft; including details of the power
supply.  This set employs rectified 4.C.. for the

heaters of the tubes, to minimize hum.

The Construction

OUNTING and wiring the set
described are greatly simplified
by the fact that the actual re-

ceiving chassis is completely
separated from the power unit. Both
can therefore be made almost entirely
independent, before they are mounted to-
gether. The front panel, for which Fig.
1 gives the drilling plan, is common to
the two parts; in order that there may
be no hand capacity, it is made of 0.12-
inch aluminum.

The Receiver Chassis
On the front panel of the receiver
chassis (Figs. 2, 3, 4, and 5) there is
only the variable condenser C3 of 100
mmf.,, a special short-wave condenser
with median-line tuning curve. Con-
denser, graduated dial and vernier knob

in this type form a unified whole. The
friction dise ¥ (Fig. 2), which is at-
tached directly to the rotor, is here be-
hind the front panel and at the same
time represents the graduated dial. The
scale is read through a window (Fig. 7)
which, together with the vernier knob,
serves for fastening the condenser to the
front panel. The condenser is directly

mounted (without insulation) on the
front metal plate, and the rotor is thus
grounded.

The individual parts are, mostly,

mounted on the upper surface of a sufhi-
ciently stable bakelite sub-panel, which
lies 1.4 inches above the lower edge of
the front panel (see Fig. 1). The base-
board is screwed to the front panel as
well as to the power unit with angle
brackets (WS, Figs. 4 and b5).

On the outside, the baseboard is sup-
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All - Electric
SINGLE DIAL

Dec.. 1931—Jan,, 1932

Tuning

SHORT WAVE
SUPER-HET

By K. KONIG
(Concluded from last issue)

ported by a strip of bakelite 1.4 x 16 x
0.16 inches, to which it is screwed with
three angle brackets W. This strip car-
ries the connection terminals for an-
tenna, ground, and loud speaker. The
arrangement of the terminals may be
seen from Fig. 4. At the upper side of
the extra bottom the front panel is also
supported by a hard-rubber bracket W
(Fig. 2). All points where wire passes
through are represented by small circles,
each having a dot in it; and are uniform-
ly marked on both sides by numbers (see
Figs. 2 and 4). The six little double
circles designated “—G,” “+H,” “—H,”

“LA” YA and “—A” (H=heater,
A—anode or plate in German termi-
nology) are terminal screws, which

served for connecting the battery wires,
when the receiver part was first tried out
(by way of test, before the power unit

012" THICK ALUMINUM

Above—Drilling plan

front panel used with the

All-Electric German Su-
per-Het here described.

At Left—Automatie main
switch operated by open-
ing and closing cabinet.

Right—Mounting and wir- |
ing plan for the under-side
of the short wave Super-

for

Fig. 4.

@® LEAD HOLES

O BINDING POST

Het.
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was built in) with batteries or with “B”
eliminator and storage battery, to be able
to undertake any necessary changes in
eonstruction, At the sume time this
shows the way to amateurs who want to
dispense with “building in” the power
unit, and who wish to feed the receiver
chassis from separate sources of current,

On the under-side of the baseboard,
the wires are later run from the power
unit to the above-mentioned terminal
screws (Fig. 4). For receiving the ve-
sistors R1 and R2, as well as the tixed
condensers C!, C6, C7, and C9, the re-
sistor mountings are used on the upper
side of the baseboard, The fixed con-
denser C2 stands vertically; it is fast-
ened directly to the stator of C3 by its
lower serew connection, while from the
upper serew connection a flexible wire
leads to the plate of the screen-grid tube
1. 1In this way the plate wire is kept
as short as possible. lLikewise from the
upper connection screw of the R.I'. choke

HF1, a wire teads to the plate of screen-
grid tube 1.

The grid vesistor R3 is directly con-
nected at one end to the grid prong of
the tube socket of the vacuum tube 4;
from the other end a lead runs at 17,
through the subpanel to the center con-
nection of the potentiometer P (Fig. 4).
The potentiometer is not provided with a
knob; but the shaft has a noteh for ad-
justment by means of a serewdriver.
The plate of the coil holder SPH lies 0.4-
inch above the subpanel. This interval
is produced by small insulating tuhes
through which the four fastening screws
of the plate pass.

For retaining the grvid battery, a
small box of sheet aluminun is fastened
on the subpanel; the box is grounded to
one of the fustening screws on the under

SHORT WAVE
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side of the subpanel |
{(d in Fig. 4). At !
the right beside the |
grid batteryis a tiny |
socket C with a plate
ballast lamp; so that
the connections |
“__I{!) a n (l ‘l_ _A”
(— heater and -—
plate) are connected !
by its filament. This
prevents the burn-
ing out of the tube
filaments. Theshield |
ing hoods of the filter

Fig. 3,
Top view, at vight,
of the complete short
wave All - Electrie
Super-Het described
in the accompanying
article, and prize- |
winner in recent

German contest.

Ly

=38

o

Dglnll £
®f s czo-
Cea C2:2

Fig. 2.
Above — General arrange-
ment of parts in power
supply unit and short wave
super-het of the All-Elec-
tric type here described.

Fig. b.
Right—Under-view of sub-

panel of the All-Electrie
short wave receiver,

b

and the blocking eircuit
are grounded; the filter
shielding has mno special
ground termina] since the
terminal H, which is con-
nected to “—H.”
heater) has metallic con-
tact with the shield can.

(—

For the blocking circuit a special
grounding terminal “E” is provided.
which is connected through hole 22 to
“__ H"” on the under side of the bottom.
Beside the socket of the power tube 5,
is an 0.16-inch terminal HG. for con
necting the screen-grid (in this German
tube, led to a screw on the side of the
hakeite base). In the power tube used
here, the screen-grid gets the same po-
tential as the plate. If one employs a
power tube in which the screen-grid is
not connected to a side terminal, but to
a fifth prong on the tube. then of course
terminal HG is not used; and the middle
terminal of the five-prong tube socket V
is to be connected accordingly. The fixed
condenser C12 is directly connected, sus-
pended by the wiring, with the primary
terminal of the audio-frequency trans-
former NT.

The iron cores and case of the audio-
frequency transformer and the input
transformer are each grounded on one of
the fastening serews (b and ¢ in Fig. 4).
After the wiring is finished, on the upper
side of the subpanel, the shielding of the
audio-frequeney part is at last fastened.
It consists of .06-inch aluminum and is

(Continued on page 297)
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Fig. 1—Chart showing “gain” characteristie with changing
bias on a '71-A tube, the normal bias being 84 volts.

OT long ago the writer discussed
in these columns the theoretical
aspects of modulation as applied
to amateur transmission. While

1009% modulation is a desirable feature
in any station, there are few now on the
air—commercial or otherwise—which can
boast of truly 1009% modulated waves. As
pointed out in the article noted above,
the complete modulation of a transmitter
requires modulator tubes of no mean pro-
portions; and this is certainly not eco-
nomical from the standpoint of the ama-
teur whose every penny must count to
the best advantage.

What Modulation Is

Concentrated research in the field of
television, undertaken by the writer a
few months ago, lead him into the sub-
ject of modulation to a marked degree;
and he retreated from that labor with
some valuable information on this and
other subjects.

Modulation itself consists of «any
method of wvarying the amplitude of «
modulated wave. To be sure this varia-
tion must be linear, if high quality is to
result; and the modulated and modulator
tubes must be chosen with care as to their
relative characteristics if high standards
of operation are to be maintained.

As hinted above, there are few sta-
tions which can truly boast of completely-

"TA "TIA
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2 ECONOMICAL
MODULATORS

for
R PHONE

Transmitters

A conmmon-sense article on modulation,
explamming how to obtain the maximunm

results at the lowest cost.
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PERCENT MODULATION

Fig. 2—Graphic representation of ac-

tion occurring when De Forest 471-A

tube is used as a grid circuit modu-
lator,

modulated carrier waves—hut inasmuch
as the full range of modulation is re-
served for rare fortissimo passages, there
is no real disadvantage in a percentage
of modulation less than 100, provided
economy in construction and in operation
may be gained. In the transmitter de-
scribed in the previous article, modula-
tion was achieved by the Heising or con-
stant-current method, wherein the power
output of a highly-biased amplifier tube

-84\

48

lI“_

L 5

+250v.  =40v. + 180V,

Fig. 3—Schematic diagram of a low-power transmitter, employing economical
modulator with a '27 tube, fed by a single-button microphone or phonograph
pick-up.
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varies as the square of the applied plate
voltage. Of all the potentials to be va-
ried, the plate voltage places the greatest
burden on the modulating equipment; and
it was with this fact in view that the
writer set out to find a simpler and more
economical method, which will still give
good quality and a fair degree of econ-
omy, with respect to the degree to which
the carrier is varied under the influence
of the voice currents. For reference to
the various methods of operating vacuum-
tube amplifiers (“Class A,” “B” and “C”)
the reader should investigate the infor-
mation contained in that previous article
which appeared in the April-May issue
(page 452) of SHORT WAVE CRAFT.

One of the most effective methods of
controlling the volume of a broadcast re-
ceiver lies in the use of a variable grid
bias on the R.F. amplifier tubes—or, in
the case of the screen-grid tube, by vary-

‘65
b
=3v. 7
27
=
] <
\ ]
o :
AF =l ¥
(NPUT; +450V. +140V. 4450V,
Fig. 4—A more powerful amplifier,

using a De Forest 565, 7.5 watt S.G.
tube, with '27 tube as modulator.

ing the screen-grid potential. We will
describe here two methods of modulation
based on this principle and capable of
incorporation in small vacuum-tube
“transmitters”.

A Typical Example
If the grid hias of a "T1A tube be va-

ried over a range as shown in Fig. 1, the
normal bias being—84 volts, the percent-

(Continued on page 295)
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ITH the advent of the new

regulations concerning amateur

transmitting stations, better and

more suitable tests of checking
the transmitter were found to be an
absolute necessity. Whereas, before, off-
frequency was tolerated to a somewhat
more or less degree, and raw A.C. notes
were taken as a conunon and necessary
evil, such a feeling no longer exists.
Today, there must be an adequate filter
system for every power supply in use;
and off-frequency stations are first
warned, and then their licenses are sus-
pended or cancelled. No more does the
Radio Inspector look with a broad grin
of understanding at any complaints of
interference or off-frequency. Today,
the axe is applied—and plenty of it, too.

In the check-up of frequency and note
transmission, the best practical tests are
made with a calibrated wavemeter and
a monitor which may or may not be
calibrated. Both units are comparatively
simple to construet, and must be sturdy
to withstand hard service in the shack.
The average amateur should experience
no difficulty in building these instru-
ments.

In the design of the wavemeter, a large
scale coverage is most desirable for any
particular frequency range, since it is
necessary for accurate calibration and
reading. Secondly, to secure accurate
dial reading, a vernier dial as large as it
is possible to obtain should be used.
Thirdly, since the wavenieter must have
an indicating device, a suitable bulb
must be chosen. The chotce lies between
neon or flashlight bulbs.

There are advantages and disadvan-
tages of both types of indicating bulbs.
Flashlight bulbs below 3.8-volt rating
cannot be used, since they burn out too
easily. Neon tubes re¢quire a certain
current before they will light, but are
quite sharp in their operation, Flash-
light bulbs do not require such a large
amount of current, but are very broad
in tuning. We believe that neon bulbs
are more suitable for this reason alone;
besides the fact that they will not burn
out as will even the larger flashlight
bulbs.

Selecting the Capacity for the
Wavemeter

In procuring a variable condenser for
the wavemeter, the following facts must
be borne in mind: (1) minimum capac-
ity of condenser; (2) capacity spread of
condenser; (3) maximum capacity; (4)
whether S.L.F. or S.L.C. curve. Since
the graph is read in frequency against
dial reading, the condenser must be an
S.L.F. type if we wisit to obtain as
nearly a straight line as possible on the
graph. In order to get a large dial
spread, a condenser hLaving a small
capacity change must be used. It is
quite obvious that a single condenser
cannot be used for all frequencies. On
the higher frequencies, a condenser may
cover a dial reading of 70 for the com-
plete 14,000-ke. band; while, on the 3,500-
ke. band, the same instrument may cover
only 200 ke. For the latter band, this
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Checking
the

Short Wave

Transmitter
By H. HARRISON

Mr. ITarrison, a practi-
cal butlder of short-wave
apparatus, here tells vou
how to construct a simple
wavemeler and montlor.

would be quite inadequate as the band
extends over 4000 kc.

The solution is the use of two con-
densers put in parallel, A 40-mmfd.
condenser, shunted by a 25-mmfd. vari-
able, has been found to give about the

best all-around results. The minimum
.0901-MF. X199
SINGLE PHONES
£z, CIRCUIT (
L FILAMENT \

B~ - PLUG
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provides a good spread on all the bands.

When wiring the wavemeter, make all
connections as straight and permanent
as possible,

Design of the Monitor Set

The listening monitor is a simple
regenerative receiving set as may be
gleaned by looking at the schematic dia-
gram. Here the main problem was to
design the coils so that the monitor
would be as close to the vegeneration
point as possible, for it is most sensitive
to C.W. at this point. The coil chart
herewith gives the coil constants for
the different frequencies. All coils
were wound on tube bases, which simpli-
fies the construction and greatly reduces
the cost of building.

A 100-mmfd. variable was found to
be suitable for all frequencies; the same
large micro-vernier dial is necessary, be-
cause tuning is very sharp, and the note
can be passed over without the operator
being aware of the fact, It is very
easy to pass by the nocte, unless great
care is taken when tuning.

The “B” and “A” batteries may be
mounted inside the aluminum case which
houses the complete unit. A ’99 tube is
used because of its low current con-
sumption. Some wiring hints may not
be amiss, In wiring the single-circuit
filament jack, be sure that the phon-
leads are wired as shown, for otherwise
they will be shorted when plugging in.

Mr. Harrison’s short-wave monitor circuit appears at left: the wavemeter circuit

at the right.

Mr. Iarrison gives his reasons why he nrefers neon tubes as
“resonance indicators” for wavemeters.

For one thing they are sharper than

flashlight bulbs for this purpose.

capacity is such that coils may be wound
on tube bases. The maximum capacity
allows the condensers to be used on all
frequencies, and the variable condenser

—
GOOD NEWS!

TITH this issue StHorT Wave Crarr

hix Ween redueed in priee, and the
topy now sells for 23e, instead of Soe
ax heretofore.

The subseription priee has algo been
reduced {rom $35.00 to $1.50 in the
United Srates, and from 85500 to $1.75
tor Cantda and forelgn countries.

T'nexpired subseriptions will be lonety-
ened autetnatically a sufficient amount to
take eare of the new price. This if
your present subseription would expire
in three wonths, vorr would get six
months aatomatically, and sv on.

And. if you like SpoptT WAvE Crarw,
De sure to tell your friends abonr the
NEW PRICE,  Be g booster for your

“faverite” magazine!

www americanradiohistorv com

Parts Required for Wavemeter
One micro-vernier diul:
One aluminum case, 6x6x6 inche:;
One UX sucket ;
Three UX tube baxes:
One 40-mmfd. fixed con.:
One 25-mmf. variable:
One neon bulb and socket,

Wavemeter Data

Frequeney Covered Turns an Dial Spread,

in Kitocyeles Coil Degrees
14.100-14, 000 4 15
7.300- T.000 1l 25
4.000- 3 S04 22 ah

All eoils wound with No. B D.8.C. wire on
tube bases.

Parts for Moniter
One micro-vernier dial :
One aluminum case 5x9x6 inches;
Two UX sockets ;
Three UX tube hases:
One 22.5-volt battery :
One .001-mfd. fixed condenser:
One .0001-mf. variable condenser:
One single-circuit filament jack ;
One 4.5-volt battery.

Coil Data for Monitor

Dial
Freauency Swread  Spacing
Covered Coil Turns  Dexrees of
in Kilocveles Windings

Grid Plate (App.)
14,400-14,000 4 8 10 Ly in.
7,300~ 7.000 10 14 4 1 in.
4,000- 3.500 22 30 26 ‘;Z in.
All eoils wound with No. 26 D.S.C. wire on
tube bases.
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SHORT WAVE CRAFT

Every radio student should Jnow
how to calculate the inductance of a

cotl of given or known size. Here's .
a simplified method worked out by o
aleading engineer. 2
z
k:
Fig. 1-—~The inductance SHEAE
of coils closely wound A

on General Radio, type

Fig., 8—The
graph at left
rives the values
of Nagaoka’s con-
stant “K” for dif-
ferent values of

577 form, as a fune-
tion of the number
of turns and differ-
ent sizes of dou-
ble-silk

By
JAMES K. CLAPP*

covered i o
wire. Table I :iﬁiﬁf

Dee., 1931—Jan., 1932

INDUCTANCE

gives number 15

2a over b = dno  of turns

over 1, on a loga-

rithmie secale. Wi
This chart will 7

i

prove very useful ok e
in caleulating the i i + fii
i

il
g

inductance of © 10 20 3
coils.

daiditil st AR RS A i
40 50 60 70 80 90 100 1O

NUMBER OF TURNS

HILE much material has been
published on the caleulation of
the inductance of coils,j the

formulae given are in general
not convenient for engineering use. Two
difficulties are encountered in applying
the results in engineering practice, one
being the involved computations and the
other the fact that differences in form
and wire sizes and errors in the measure-
ment of these factors introduce errors in
the calculations which largely vitiate the
utility of precise formulae.

For single-layer coils at radio frequen-
cies (and, with slight modification, for
bank-wound coils), Nagaoka’s formula
probably is the best for general engineer-
ing use. While neglecting the shape and
size of the cross-section of the wire, the
self-capacity of the winding and the va-
riation of inductance due to skin-effect,
it may be shown that the formula gives
about as good results for high-frequency
inductance as can be obtained.

Tables of the values of Nagaoka's cor-
rection factor have been prepared, but
require considerable time to use due to
the necessity for interpolations. The
table values may be plotted in the form
of a curve, but a more convenient inter-
polation is made possible by plotting these
values on logarithmic scales, as has heen
done in Figure 3. Where much work of
this type is done, the seales may be trans-
ferred to a slide-rule so that no reference
to printed material is required.

The formulae given here, when care-
fully applied, give values of inductance

* Engineer, General Radio Company.

i Ree I particular ihe publications of the U. 8,
Rureau of Standards and the Proceedings of the
Institnte of Radio Enginecrs, .
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to within about two per cent. for single-
layer coils and to within about five per
cent. for four-layer bank-wound coils for
frequencies where the coils would serve
as normal tuned-circuit elements,

The general formula is
0.1003a’n’K

L — —

b

where @ is radius of a mean turn in
inches, n is the number of turnms, b is the
length of the winding in inches, and A
ts Nagaoka's correction factor which is a

microhenrys (1)

2a

function of (—“) or the ratio of diam-
b

eter to length of the winding.

If no is the number of turns per inch,
the inductance and ratio of diameter to
length are more conveniently given by:

L = 0.1003a’nnok,
mierohenrys (2)
or I, = 0.0251d*nniK,
microhenrys (3)
2a 2ang dng

where — — numetic (4)

n n
and d is the diameter of the mean turn
in inches.
Given the size of wire and its insula-

tion and the diameter of the coil form,
79 as wound, is found from Table I and

dng )
is readily computed for any desired

n
number of turns. Read the correspond-
ing value of K from the scales at the left.
The inductance is then easily computed
by means of the slide-rule.
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For banked windings of not too great
depth as compared with the diameter, a
close approximation for the inductance
is obtained by using Nne for the turns
per inch (where N is the number of

dNno ‘
for the ratio of diam-

banks) and

length.'
RIS dNny
Then — _

eter to
numetic (5)

b n
and L 0.0251d=N nnyk,
microhenrys (6)
The number of turns required for a
desired value of inductance cannot be
directly calculated since K varies as n is
varied. With given types of windings
experience will indicate an approximate
value for the number of turns. If the
computations are carried out and the in-
ductance obtained is near the desired
value, the correct number of turns to give
the desired value may be obtained by re-
adjustment, since KA does not vary rap-
idly with n. Where many values are re-
quired it is simpler to calculate a suf-
ficient number of values for a curve.
The required values may then be read
off directly. (See Figures T and 2, for
example.}

EXAMPLES oF CALCULATIONS
Given: Form diameter — 2.75 inches
(General Radio Company Type 577
Form). Wire size = No. 20 double-silk-
covered, Find: The inductance for coil

SHORT WAVE CRAFT

Procedure: In Table 1 find ng = 25

1
2.7+ — )25
digy 25
—_— - =199
n 35
Fe (83 S0aq] I
T Gt e
HHH HaFeHIS0 =
344 SRR 2
% i -
e {““IOO 3
re ; z
1 TR
- FE=d 50 S
T 3 : =
ST N
= TR >
o fhointithatbaihs 2

O .10 20 30 40 0
NUMBER OF TURNS

Fig. 2—Inductance of coils wound on
General Radio, type 577 form, with
double silk covered, copper wire, in
which the turns have been equally
spaced in order to fill the 2-inch wind-

ing space. Here ng = % n,
TABLE 1

WiNDING Data Fore Crostuy Wouxp Corrns
ToraL
Trr~Ns

S17E Terxs 1rEr Ixcu "ok
o1 e
Wik 2-ixcn
AN Form
Single Dauble Ringle Doudblc houhle

Enamel 8ilk  Nili: Cotton Cotton Xilk:

2 21 a3 &5 27 25 S0

b g 34 205 20 61

24 45 13 8 41 Ei) 6

-6 57 a2 49 n0 41 HI

8 T G4 53 (H)J 48 106

30 S8 80 G4 31 ah 132

S22 120 U3 6 84 62 137

How to Cure “Dead Spots” in

of 35 turns.

OTHING can be more annoying
in a short-wave receiver than to
find that the set refuses to oper-

ate at certain points of the tun-
ing dial. Receivers of the tvpe which
use either a tuned or an untuned stage
of R.F. amplification in front of the de-
tector are not so liable to sutfer from
this defect as the plain regenerative re-
ceivers. Even here, however, the trouble
is liable to occur to some degree, and is
due to a number of causes which may
be classed as being either mechanical
or electrical.

In the former class we may place. for
instance, a faulty tuning condenser, the
plates of which short at certain points
on the dial. Again, perhaps, some por-
tion of the circuit was wired rather
hurriedly and consequently, may be
shorting somewhere; perhaps against
the metal cabinet, if one is used. Con-
densers which use bare metal pigtails
should be used with great caution in
short-wave tuners, The turns of the
pigtail are liable to catch and will cause
bad crackling; and, possibly, render the
condenser inoperative at certain points
of the dial. In cases like this, it is best
to scrap the condenser and use some
other type, in which a different form of
positive connection is made. Condensers
which use a covered pigtail are, of

By Mander Barnett

course, quite O.K. for the job. Apart
from other obvious mechanical defects
in condensers, coils, tube sockets, etc.,
there are not many other directions in
which trouble of this sort is to be found.

Fig. 1, at left,

shows tunable

C circuit, placed

in series with

L antenna for
purpose of

eliminating

“dead spots.”

o

The next section under discussion, 7.e.,
electrical causes, contains a large num-
ber of causes which may bring about
these *‘dead spots”. In short-wave tun-
ers of the usual regenerative type, the
most usual culprit is the antenna itself.
When the receiver is tuned to the natural
wavelength of the antenna, an absorp-
tion effect oceurs and the set re uses
To oscillate, Tt is not generally realized,
however, that this effect can be easily
got over by tuning the antenna itself,

www.americanradiohistorv.com
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dno
From scales, opposite 1.99 for —, read

n
K =10.526
L = 0.0251 X (2.79)2 X 35 X 25 X 0.526
90.0 microhenrys.
For a rough estimate, the diameter of

the form may often be taken as the

diameter of a turn. In the above ex-
g

ample this procedure gives — — 1.965,

n
K 0.530 and L — 88 microhenrys,
which ditfers from the previous value by
about 2.5 per cent.

For bank-wound coils an example is
as follows:

Given: d = 2.75, ngp = 25, N = 4, and

2w — 200
4
(2~75-r— )25)(4
dNng 25

n 200
1.455.

From Figure 3, K = 0.604

4 2
Then L = 0.0251 X (2.75 +2—5) X 4

25 % 200 X 0.604 = 2570 microhenrys.

Many experimenters and many engi-
neers ‘“design” inductors by guessing at
the number of turns, then peeling off
wire until the correct value of inductance
is obtained rather than go to the trouble
of using the usual tables and formulas.
Qur experience with the method descrihed
here proves conclusively that much time
and ettort are saved by calculating the
desired value of inductance before the
coil is wound.—Courtesy “General Radio
Ezxperimenter,”

Then,

Receivers

and thus placing the natural wavelength
far out of the reach of the tuning dial.
This ean be done as shown in Fig, L

The coil L may consist of six turns of
fairly thick wire, s5uch as No. 18 or 20
cotton-covered wire, wound on a form
about 1 inch wide (an ordinary tube
base will do—here is yet another use for
the overworked tube-base!). The con-
denser C may be of any of the usual
capacities, the .0005 mf. broadcast model
will do quite well; or, better still, use
one of the small compact adjustable con-
densers which are set to the correct value
by means of a small screw on top of
the case. If a metal cabinet is used,
the coil and condenser should be placed
inside the cabinet, if there is sufficient
room,

The procedure for tuning out the dead
spot is very simple. First of all, tune in
the dead spot with the antenna connected
in the usual manner; then connect the
coil and condenser in circuit and adjust
the condenser until the dead spot moves
off the dial. It will, of course, appear
again on some other wavelength; but it
can he tuned right out of the usual
short wavelengths.

Well, so much for one cause. The next
most frequent culprit is the R.F. choke

(Continued on page 29R)
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The

By ROBERT MEYER,
(Hamburg, Germany)

listeners have tried to change over
to the reception of short waves.
much suecess has been attained but
the interest in general waned very soon;
because in the short-wave field there are
peculiar propagation conditions which, so
far, have neot been understood in their
bgsie principle. Even the set owner whe

IN the last few years, many radio

Fig. 1—Daily range-displacement of
short waves.

is well up in the working conditions on
the well-known broadcast wavebands, is
confronted by puzzles in the case of the
bands which have been investigated but
little.

It is a well-known fact that the work-
ing conditions or ranges of all the bands
change once in the period of a day; but
that this change is considerably modified
by the season of the year. This observa-
tion led the writer to formulate the idea
that the emission of the short-wave
transmitter is something secondary; the
influeneing or modulation of a cosmic en-
ergy being probable. With this assump-
tion, it becomes clear that even a near-
by transmitter must remain inaudible,
unless a flow of this cosmic energy is
present between the sender and the re-
ceiver.

Now it is natural that we should, in
view of the cosmic dependence of the
earth on the sun, take into account the
solar radiation of electrons, to explain
the formation of lines of conduetivity for
short-wave transmitters. The solar elec-
trons strike the earth and are partially
reflected; after reflection, they must de-
scribe a eurve whieh is determined by
their own velocity and the attraction of
the earth. Fundamentally, therefore, the
reflected electrons must describe a path,
through the atmosphere, from the point
of rebound to the “night side” of the

SHORT WAYE CRAFT

PROPAGATION of

Dec., 1931—Jan., 1932

SHORT
WAVES

The author describes his new theory of the effect of cosmic energy
and change of season on the transmission and reception of short

waves. The solar radiation of

electrons in their effect on short

waves 1s discussed.

earth (the side away from the sun). The
curve must always have the same form,
since the two effective components (veloc-
ity and attraction) do not change their
relation, If, nevertheless, the distance
traversed by the electrons varies accord-
ing to the time of day, then an important
factor must have remained hitherto un-
considered.

It has been recognized, since Newton,
that the reciprocal action of two bodies
in space does not take place in the true
centers of the bodies, but lies eccentri-
cally according to the respective
strengths of the bodies. From the recon-
struction of many observed zones of re-
ception, I now found the ideal or specific
center of terrestrial attraction displaced
about half the earth’s radius or 1,980
miles, toward the north magnetic pole.
The position of this center of attraction
may be seen in Fig. 1; and from this dia-
gram there also becomes clear its signifi-
cance for the determination of reception
zZones.

The reflection curves of the solar elee-
trons are represented for three different
hours of the day. With vertically falling
sunbeams, at 12 (noon), there is formed
a symmetrical “umbrella’ of conductive
lines; for the imaginary axis of the re-
flection path passes through both the cen-
ter of the earth and also through the
theovetical center of attraction. The
range formed at about 10 o'clock is un-
symmetrical; the branch pointing to the
south is ghortened, and the effective path
to the north is lengthened. Still greater

Fig. 3—Short wave lines of conduction
in winter,

WWW . americanradiohistorv.com

is the distortion in the case of the
reflection wumbrelle formed in the eve-
ning twilight. There the northerly-di-
rected branch is so expanded that it does
not touch the earth again; therefore this
line of propagation is useless for practi-

Fig. 2—Short wave lines of conduction
over the earth in summer.

cal communication. In beth cases the
influence of the ideal center of terrestrial
attraction is plainly recognizable, Prac-
tical experience is accordingly confirmed
and explained by the writer’s theory.

According to this assumption, there
hangs over the earth on the day gide, a
multiple “umbrella,” which contains, be-
sides the lines shown, all the intermediate
stages. At the same time there is a pos-
sibility of eommunication between any
two places on the surface of the earth,
which are touched by the same line of
conduetivity. The lines themselves are
given continuous execitation from solar
electrons.

In the course of a day, in view of the
rotation of the earth, each point on the
surface of the earth describes a fixed
path in this “umbrella” strueture, and
finds operating conditions periodically
changing. Besides the daily revolution,
the earth annually completes a circuit
ahout the sun; whereby there is caused a
constantly changing angular inclination
of the earth’s axis to the sun. This second
motion of the earth in the cosmically-lo-
cated network of conductive lines (which
are therefore fixed in space) is the cause
of the changes in range which occur dur-
ing annual periods, as may be seen from
Figs. 2 and 3.

The ranges indicated in Fig. 1 may
again be recognized over the earth, which

(Continued on page 298)
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The

ew PILOT
LL-WAVE
ECEIVER

By R. F. SHEA and EnGar MESSING

The new “All-Wave” receiver covers a range of 10 to 550 |

meters, the set usiug eleven tubes in a dvuble super- L

leterodyne of high sensitivity and selectivity, with
goad tone quality. Has a wave change switch.

SHORT WAVE CRAFT
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Above: Thenew Pilot
“All - Wave” super -
het with ‘‘*wave-
change’’ switch.

Range 10 to 550
meters.

Left: Rear view of

“All - Wave” super -

het,showing dynamic
speaker.

its three predeces-
sors. This isthe new
Pilot “All-Wave,” an
eleven-tube  double
super - heterodyne
that has features of
design and construc-
tion that were un-

ROM the same laboratory that
produced the Wasp, the Super-
Wasp and the Universal Super-
Wasp, there now emerges another

short-wave receiver that promises to
cclipse the world-wide fame achieved by

Broadcast chassis on left; short

wave chassis at right.

dreamed of only a
year ago.

Covering a wavelength range from 10
to 550 meters at the turn of a knob, the
“All-Wave” is a real combination re-
ceiver. Previous combination-wave sets
were primarily short-wave receptors, and
only incidentally broadcast receivers.

www.americanradiohistorv.com

They brought in the stations on the 200-
550 meter band fairly well, but in this
regard they admittedly were inferior to
standard broadcast instruments. The
new “All-Wave” does not suffer from this
shorteoming. On the broadcast range it
is an honest-to-goodness superheterodyne
of the latest design; in fact, it uses the
regular seven-tube chassis and dynamic
loudspeaker of the new Pilot Midget,
model No. S-148.

For the short-waves, a separate four-
tube superheterodyne converter unit is
brought into action. This feeds into the
seven-tube unit, which is adjusted to 550
ke. and left there. The tremendous am-
plification of this chassis is brought into
fuil use for short-wave reception, the set
being employed as an intermediate-fre-
quency amplifier at this frequency. This
arrangement was devised for technical
reasons, and not merely for mechanical
convenience, The reason is that the op-
timum intermediate frequency for 200-
550 meter operation is quite different

(Continued on page 296)

Arrows point to short wave coils—switch is directly below.
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The New Tanner Audio System

BOUT a year ago, while experi-
menting with short-wave receivers,
it was found that audio howling
and motorboating are far more serious

would be of equal magnitude when C
equals Cl. The potential at the mid-tap
of the two capacities would then be zero,
with respect to the preceding grid. Feed-

than in regular broadcast sets, especially back to the grid will ocecur; positive
o L 0 |
Fig. 1. New audiou
P C NS G couplingtransformer
which climinates
howling and motor-
L/’ \LI boating. The value
Cl/"’ of impedance L is
dependent upon the
type tul)e used. LI
+ ~ ds the grid }I\II)C(Iance
. R—"", ¢ coil.
O

when operated from “B’ battery substi-
tutes. With transformer- or impedance-
coupled audic amplifiers, these noises
could generally be climinated by shunt-
ing the grid of the first A. F. tube with
a resistor under 100,000 ohms, or, in
the case of resistance coupling, by reduc-
ing the resistance of the first A, F. grid
leak to the same value. This is a very
inefficient method, in view of the fact
that most of the higher frequencies are
shunted to ground, as well as of the
large reduction in gain.

It was finally decided that a new sys-
tem of amplifying the output of the
detector, which would be practically free
from howling and wmotorboating, was
needed. Considerable research resulted
in a new type of audio coupling trans-
former, details of which are given in
Fig. 1,

The “B+" is led to the plate through
an impedance L, the value of which de-
pends upon the tube used; this may be
replaced with a resistor, which is to be
preferred in the case of a detector. Ll
is the grid impedance coil. It will be
observed that the plate tap is made at
the juncture of two capacities connected
in series across L1. [If the resistance
of L1 were zero, the potentials across
C and C1 would be opposite in phase;
in which case these opposite potentials

ANY experimenters have found that,
i generally speaking, two audio stages
in a short wave receiver create too much
neise of a “mush” type for weak, long-
distance signals. There is a very simple
way to get over this, by means of auto-

when C exceeds C1 and negative when
C1 exceeds C. It is apparent, then, that
by making C1 somewhat the larger of
the two, audio howling, due to unavoid-
able magnetic coupling, may be conmpen-
sated for.
As C and C1 are in series, the effective
capacity across L1 is:
1
Effective capacity
1 1

C C1
By properly proportiening C, C! and
L1, a rising characteristic may be ob-
tained at any frequency within the audio

C 27

spectrum. The resistance R is employed
for the purpose of reducing the magni-
tude of the peak frequency to a satis-
factory value.
The voltage step-up is:
C + C1t
Voltage step-up

C

By making C1 variable in steps (the
minimum capacity should not be smaller
than C) with a variable resistor at R,
it is possible to peak an amplifier to
suit the ear of the individual or to over-
come any deficiencies in a loud speaker.

In Fig. 2 is a circuit for a two-stage
Tanner audio amplifier for use with
cither a radio set or a magnetic pickup.
The values for C1 and R may be fixed
in the first stage, for simplicity, and
variable in the second. In practice, the
variables are adjusted when the amplifier
is installed, and then they are left alone.

While this system was developed main-
ly for use in short-wave receivers, it
may readily be employed wherever an
audio amplifier is required, with greatly
improved results.

The public is fast becoming tone-
conscious. Some prefer a rising charac-
teristic on the “lows,” and some on the
“highs.” The Tanner system will give
the listeners what they desire.

These audio transformers will soon be
available on the market, as well as fac-
tory built amplifiers and kits of parts.

POWER TUBE

c
O <O
(P L L1 Jn Lol Itpg;ﬁq:_a
S N
§ o
(=%
38 -~ #
2 g a “
z ~
[t} -
2| Bt T R 8
R
‘O— B+ B+(g

Fig. 2. Circuit of new Tanner audio amplifier with 2 stages, suitable for
use with radio set or phonograph pick-up,

Enhanced Audio Amplification

transformer coupling; and if this is
arranged for parallel-plate feed, the
heavy D.C. of the “B"” battery is kept
out of the loud speaker (or phones, as
the case may be).

Fig. 1 is the conventional layout for

DET.

(@]

a single transformer-coupled audio stage,
while Fig. 2 is the suggested layout tc
obtain greater amplification from one
audio transformer, which can, with ad-
vantage, be of high (7:1) ratie.
(Continuned on puge 298)

B+

U - “ 30H

C

Fig. 1, at left, shows conventional hook-up of detecter to
audio stage; Fig. 2, above, improved auto-transformer
hook-up, which eliminates “mushy” tone.

WWW . americanradiohistorv.com
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THAT'S WHAT THEY ALL SAY
Editor, SHORT Wave Crarys:

I have been a coustant reader of your mag-
azine ever since the tirst one was published. I
think it is the ideal magnzine for an amateur,

I wouklld appreclate an article on Monitors,
as all statlons need them,

1 would appreciate it If you would publish
this as I would like to hear from other Short
Wave Fans; I will answer all mail.

Yours wid 73s,
F. M. WENTZ,
Amateur Radio WSEEQ,
211 Larkins St.,
Findlay, Ohio.
(Official Relay Station.)

A0 right P. M. we take you at yowr tword
and remember that we have it in writing that
wow il ausieer “all” mail. The very first
eomplaint 1wwe get that pyow hate Jailed o an-
swer each one, to the lagt word, we will
promptly repert yow to the black-ball committee
and your frequency will not he so “hot” here-
after.  But we kaow that will not happen he-
cause real amatcurs keep their word at all
times. 1More power to you.—LEditor.)

WHAT SAY, BOYS?
Editer, Snowr Wave Cuarr:

This is te compliment x»eu on your publica-
tion, SnorT Wave Cuarr, and at the same time
to ofter my sincere suggestions as to a definite
departnient that might be included in its pages.

Almeost everything that the amateur, hnm, et
al, can wish for ix Ineluded in your puhlication,
=ave for one thing, whieh. in my epinion, wonld
he a help to all concerned,

This "missing’’ item is that of a Jdepartment
in whieh =ome relinble amatenr, engineer, or
the like, publish his netes on sheort wave re-
ception from day to day. or week to week, com-
menting on the kind of programs received, var-
iety, siznal conditions as ta strength, ete.

These notes would be valuable to tlie amna-
teur who has just started out. as well ns to the
“hard boiled,” whe ¢could eheck their own re-
ception from time to time. Of course there
i a maze of stations, but these notes need only
he on the more reliahle sourees of reception, so
that a definite perlod may be set aside from
day te day by amatenrs who are eternally rak-
ing the “Heaviside” in the hope of hooking
that elusive signal or signals, with very little
idea whether or not the signals are there.

I own a battery model Xuper Wasp, and get
plenty of praetiee with it, but too eoften reuach
out te bring in the signals that aren't there.
Correspondence with anyone owuing a Super
Wasp ix respectfully solicited. I will gladly
auswer all letters.

Radioally yours,
JOSEPIT €. COLLINS,
1805 Breckenridge Ave,
Austin, Texas.

(It ix not a bad idea, Joe, but ce really
would like to put it up to the readers and if
they want such a departmient, €c will “shoot
the works” It is casy enough to do it and the
editor, ag he hax told pou before, docsn’t giro
a “rap” chat he prints ag long azg he pleases
you readervs. Rut from the technical viewpnint,
is guch a department really worthwchilc? The
xhort acace enthusiagt knows what is a good
antennd circuit, and what ia a ynod antenna
eiveuil in one Mncality is a total “flop®” in an-

otker. Have you thought of it in thal waeyl—
Editor.}

CHEERIO! 0! 0!
Editor. StorT Wave Crarr

I am a 100¢, reader of SiorT Wave CRarT
and have gotten ten copies up to date, This
magazine is the nrost interesting of all T have
ever read.  If you want to know anything
nbout short waves, read SHORT WavE CRAFT, to
et new fdeas. T am as proud of the SiiorT
Wave CiarT as I amm of my seven-year-old
Robert’s three tube set. 1 hold a record of
3.800 miles one stretch., Alaska, California,
Mexico, Alberta, as “runners up”. Now [ am
in the short-wave class. I built a three tube,
short-wave set of my own design, with 500,
of help from Snort Wave Crarr.

This set Ix at present one and one-half
months old, holding the following record : Laud
speaker  receptivn  every day—wnot [Inck—hut

SHORT WAVE CRAFT

every day oceurrence. I have heard the follow-
ing stations: [FZG, Salgon, Iodo-China every
Friday, daylight saving time, at 7:50 PPM. to
8.00 on =485 meters. GHSW, XDha, WuXF,
7140 Ofrica, I[IRB, VEYCIL, WS8XK, W2XE,
VEOGW, WANXM, W2SE, XA, WGSY, WKBF,
Minn KFKP, WEER, Baltimore.

{’lense note cvery station is dally received
except 7LO and FZG. 1 have onty finished my
low wave band; I mean it took me about two
weeks to bring my set down to 6 wmeters. My

AMONG THE

AMS

set will now tune from 6 to 199 meters with
1009, osctlintion—no dead 3pots on this set.
When 1 have perfeeted this set, I will send it
te you so that some ham who has not had the
pleasure of hearing Africa or England, can do
g0, We hear GHSW every evening, except Sat-
urday and Sunday, signing off at 12, ringing
Big Ben. We heard It every evening last week
(week of May 10th), rnin or shine. Again 1
say, Cheerio, to the Sijont Wave Crarr and to
our goud eld friemd the editor. I will answer
ail “hams”. I have veritied reception from
XDa, HRB, VEOCL, GiSW, XFA. Yet to come
from TLO and FZG. [ would like to build sets
if 1 had prospective customers.

T wish to say to the radio hams of S\EORT
WavE Ciarr that I ean pick up G58W, Chelms-
ford; VOI2, Austrin; FFZG, Saigon; TN,
Paris; 12110, Rome; XDA, Mexico; WEOCL,
Winn., on the loud speaker!
tube receiver. Cam be heard 40 feet from
speaker.

What de T use in my aerial eircuit? With
an aerial, reception only 309, hetter. 1f I
can receive 13 clippings with this on it, I will
give the cirenit and aerial circuit te the SmorT
Wave CraeT, 80 that you may know the secret
of how it's done. That's fair enough. I also
wish te say that I have heard GISW, twenty
daiys in foeur weeks; that is five days a week.
VOR2, Austria, seven days a week. 1 received
my GIiSW card. Weather conditions have no
effect on thig reeeiver. I pulled in Austria with
no aerial on loud speaker, thermometer at 8G°
in the shade. If you want to knoew how good
your receiver is on 25 meters, try between 5 30
to 7:00 P.)M. to listen to G3SW as they sign off
at 7:00, when they ring “Big Ien’. Snonrt
Wavp Crart ix 1006, perfect. I have at pres-
ent 14 copies nnd it’s the only short wave mag-
azine in my home; no other will do. I am very
Tussy about what tagazine I read.

Cheerio,
OLIVFR OMLID,
A6th City Line,
Overbrook, Phila., Pa.

P. R.:—T have only huilt radle seven years.
I have a three tube receiver, long wave. Record
—Alaska, Califernin—this is en¢ of my own
make.

(This looks Tike gand work te us, Oliver, par-
bicularly when pyon mention the seven year old
Rolert three tube aet, It acema it iz atill
food circnit and your regults twould seem 10
justifpy it. You might gend wa sowme details of
the hook-up for publication purposes. Good
Tuck to yon.

If we do not missz our Quess. Oliver, e
knotw yon 1will he snowed under with lIctters
and pow are more apt to get 1,500 than 15.
It serves you right and cheerio to yoursclf——
Editor.)

ETHER FRICASSEE

SporT Wave CrarT is certainly up to the
standard of all the publications that you have
ever had anything to de with,

I would like to see the readers of Snont
WavB Crarr join hands te sce whether some-
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thing cannot be done abount the interference of
WiEXAL with VEMGW.  Both are good stations
and deserve to be heard without interferetice.
My suggestion i8 this, the National Droadeast-
ing Co. does not seem to be operating WOXI,
since they took over WLENK. \Why not operate
WINAL on 6020 kijoeycles?

In the past week (prior to March 30th) X
have neticed several changes in the frequencies
on which the ship-to-shore and trans-Atlantic
stations are operating on. It ought to be easy for
you to obtain these changes from the head-
quarters of these stations in New York. WND
wag working on 9,170 kilocycles yesterday
afternoon, according to their own announce-
ment of It when they signed off. WSBN was
working on 4.173 Kilocycles last evening. The
stations at Rugby, England, have also changed
some.  Let us bave the latest dope on them.

At 11:45 A, M, yesterday 1 pleked up 2
strong carrier wave a Htutle abeve 12,045 kilo-
eyeley, and at about 12:08 I'. M, when they
started to talk it was GBS, However, almost
as soon as they started talking the signals and
tlic carrier wave started to swing but before
they started to talk everything had remained
perfeetly steady, GBU and GBW were hooked
in the same cirenit but the reception from them
wus worse than GBS,

My theory is that poor modulation eauses a
Iarge part of the swinging so common to short
wave stations. 1 receive VEOGW with no no-
ticeahle swinging atihough many of the stations
that [ hear are twice or three times ag strong,
they are all subjeet to more or less swinging.

Last night the operator at W00, had the ap.
crator of WSDBN lhusy trring to get a Dbetter
signal into New York City, the operator on the
shore told WSIBN that their signals were so
poor that they would he unable to put through
a couple of commercial ealls, that they had for
the ship. WSIEN'e operator was adjusting and
testing from 9 until 10 P, M. Iast night, and
at the end of that time gave up trying, T
don't think 1 missed understanding more than
a dozen words of WS&RBN's operator all during
the test, hut the operator at WOO claimed that
the signals were too poor to put through the
calls, Maybe I could get a joh hailding a good
receiver for WOO? ? 2 My receiver uses 3 UY
224's and 1 UY 227. When 1 want to operate
a loud speaker, I put the signals through the
A, amplltier of my broadeast set wud inte the
speaker.

The articles in Syort Wave CrarT are fiue,
You may be sure that they are read and re-
rea! by me. While it may be possible that
your magazine «oes not have a universal
appeal to alt short wave fans, nevertheless [
do not ser how an experimenter like myself
can do without it.

I bave never heen lured to take any cor-
respondence courses in raudio. Although I have
several good heoks on the theory of radio and
secured no end of practicatl knowledge throuzh
experimenting and information gleaned from
reading Gerusback publieations. I am pretty
sure that 1 know tmore ahout radio theory und
practice, than at least half of these learn-hy-
mail graduates.

I don’t know where 1 have ever ran across
more real facts and less faney than in Ranro-
Crarr. Although 1 am familiir with those who
have heen associnted with you in publishing
your magazines since 1922, you have never to
my knowledge heen surrounded with a more
c¢apable staff than at the present.

You keep up the good work in publishing
these mapgazines and I'll keep on talking up
your puhlieations so that your subseription lists
wiil e¢ontinue to grow,

Yours sincerely,
CARROLI. C. FOLTZ,
303 (‘entral Avenue,
North Baltimere, Ohio,

(We fully agree with pon, Carroll, This ecther
Trequenecy and wave “haah” ix getting pretiy
tongh. We know e¢ractly how you feel az every
once in a while 1ce ourselves MWow up behind
the loud 8speaker and hecome pretty much
peeved. It would be a good idea to write to
those stations iwohich you think arve the offend-
ing oneg and tell them aof the adverse results
vou are getting. It would secm to us that
gooner or later thig shonld bear good results.—
Lditor.)
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Dec., 1931—Jan., 1932

Short-Wave Stations of the World

Kllo-

Meters cycles
5.00 60,000-WIOXAY, portable. Ldcensed to 0.71-
meter, 401,000 ke Poling b, New York.

4.97-5.357  60.000-56, ooo—Ammur Tolephony and Telo-
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.80
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8.67
9.68
9.93
9.96

10.51
10.79
1155
11.67

12.48

14.28
14.47
14.50

14.54
14 62
14.89

15.03

(3
16.80
16,82
16.87
16.90

17.00

17.53

5L.100—w2XBC, New Urunmlck

13,500—W9XD, Milwaukee, Wis. Telovm.n Mil-
waukes Journal.

—W3XAD, Camden, N, J. Telovision. (Other
experimental televislon Dhermits: 48,500 two
50,300 k.c.. 43,000-16,000 k.c.)

—WIX6, Baston, Mass,

—W2XBT, New York,
42,530—. .. .Berlin, Germany. Tu. and Thu.. 11:30-
1350 pm. ‘elefunken Co.
41. non—ws)u East Pittsbureh, Penna.
39.560—pCJ, liiversum. Holland,
38,220—. .. .Elndhoven, Holland.
—....Amsterdam, Holland. N, ¥V,
Co. 47 p.m. Saturdays.
31.600—W2XBC. New Brunawick, N. J.
31.000—w8X1, Pittsburth, Pa.
30,200—WEXD, M. R. T. Co
30,105—. (.ulfo Arancl, Sardinia. Telephone to

Rom
29,1%0- Pl(o3|3 OSourlblyl. Java, Wed. and Sat..

5 7:5
27.300—WEXD, Palo Alte, Calif. M. R. T Co
90—G5SW, Chelmsford, England Etperlmenul
25,700—W2XBC, New Brunswick. N.

—W3IXA, Philadelpbla, Pa.

El. Mfe. Co.
24,000—WEAQ, Ran Mateo. Calif.
(Several exnherimental stations are authorized
to uperals on non-exclusive waves of A aeries.
buth above this and down to 4 meters.)

-....Vienna. Austrla. Mo, Wead.,
23.0N0—W2XAW, Schenectady, N. Y.
21,540—W3XK, Pittsburgh. Pa.
21.169—W2XAL, New York.

21, l"s—XFA. Moxico Clty. Mex, (Authorised to
yroadeast at any higher frequency.)
21 l"O—WZXIH. Deal, N, J.

And other experimental stations.
21,400—WLO, Lawrence. N. J., transatlantic phone.
el 130— LSM Monte ¢irande. Arscntina,

AD, New lrunswick. N.
215 O”O—LSN {Murlingham), Buenos

tina,
21.000-—0!(!. Podebrady., Czechoslovakia.
20,710—L8Y. Monte Grande, Arrentina. Telephony.
20.Gso—|.sn. Mun’e {irande. \rcenllnl. afier 10:30
m. Telephony with Euro

Philips

Nor\]en Hauck

Sat.

Altes, ATeen

—Lsx. Buenos Aires. 'l‘elophon! with U. 8,

—FMB, Tamatave, Madarascar,

-~FSR, Paris-Salgon phone.
20,520--PMB. lundmm:. Java. After 4 am,
20,500—WIXF, Chicago, Il (WENR).
20.140—DWG. Nauen, Germany. Tests 10 am.—

19950—LSG ‘Monte Grande. Argentina. _ From
to 1 Telepliony to Paris lnd

Tmany.

am., Engllsh: 8:30 a.m.

French, dally. 8:30 a.m.
Sundays.

19.906—L8G, Monte ﬂrmde. Argentins., $-10 am.

10.850—WMI, Deal, N

19.830—FTD, Rt. Asslse. !‘rlneu

19,720—EAG. Madrid, Spain.

.Santiato de ¢‘hile.

19 IRD—FZU, Tamatave, Madagascar.

19.400—=FRO, FRE, Rt Assise, France.

19350—....!\m.-y France, 4 tn 5 p.m.
—VK2ME. Swiney, Australla.

19.310—W2XAC. And higher waves. Press wireless,

19,306—FTM. St. Assise, France. 10 a.m. to noon.

—PPU, Rio de Janeiro. Rrazil.
19.240—DFA, Nauen, Gorm:ny
19,220 WNC. Deal, N. J.

18. B‘ZO—PLE Randoeng, Java, 5:40-6:40 a.m. and
rnm 2:40 a.m. Tues. and Fri,; 8:40-10:40

es. Also telephony.
18.620—681, Rodmin, England. Telephony wlith
Mantreal.
18.820—GBU. Ruchy, Entland.
18.500—. .. .Cottano. [taly, Telephone to ships.
18,400—PCK, Kootwiik, Holland. Dally from 1
to A:30 am.
IR.270—PMC. I¥andoen=. Jara,
18,350-WND. Deal Bearh. N. 1 Transatlantle
telephony.
18.210—GBS, Raghy, England Telephony  with
New York.  General Postoffice, London.
—F2S. Ralgon. Indo-China, 1 to 3 pm.
Sundays.
18.210—FRO. FRE, Rte. Assize, France,
18, 170—CGA, Drummondville. Quebwe. Canada.
Telcphohy to England. Canadian Marconi
Co,
18,100—GBK, Nodmin, England.
—WIXAA, Chicaro, IIl. Testing, momings.
lRl] O—KQJ Rolinas. Calif.
17 FZU, Tamatave, Madagascar.
us.-n—nr Randoens. Java ("Radie Malabar™),
—W2XAD, New Brunswick., N, J.
17.830—PCV, Kontwijk, Ilolland,  9:10 a.ni. Sat,
7.780—WS8XK, Pittshurzh. Pa.
17,7 -l’l-—HSIPl. Bangkok, Stam. 7-9:30 am., 1-3
p.m. Sumlayr
17.640-—Ship Phonu to Shore: WSBN, “levia-
than’’ WY, *'Majestic”; GLSQ, "Olym-
nle™’: GDLJ “Homerlc’'; GMIQ. "Relgen-
Iand™*; work on this and higher chatwels.
17.3%0--J1AA, Toklo, Japan.
17.800—W2XK, “(‘heneﬂldy N. Y. Tues.. Thurs.,
Kat, 12 ta 5 p.m. General Flectrie Co.
—w8XL, Dayton, Ohin,
—WEXA), Oakland, Calif.
—W7XA. Portland. Ore.
\W7XC, Semttle. Wash.
—W2XCU. Ampere, N. J.
—WSXL, Anoka, Minn, and other experi-
mental stations,
—VEISAD, Glace Ray, N S Canada.
17.110— w00, Deal. N. . Transatlantle phone.
—w2XD0, Ocean Cate. N. J, A. T, & T. Co.

All Schedules Eastern Standard
Tine: Add b Hours for Greemwich
Mean Time.

Ktilo-
Mau'n cycles

17 0R0—GBC, Ruchy, Fngland.
16,320—VL K, Sydney, Australia, Phone to England.
16,300—pPCL, l\oo!wuk IoHand. Works with lian-
doent from 7 a.m. Netherland State Tele-
crnpln
—WLD, lawrence, N. I
16.200-—F ZR, Sairon, Endo-China.
14.150—6BX, HRucby Englanpd.
16,060—NAA, Arlington, Va. Time siznals, 11:57
tr neun.
15.950—PLG. Randoeng. Jara. Aftermoon-
18.90 15.860—FTK, St. Asslse, France. Tricplong.
15, .so—uAA, Tuklo. Japan. Up to 10 a.m.

Beam

French phone to shile.

15 HO—WZJ(AD. Schenectady, N. Y. RBroadeasty

- Konigswustarhausen, Germany. After 7

15 "so—wzx: Jamalca, N. Y.
13, 250—W2XAL. New York, N. Y.
—WEXAL, Westminster. (alf.

15,240—F YA, Pontolse (Paris), France. 9:30-11:30
am, Service de Ia Radlodiffusion, 103 Rue
de (irenelle. Paris.

15,210—wgXK (KDKA), Tues.,

noon.

1taly), 5-6

Pm:buruh.
3 a.gm.
(nome.

Pa.
‘Thurs., Sat., Sun.,
15. l“o—HVll Vatican City

—JIAA Toklo. Japan.

13, OOO—CMEX‘Jl Cm(tr-l Tuinuew, Cuba,

o onte Crande, Arcentina.
—VKEAG, I'erth, West Australia.
14,850—H VI, \'nlmn City. Sunday, 5
Tues. in English.

—GFA, Croydon, England.
14, szo—wul. Deal, N, J.

—XDA, Morxico City, 2:30-3 p.m.
14,530—LSA, 1tuenas Alm Argentina.
14,480— WBX K, Bast Pitusburgh, Pa.

—GBW "Rugby, Engiand.

Treal, N. 1.
14, 420—\!?0. Sura, Fiil Islands.
14,310—G2NM, Sonning-on-Thames. England. Sat-
urdays, 3 a.m,; Sunday: 3 pom,

amn.;

(NOTE: This list is complled from many sources.
| all of which are not in agreement, and which show
greater er less discrePanéies! in view of the fact that
| Most schedules and many wavelengths aro still in an
experimental stage: and that wavelengths are caiculated
differently in many schedules. In addition to this, one
experimental station may operate on any of saveral
wavelengths which are assigned to a group of stations
in common. We shall be glad to receive later and more
aecurate (nformatien from broadcasters and ether trans.
mitting erganizations, and frem listeners who have
authentio information as te calls, exact wavelengths
and schedules., We cannot undertake to answor readers
who Ingquire as to the id
heard. as that Is a matter of guesswork: In additien
to this. the harmontes of many local 1o0n9-wave stations
ean be heard in a short-wave recelver,.—EDITOR.)

07-21, 26 14,300-14,100—Amateur Telephony.
T 14,150~ KKZ, Bolinas, Calif.
13.910—, . 5 pm., Wed.,

Sll
13.890—. .

. Bucharest, Roumania, 2-5

Mombasa. East Africa.

13.500—. .., Vienna. Austria.

13.100—WND, Deal Beach, N. J.
telephony.

22.6R  13.220—S8hip Phones.

23.00 13, 043——08[ La Punta. Peru. Time signals 2 p.m.
TGCA, Guatemals Clty, Rep. Guatemala.
|o p.n.-midnisht,

21.35 12,856—w2XD, Schenectady, N. Y. Antinodal pro-
gram 9 p.m. Mon, to 3 a.m. Tues. Noon
to & pm. on Tues, Thurs. and Sat.
General FElectrlc Co

—W2XCU, Ampere. N, J.

—WDD. (cean fiate. N. .

—W9IXL, Anoka. Minn., and other experimen-
tal relay broadcasters.

23.38 12,820...,Rabat, Morocro. fun,  7:30-9 a.m.
Lally 5-7 a.m.  Telephony.

23.16 12,780—GBC, Bughy, Engiand.

2390 12,hn0—VBS, (ilace Ray, Nora Scotia, Canada.

2011 15.000—GBU, Rusby. Englamd. .

24.46 12.250—FTN, Ste. Assise (Parls). France. Warks
Ruenos Alres, Indo-China aml Java. On 9
am, ta 1 p.u._and other hnurs.

—GBS. Rughy, FEngland.
—PLM, Bandoeng, Jara. 7:43 am.

2163 12, f.‘ﬂo-JAu'.lane

24.68 12,150—GES, Rul:l»y Entland. Transatlantic phone
tu Deal. N. J. (New York).

—FQD, FQE, Ste. Assise. France.
12. 90—....Tukio, Japan, 3-8 a.m.
0—. ... Trieste, Italy.
10— Vi Y, RBallan, Australla,
5—NAA, Arlington, Va. Time sigmals, 11:57

to noon.
—NSS, Annapolis. Md. Time signals,

10 p.m,
12,000—FZG, Raizon, Indo-Clina. Time
05 p.m.
Oporto, Portugsl.

9:57-

signals,
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Transatlantic

Kilo-

Meters oycles

25.10
25.16

(m Hoa Saigen. Indo Chlna. Telephony. m

20.98

80.15
30.20

30.30

31.28
31.28

31.30
31.33

31.38

31.48

11.945—KKQ, Rollnas, Calif,
11.420—=FYA, Ponwise, F

Fpencdy 1 -2

L1BS4 - Wit~ vk H..'Ilb Pittsbursh, Pa.
Thurs., Sat. Sun., 11 am. -1 p.m.,
Hat. nlghl Arvtlc Prugrams.

and Fri.,
W!IXF Muu nl.r'«.

AL, New Vark i
118:0—VUO Lllcuth. lull.l.

11 ﬂso—vzscA. Calzary, Alta,
11, uo—wzxfh“;l.nlnmnun York (WABC)Y. 7:
a.m. \ ta
it ug a.mm. Sundays 8 a.m. lu
—WOXAA, (‘hlclm. i, 7-8 a.m., 1.3, 4.
5:30, 6-7:
11,5%00—W2XAL, \m \ork

Vnrubla beams to
..

Tues. ,

and
Television. Mon.
2:30 pom., 60 llnes. 1200 r.p.m.

9 45-10 45 pm.;

Howmansille,
—PKBKZ, Macawar,
—12 o. 3{)‘“"".

so-v:sglﬁ "l)rumsmtl)gndvme Quebec, Canada.
oa, Salgon. Tele;
11,760—XDA, Mexleo Clty,  3-t l?hon’

ll,.uO—GSSVl l.lwlmstord England. 7:30.8::30 a.

2 pm 10T pom.
O—CJRX Middlechurch, Man., Canada.
PU, Rio de Jnmvlrn Brazil.
11.690—FYA Pontolse. France. Intercolonial broad-
casting, 4-6 P.m.
11.680—¥VQ, Maracay, T
llGnO—KID. l\lhuhu n.'"lm""

Canada,
Celebes

1taly.  Also relays Naples.

11,330—CGA, Drummondville da.
R R T

8.8. "Elettra,” M i ¥ N
11,135—DHC uen Genn'my. sreonlis yacht
11.340—DAN vordeich. Germany, Time Slgnals,

A lm Deutsche Seenarte,
Il.?ﬂO—DNIBDK Rrussels, Belglum.
16,980—2Lw, \\l-lllnulon. N. Z. Tests 3-8
10.800—GB X, Bughy, Enciand. o
IOTIO—CTIBO Idisbon, Portusal.
nchlmcn Moropceo,
‘r GW. Guatemala City, Guatemala.
10.630—PLR, Bandoeng. Java. Works with Holland
and ¢ weekdays from 7 am.; some-
times after 9:30.
10.540—WLO, Lawrence, N. J.
10, TIO—RDRL Leningrad, v SISP-
—VLK, Sy(lncy, .Au!h'llll. -
10,410—PDK, Kootwijk, Hnlland,
_'I(.SEYZ Rolinas, Calif.
— Ruenos Alres, Argentina,
10 390—GB X, Rugby., Enzland.
10,250—T 14, Heredll Costa Rica. Mo, -Wed
£:30 p.m.: Thu.. Sat., 9-10 p.
loluo—ms rnuen. (‘ermmy Preu (m(le) dafly:
p.m.. Spanish: 7 pm.. Enclish: 7:50
nm German; 2: ao p.m., English: 5 pm
German, nd Spanish: 7:50
h.

p.m.,
|o.ooo—cmBL1\. Lhn l.
-, elzrade, Junmhvll Mnnday 3-4
Rugby. Enrland ad b
9mo—wzxu Lomz lllmd (‘Ily, New York.
—....Posen, Poland.
9,850—LSN. Buenos Alres,
—L8A. Ruenos Alres.
—EAQ, Madrid, Sptln.
9,79¢0—GBW, Rugby. England.
97.»0—-41 .ARen, France. Tues. and Fri., 3 to
5 p.m,
—WNC. Deal, N, J.
9.700—WMI, Deal, N, J.
9.600—LQA, luenos Alres,
9.640— fnnte Grande. Argentina. works Nauen
frrecularly after 10:30 p.m.
—VVB, Rombay, India. Testing
—RVRI. Lenintrad, U.S.SR.

I.m.
9,800—LGN, Bergen,

Ham-

(nuull).
am.

phone to Europe.

(Bulsh). (]

Norway.

9590—-?0] !IllverSum(Blndhoven) Tiolland. 'Wed.
3 “Thu 9 a.m.-1 p.m.. %9
n.m l-‘rl 1-3.°8 p-m., Sat. 2 a.m. Philipe

Radio,
—VK2ZME. 8ydney. Australia. Sundan. mid-
nicht to 2 am.; $:30-8:30. 2.4
9JRO—W3XAU. Brberty, Pua.. relars “CAL’ dally.
PD, Suva. F1)i Islands.
SSTO—WIXAI frringfield. Mass, (WBZ). 6 a.m.-
m. dally, Westinghouse Elec. & Mfy.

(‘o
—S8R4$, Poznan, Po'lund Tues. 1:45-4:45 p.u..
Thuts. 1:30-8 p.
9.580—, ., Konlzswunerhln«n. Germany, 10 to 1
am. 11:30 am. to 2:30 pm. and 3 te
T30 or 8:30 n.m. Relays Berlin.
—NAA, Artingtan, Ya.

—ZL2XX, Wellincton, New Zcaland,
9.530—W2XAF, Schenectady, New York. 3-11 p.m.

—W3AXA, Denver, Caolorado. Relays KOA,
—...,Helsingfors, Finland.
—WIOXAL 8.8 "Malolo,”” Nat. Broadcast-

Ing o,
9,520—0XY, Skamlchoek. Denmark. 1 D.m, dafly,
Relays Copenbagen. Sunday 2-3. t\ledf-ll
shlp telephone service. also from Thorshawn,
aroe Islands, and Jullanehaab, Greenland.
9'i00—VK3ME Molhoum Australia.  Wed. and
Sat. 5-7:30 a.m. Amalgamated Wireless, 47
York St., ydney. Australia.
9.460—., ludlo Club of Buenos Alres. Argentins,
9.450—. ., ,Rio de¢ Janeiro, Brazil. 5:30-7:30 p.m.
9.375--EN90C, Rerne, Switzerland. 3-5:30 p.m.
—0ZIMK, Copephagen. henmark, Irregular
after 7 p.m.
0,375—3U2, Melhaurne, Australia.
Detenlt. Mich,
- Guatemala  City, Guatemala. 10
p.m.-midnight.

{Continued on opposite page)
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M owrs

40.50
41.00

41.46
41.50

41.58
41.67

12.00
42.12

42.50

4270
42.90

43.00

43.50
43.60

43.70
13.80
44.40
41.90
44.99
45.00
45.50
45.05
46.40
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Short-Wave Stations — When to Listen

Klio-

cycles

9,530—CM2M K, Havana. Cuba.

9,330—CGA, Drummondyille, Canada
9,310—GBC. Rugby, England. Sundays, 2:30-5

p.m.

9,290—. .. Rabat, Mopoeco, 3.5 p.m. Sunday, and
irregularly weckdays.

250—6B K, Bodmin, Enzland,

9,230—FL, Paris. France (Eiffel Tower). Time
signals 4:56 am. and 4:56 p.m.
-VK2BL, Sydney, Australla,

,200—G BS, Rugby. England. Transatlantic phone.

9. 110-8Us, Cairo, Exypt.

‘!lUl' -HBS0C, Zurich, Switzerlami.

$,091- -XFD Mexleo Cliy, Mex,

lll

90 . Rugby, Englaml.
8.872---NPO. Cavite (Manila). Puilippine Islands.
Time signais 9:55-10 pm,
~—NAA, Arlington) Vi, Time slknals 9:57-
10 pom., 2:57-3 p.m.
8.830—Ship Phones.
8.810—WSBN, S8 "Levlathan.'"
8,820 VK3IUZ., Melbourne, Australla. Mon.. Thu.,
8:00-%:30 a.m.; Mon., 11-11:30 p.m.
5.090—w2XAC, Schenectady. New York.
~—ZPZ, Asunecion, Paraguay.
8,650—w2XCU, Ampere, N. 1.
-waXL, Chicaro.
8,650—W3IXE, DBaltlmore, Md. 12:15-1:15 pm.,
10:15-11:15 p.om.
—W2XV, long Island City, N. Y.
—WB8XAG, Dayton, Ohio.
—WGXN, Dakland.
—Wd4XG, Miami, Fla.
—W3X X, Washington, D. C,
=—Am! other experimental stations.
8030—W00 Deal. N. 7.
0, Oeean Gate, N, J.
SS.O—RBIS Khabarovsk, Slheria. 5-7:30 a.m.
—MHC2IM, Guayaduil, Ecuador.
2.500—WOO, Oceln Gate, N, 1.
8.450--PRAG, Porto Alezre, Brazll. £:30-9:00 a m.
8,100—VBS, Glace RBay. N. 8., Capada.
8.380—. . . .Cottano. ttaly. Telephone to ships
8,330—3KAA, Leningrad, Russia. 2-6 am., Mon.,
Tues.. Thurs., Fri.
8,160—.... Mombasa, East Africa.
8.120—PLW, DBardoeng. Java.
8,100—EATH, Vienna, Austria. Mon. and Thurs..
5:30 to 7 p.m.
—JIAA, Tokyo. Japan. Tests 5.8 am
8.015—Airplanes
7,980—VK2ME, Sydney, Australia
7.930—DOA, Docberitz. Germany. 1 w 3 pm.
Reichpoatzentralamt, Nerlin.
7.890—VPD, Buva, Fiil Islands.
—JIAA, Toklo, Japan (Testing).
7.860—CMS, Camaquey, Cuba.
7.830—PDV, Kootwijk, Holland, after 9 am.
T.770—FTF. Ste. Assise, France.
—PCK, Kootwik. Helland. 9 am. to 7 pm.
7.660—FTL, Ste. Assise.
7.610—HKF, Bogota, Colomhla. 6-10 n.m.
7.560—XG0, Shanghal China.
7,520—CGE. Calgary, Canada. Testing, Tues., Thu.
T.530—...."E1  Prade.” Riobamba.  Ecuadur.
Thurs.. 9-11 p.m.
7.500—. ... 'Radio-Touraine.”" France.
7.460—YR, Lyons. France. Dally ercept Sun.
10:30 t0 1:30 am.
1.410—1.‘..mzers\u]de. Germany. Mon., Thurs.,
- 3. M.
—2TD, Durban, So. Africa.
7.370—X26A, Nuero Lnrcdo Mexleo 9-10 a.m.:
11 am,-noon; 1-2; -8 p.m. Tests
after midnight. 1. S\\'c prucra.ms I} p.m,
Wed, AP, 3L
7.320—27J, Johannesburg, So. Afriea.  9:30-
2.11,-2:30 p.m.
1-110— France (‘lhdio Yius’) Tests.
v, USSR, 7-7:45 am.
—HSPZ Nangkok, Slam, $-11 a.m. Mondays.
7,230—DO0A, Doeh(-ri(l, (Sermany.
7.220—HB9D, Zurich. Switzerland. 1st and 3rd
Sundays at 7 am.. 2 p.m.
—....Budapest, Hungary, 2:30-3:10 a.m..
Tu., Thur., Sat. Budapest  Technical
8chonl. M.R.C.. BtudaDest, Mliiegyeterm.
7.210—EARS8, Canary Islands (Spain). 7-9 pm.
7.195—VSIAB, Singapore, 8. 8. Mo.. Wed and
Fri.. 9:30-11 am.
T.110—H KX, Bogota, Colombia.
7.120—0Z7RL, Copenhagen, Denmark. Irregular.
Around @ p.m.
7,060—. .. .Liakoy Ialands (narth of Siberia).
~-XFA, Mexico Clty, Mex.
7.020—EARI25, Madrid. Spain. 6-7 p.m.
6.990—OTIAA. Lisbon, Portugal. Fridays, 5-7

GBSO—EARIIO Madrld, Spaln. Tues. and Sat.,
5:30 to T pm.; Frl, 7 to 8 p.m.
--....Binche, helgium. 2.4 pom.
6.000—1MA. Rame, Ttaly. 8un., noon to 2:30 p.m,
6.875—FBMC, Casablanca, Moarocco. Sun. Tues.,
Weel.. Sat.

—D4AFF, Coethen. Germany. Sundays. 4-8
am. ; Tuesdays. Fridays, noon to 2 p.m.;
Thursdays. 4-6 [p.m.

6.860—KEL, Rolinas. Calif.
-Radlo Vitus, Taris. France. 4-11 am. 3

nm.
6,810—CFA, Drummondstile, Canada.
6,752—wND, Deal. N. J.

~XFD. Mexico Clty, Mex,
6.675—TGW, Guatemala City, Guatemala. 9-

11:30 p.om.
6,660—F8KR. Constantlne, Algeria, Mo., Fri., 5

p.m.
—HKM, Bogota. Colemhia. 911 p.m.
6. 600—. ., Rerlin. Germany.
6,560—RFN, Moscow, U.8.S.R. (Russla). 3

am.-4 P.m.
$,515—wW00, Deal. N. J.
—W4XG, Miaml. Fla_
6.180—TGW, Guatemala CIty. Guat. 9.11 p.m.

(Continuwed from opposite page)

Kile-
Meters ¢ycles
46.60 6,430—REN, Moscow, U.S5.8.R. Tues.. Thurs. and
t.. 6

RKat. .m.
46.70  6.420—W2XCU, Ampers, N. J,
—WIXL, Anoka, Minn.

46,70 6,425—W3XL. Bound Brook, N, T Relays WJZ.
Fri.. 5:6:18 pm.: 11 p.m—1 am.; Sat.,
1:30-6:15 p.m.; 11 pm.—1 am.

47.00 6,380—HCIDR, wuito, Lcuadar. B-11 p.m.

—XI1F, Mexico City, Mex. 7-9 bum.: 11 p.m.

1 a.m.
47.35  6,335—WI0XZ, Airptane Television.
—VYE9AP, Drumniondrille, Canada.
CNEMC. Cuasablunea, Morocco. Mon, 3-4
m.. Tues, 7-8 a.m., 3-4 p.m. Relays Rabat.

47.77  6,280—. .. .Strasbourg. France (1)

—WWY, Bureau of Standards, Washington,
D. C. ‘Tuesdays, 2-4, 10-12 pm.  Stan-
dard Frequency Codge.

270—HKC, Borgota. Colombia, 8:30-11:30 p.m.

6,.250~M KA, Barranqullla, Colombiz. 8-10 p.m.
ex, Mo, Wel., Fri.

6, ED—-HRB Tegucigalpa, Ilonduras. 5-6, 9-13
pm., Mon, Wed., Fri.. Hat. Int. S. V.
Club pbrogram.  Nat.. 11:30-12 p.m.

—XIF. Mexico City. Mex.

48.74  6,155—WOXAL, Chlcago, 111 (WMAC), and Air-

planes.
—VESCL. Winniper, Canada. 5:30-11 p.m.
—W2XDE, Lell Telephone lahoratorles, New

York,
48.83  6,190—wBXK, East Pittaburgh, Pa. Tues., Thurs.,
Sat, Bun., 5 pom. te mbdnight,
48.9  6,120—....Motala, Sweden, “"Rundradin.”  6:30-
.m,, 11-4:30 p.m. llolidays, 5 am. te

p.m.
—F31CD, Chi-Hoa (Saizon), lndo-China

47.81 6.
48.00

48.62

-m.
—....Moscow, USSR, 1-5 pm.
—w2XE, New York Clty.  Relass WATIC.
—FL, Eiftel Towet, 1’arts. 5:30-5:45 &.m.,
5:15-12:30, 4:15-4:45 b.m.
e ... Toulouse, ¥rance. Sunday 2:30-4 pm
-—EAR25, Barcelona, Spain. 3-1 pm.
49.10 6,110—VEICG, Calgary, Alta, Clumda
4915  6.100—w3XAL, Diround Broak. N.
—VEBGF. Tallfax .\', EN Canml.L §-10¢
r.m., Tu., Thu.,
4917 G,(IQS—VEQGW Buwmanﬂlla. Ontarin, Canada,
4926  6,090—. .. Copenhacen, Denmark.
49.31  6,080—W2XCX, Newark, N. J. Relays WOR
—WBXAA. Chieago, 1l (WCFL)., 6-7 am.,
-8 p.w., 9:30-10:15, 11-12 p.m. It S.-

“HAMS” PLEASE NOTE

At the suggestion of one of our readers,
we are glad to announce that we will pub-
lish advertisements of radio experimenters,
Hams, and all others who wish to swap
or exchange used radio material. Such
advertisements will be published in the
cilassified section, and the rate will be 2e.
a word (including address, city, ete.).

This will provide a market-place for all.

W. Club programs. From 10 p.m. Saturday
10 6 am. Sunday.
—WBEXAL. Westminster, Calif.
49.40  C.070—VEICS, Vaneouver. 1. U.. tanala. Fridays
before 1:30 a.m. Sundays. 2 and 10:30 nm.
. Johanneshurg, So. Africa, 10:30 am.-

33 ..
10.46 6, OGS-'SAJ. .\Jolala Sweden. 6¢:30-7 am.. 11 a.m,
130 p.
49.50 GOGO—WBXAL Cincinnati, Ohlo. Ibh\s WLW.
S-OLm 1:3 pm., 6 p to 2 z.m..

dalily. Sundsy after 1 pm.
—ONVA, DBrussels, Belcium
—7L0D, Nairohl, Kenya. Africa. Mon., Wal.,
Fri., 10 am. te 1:30 p.m. From 10:30
’hmsdu. Thursday, Sunday.
3XAU, DByberry, Pa. Relays WCAU.
49.59 6, Ouo—VESCF Halifax. N, 8. Canada, 11 a.m.
noon, -6 p.al. On Wed., 8-¢; Sun., §:30-
f:15 pan,
~H KD, Barranquilla, Columhin,
49.67  6,010—W9XAQ, Chicago, Ill. (WMAQ).
—W2XAL, New York.
=-PK3AN, Sourabaya, Jacra. 6-9 am.
—VK2ZW, \Welllngton. N. Z, Nimmo &
Sons. 89 Willls St
4975 6,030—~VESCA, Calzary, Alta., Canada.
49.80 6.020—WOIXF, Chicago. 1)
—W2XBR., New York. N. Y. (WBNT).
—WIOXAl, 8.8 ‘Malolo”.
49.97 G6.000--ZL32C. Christchurch. New Zealand. 10
n.m. to midnight. Tuesda¥s, Thursdays and
Fridays.
—HRB,. Teguclgalpa. llonduras. 9:13 p.m.
to midnicht, Mon.,, Wed., Frl. I-‘rnm 11
p.m. to midnicht, Sat. Int. 8. W. Club
programs.
—EAJ25, Barcelona, Spain. Sat., 3-4 p.m.
—REN, Moscow, Hussia. 10 am.-5 pm,
FEnullsh on Su., Mn,, Thur,
—YV2BC, Caracas, Venezucla. 7:45-11 p.m.
dally ex. Monday.
=FElftel Tower. Paris, France. Testing, G‘ :30
to 6:45 a.m.. 1:15 to 1:30, 5:15 to 5:45
nm.. around this wave.
—P K2AF. Djokinkarta, Java.
—VEU, Calgary. Canada.
—....lucharest, Rumanla.
19.97  6.000—....Tananarive, Madarascar, Noon fo 2
mm.: 1 te 5 pm.. Sat,
50.10 .J‘OR" . Eindhoven, Holland.
50.23  5.970—HVIi, Vatlcan City (Reme), 1-1:30 p.m.
Sundays azpd holdays, 4-5 am.
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Kilo-
Meters cycles

50.80 35.900—HKE, Medellin, Colombia, 8-11 p.m.
51.22  5.860—XDA, Mexico City, 16-11 p.m.
51.40 5,835—HKD, Uarranguilla. Colombia. 7:45-10:30
pm. Mon., Wed., Sat.; 2-4, 7:45-8:30 p.m.
Sunday. Ellas [. Pellet.
5200 5.770—AFL, Berredorf, Germany.
HIX, Saato Domingo, K. ). 9 a.m. Sundays.
o2 "0 5110—VESCL, Winnipeg. Canada.
5? -54.44  L.600-5.510--Aircraft.
54.0': 5.550—w8X), Columbus, Ohio.
54.51 &5, 500——W2XBH Brmkl)’n. New York City (WBRBC,
WCG).
58.00 5,170—OKIMPT, Pracue, Czechoslovakia. 1-3:30
m., Tues. and Fri.
-PMY, liandeeng, Java.
-PMB. Sourabaya. lava.
59.06  5.000- .Bratislava. Crechnslovakia.
-Ruala rampur. Straits Settlements.
60.26 4. ‘VIS—GBC Rugby. Ensiand
60.30 4‘04 —W2XAV. Long Island City, N. Y.
60.90 4.920-—LL, Parls, France.
61.22-62.50  4,800-1,900—Television.
—WEX K, Pittshurzh, Pa,
—W IXAY, Lexington, Mass,
-W2XBU, Iteacon, N
-WENR, Chlcaro, 11
62.50 4.,800—w2XV, Long lstand City, N. Y.
62.56 1797 WIXAM. Eigin, T1IL (Timu signals.)
-W3XZ. Washingten, D).
—WSXDD, bortable. Bell TelePhone Labora-
torfes. New York.
—w9XL, Chicago, 1L
62.69 4,785—Aircraft.
Arnd other experlmental statlons,
-VZA. Drummondsille, Canada.

62.80 4,7T0—ZL2XX. \Welllogton. New Zealand.
63.00 4.760— Radio LL, Paris, France.

63.13 14.750—wWO0D. (cean l-.lul R L

63.79 4.7 0— ~WIXAB. Portland, Me,

65.0 1.610—HIX, Santo Domingo, R. D.

0
65.22-66. 67 1.500-3,600—Television.
W6XC. Los Angeles, Calif.
67.65  1,430—DOA, Doeberitz. Germany. 6-7 pm., 2-3
p.m., Mon., Wedl., Fri
70.00 l.'_‘SO—OHKZ. Vienna, Austrla. Sundays., first 15
minutes of hour from 1 to 7 p.m.
—HC2JM, Guayaqull, Ecuador,
T0.20 4,273--RB15, Khanharovsk, Siberia. ¢-7 am.
-GDL), 8% ~"Homeric.”*
"

T1. T2.98 4180-4,100-—Aircraft.

71.82 $4.175—Ship Phones.

72.87 4,116—~wW00, lreal, N.

7472 4,105-—NAA, Al’l|m.'ln!l V. Time signals, 9:57-

10 p.m.. 11:57 a.m. to noon.
IAA, Weltevraden, Java.
80.00 3750—FBKH Constantine, Tunis. Africa. Mon.
and Frl
—I13R0_ (Prato Smeraldo). Rome, Italy.
Turin, Italy.
—VKL;YW Sydney, Australla, 7:30-8:30 2.m.
82,90 3,620—DOA. Doeberitz. Germany. {Television.)
83.73 3:J83_GZNM- Sonning-on-Thames, England. 5 a.
Sunday.
84.24 3550——027RL Copenhagen, Denmark. Tues. and
ri. after & p.m,
R4.46-85.66 3, 550 3 SDO—Amateur Telephony.
86.50-86. 00 3.490-3.480—Afrcraft.
92.50 ,256—WIXL, Chicago, 111,
—w2XDD. Portabie.
—And _other expérimental stations.
92.5-94.9 3,241-3.160—KFR, WIE, City of Seattle.
Wash,, Light Dept.
91.20 3.184—KQS, KAQAT, City of Los Angeles. Calif,
Water Dept.
95.00  3.156—PK2ZAG, Samarang, Java.
95.48-97.71  3,112.3,070—Ajreraft,
96.03 3124—— 00 Deal, N, J.
97.15 3.058— WI0XZ, Aicplane Television.
97.53 3,076-—w9XL, Chicago. Il
98.95 3.030—-].6...\1()!3].1. Sweden. 11:30 a.m.-noon, 4-
» T
= VEQAR. Saskatoon. Sask..
101.7 to 105.3 meters—2,850 to 2950 k
—WIXAV, Bosion, Mass. 2 -3
n.m. dally ex. Sun. Weorks \\hh \\I\Al
10-11 p.m. Shortwave & Television Corp.
-~W2XR Long Island City, N. Y. 4 to 10
p.m. exc. Sundays, Silent 7T-7:30 Sar
Radlo Pletures, Inc.
—-WOXR, Chicago, 1l
—VE9AR. Saskatoon, Sask.. Canada.

1084 2.890—_ _ . Milan, Italy. After 2 p.m.
105.0 2. WIXY Tilton. N H.
105.9 2.833—WGXAN los Anceles. Callf.

—W7XAB, Spokane. Wash
W2XA0, Yacht “"MU-1."" New TYaork.
—VE9AK, Red lieer. Alberta, Canala.
105.3 to 109.1 meters—2750 o 2.R%) ke,  Televislon,
—W2XAB. New York City. Columbla Broad-
casting Systen. 2.6, 8-1! pm. On Sat,
an¢dl  Sunday to 10 pom. Works with
W2IXE on 1290 meters.
—W2XBO, Long lsland City, N. Y.
—W9IXAA, Chirage. HI.
—WIXG. West lafavette, Ind.
—VEOBZ, Vanrouver. B. ¢.. Canada.
58— VESC!, London. Ont. Cansda.
2,722~ Alreraft,
938—WEXAF, &acramento, Callf. State Dept.
of Agriculture.
1215 2.170—Police and Fire Dspartments.
—KGOZ, Cedar Rapids, la. — WRDQ. Toledo,

Ohio.
2158—WPDG, Younestown, Ohlo.
152—WRBH, Cleveland. 0O, KGPP., Port-
land. Ore.
—WPDK, Mllwaukee, Wls. — KGPH, Okia-
roma Clty. Okia.
123.0  2.440—WPDF, Flint. Mich. — WNDA, Miami,
Fla. — WPDP, Fhlladelphla, Pa.
Lansing, Mleh
—W3IXB, Portahle.
1239 2422 wMJ, Ruffala, N. T, — KGPE, Kansas
City. Mo, (Mo, State).

(Continued on page 300)
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This variable condenser was
from a honeycomb coil coupler and
brass plates of desired size.

made

HE condensers described here have
stood the test, both with trans-
I mitters and with receivers. The
German short-wave amateur is compelled
to make serviceable parts with slight
means. Often one can put old parts to-
gether to make a new unit. A source of
all kinds of serviceable parts is provided,
for instance, by dismantled electric
meters. Likewise, in the condenser
shown in Fig. 1, the side-piece came
from a meter.
The condenser
consists of two
brass cylinders
with a sheet thick-
ness of .04-inch
and a length of
2 inches. The

phones on 20 and 80 meter bands from

SHORT WAVE CRAFT
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ULTRA SHORT WAVE

CONDENSERS

upper cylinder (Fig. 3) has an outer dia-
meter of 0.8-inch and an inner one of
0.72-inch. At both ends are put in
threaded pieces .24-inch thick. The lower
cylinder has an outer diameter of 1 inch
and an inner one of 0.90-inch. The brass
axle (with a thread) has a diameter of
0.2-inch and a length of 4.8 inches. It is
fastened on an insulating plate 0.16-inch
thick, by two hollow screws. The fasten-
ing must be sccure, so that the inner
cylinder will not strike the other in its
rotation. Likewise the cylinder must, of
course, so move up and down on the axle
without wobbling; i.e., the thread must
be cut very accurately. The connection
of the condenser with the other parts
of the apparatus is made, on the one
hand, through the side-piece, by means

By DR. KARL
STOYL

the plate and connecting it to the screw
visible in Fig. 1. The up and down mo-
tion of the middle cylinder can be ar-
ranged in various ways; the author used
a sort of hard-rubber fork for turning
this cylinder.

The second condenser (Fig. 2) was
produced from a honeycomb coil coupler
with friction-hinge adjustment. Only the
movable part is used; it was cut through
in the middle, Two holes were bored
through each part, in order to hold the
movable plate tightly. The movable plate
can be given different dimensions, accord.
ing to conditions (3-, 5-, 8-meters wave-
length). The writer used the following
plate dimensions: movable, 3.2 inches
high, 2.8 inches wide; fixed, 3.48 inches
high, 2.8 inches wide. Fig. 4 shows the

of which also the condenser as

outer cylinder is D seen from the

screwed tightly to T front, The

the plate; and on the —+ ] plates consist of

other hand, by pass- I sheet aluminum

ing the axle through | 60 mils thick.—

| | Funl Bustler.
I

The short-wave con- -—'-|;—-

denser at Fig. 1 was

made from parts of

an electriec meter. i L
Fig. 3 illustrates sec- ! ne
tion of variable con- : : ] i .
denser shown in Fig. [ |

1; the upper ecylinder | i
moves up and down L i i
on a threaded rod. | il O
Fig. 4 shows hinged rtra 7 | JFU“ ,
type variable con- { t - T —
denser, i i |
U s} FIG.3 FIG.4
Marvellous Reception by Coupling 2 Supers
By BURT H. TAYLOR, WIKB
(Continued from page 261)
Graybar with no connection, and still had  the regular broadcast band. You wil,

California with the volume of “locals™ on
the ordinary short wave receiver; also
amateur phone signals from various other
countries.

Now, to pget back to code, all that is
necessary to do is to pull the cord out
of the second-detector socket and replace
the tube and the grid leak. then put on
the phones. The “HY-7" is coupled to
the phones through one stage of audio.

Regarding this arrangement (using a
local oscillator on the Graybar) I demon-
strated to engineers of the Haverhill
Electric Company by moving the Graybar
to the other side of the room (where it
was connected 1o another antenna) and
then, with cord plugged to the second-
detector socket of the “HY-7" and thrown
up over the desk, I actually rebroadcast
“Radic Roma’” across the room to the

good house volunie,

The accompanying diagram of the sec-
ond detector socket of the “HY-7" shows
hiow it is connected to the Graybar Super-
het (or any receiver); making an auto-
matic short-wave and regular-band re-
ceiver, and still being the “Rolls Royce"
as a code receiver,

The Grid Leak shown is to be removed
from clips when using the combination;
or, as an alternative, the test cord is
plugged into the plate connection of the
same socket and connected to the Gray-
bar’s antenna post through a small fixed
condenser. This probably gives a little
more wallop, but I used the arrangement
as shown the past year,

Now, as stated before, the “HY-7” 1.F.
is tuned to just above 1,500 ke. to allow
the Graybar to tune just off the edge of

www americanradiohistorv com

note by that I have three stages of LJF.
in this “HY-7" and that the detector
stage is inductively instead of impedance
coupled (all this was explained by Mr.
Hatry in Radio-Cirajft last year, with dia-
grams).

With both sets switched on to receive
short-wave broadcast or phone, the Gray-
bar is dialed to just above 1,500 ke., and
the short-wave tuning dial of the “HY-7"
takes care of the rest, with the volume
control on the Graybar. Now, to change
to WEAF regular, all that is done is to
reach over and turn the Graybar dial to
that wave; and. ten to one, no further
adjustment of volume control is neces-
sary. With the Short-Wave dial left
tuned to “Radic Roma” or any other, you
can listen to WEATF on the test cord be-
tween the two sets.
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Short Wave Question Box
TR e e e A e S B e TS S S TR D S

Edited by R. William Tanner, W8AD

Push-Pull Transmitter Hook-up

'anl A, Johuson, Jamestown. N. Y., wants to
know ;

(Q.) A\ eirenit of g good push-pull rrnsmir-

ter for use on 40 meters, nsing a0 plare volr-

age of 133 to 180,

o - 7IA 10,000 0mm5 8

A » r —
< [o03s # \ 1
' ] O |
= < — 4 g |

- 1
L 3 ||
FECOE o i =
(AR ~ e M M :‘;‘“'-P.,r
. L r | - . o
* T 60635 ) — Lrep |
fl ~ME ' i
L{a -J Ly 1 ]
7iA [ [ coots
. MF
ooz, KM ! .
"E IHAE s
(EACH) "f f
+igov e of BV s boe-

- o

Diagram requested by Mr. Johnson,

showing push-pul]l transmitter for use

on 40 meters, using plate voltage of
135 to 180.

(\,) The cirenit is glven in these eolumns,

(Q.} What is the proper value of resistance
to use across an aundio transformer?

X)) I assume that you mean the vahte of
the resistor to shunt aeross the secondary, to
eliminnte “fringe howl”  Thix will be xeme-
where between 100,000 and 250,000 alins,

Wants Single Control Super-Het
1Ilarald Berkman, Toledo, Ohio, wants to know :

Q. If it is peossible to single-contrat the
ostvillutor and first detvetor tuning condensers
of a short-wave super-het?

(A Yes, it I8 easily possible to gang the
condensers: but it is also necessary to shunt
a vernier coudenser across the first deteetor
coil, and vary this at the same time the maln
dial is varicd—and then, where is the single-
vontrol feature?  There is none, of eourse.

(0.0 What size of fixed comdensers to con-
neet in gerics with eneh section of a two-gang
Jaoasi.mf, bromdeast  condenser, in order to
tune the R, and detector stages of a short-
wave recelver?

1A Fixed condensers of 00015-mf. capacity
will e about rizht,

Best S.W. Converter

Jack Namaroflf, Philadelphin, Ta.,
Know @

(().» What is the best type of converter to
n~e with a hbrondeast set, to bring in short
wilves?

(A.) The type of converter using a sereen-
vrhl detector and 27 oscillator, utlllzing the
hrondeast RS amplifiers as the LI amplitflers
of a superhet, will aford the best sensitivity
il selecrivity,

wanis to

Transmitter Inquiry

Orion Derick, Dennls Port, Mass,. inquires:

(Q.) Regarding the “Low Cost I Transmit-
ter” 1P 120 Aug-Rept, Issuer—ean 10 titbes
be used instend of 4587

(A The 10 tubes may be employed: hut
this will require a power supply capable of
delivering the proper fllament and plate volt-
QEes,

Q) Can the eolls he wonnd with solld eop-
por wire, instead of tubing?

(A Yes, =olid wire about the same size ac
the tubing can be used. with no decrea~e In
output. Of course, for hlgh _power tran- uitter

cireuits, tubing would be far better: but, for
transmitters of low power—-nsing np to two 210
tubes—tubing is no betrer tlian solid wire, =ay
No. b oor G,

(Q.r Can a Rewdlrite
nl-asirs antenni (‘II[‘I‘!‘I”?

A No, only a het-wire or thermoecouple
meter way be used here,

ammeter be used to

Super-Converter

J. I., Frisman, 8t. Louis. Mo, asks:

Qo Unn you give o cirenit of a one-tube
SHPCT CONvertor ?

1A, When are the short-wave fans going
(oo ko as the gmateurs have done, and give up
using au attoedyne tirst detector in their saper
converters or superhets?  Such a canverter ean
only cause neadtess interferenee, to other short-
ve listeners, of a type exaetly like that
cansed by the obll  single-cirenit  regenerative
broadeast recelvers of a few years ago, This
i~. however, not the anly dismdvantage. It s
necessgry to tune the grid eirenit to a fre-
gueney (iffering from the slgnat frequeney : the
difference heing the frequeney of the L nm-
plitier,  Thix groatip decreases the sensitivity,
Ao there are glicaux two polnts on the dial
for each station: ne amonnt of pre-scleetor
tuning eliminating this annoyanee.

Transmitting Antenna
. W. Pall, Haucton, Texag, arks the follow-
ing:

(Q.y Witl you print a diagram of a sultable
antenna for use with rhe transmitter ('age
1200 Ag-Nepit, issuer ?

(A, The diagram is shown here,

Q. Can this transwmitter be nsed for phone
transuission ¥

INSULATORS ——_

y SINGLE WIRE 62.5 FEET LONG
» , FOR 40 METER BAND \

!

w000

SPREAD?i
ASTOS50 FT LONG

FEEDERS “
)

h ‘<

Data for constructing a short wave
transmitting antenna with “feeder”
line,

(A Modulatlng an oselllntor direetly s very
unsatisfactory, aml ean only he aceomplished
at low nereentages of modutation,  Frequeney
mutniation resulis, if the degree of modula-
tion Is mueh alove 15 1o 20 per cent.

(A.) The elrenit is given hers,

(0 Wenld shielling eliminate huam,
wliat material should he used?

(A0 If the ecutire power supply i< enclosed
within a box e of sheet iren, hum ddue (o
finlucetion shentd eanse no trouble,

and

Circuit Query
Norton Smith, Louden, Ontario, Canada, asks:

(O With reference to the cirenit (page U0
June-July issue) what are the valones of the
condensers, resistors gul audio  trausformers:
and also what tubes are nswd?

(A) The suggested valnes are s follows:
A 4-mf, for the tnning and regeneration con-
densers: 001 5-mf, for the geid eondenser ) and
002 mf, for the antenna coupling condenser.
The grid lenk will be from 2 to In megohma.

depending wpon the charaeteristioes of the de
tector tube,  Psing "01 A tubes and a G-volr
<A Dattery. the dilament rheostats nay be

approximatety ¢ ohms,

Impedance and Choke Data
¢. II. Dlennet. Fall River, Mass, wants to
know @

1.y What is the vatue of the impedanee in
Fie, 2 (Page 470 Apreil-May issaer

(A Thix may e a regular type of Z0-heury
filter choke.

(Q.y What Is the value of the R.F. choke
in Fig. 1%

(A The article states that this elioke con-
al<tx of 40 turns uf bell wire.  lHowever, o
single-lnyer choke of, say, 150 turps of No. s
wire an 1 %7 ferm wonht be preferable, oun
aeconnt of its lewer setf-eapaeity,

Two Tube Set

0, Long, Moose Jaw, Sask., Canada. inquires:

(.1 What are the constants of the eireuit
of the two-tube set (I'nge 35 June-duly issue) s

A0 The constants follww @

1.1, L2-—any good set of plug-in colls;
—. 000 ] 5-mf, ;
(*1—.0baoS-mf, :
22— 0001-mf. 2
4000025 mt. 2
o, 0001 T,
R1—2 to 10 meEohms:
30,000 ohms
R’A—0.1- to O.25-mezohim.
Coil Size
Edward Camp. &n TFranecisco, Calif., desires
the following ara:

(2.1 What are the sizes of colls
April-May issnedr?

(A -For 12 meters, the grid eoil would bave
approximately 4 turns and the tickler about
2 or 4 turns, when wound on a tube baxe, The
turns  shoulil be spaced  slightly,  Any  size
wire from No. 30 tv No. 24 will do.

(age 474

Power Amplifier for

'47 OR PZ

Receiver
Charles Teininger. Vens 20—
e, Califs, wrltes: DET

DB

(Q.) Cnn yon print a
dingram of n power am-

I A,

plifier to use with n [
short wave recelver, ns- o |
ing a  '27 pushpall b= (=4
stuge, followed hy n DET :"_-.:IZ.--v-
push-pl] pentode joawer ZB+' 'E:: =
stige?
——

Power amplifier for
short wave receiver, J0=

B A OHMS
using a 27 push-pull M
stage, followed by a

push-pull “pentode” 9

o* 2.5v.™

i+igov

power stage.
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The Delft wave-

meter for measur-

Ing length of trans-

mitted or received
short waves.

stations and then decide to see If you

couldn’t tune in some of the most tis-
tant (or -“strange”) ones? Undoubtedly you
have done exactly that. You probahly looked
at the desired station’s wavelength, then made
a sort of o lenging look at the dial on your re-
ceiver, and guessed where it would come in
on your get. Chanees are, you heard several
possihilities near the place where you wanted
to listen, and spent a lot of time tuning each
one in and waiting for it te *“sign,” Well, all
that is a lot of trouble and thert’s a way out!
A wavemeter removes all of this guesswork and
saves considerable time.

In faet, a wavemeter is an alsolute necessity
for every shortwave fan and experimenter,
Dealers ought to use one to demonstrate thelr
sets. It will help the fan tune in his stations
and, to the experimenter, a wiavenieter has
numerous uses hesides; sueh as checking re-
ceivers, getting the exaet ranges that any coil
you want to test will cover with a given con-
denser, checking the ranges that condensers
cover with the same coil, testing oscillators and
transmitters. Why, there is really no end to
the uses of a wavemerer! XNo radio station or
experimenter’s lahoratory is complete without
one. Certainly, a wavemeter is mueh niore
essential than many of the uscless “padgets”
one firuls aronnd the usual shortwave reeeivers.
A poputar. inexpensive wavemeter is shown in
the plioto herewith.

D ID you ever look over a list of shortwave

WHAT IS A WAVEMETER?

In its Bimplest form, a wavemeter is an aecu-
rate, callbrated tuned eivenit., To use ane,
couple it closely to the secondary coil (tuned
circult) of the detector; he sure that the de-
tector tuhe is osciilating. .And he sure that the
detector coll is heing cotipled to; it would he
of no use to couple a wavemeter to a coil In
the R.F. amplifier stages, hecause the sensitlve
condition does not ehtaln there. The detector
tube should be just harely oscillating for best
results, But be sure it is oscillating !

Be careful te use the preoper plug-in coil, so
that the wavemeter will tune to the wavelength
that the recelver is tuned te. When thus conpled,
and the dial of the wavemeter is varled, the
detector tube will stop escillating when the
wavemeter-dial is tuned past the wavelength to

* Engineer, Delft Radio.

New

ELFT Radie has placed an entirely new aml

modern line of short-wave receivers and
transmitters on the market for their large
winter husiness. These sets inelude all madern
fentures.

The receiving sets are designed for maximnm
distance at the lowest possible first cost. The
new pentode tules. eosting little more than or-
dinary tuhes, give results equal to two ordinary
tnhes and thus glve londspeaker volume where
other =sets, with the same number of tuhes,
give oniy results loud enough for headphones.

The Receiver Kifs inehule a enil winder which
makes the latest low-loss ceils.  In addition,
each kit cmploys a pentude tube, which itgell
gives the amplificition of two tuhes, All in all,
the loml velumie ohtained from these new kits
Is realty surprislng. In additien, the Kits are
speclaily designed so that Television slgnals ean
he pieked up, The reader is perhaps famillav
with the fnct that ordinary reeeivers cannet he
used for television. Therefore, these kits ean
not only receive everythlng that goes on at

SHORT WAVE CRAFT
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How to Use a Wavemeter

By A. BINNEWEG, JR.*

which the reecelver is tuned. By varging the
coupling between recelver and wavemeter, a
very sensitlve condition 18 seon found whieh
vields very accurate results.

A8 soon as the point at which the wavemeter
causes A click in the receiver (as heard in the
headphones or lowlspeaker) is found, the dial
of the wavemeter is read aml the wavelength
to which the receiver is tuned is thus accu-
rately found.

If an aecurate wavemetier is desired, such
ax is necessury for general short wave tuning
and test work, it must he calibrated from accu-
rate standards, To design one of these instri-
ments to cover the range of 14 to 250 meters.
with the required overlap between eoils. and
such that the calibration remains eonstant, is
a problem for shortwave specialists with the
required laboratory apparatus. Careful shield-
It in @lso necessary te prevent hand-capueity
effects.

~

7
“ Tunu COUPLING 4 TURN COUPLING
Qi [«+]]H
Ay
o COML N RECEIVING _,
SET(TOWHICH 1T |S
WKVEHETER DESIRED 10 COUPLE

THE WAVEMETER)
FIG.1

SHORTY -WAVE. D\.uG SINCOIL 4 TURN LOOP WOUND
| SET INSET -~ AROUND COIL SOCKET
" WAVEMETER (COU"U”G co)

13
e DESIRED.
—d ) MOUNT TsiE COUP- ]
T LING COIL ON THIS //
Y SIDE OF THE SET s
FiG. 2 e e e =
i CONNECTING LINK (UNDER TABLE ) )
- = A
How wavemeter can he coupled to receiver
by “link* ecircuit.

INTERESTING TESTS WITHH A WAVEMETER

Suppose you wanted 1o locate a certain re-
ceiver dial-setting so that you could hear a
certain station when it came on. First look up
the wavelength of the deslred station in SUHORT
Wave Crnarr. Next seleet the partlenlar eoll
whileh, when plugged into the wavemeter, will
allow the wavemeter to tune to this wave-
length. Then set the dial of the wavemeter to
that wavelength, Bring the wavemeter close
to the sccondary of the recelver and vary the

short waves., hut
nlso television
hrondeasts as well,

The new Trans-
mitter Kits are es-
pecially worthy of

note.  These kits
inetnde absolutely
all transmitting

parts so that any
combinntion of
tubes gl hatteries
can be used up to
and including 2,

Above : New Delft
S.W. transmitter
kit assembled.

Right: Delft

ghort wave re-

ceiver kit assem-
hled.
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receiver dial until you get the famillar eliek.
When obtained, yonr receiver is tuned exactly
to the proper wavelength and the desired sta-
tion is then heard at once. It sounds long,
perhaps. hut it's all very easy, especinlly when
¥ou have a gooll wavemeter to start with and
all the necessary instructions.

SPECIAL WAVEMETER CONNECTIONS

There are certain speeial cases where it is
difficult to couple the coil of the wavemeter to
the secomlary (detector) coil in the set. The
reason is that no plug-in coils are used in the
short-wave recelver, making it unnecessary to
have the colls readily accessible. Some sort
of a switch is used in these sets. instead of
loose plug-in eoils. In eases like this, the iden
shown in Fig. 1 ean be nused. This consists of
two small coils of about 4 turns eaeh and a
pair of wires serving asa n connecting link. The
connecting tink 1s simply a closed loop with twao
4-turn coils nt each e¢ml of the line; each of
these small eoils is coupled to the desired coil
in the usual way,

In this way, 2 wavemeter can he used with
any set, no matter Low far away the set i
if the leads A-A shown in Fig. 1 are made of
sufticient lencth: the exact length makes no
difference. The leads A-A ean even he twisted
together if desired, although resuits are a little
better when they are kept apart about one-half

inch, The line may he permanently instalied.
and the coil, which is coupled to the wave-
meter, located at some eonvenient point near

and outside of the set itself.

It is suggested that the small eoupling-coil
in the set e wound roumd the socket liita
which the set's plug-in coils are plugged, or
coupled to the colls in some convenient way.
One of the coupling coils ean be wound on a
tube-hage if desirmd, Use about No. 18 wire
Tor the eoits and about No. 20 wire or so for
the coupiing line or connecting Hnk., Couple
one of the colls to the sccondary of the set
(inst as you woull couple the wavemeter coil
itself) and coupie the other coil to the wave-
meter cofl as shown In IMig. 1. The proper se-
lectlon of eoupling hetween wavemeter and coll
to which it ix coupled, will give the necessary
fine adjustments.

The installation of one of these conneeting
links In a shortwave sget is show in Fig. 2,
Of course, the coils used in the coupling link
need never he ehanged, as they are of the cor-
rect dimensions for any warelengths. The line
with its eeoils remains permanently [nstalled.
It is better to nse too-close coupling hetween
the ecoil in the line, and the one in the set,
than too loose: although the exaet value to use
is not at all critical.

S-W Transmitters and Receivers

Trpe '45 or often 2, Type '10 tuhes in paral
lel. No new parts need be purchased when
larger power is used, because they wlll staul
the higher voltage. instructions are fur-
nigshed so that AC tubes can be used, so no
hatterles at all are necessary if vou are near,
or have access to, light lines. The sets are for
cither AC or DC operation and will operate
with hatteries, “NI"" eliminators, power packs
or any home-made power suppiles you may
make or purchase later. They nare designed
to operate in any short-wave hand at high
poewer if desires.  Best of all, wo license is
required to experiment with one of these sets,
so long as you o not connect a transmitting
aerinl te it. Thus. yeu can learn te adjust and
operate these setg, nnd be prepared to pass the
examination. Of course, these sets can be used
on the air by even the most experienced of
analcurs as well, as they are very pleasing to
the eye. You ean now have internatlonal com-
munleation by either code or volece for a very
low price indeed!
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SM AROUND the WORLD
with the All-Wave

In the 726SW there is available a combination
of the very latest and most modern super-
heterodyne broadcast and short-wave designs
on one chassis.

In the 200 to 550 meter band, the 726SW
is a ninetube vario-mu pentode superhet
employing nine tuned circuits. One precedes
the '51 r.f. stage, a seccond is before the '24
first detector, and another with the *27 oscilla-
tor. The two tuned circuits ahead of the first
detector, coupled with the 51 vario-mu tube,
absolutely eliminate all cross-talk or image
frequency interference. The two-stage if.
amplifier, using 51 tubes, has a total of six
tuned circuits (three dual tuned transformers)
which Jefinitely assures uniform and abso-
lute 10 kc. selectivity at short or long waves.

A 27 second linear power detector feeds a compensated All in the 7265w
push-pull ’47 pentode audio stage delivering from 5 to 7 watts
undistorted power output, and in turn feeds a specially com- ey

pensated electro-dynamic speaker unit. .
The broadcast sensitivity ranges from less than one-half to Nlne'TUbe BroadcaSt
seven-tenths of one microvolt per meter—so great that every Super

station above the noisc level can be tuned in easily. The

selectivity is absolute 10 ke, and in any large city distant Eleven'TUbe Short_ane

stations on channels adjacent to locals can be readily tuned in.

From 60 to 100 different stations can be logged almost any Super
night in any fair location.
The short-wave end of the 726SW is the dream of old—a No Plug-in COil
true eleven-tube superhet using “double-suping’” on not one,
but two, intermediate frequencies. Yet it has but one dial— Pentodes in Push.Pull

plus a non-critical trimmer! For short-waves, a *24 first detector

and ?27 oscillator ganged together are added by a turn of a Three VariO'Mu Tubes

switch, which selects betwveen short-wave and broadcast band

reception. A second selector switch chooses between four sge_ e
ranges (from 10 to 200 meters) at will—and all without a SenSlthItY Between
single plug-in coil. 45 and .7
The sensitivity, sclectivity on short-waves are exactly equal
to the broadcast band—giving thousands of miles of range. Selectivit Absolute
Tubes required: 2—'24’s, 3—'27"s, 3—’'51"s, 2—'47’s, 1—"80. loykc

726SW All.-Wave Superheterodyne, complete as described
above, wired, tested, licensed, including S.M 855 electro- 3
dynamic speaker unit. Size 204" long, 12" deep, 812" high. 101/2” ElectrO'DynamlC
To be used on 110.120 volt, 50.60 cycle AC power. Price
$139.50 LIST. Speaker

.-----.---------------------.--- -
SILVER-MARSHALL, Inc. | SiveRvarsuaLL inc
. s 6457 W. 65th Steeet, Chicago, U. S, A.
6457 West 65th Street - Chlcago’ U.S. A. : [] Please send me full details on the S-M 7265W (en.
Canadian Division: SILVER-MARSHALL of CANADA, Ltd. g closed you will find 2¢).
75 Sherbourne Street, Toronto § [JPlease send me FREE your new General Parts
Export Office: 41 Water Street : Catalog.
New York City, U.S. A, .
s N
] ame = -
]
A(lliress e s s ettt eammearn—— e leses ot m———
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The total amplification of the receiver
need not be used for the majority of long-
distance reception, and for that reason
there are two reguiations for power;
allowing the use of low amplification for
the nearby more powerful stations., In
fact, a range up to 2,000 miles in the
broadcast band can be brought in with
very good volume on low power, and only
when extreme distance or short-wave re-
ception is desired need the high power
position be used.

How to Use Volume Control

Never advance the volume control past
the point of stability. Tremendous am-
plification is available before oscillation
will occur. The strength of the incom-
ing signal is directly proportional to the
amount of amplification required; and
when a signal is so weak, due to atmos-
pheric conditions, that same cannot be
heard with a reasonable amount of am-
plification being used, nothing can be
gained by advancing the volume control
further,

Selecting Wave Bands By Switch

The range of the Lincoln De Luxe
“32” equipment is from 15-550 meters.
This range is divided into five groups to
be selected by switch at left side of con-
trol panel and the range is divided as
Tollows:

15— 30 meters

50-—100 meters

200—550 meters,
Each group will register from 0 to 100

30— 50 meters
100—200 mnieters

SHORT WAVE CRAFT

The Lincoln All-Wave
Super-Het
By H. WINFIELD SECOR.
(Continued from page 251)

on the dial, For instance, in the 15—30
meter band the 15 meters will register at
low end of dial and the 30 meters at
upper end of dial, and likewise through-
out all of the group. The De Luxe “10"
and “32” models tune very sharp and
dial must be accurately set in resonance
with the station as it is very easy to

ﬁ 1,100 OHMS
r
7
y
-

Diagram of Lincoln power supply.

pass over a short-wave station, espeec-
ially in the higher frequencies. Also, it
is very essential that the left-hand an-
tenna trimming knob should be kept in
resonance to bring in the signals.

Now assume that vou wish to tune in
G58W  (Chelmsford, England); from
vour log book you note that this station

Dec., 1931—Jan., 1932

uses a wavelength of 25.53 meters which
falls in the 15-30 meter group. So mere-
ly turn the selector switch to the 15-30
meter position; turn your dial to about
65; bring the antenna trimmer to reso-
nance; and tune slowly both sides of this
position until GESW is located. When
W8XK is broadeasting on 25.25 meters,
G585W can be quickly located about one
dial division above them.

The above procedure is followed for all
short-wave reception. Stations in the
31-meter band are found on the lower
portion of the dial when selector switch
is set on the 30-50 meter position, The
49-meter band stations will then be found
around 70 on the dial. The 85-meter
band will be found near 60, with switch
in the 50-100 meter position. One group
of police calls will be found near 30 and
another group near 70, with switeh in
the 100-200 meter position.

Tuning In the Broadcast Range

In placing the selector switeh in posi-
tion from 200-550 meters, you can tune
the complete broadeast range; 200 me-
ters coming in around the neighborhood
of 5 on the dial. Where there is only
one station to a channel, this station can
be brought in if signal is available.
Where more than one station is operat-
ing on the channel at the same time, a
heterodyne will be found which is be-
yond the power of any receiver to sep-
arate. Many such channels will be
found in the low- or wavelengths in the
broadeast band, where from two to ten

AND

OPERATE

CE
98 PARK PLA
NEW YORK

] ﬂ\ﬁ}*

How 10 BUILD

e L

And

verters as well.

diagrams galore.

forward to for a long time,

on fine-class bound paper.
outstanding volume of its kind.

toward the end of this vear,

Published by the publishers of
SHORT WAVE CRAFT nmagazine.
This alone will be your guarantee
that it is a really worthwhile pub-
lication.

We know that if you are at all
interested in short waves you will
not wish to do without this book.
It is « most important and timely
new radio publication.

NOW!

HE greatest hook of its kind ever published. HOW TO BUILD AND

OPERATE SHORT WAVE RECEIVERS is the largest and most up-to-

date bhook on the subject ever put hetween two covers.

The hook has been edited and prepared by ithe editors of SHORT
WAVE CRAFT, and contains 2 wealth of material on the building and
operation, not only of typical shert wave receivers, but short wave con-

Dozens of short wave sets will he found in this beok, which coutsins
hundreds of illustrations; actual photographs of sets built, heok-ups and

WE SAY—AND REPEAT IT—THAT NOTHING LIKE THIS HAS
EVER BEEN PUBLISHED BEFORE.

We conld easily wax enthusiastic about this book, hut we prefer to let
vou be the judge, and we know in advance from the letters that we will
receive. that this is the ONE book short wave enthusiasts have been looking

The hook comes with a heavy colored cover, and is printed throughout
No expense has heen spared to make this the

The hook measures 714 x 10 inches.

This book ix sold only at such ridiculously low price hecause it is our
aim to put this valuable work into the hands of 50,000 short wave enthusiasts

SHORT WAVE CRAFT
$6-98 Park Place,
New York City. SWC-12
Gentlemen :—

I enclose herewith fifty (50¢) cents for
which please send me upon publication. a
copy of your new book 1HOW TO BUILD

ERS. (Send money order, check. cash, or
new U.S. Stamps. Register letter if it con-
tains currency or stamps.)

Name

Rush Coupon Today.
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stations are allowed to operate at the
same time,

This switch shoull always be in
“radio” position when radio used.
When phonograph pick-up is used, place
switch in plione position and turn volume
control to point just above the pesition
where switch shuts off.

The oscillator coil assembly is com-
posed of four short-wave oscillator coils.
and one broadeast oseillator coil. with
the ranges mentioned in the previous
data. Each oscillator coil acts indepen-
dently and is selected by a special selee-
tor switch; the switch being of the
double-wiper type, with a rotor not com-
mon tu the shaft.

A 2-Tube Receiver—12,500
Mile Range
By WALTER (. DOERLE
(Continued from page 238)

is

douhtedly call for home-made plug-in
coils, because of their convenience, we
follow up our diagram with a discussion
of this type of coil for the oscillating cir-
cuit. To hold the wire in place on the
tube-base, the author has found orange
shellac to have small loss, and it gives a
shiny finish to the form, As to the con-
densers for use in this receiver, select
those that have the smallest amount of
dielectric in supporting the stator plates.

Have you ever experimented with vari-
ous values of grid condensers and leaks
in the detector circuit? Well, get about
twelve leaks (12 to 10 megs). and twelve
different sizes of grid condensers (.006-
to .0001-mf.), but first of all figure out
the possible number of combinations.

Use a 5-megohm leak and .0001-mf.
grid-condenser. These values will make
the receiver very senszitive.

Now, in our discussion we are near the
audio-frequency transformer and our
eyes immediately behold an R.F. choke.
Gee. what a ntean thing for the temper;
but. at any rate, 300 turns of No, 36
N.S.C.. magnet wire, close-wound on a
1,” wooden dowel, will choke the R.F.
current out of the transformer primary,
even at 20 meters.

As to the audic transformer, we can’t
boast for any type; but a good 5 to 1
ratio and a hefty type, will be good.

The following is a list of parts for the
set proper:

I Itakelite panel $7x107;

I-—NRasehoard Bxtl” ]
UN Soekets:

- Tuning Comlenser 0008 4.mf,
1—Throttle Condeaser oo25-mf.;
2 Comlenser Mlates 17" square
T—Terminal Poxt-strip:
T Binding osts;
S—Megohm Grhl-leak
t—an0ot-mf. virld Comdenser;
1— 31 Tran=forimer
2o Telephone Bluding Posts<:
20 alks:
1-—20-Ohtm Rheogstat:
Hook-up wire, screws, ete,
COL bATA
Turns
Range {meters) & T
15-45 h [
H R Brgy H 0
bu-127 10 [
All eolls are close-wound with Ne, 24 enan

pilsd copper wire. and with ne spacing between
N oand T,

f
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WORKS ON ANY RADIO!

NATIONAL
N. C. 5 CONVERTER

Extends the range of
your own radio tv bring
m short-wave broadcasts
and code from anywhere
in the world. Cuntains
exclusive features and
additional eguipment  not
found clsewhere,  giving
it a real punch and wal-
lop that sets a new stan-
dard in converter perfor-
mance.

Easy to Connect and Use With Any Radio

to converter

Connect
disconmected  when receiving  ordinary
k. C. A. Licensc.

antenna
Ty

Extra Amplification Stages

The NC-3 Converter  has  exclusive
HARMONIC TUNED INPUT  CIR-
CUIT. automatically resonating a stage of
high-frequency  amplification, plus an  ad-
ditional stage of high gain amplitication,
which alsa scrves as a low impedance coup-
ling with the set.

Single Control Tuning
Specially designed to make circuits
cach other accurately.
“dead-spots™.
range.

“track”
No interlocking or
Operation is stable over the

No Plug-In Coils

The NC-5 Converter has a new
switching system  with practically  perfece
results for converter use, hut without the
inconvenience of plug-in coils.  The

and—
NATIONAL SW-5
THRILL-BOX

*“What a kick this <ct has! Foreign
stations so loud that yea can hear the
announcements three rooms away.

1 guarantee Rome, | "
the loud spraher aml the KA has
never failed me yet.
ness, precision, good reanlre.

coil-

new

3 continents amd 23 (‘mln(rlcs re-
ceived.”™ . l':ulv a masterpicce
in the SW field” (Names on re-
quest,t 8o write a few admirers of
the SW-5 THRILL-BOXN, the out-

standing short-wave receiver for seri-
ous every-day short-wave phone or
broadeast rcn-plinn, for cade or ex-
perimental use,  If you have a regu-

lar radio and want to hear short:
waves occasionally, the NATIONAL
NC:5 Converter has just been an-
nounced (see above) hut for every-
day _ short-wave performance the
THRILL-BOX is the receiver of
them all ratio.
Send in this ®
COUPON
for full information P
and prices
. — o P S
NATIONAL COMPI'ANY, INC.

[ Sherman Street,
Gentlemen:

Malden, Mass.,

(Check which)

O Please semd me complete information and
prices on  your new NATIONAL  NC-3
Converter.

g Phaso: send catalog shects on the improved

SW.3 THRILL.ROX

a1 enclost‘ 50c (sumps or coin) for your
64-page  Handbook of Short- Wave Radio,
deseriing Ill full th(‘ latest and best short-
wave receiving  circuits, adapters,  cou-
verters, nieters, cte.

N;mle P A R X

Addrese veerr e  SWC2:32

et e e i S st ot o ) et ) e il it it el et et et st St st
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and converter to
broadcasts.

Range 9-2000 meters.

tenna trimmer,
Dial, type H,

ing Condenser with insulated main- -bearing and "Constant-
impedance pigtail makes gan

Need not
power supply.

ol radio,
Duilt-in

antenna

s

post
own

design helps, but R-39, the remarkable low-
loss diclectric especially developed for Na-
tional Company by the Radio Frequency
Laboratorics. really makes it possible,  No
Ordnmr\' insulating material works as well,
There is no intercoupling between coils.

A Change in Color of Dial-Light Indicates
I hich Coils Are in Cirenit
Atractive—Compact
Size, 8" x 175" x 12", Standard Mode
In beautifully finished metal cabinet.

TUBES USED
Two 235%, two 224's, one 280
De-Luxe Model
In  hand-rubbed  solid  mahogany  case
with genuine inlay in fromt panel.  Har-

monizes with the most beautiful radio sets.

High-Lights on the SW-5

Extremely high signal to noise
True cmgluknoh tuning. Set and forget the an

Easy to log with NATIGNAL projector
rio parallax. Special 270° Type S, E. Tun-

-tuning possible on the short
Equipped with standard set of 4 pairs of R, I,

Transformers covering range of 15 to 115 meters wound

on forms of genuine NATIONAL R-39. Uses the
new U"N-235 Variable-Mu tubes, giviug improved
sensitivity and_ less critical operation.  Humless
A.C. Power Supply with special filter section.
R. F. Filter on Rectitier Tube, and Electrostatic
shield. R. C. A, Licensed.

NATIONAL
SW-5
THRILL-BOX
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SHORT WAVE
and TELEVISION

CONTROLS

SPEED CONTROL
CLAROSTAT

for
SCANNING
DISC
CONTROL

and Heavy Duty
laboratory use.

for

KINO LAMP
CONTROL

REGENERATION
CONTROL

PLATE VOLTAGE
CONTROL

CLAROSTAT
WIRE WOUND
POTENTIOMETER

for
VOLUME
CONTROL
Synchro-
nizing
Control

Regeneration
Control

Bias and Plate
Voluge
CLAROSTAT

GRAPHITE ELEMENT
POTENTIOMETER

for
Volume Control
Oscillation
Control
Tone Control

—LAROSTAT— |

W'rite for Literature
Mention “Short Wave Craft”

Clarostat Mfg. Co., Inc.
ﬂ:{!s N. 6th St.  Brooklyn, N. Y.
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Locating Ore Deposits By Ultra Short Waves
By A. BINNEWEG, JR.

| {Continued from page 255)

| {ransmissions of any nature whatsoever!
It is readily seen, therefore, that 3%-me-
ter operation results in greater portabil-
ity of the apparatus and more satisfac-
tory licensing conditions.

Construction of ¥;-Meter Apparatus

There are a number of precautions
which must be taken in the construction
of apparatus for operation below one me-
ter. It is not difficult to make most tubes
operate at 1.5 meters, or so, but the op-
eration of a 3 -meter oscillator is much
more difficult.

Fig. 3 shows the essential connections
for a % -meter oscillator. The radio-
frequency chokes and grid-leak ean be
constructed like those already described
for the 1.5-meter oscillator. The con-
denser, C, in Fig. 3 should be about 100
mmf. Undoubtedly, the experimenter will
bring about many improvements in the
design and circuit constants of Fig. 3,
but the values shown should be used for
first trial. The coil, L, of Fig. 1 has
now been reduced to simply two parallel
wires, and one of the condensers of Fig.
1 has been omitted. It is extremely im-
portant that the internal capacities of
the tube used should be small. It is sug-
gested that the work he carried out with
a tube designed especially for operation
at these frequencies.

The operation of any transmitter, at
frequencies of the order of one meter, is
such that modulation of the carrier is
desirable. The wave transmitter, es-
pecially when batteries are used, is so
sharp that it is often lost in receivers
commonly used. For this reason, the
wave must be broadened so that it can
be easily picked up. The wave can be
easily broadened by coupling the output
of an audio-frequency oscillator into the
grid circuit of the transmitter; such a
complete arrangement is shown in Fig.
5. The oscillating circuit of the audio-
frequency oscillator consists of an audio
transformer. The audio oscillator is
coupled through an amplifying tube
connected across the grid-leak of the

transmitter. Other arrangements than
Fig. 5 are possible, but this circuit has
worked out well. The dotted lines in
Fig. 5 suggest that both transmitter and
amplifier tuhes can be operated from the
same plate battery if desired.

75-Centimeter Receivers

The ultra-short-wave receiver has the
circuit shown in the accompanying draw-
ing. Its response will be found quite
broad; nevertheless, it should be tuned
for a maximum effect. It is suggested
that the reader try a crystal detector
also, since the loading effects of ordinary
tubes can be overcome. This can bhe
judged near enough, perhaps, by listen-
ing in on the receiver at a distance from
the transmitter, and sliding the fixed
eondenser (in the receiver’s input cir-
cuit) along the parallel wires. If a
power tube is used in the transmitter, it
will be found that the tuning of the re-
ceiver will be quite different, because of
the smaller tube ({and consequently
smaller internal constants) used. Use
an extension handle {0 adjust the set;
otherwise the presence of the body will
have a detuning effect.

It is perhaps not necessary to state
that there is much experimental and de-
velopmental work to be done yet on 34-
meter waves. The superheterodyne, in
which a harmonic of the oscillator beats
with the incoming signal to produce a
low intermediate frequency seems, off-
hand, to be a solution. The arrangement
suggested here is not to be considered a
final arrangement but as a good begin-
ning. If you want to use an aerial on
the % -meter receiver, for greater signal,
take a piece of No. 14 wire (or even a
piece of copper tubing, for rigidity)
about 30 inches long, or so, and run about
half an inch of it near the grid of the
detector tube. Maybe you ean show us
a better arrangement, after you have
tried it! Better get the transmitter blast-
ing first!

A very novel supporting frame for a
parabolic reflector is shown in accom-
panying sketches. By a hinged arrange-

VOTING

I believe I can secure
own town.

whatsoever.
Name

For Proposed Radio 'Phone League

I have read Mr. Gernsback's article on the proposed amateur
Radio ’’hone League, and I approve of the movement.

I think T can organize a local chapter of the League in my l

I understand that signing this blank obligates me in no way

COUPOI;I

members for the new League.

WWW . americanradiohistorv.com
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crisp and clear.

Uses the new Yariable Mu tubes. Highly selective. Marvelous, con-
trolled tone from resistance-coupled amplifier with
Pentode output.

code note.

o7 the =A4rr - _..--_

RECEIVER

HE entire theatre of the air is yours with this powerful, eight-tube,
world-girdling, Hammarlund Super-Heterodyne. By merely slipping
in and out the five pairs of plug-in coils, all wave bands from 14 to
550 meters. at home and abroad, are brought to your loudspeaker,

The perfected product of Hammarlund's more-than-30-years
of precision engineering.
hinged top, dynamic speaker and all tubes~-complete §175.00
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Long-wave oscillator for pure

Handsome console cabinet, with

HAMMARLUND-ROBERTS,INc.
424-438 W33rd Street, New York.

ment, the reflector can be tipped and
properly “aimed” at the hidden ore-bhed;
in order to obtain a maximum response
at the receiver. By noting responses
over different kinds of ground (the sur-
face of the earth also reflects waves),
one can “calibrate” the instrument, and
know exactly what the outlines of the
deposit, or underground lake, are. Gold,
of course, or even buried treasure, if you
are looking for it. (Who wouldn’t be,
if they knew where it was?) Anyhow,
this %-meter stuff will make it easier to
locate!) will have its own characteristic
reflections, as noted by the responses re-
ceived at the receiver. The reflector
should be fitted with a degree-reading
scale (such as a protractor) so that
more accurate results will be secured,
The reader is warned not to ¢xpect too
much at first from experimental appara-
tus of this nature. Do not build up a set
in a hurry, rush out into the field, and
expect to get immediate results. Experi-
ment with it, Try out the transmitter
first at some wavelength near 3 meters
or so, then reduce the wave as low as you
please; and go easy, or you'll get lost!
You can use a small aerial on the re-
ceiver, or even arrange a more compli-
cated arrangement with a reflector, as
at the transmitter. The receiving aevial
will then be the aerial at the focus of
the parabola. Couple this aerial to the
set by running a length of wire parallel

HAMMARLUND

"COMET"
Alf-Wave RADIO

Write Dept. SH-6 for
DETAILED DESCRIPTION,

to the aerial, and from there to a point
near the grid of the tube.

For %-meter operation, tubes are a
problem. (For details see October-No-
vember SHorT WavE CRAFT for an article
on this subject by this writer.) For pre-
liminary experiments, use a type '10
tube. For considerable power, use a UX-
852 or a De Forest “H"” tube. By using
an R.F. transmision line, the power sup-
ply can be located at a considerable dis-
tance from the place where one is actu-
ally exploring. However, for work in the
field, smaller tubes such as the type '30
dry-cell tubes must sometimes be used,
although the results will not be so satis-
factory. The most practical arrange-
ment would be to use a gasoline engine
driving a generator, for field work; in
this way, the desired power could be ob-
tained for the larger tubes.

To the man with small means, it is
suggested that exten-
sive experiments be
carried out in some
convenient location,
in order to determine
just “how little one
can get by with”
when the apparatus
is to be carried into
the field. Try out the
preliminary work de-
scribed in the Octo-
ber-November issue,
before writing me.

www.americanradiohistorv.com

A METER FOR ULTRA WAVES

If a sufficient numher of requests are re-
ceived for this wavemeter, Mr. Binneweg, Jr..
wili supply them at cost price (33.95 post-
paid) to the readers of StorT Wave Crarr
Mail your orders to the editor and If a sufi
cient number are received to warrant Mr. Biu
neweg earrring out his liheral offer. he will
do so; otherwise the money will he returned
to the readers.

The wavelength range covered (range 2 to

5 meters) by this ultra-shovt-wave meter will
inehude the amareur 5 meter band. Mr. Rinu
weg states in his letter 1o the editor, “don't
ask for any other ranges.”” The wavelength
embraced by the instrument will permit the
readers to become sufficiently acquainied with
there frequencics to earry out experimental
work with reflectors, and to apply such experi.
ments to prospecting apparatins. ete.

The wavemeter will look appreximately like

the ome shown on the enclosed illustration
herewith.

If vou are interested in obtairing ovne of
these special ultra-shorr-wave ncters, please
senq your eheck, or money orvder, togcther with

vour order to the lditor of this magazine.

S to 0.5 meter waveneter.
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Navy Transmitting Tubes, 5
watts, made by G. E. 550 volts

plate, 7.5 filament. All new and

in original boxes. . ......75¢
UX210%, 15 watt rating. ........... . .. $1.50
UX250's 100% modulator........ .. .$1.50
UX281's, 110 mil. Rectifier.................. $£1.50

Filament transformer for above tubes gives
7.6 volts at 2 ambs. 15 watts center
BADPEU o i s wes s s WH i e .. $51.00

866 Mercury Vapor Rectifiers lowest price

ever offered . .$2.95
RCA LICENSED TUBES

Y220 % St = deagbmn 3 ] okl i ol DS $ .35
UX245%, each $.55 and UXITIA's.......... $ .45
UX201As, each $.45 and UX226............ $ .55
U'Y224°'s, each $.65 and UX280............ .% .65
The New Power Pentode. U247....,........ $ .95
New 2 Volt Power Tubes 230, 231, 232...... $ .75
New 2 Voit Power Pentode, 233............ $1.00
U235  disawn-gb. i dbioemesbnd | wonbd bambs ¢ o $1.00
236, 237, 238. Auto 6 Volt Tubes............ $1.00

Genuine Mershon Electrolytic Condensers...$ .95
Neon tubes for wavemeters in handy earry-

IMIT CABR .uuvvnvnresramansnsre ammgrarases $ 50
akelite subpanel wal’er sockets UX or UY..$ .05
Hard rubber panels, 7x10. Tx12........ ..... ¢ 55
Western Electric Single . Button Micro-

PhOones ... ccrviiirniirrra e e $1.00
Mesco Trunsmltlmg KOVl dieawe=s vl § ooh b s me $1.25

RADIOBUILDERS CONDENSERS

Mfd. 800v. 1000v. 1500w, 2000v. 3000v.
1 $1.10 £2.00 £2,95 $ 475 § 6.95
2 $1.55 $3.00 $3.95 $ 8.00 $12.50
4 $2.75 $4.00 $5.50 $14.00 $19.95

Above condensers tested at 40% overload.

Self-Teali
RADIOBUILDERS pynetare Proof CONDENSERS

Mfd. 800v. 1200v. 1600v. 2000v. 2800v.
1 $3.95 $ 6.00
2 £3.00 $3.35 $6.00 $ 9.25
4 $2.50 $4.25 $4.20 $8.50 $16.00

All condensers in heavy metal econtainers with
large terminal insulators. Above ratings actual
DC working voltages. All guaranteed.

800 volt Mica condenser, .0001 to .006...... ¢ .15
Stand off insulators. similar to GR, each....
Air King Short Wave Coils, set of four.....
.0001 midget condenser for above....
Push Back Hook-up wire, 25’ woll....
Electric Soldering lrons........ .

Latest Amateur Call Tooks.

Millinmeter 0-10 for Dynntron Oseillator.
Milliameters 0-15, 0-25, 0-50, 0-100, 0-150.

0-200, 0-300, 0-100, each. ... .......coveenn $1.00
AC volt meters 0-6. 0-10. 0-15, each......... $2.50
7x18x7 solid walnut cabinets, special....... 51.00
2000 ohm head phones. Pair............000. $1.20
Copper coil 2%” diameter, 14" tubing, turn.$ .09
Radiobuilders transmitter RF ¢hokes........ $ .50
20 ohm Kurch Kaach rheostats, 2 volt tub-

ing With Knob. pwyp sae oy sas s et emwommyes $ .20

We specinlize in obtaining complete kits for
transmitters and receivers as described in Short
Wave Craft. All merchandise guaranteed.

TERMS: Cash or C.O.D. no deposit required.
All prices F.O.B. Irvington, N. J.

Visit our store when in town,

UNLGED]

RADIORAYILDERS
- (290-86 Smmmm
| DRUNDETOR, DL

RARO SAPERS ARL AFTRECIATRS WiTH
SPECIAL E4PEAT ATTENTION.
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Planes Can L.and in Fog
By LIEUT. MYRON EDDY
(Continued from page 249)

any desired angle above the horizon to
the projected beam.

The transmitter projecting the localiz-
ing beam along the runway operates on
about 1,200 meters. It is a 200-watt set
and uses small loop antennas. When sig-
nals from this beacon are picked up, the
landing beam receiver aboard the plane
is immediately switched on.

There is a horizontal doublet type an-
tenna about five feet long on the plane,
employed for the short-wave landing re-
ceiver. The regular airways beacon re-
ceiver, either visual or aural, takes care
of the airways beacon, the airport houn-
dary marker beacon along the runway.

The boundary beacon consists of a 50-
watt transmitter feeding a loop-type an-
tenna. Modulation of the radiated wave
to the desired frequency, 1,000 cycles per
second, is obtained by supplying the
transmitting tube with a plate voltage of
1,000 cycles frequency. On the airplane,
earphones connected in series with the
main course indicator are employed with
a special filter circuit. The boundary
line is defined by a zero, as the plane
passes over the boundary line; then an
increasing signal as he comes within the
landing-field area,

On the airplane, the signal current in
the output circuit of the special short-
wave receiving set employed to receive
the landing beam is first rectitied and
then passed through a landing beam “in-
dicator”. This “indicator” is mounted
on the instrument board of the plane,

To help in maneuvering onto the field a
“rough distance indicator” has been de-
veloped which is also automatic. It works
like the ordinary tuning meter, found on
any receiver which has automatic volume
control, and constantly indicates to the
pilot the approximate distance of the

' 5.6.TVBE HORIZON‘I’AL’DOUBLEY ANTENNA Y

I 4 RF CHOKE

LANDING
A INDICATOR

GLIDE ANGLE
ADJUSTMENT

(. : 4
Diagram showing elements of landing

beam receiver and indicator carried on
plane.

plane from the localizing-heam trans-
mitter. This transmitter is usually just
back of the landing beam transmitter:
and so the pilot usually “sets her down”
just before the rough distance indicator
registers zero—whether he feels like it or
not! Otherwise he piles up on the trans-
mitter antennas—if he does not see them
at the last instant.

New All-Wave Receiver Using Auto Tubes
By BERYL B. BRYANT
(Continued from page 253)

The only other additional part to be
made is the plate for the ground and
antenna binding pests; this is made of
bakelite. The bakelite is laid out, and
drilled in accordance with Fig. 1D; and
the parts mounted. At this time the
binding-pest panel may be wired com-
pletely, mounting the antenna resistor
underneath., After doing this, the bind-
ing-post panel is mounted on the top
panel, immediately behind the radio-
frequency tube. The panel is mounted
and spaced from the metal base with long
6/32 brass screws and nuts; the height
of the panel being made sutlicient to clear
the antenna resistor, R1.

Wiring the Receiver

In wiring this receiver, as well as any
other, in which metal is employed for
the chassis, it is excellent practice to wire
in the same manner as if the chassis
were made of some insulating material.
In this way the ground circuit will be
of the same radio frequency potential;
whereas, if the metal chassis is used for
the common connection, various points of
the chassis will be at different radio-

WWW americanradiohistorv.com

frequency potentials, which will give rise
to oscillations, broad tuning, and a multi-
tude of other troubles.

The filaments are first wired, begin-
ning with the radio-frequency tube; then
across at the front to the detector, and
lastly to the pentode. The negative of
the filament is also grounded to the
chassis at this point. A lead then runs
to the filament switch and then out of the
box. The supply lead for the positive
filament should be of the same length as
the negative lead from the switeh; both
should be about two feet in length or
longer if destred.

Following the circuit diagram, Fig. 2,
the Sprague bypass condensers are sol-
dered directly to the socket prongs, with
the ground ends soldered to the same
point at which the bias resistors are
grounded to the negative filament. A
long lead is provided for the screen grid
of the R.F. socket V1, of such a length
to reach the volume contro! R7 when
the top and the front panels are placed
together. A lead is connected from the
ground binding post B2 on the bakelite
panel through the metal panel and con-
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nected to the grounded end of the 500-
ohm R.F, biasing resistor R2. The plate
of the R.F. tube is connected to the “G”
of the coil socket; and a long lead is
provided from this point, to reach the
stator of the tuning condenser when the
panels are assembled. The condenser C6,
which bypasses the secondary to ground,
is soldered to the filament of the coil
socket on the same side of the “G.” This
prong is also the plus “B” of the R.F.
tube. The plate of the detector tube is
next connected to the “P” prong of the
coil socket, and the “F” prong of the coil
socket is then provided with a lead, to
connect to the stator of the regenerative
condenser.

The grid leak R3 and condenser C7 are
next connected by soldering the eonden-
ser to the “G” post of the coil socket,
and the resistor to a ground point. A
lead is run from the junction of the con-
denser and resistor to the grid post of
the detector socket V2. The R.F. choke
is next fastened into position, as shown,
at a sufficient height from the hottom of
the top panel to clear the .02-mf.
coupling condenser C8.

The plate resistor R4, of 100,000 ohms,
is soldered to one terminal of the choke,
while a lead from the detector “P” prong
of the socket V2 is soldered to the other
terminal of the choke. The grid leak
R5 of the power tube is soldered to one
end of the condenser C8, and its other
end to a ground point. The 1500-chm
biasing resistor of the pentode, R6, and
its bypass condenser C9 are next soldered
to the cathode terminal of the pentode
socket V3, and their other ends to a
ground point. A lead is next soldered
to the junction of the condenser C8 and
the gridleak R5, and passed up through
the metal panel to the control-grid of
the pentode. The free end of the de-
tector plate resistor R4 is next connected
to the “F” prong of the secondary of the
coil socket, and then to the screen grid
of the pentode socket V3. A lead is sol-
dered to the plate prong of the pentode
socket V3, and is later connected to the
binding post B3 on the back panel,

The corner posts are next fastened to
the corners of the top panel, and the
front panel slipped into place. The leads
from the “G” prong of the coil socket
and from the “F” side of the tickler are
connected to the tuning and regeneration
condensers respectively. Next the side
panel with the switch is placed in posi-
tion. A lead from the sereen-grid prong
of the R.F. socket V1, which is bypassed
by the eondenser C5, is connected to the
center terminal of the 50.000-ohm volune
control R7. One side of R7 is connected
to one of the terminals of the switch at
position 1; the negative filament lead
from the pentode socket is connected to
the switch terminal 2, with the long lead
provided on the common terminal of the
switch running out. A long lead for the
current supply of the R.F. screen-grid
is soldered to the remaining terminal of
the volume control,

The back panel is next put into posi-
tion, soldering the lead from the plate of
the pentode to the hinding post B3. The
plus “B” lead of the R.F., from the de-
tector, and the pentode screen-grid are
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SHORT WAVE TRANSMITTER
ROYA RECEIVER, AND POWER SUPPLY KITS
L ==y
Takes the guesswork out of home construction!

Every part needed down to the last nut is included.
Complete construction and operating instructions in simple terms, easily understood by anvone. These
scientifically designed kits use the highest grade parts throughout {o obtain maximum results.
supplied AWT (Assembled, Wired and Tested).

Also
SHORT WAVE RECEIVERS

For reception (from foreign countries as well as U.S.) of broadeasting, code. airplane reports, tele-
vision signals, ship conversations, police transmitters and others. All necessary parts including drilled
panel and complete instructions. Micro-vernier dial makes close tuning easy. Any combination of
tubes and batteries can be used. These sets are guaranteed to give better results than any others.
Coil and condenser combinations given to cover from !4 to 200 meters or for amateur bands for
“Hams."” State your choice when ordering.

Model R1-—A sensitive one-tube receiver with a world-wide range!

set superior to any other. AWT, $9.25 Kit, $5.95.

Special refinements make this

Model R2-——Same as 1 but with a stage of quality audio amplification to increase the volume. AWT,
$11.65. Kit, ¥7.75.
Model R3—Same as R1 but with two stages of quality audio amplification for loud speaker reception.

Has special volume control and provision for C hias if power tube is used. THE BEST. AWT,
$13.75. Kit, $9.25.
(Neat bakelite form plug-in coils are used instead of large sloppy coils with wire leads that are easily
broken! Best results!)

SPECIAL! SPECIAL! SIPECIAL!

The latest ROYAL Short Wave Receiver wasn'e finishe! in time for us to zlve a full description and {llus
tration [n thig issue.  1t's a positive knock-out! 1Vavs a 232 two-volt sereen-grid anmd a 233 Penttle tghe.
‘This conthination In a perfected circuit gives amazlng volume whh extreme sepsitlvity! Lol speaker reception
of many stations i9 possible.  Newls cnly twodry cells, a 9 volt © hactery, aml threee &3 volt It hatteries, Tunes
14 1o 200 meters. {530 Meter coll jic additional.) Also supplied tn speeful ““Ham'" type with the 20, 40. and
80 peter bangs wldely spread, Rtate cholee when onlering. Guarantea! to out-perform many hizher prieed
sets! Meorlel RI*--413.95,

Afso In KIT form for those wheo like to ““Rall their own’",
tions, £9.93.

Complete with all necessary parts Ineludlng instruc-

TRANSMITTERS

You can work these transmitters with dry cell tubes with batteries, up throurh receiver tubes with “B"
Eliminators, to a real 210 power tube with one of our high-pewer transmitting power supplies and obtain
amuzing results all the way. Heavy copper tubing inductance, good quality variable condensers {(add

$1.90 each if you wish Cardwell Condensers). heavy transmitting grid leak, special choke, large porcelain
stand-of! insulators, resonance indicator, sockets, condensers. dials, hook-up wire, ete., make these trans-
mitters the finest money can buy! |

Get "On the Air” NOW with a real outfit and experience a new thriil!
band. 80 meter band 50c extra,
80c extra.

Puts out n strong. steady signal that will carry all over the world.

Inductance supplied for 40 meter

Simple attachment for phone transmission $1.00 extra. IReadrite meter

{Meters not necessary for operation.)

Model TS An extremely simple transmitter to construet
and operate. Only one dial to adjust. Uses the well-
known Tuned Plate-Tuned Grid circuit noted for its
stability. AWT, $11.45. Kit, $6.45.

Model TP—A standard TP-TG transmitter with more
flexifility than the Model TS. Uses two variable
condensers. AWT, $12.95. Kit, $7.95.

Model TH—Uses the famous lartley ecircuit, a favorite
with many. Most easily adjusted transmitter. AWT.
$12.45. Kit, $7.45, |

Model TP-P—The newly developed Push-Pull transmitter
featured in Nov., 1930, issue of QST. Uses two

When two 245 tubes are used with 350 volts the output is as great
as a single 210 with 600 volts and far steadier. For 245 tubes—AWT, $14.95, Kit, $9.45.

For UX-210 Tubes and all others. AWT. £15.25. Kit. $9.75.

Model T-75-—An efficient 75 watt transmitter using an 852 type tube in a TP-TG circuit. Heavy copper
strap inductances, 3.000 volt variahle condensers, 6,000 volt Dubilier blocking condensers, etc.
real high-power outfit for consistent DX, AWT, $36.95. Kit, $18.95.

SPECIAL LOW POWER TRANSMITTER. Completely wired and tested!

Jewell $5.00.

tubes and has double the output.

All you do is plug in tube
indicator.

and start sending. Uses any receiving tube. Complete with meter and resonance
Model TC, $9.45,
< - AT
TRANSMITTING POWER SUPPLIES
These well filtered units will give your transmitter 2 pure DC note with a ““Wallop™ behind it! Contains

heavy duty power tran:former. large choke, high voltage condensers, sockets. cord and plug. ete. Deliv-
ors both filament and plate voltages. 1f desired in neat crackle finished metal cabinet add $1.50 to kits
and $2.00 to AWT,
All operate from 110 volt 60 eyclte AC house line.

Model PA-—Uses one 280 tube. Output is 300 volts DC at 50 MA, 72 volts at 2 amp. (easily cut to

5 or 2% V.. AWT. $6.45. Kit, $4.50,
- -Us=rs one 280 tube. QOutput is 350 volts DC at 100 MA. 215 V.
2A. 2" V., CT--3A. 1'. V- 8A. AWT, £10.95, Kit. $7,95.
Model PC -Uses one 281 tube.

QOutput is from 400 volts DC at 75 MA to
700 volts at 40 MA, 7% V CT—2A (2% V—3A, 114 V—9A, 50c
extra). AWT. £13.25  Kit, $9.95.

Model PD—Uses two 281 tules, Output is 500 volts DC at 125 MA.
%V OT--272A. 20, V CT—IZ2A. AWT. $15.95. Kit, $10.95,
Model PE- Uses two 281 tubes. Output is 650 volts DC at 170 MA,

T VET -2 A. 21, VCT—12A. AWT. $17.95. Kit. $12.95. 4

Model PH-—A 1.500 volt, 250 MA power supply for 50 and 75
watt transmitters. Especially recommended for use withK)

the Model T-75 Transmitter. Also supplies filament of 10

volts at B amps. CT. Uses Royal high veltage filter con-

densers, Royal high-power transformer, heavy choke, efe.

Takes two UX-B66 Mercury Varor rectifying tuhes. (Not

available in metal cabinet.) AWT, $43.95. Kit. $36.95.

SHORT WAVE ACCESSORIES

To insure the maxlmum pesults from your recelver and transmltter we adslse the uso of our SPRACIAL SHORT-WAVE
IE !

TI'BES. Every one s tested dn a short-wave rereiver or transmitter. RO\ Licensed, Free replacement for 153 days
X201 . UX-189. 95c. UX-210. $2.95  1/X-230, 231, 237, #S¢, 1'X-232, 233 235, 236, 238, §1.10. UX-25.
. $1.20. T°X.-230, $2.05. 1'X-2R0, 60c. VU/X-2%1, §245, UX- . $4.50.
Sensitive 2,000 Ohimi hendsets. $1.40.  Ialidwin Lowl Speaker Units, $1.45. Phone Plues, 25¢. Antenna Kits, 9%5e
Hizh Grade Batterles: Dry Cells. 35¢. 4% Volt C. 35¢. 22% VoIt C, 85c. 45 Volt Standard B, $1.40

All of our Short Wave Apparatus is designed by Government licensed short wave operators with a
vast experience in this field.

20% DEPOSIT REQUIRED WITH ALl ORDERS.
Foreign Orders shouid contain full remittance plus transportation.

Harrison Radio Company
189 Franklin Street Dept. C-4 New York City

I Y Y Y Y Y Y Y Y Y Y Y Y VY YV P Y Y Y Y Y Y Y Y Y Y Y Y P YV VY Y YYYYYYYYYYYYYY

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT

TRANSMITTING SETS

i| We have the latest and
best! The sets have
heavy copper tubing
coils already wound
(for 80- and 40-meter
»ands; 20-meter coil.
50c extra), best vari-
able condenser:, special
transmitting choke and
heavy - duty gridleak,

. fixed condensers, sock-
ets, dials, good panel
and sub-panel with

aluminum bracket s
hookup wire, all hardware. etc.—everything you
need to build the set complete. Transmits all
around the World! Latest Circuits! FUILL IN.
STRUCTIONS, with numerous hookuns of recti~
fiers, filters, power supplies, transmitting gerials,
ete., ete. Sets will work with dry-cell, tubes and
batteries (range 500 to 1000 miles on low power)
at first, or larger tubes up to a 210, or even 2,
210's or 45 tubes in barall:l! (50 watts!t Hook-
ups supPlied so you can use AC tubes (no batter-
IPS.!I‘. if desired. Attachment for 'phone trans.
mission, §1 extra. Plate Meter, Hoc¢ extra (though
not necessary for operation). Get a rood-looking
panel-mounted set that looks business - like.
MODEL A TARNSMITTER: Single-Control Trans-
mitter. Works on either 10 or R0 meters without
changing coils! (This feature alone beats any
other set!} Ulsex famous T.P.T.G. circuit. A neat
panel-mounted job. Kit, $6.25. Same sct for base-
hoard mounting, $5.5, MODEL B TRANSMIT.
TER: Uses Hartley Circuit. Famous all over the
World. Kit, $6.95. We will ship either of above
sets already assembled and tested for $5 extra for
shop work. Nickeled Hand *‘Mike'" with special hard
rubber handle, $35.45. Filament transformer for
AC operation, $3.26. 1'i-in. copper nipples,
sealed in end of pe. of 8" glass tubing, 5” long:

fine for stand-off msulnton variable gridleaks.
etc., 20c ea. Type 16 transmitting Tubes, $1.25,
Delft All Short

Wave Wavemeter

This wavemoter 15 sumple
to use and saves time in
tuning in forelen statlen-.
look up the wavelength
of station wanted, get
wivemeler to this wave
fength {(marked on waie-
meter dlal). then tune re-
celver ta the wavemeter.
Any station easy to find.
Not connected to set In

any wWay., just  hrought

near it Nothing el

needed to use [t with

your sel.  Tunes 14

o 250 weter~ w0 any statlon c¢an be found, Accurate.
Shieldedt  allbratton remains constant.  Numerous other
uest $'hecking recelvers. enll and codenwer ranges, tran-
mitters, ete.  Nbsolule necessity to experimenters. Voe it
to cdemon-trale ir sets.  Works with any  short-wave
regenerative receiver llke DELFT. Pilot. 8-M, National,
ete,, ete,  Works with battery or eleciric sets atike, Al
works with adapters. Complete Wavemeter with pluz- i
colls, large accurate callbratlon chert and FELI D
STRUCTIONS. List Price $15. Your Special Price Post-
paid. $8.85. Jobbers and dealers e us . .
HAM-BAND Wavemeter. Looka lke abme meter 3, of
1% accuraey.  \With calibrated coil for aus one  Than
hnml, $6.05.  For each evtra hamt dedred. add $£2.00

COIL. WINDING SET

Makes fatest fow-loss accu.
rately-spaced short-wave coils.
Set Ineludes special, collap-
sible, accurate, tufn-spacing
coil-winding form &and  ul!
neeessary fonus. ete . for
making fluest colle money enr
buy ! Also FI'LL INSTRIY
TIONS howing all «ofl aod
condenser Blzes far any sl
wave.,  Nothing el-e_to huy,
Complete, $1.89_  Postpaid,

Short-Wave Tuning Con-
denser (.00015 mfd.) $1.35.
HRegeneration-Contrel Conden-
Experlmqnterg Surprise Packages of
Pk, No.
2. $2.49 Postpald. [nnludec parts worth tany times this
price!! Low-Loss, 2-in. diam. coll stock. already wound,
2c per turn.

ser,

$4.25. . , .
Used Radio Parts: Pkz. No, 1, $1.49 postpaid.

E All- Electric or
" Battery

This 2-Tube Port-
able Receiver

can be used for ANY
purpose. Light in
weight. Complete in
itself. 1000 miles on
small serial! Extras
slip inside case. Uses
2-volt tubes and PEN-
TODE TUBE. Size:
#” x 187 by 5" deen.
Gets ANY short wave!
Complete Kit (plug-in
coils, case, — every-
thing!} $18.00 with
tubes. Full Instruc-
tions. Nothing like it
on the market! !

NEW
SHORT WAVE
RECEIVERS!

Sets
Using Pentode
Tubes!

e

These Modern Short-Wave Receiver Kits use (he hew pen
tode tube<’! Remember: a pentode tube costs 1o nore hut
gives the volume of two ordinary tubesi! The set has to
be specially deslgned to us this tube too! Guaranteed to
outperfurmi anything on the market! Brand new and up-
to-the-inbnute, yet the lowest in Price on the market!
Thew sets Bet cverything that can be hicked uh on Ehort
waves—broadcasting, . %, ami forelgn, exde, musle, Tele-

viglon, cte., ete. The Kits furni-h ALL PARTS, panels,
DLaseboard, all  hardware—everythime 10 bulld  the  set
You ean use any kind of latterles or tubes AU Kiis

alwr listed below. N fhie esll winder alio furidshed  so
sou ean mahe colls tg cover any warcelenuths at all. as
“ell a3 any extra coils you may need for B.F. amplifiers.
<o Hated befow are simllar to bhotos
Dne Tube Receiver with M¥peclal Sen.itive Clreuit, Note'
Thi« lttle set is BETTER than any other hueause 1t can
he used a. a separate one-tube sel or as an adabter just
the was it 13, and also as 8 superheterudyne converier
of the latest design by bullding a simple owcillator to h
il Instructions.  Kit, $5.95. Set Complete. $7.45.
Kit, $6.45. Two.‘l’ube Set using new
Kir. $8.95. Net. $i1.50. A€ $8.95.
Three-Tube Set ue!nc new I‘u-nm!o (norh speaker).
$8.50, Nel, $¢3,50. AC Kii, $10.50
makes olls lhal glve results eaual to an extra tube!
Theee sete PERFOARM!  Fasy to Rulld!! . . . Four-Tube
Set: (me stage of tuned R.F.. detector, andla and petitile
in last stage. A Unlversal Short-\Wase and Televidon
Recelver. Kit. $15.00. AC KIt. $17.50. (A d-tuber with
a Pentwde works llke a S-Tuher’) Filament fransformer
for AU Kits. $3.25 (will tieht ¢ AC tubec {f lesiredi.
New 2.volt «drs-cell thes, £1.30 each. Fine headnhones,
R1L.O% pr. NC Tubes, £1 cach

l'en-tmlt

Kt
Our eoil winder

Add Tubes Ahead of Your Present Set
and Increase your Distance Thousands of
Miles! !

Thess Seots Can Be Added

| Ahead of ANY S.w. RE-

CEIVER, ADAPTER OR
CONVERTER!

(AC or DU You get ALL
PARTS (I'Ing-in Calls—every -
thing! Full  Instructions.
No New Power Packs or Bat-
teries necessary for any of
the sots below hocAuse ALL
I"ILATE POWER UOMES
FROM YUUR  PRESENT
Gt TFIT. Kasy 1o ascemble.
For Light-Socket Operation:
tType 21 . tuhes). One-Tule Kir for baseboand mount.
fue (Untuned RV, staget, $4.95. =ame but TUNED R.F,
STAGH. also for panel mounting, $7.95. Two-Tube KIi
$9.45. For Battery Operation: (Use dry-cell or a.g. tubes
221, same as Above AC Kiis, l)ut $‘.l less In each
Filament Transfermer for .A.C. , $3.95.  Priees.

(‘1*("

bz trilies,

tiet Complete Flane and Descriptions how to make them, of different Radin Prospecting methods.

grams, useful information (y ., Binneacgl, $2.00. . .

CONVERTERS AND SUPERHETERODYNE RECEIVERS. Do you want eomething fine In S-W Converters?

Ifke midzet receiver. contains oun power.
for description of this fine lune. .
Cade-Practlce Set. 17wes ‘%0 tuhe.
set of 3 (E5.125 meters) for 0001,
aps FREE with «a. set of colls, . .
plete.  Twa guwr eent off for cash in full.
man wheh dilivered

2 drs cells run it

No messy wlires,
. Used DO Broadeast Receivers.
$3.85.
L0001 1 or _0NOTS comlenser;
. Send fow stamps fur exialogues . .
Forelgn Orders ¢ash.

Many nn:..m of dia-

. We carry the famous Hne of SARGENT SHOR W]AVKE
ooks
Best [y the ecountry.  Price. $85.05 with tube. Wrlte

perfert conditlon, §5 each.  latest Nutural Tone
Tubw: $1.25, . 1-Prong .V tube-base. Plug-in colls,
for (detector. S' 50 for P, Anplifier. $1.25. S-W haok-
S Nanter Kit, MG oor BC, $5.95, Comn-
ceidd $1 BIE or stambs. pay rest to post-

e o ll
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next soldered to the other binding post
B4. A long supply lead is also soldered
to this post.

The receiver is now turned over, an.l
a lead soldered to the junction of the
antenna series condenser C3 and the an-
tenna resistor R1. This lead should be
of sufficient length to reach the control
grid of the R.F. tube, and provided with
a control grid-clip. The lead for the con-
trol-grid of the pentode also gets a elip.

The coils are of simple construction,
and are wound on tube bases; three are
employed for the short-wave band. The
tabulated data are given in Fig. 3, along
with the proper connections of the wind-
ings. For those who desire operation of
the receiver from the A.C. line, a simple
power supply unit is given in Fig. 4.

Parts List

One—Hammarlund Type ML 5 short-
wave condenser (Cl1)
One—Hammartund Type ML 11 short-
wave condenser (C2)
One—Hammarlund Equalizer condenser,
32 mmf. (C3)
Two—Sprague or Aerovox tubular bypass
condensers, 0.1 mf. capacity (C4, C5)
Two—Sprague or Aerovox tubular bypass
condensers, 0.5 mf. capacity (C6, C9)
One—Aerovox moulded mica condenser
midget type, .00015-mf. (CT)
One—Aerovox moulded mica condenser,
.02-mf. capacity (C8)
Two—Lynch metallized resistors with
pigtails, 1 watt, 100,000 ohms(R1, R4)
One—Lynch metallized resistor with pig-
tails, 1 megohm, 1 watt (R5)
One—Lynch metallized resistor with pig-
tails, 6 megohm, 1 watt (R3)
One—Lynch metallized resistor with pig-
tails, 1500 ohms, 2 watt (R6)
One—FElectrad 500-ohm pigtail grid-sup-
pressor resistor (R2)
ad 0-50,000 ohm
shell Supertonatrol (RT)
One—Bryant Electric switch, power type,
single pole single throw two position
(obtainable from Blan the Radio
Man, Cortlandt St., N. Y. C))
One—FEby wafer socket, type 236 (V1)
One—Eby wafer socket. type 237 (V2)
One—FEby wafer socket, type 238 (V3)
One—Pilot moulded bakelite socket, type
216 (V4)
One—Pilot 80-millihenry R.F. choke
Four—Pilot binding posts (B1, B2, B3,
B4)
Two—Sheets aluminum 4% inches long
by 3% inches wide by 3/64 inches.
Two—%eets aluminum 8% inches long
by 5% inches wide by 3/64 inches.
Two—Sheets aluminum 5% inches long
by 4 inches wide by 3/64 inches thick

Four—Aluminum Corp. of America
aluminum corner posts 5% inches
long tapped for 6/32 screws.

Three—Hammarlund screen-grid tube
shields (V1, V2, V3)

One—Coil shield ean 3 inches diameter
by 4 inches high

One—Bakelite or hard-rubber panel 1%
inches by 2 inches by 3/16 inches.

Two—National type C vernier dials (C1,
C2)

One—236—O0ne 237—One 238 automebile
tubes. (Arcturus used in tests.)

On bakelite
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The A.C. Superregenode
By CLIFFORD E. DENTON
(Continued from Page 265)

their respective coils. The upper right-
hand knob controls R2, which is insulated
front the panel and varies the voltage on
the oscillator’s plate; thelower knob, gov-
erning R1, which is also insulated from
the panel, controls the screen-grid vol-
tage of V1,

Varying the Suppressor-Frequency

The switeh Sw. whieh cuts in or out
the condenser C3 shunting L3, changes
the frequency of the local oscillation.
With the parts utilized, the osecillating
circuit works at the natural frequency of
the transformer (30 kilocycles) when C3
is out of circuit; when it is cut in, its
capacity of .001-mmf. tunes the oscillations
to 21 kilocyeles. In Table I, the values
of C3 corresponding to various suppres-
sor frequencies, and the signal frequen-
cies to which they are best adapted, are
shown as computed on this hasis. With
other specifications of L3, of eourse, ca-
pacity values will change in inverse pro-
portion to the inductance comprised.
(See “How to Figure the R.F. Coil Sec-
ondary,” by the author, beginning on
page 37 of the July, 1931, issue of Radio-
Crast.)

It is even possible for the ingenious
constructor to use a fan switch, or con-
densers fitted with plug-in terminals, to
approximate most closely the optimum
suppressor-frequency over the whole
range of the receiver’s tuning.

The base is drilled for the 5-prong de-
tector socket V1; the 250-millihenry R.F.
cheke RFC; the equalizing condenser C4;
the bypass condenser C5; the A.F. trans-
former T; the oscillator socket, V2; the
A.F. socket, V3; the pentode socket, V4.

The A.F. coupling coendenser C10 is
bolted to the base. The condenser bank
with five 1-mf. units, C6, C7, C8, C9, C12,
is placed in the center; with the voltage
divider resistor R8 held in place, by bus-
bar connections to the condenser hank,
Mounting C11 near socket V4, and the
oscillater coil L3 near V2, completes the
layout.

Wiring and Operation

The filaments are wired in first, run-
ning the twisted leads under the chassis.
All other leads are run in the most direct
manner, depending upon the design of
the parts used, and their placement. The
center-tapped resistor R6 is soldered to
socket V4, and the resistors R3, R4, R5,
R7 are soldered te their respective ter-
minals, becoming self-supporting.

Little more need be said; as the illus-
trations show the simplicity of the whole
design and wiring.

The leads to the plug-in R.F. coils
should be left just long enough so that
the metal cover can be removed to replace
tubes, when vrequired. Do not depend
upon the metallic connection hetween
shields at this point for grounding. Run
wires to all grounded parts, especially
between tuning ceils and condensers.

Hum and other loeal disturbances seem
low in comparison with the signal level,

and the high signal-noise ratio is an ex-
cellent condition in a short-wave receiver.

More letters covering experiences with
the super-regenerative ecircuit are in-
vited; and, if questions do not come too
fast, and are accompanied by stamped
and self-addressed envelopes, the author
will endeavor to answer them.

List of Parts Used
Two Hammarlund “MLW-125* 125-mmf{. short-
wave comdlensers, C1-C2, and two Kurz-Kasch
vernler dials:

One  Jlammarinnd  1-4-te-110  meter “Maodel
LWT-4" short-wave kit, 1.1 ;

One llammariund 14-t0-110 meter *Model
LAWI-4” short-wave kit, L2;

One llammarlund ~Type RFEC 250" 250-ml.

1:.F. Choke. RFC1

One Ilammariund “Type EC 80" 8§80
equalizing eondenser. C4

One IMlechtheim filter block (five 1-mf. units),
CG-C7-C8-CN-C12

One TFerranti “Type AF-5.
audio transformer. T:

One Sangamo .002-mf. double fixed eondenser
unit. CH-C13:

One Aerovox 001-mf. fixed condenser, C3:

One Sangamo .006-mf, fixed condenser. C10;

One Aerovox 25.mf., 253-volt dry electrolytie
condenser. Cl11;

Two Electrad 50,000-¢hm ‘““Super-Tonatrols,”
R1-R2:

Two Elwtrad 20-ohm V-type resistors, RG-R9;

One Eleetrad 500 ohm wire-wound grid resis-
tor. R3:

Two Durham % meg, 7-watt resistors, R4-R5:

One Electrad 400-ohm wire-wound grid resistor,
R7:

One Eleetrad “R 717 13.000-ohm veltage divid-
er, RS ;

One Carter battery switeh :

One Acme 30 ke 1. I° transformer or equiva-
lent (see preceding article for other options),
L%

Four Pilot UY
Vi

Oue Yaxley 7-wire cable. 3-4.5-6-7.8;

Two Eby lettered hinding posts. 1 and 2:

One output connection hlock, D-10;

One aluminum cabinet TxOHx18x3/32” thick:

Miscellaneous hardware (two National screen-
grid clips; screws, nuts, lock-washers, wire,
ete.),

Data for the coils 1.1 and L2 were also
given in the Oct.-Nov. issue of SIIORT

WAVE CRAFT.

Another alternative is therefore given
here. Take a Silver-Marshall “130 T
coil form (1 inch in diameter, 2% inches
long, with 98 threads in the winding
space) and wind on it 630 turns, in seven
layers, of No. 32 D.C.C. wire, for the
secondary or grid coil. Over this, at the
lower end, the pickup coil L3 is wound—
100 turns of No. 38 enamelled wire. Do
not bank-wind,

The tickler or plate coil is 300 turns
of No. 38 enamelled, wound into the small
slot which is cut into the base of the
coil form for the purpose. The form is
made to plug into a regular UY socket,
for ease in connection.

With a shunt capacity of .001-mf., the
secondary will then tune to about 45 kilo-
cycles, suitable to an ultra-short wave-
length; and higher capacities will lower
the frequency in proportion to the square
roots of their value—as indicated in the
table, which was made for a transformer
of much higher inductance. For the coil
just described, the capacities needed will
be in the order of .01-mf. at 20 meters;
.05 at 40, and 0.2 at 80 meters.

mmf.

3.75-to-1 ratio

(5-prong) sockets, V1-Vv2-V3-
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YOUR FUTURE
A AR

-

. « « prepare for it at
RCA INSTITUTES

RCA Institutes . . . America's oldest radio training
school, founded 22 years ago . . . offers ambitious men
elemencary and advanced courses in many branches of
practical radio. RCA Institutes is directly associated
with the most complete tesearch laboratory in the
radio indusery.

Modetn equipmant.Instructors of practical experience.
Four resident schools — New York, Chicago, Boston,
Philadelphia. Enroll any time. Courses starting every
six weeks. Also extension courses for home study, with

free scholarships for outstanding graduates.
Tuition moderate. lnvestigate today.

@ Ius U A Radio Corporation of America subsidiary
\!l!‘ ‘

T = e |
RCA Inutituten, Tnc,, Dept, IWC-12
= ——— 6 Varick 8t., New York. N.Y.
Gentlemen: Pleane send me your General Catalog. I am

| ¢hecking below the phase of radio in which | am particu- |
larty interested.
{ ] Aircraft Radlo Tnlking Pictures
Dl grnnae, o [ Emeseeg o,
Stadio Servicing Home Entertain. I
I [ ) Televizion ment Equipment.
l Name. . I
' Addreass. I
L Orcupation.

Y Price of scanning

disc alone $2.50

SEE-ALL
Televisor Kit

Noneedtowaitany longer
to enjoy modern television
when SEE-ALL offers
proven equipment at such
low prices.

Less than 20 minutes
required to assemble it.
All essentia! parts and simple in.
structlons to assemble & fool-

proof televisor included.

SEE-ALL Short-weve Receiver
lists for $39.50 less tybes.

At your dealers

otherwise send purchase price
fordellvery postpaid.

L EVISION MFG.Copp
\t\‘ OF AMERICA INC. A )’
S UNION SQUARE NEW YORK CITY
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The Largest Variety of Tubes in the World!

PENTODES — SCREEN GRIDS — AMPLI-

FIERS—VARIABLE MUS—DETECTORS—

POWER — TELEVISION — PHOTOELEC-

TRIC CELLS—RECTIFIER AND CHARGER
BULBS, ETC.

30-Day Replacement on Every Tube!
All tubes are guaranteed to be first-grade quality

TYPE A
Caedlum 'lhoto
€1 11a, overall
lengtlhy 41,7

$7.90

All tubes are guaranteed to be first-grade quality-—comparable to
the best obtainable on the market today. We will replace within 30
days any tube that has not given complete satisfaction.

Such an amazing tube sale has never been conducted.

COMPL ETE STOCK ALWAYS READY FOR IMMEDIATE SHIP-
MENT

Order from this page and note the following terms: No order
accepted for less than $5.00. It is not necessary to send the full
amount of cash with the order as long as your order is accompanied

TYPE V by 207 of the value. Shipment will go forward to you by express or
Telertsion Tube. parcel post C. O. D. All prices are F. O. B. Factory, Newark.

thode, averall size

X6, .. $3.8% UX-201A Special radio frequeney 201A—a
UX-226 super-sensitive 201A.............. .60
uyY-227 Special radio frequency 201A-—a
UX-171A super-senditive ... i .60
UX-171 Special 171AC 1-2 amp. extra coated
UX-240 filament ........co0.ciiniini.n 60

T-14 (210A High Mu) high emission .60
Switch tube, 201A or 112 or 171
double life—all in one............ .60
Adapter tube 226, 227. 171 A, to
convert bat. sets to AC. each.... .60
UX-210- -For power amplifier....... 1.19
TYPE X UX-250—Power amplifier .......... 1.10

Television Tubw 1™ 2 5 Itallast tube ..... LR R TR TR 1.00

sauare rathode, UX-245 R UX-222--Screen mrid ... .......... 1.10

overll o 11,7 Quadrode 5-prong 201A for shecial Photoelectric cell "Caesium.” Size

3R $3.85 CIPCULS o .inneirii i 60 overall 44" ... ... il 7.90
Special detector tube 200A—a suner- WD-11 -Detector Amnb. .. ... ... 60

sensitive detector ...l .60 WD-12- ~Detector Amp. ..........., .60
RECTIFIER AND CHARGER BULBS NEW TYPE TUBES
- A Fr . UY-236—Sercen Grid
123 Mil. rectifying tube (B, H. type) Kadio Freq, Amp.. .85
6/10 amp. trickle charger bulb.............. ... K UY-237-Detector
Amplifier .. .. ..... .
2 amp. old and new tvpe charrer bulbs (list UY-238—Power
$4.00), our price (Tuniar Type).............. 2.00 plifier Pentode ... .86
rom;z.’.’_s ?q "o 5 and 6 amp. old type charger hulbs (list $2.00), UX-230-Dry Cell X
Cell. 1" wrerall, our price (Tungar T¥Pe) .o, veevnnrarrrnnnns 3.75 U;"&gl 8]")(‘. 1}1'("":"';'] 60
-231—D r e
$3.89 UX-280- Used as a full-wave rectifier for hirh amp. ...l Kilt]
OIMISEION o vrresrocrracacaarareareansaaarsaars .40 UX-232-Dry cell
. . R screen grid amp. .. .60
UX-281—Half wave rectifier...............c..0. 1.10 UY-247— Power pen-
Rectifying tube especially designed for use with '?‘19_ --------------- 85
Freshman Master I3 Eliminators UV bhrass Y-235- Super con-
hage, limited QUADLIEY........vviverioviarnans .30 ;}01 DR PORD AN -
1 S e o a0 000a8 0 o 5]
UX-R66—Half-wave Rectificr mercury vapor..... 5.00 UY.851 -Variable Mu &5
e el DISCOUNTS: 100 tubes and over 10%. 500 tubes and over 10% and 109}

Caesium Photn

w217 ARCO TUBE COQ. 38-40 Park Place, Newark, N. J.

Special NET PRICE LIST SO AT TR e

MICROPHONE By CANDLER

S
No. 300 sinzle Burtuin Carbon Type Stretehed
Scientific Method

DIaphFAEmM o veriniinian i rananss
In less than half time re-

Na. 301 Tuo Bultun Carbon Type Nreulml
biaphragm 15
Na. 302 Two Buttun Heavy Tty

No. 303 Two Button Convert Madel . 5 quired by any other. Noth.

Nand Types. also Condenser Types lm\\ Ing like jt. Amazing re:

in_ preharatlon sults. FREE ADVICE If

MICROPHONE REPAIRS you're ‘stuck.’”” Thousands

Any Two Button Microphone reconditioned fast Radio operators taught

at net each (any make).......... $10.00 by CANDLER. world’s only

MICROPHONE INPUT TRANSFORMERS Code  Specialist. FREE
No. 410 Far Single DBatton ............... $ 2.50

| BROCHURE will save you
| time and money, All Ques.
| tions ansSwered personally.
| No oblisatlon. 1f Radio
operator, ask about AD.
VANCED COURSE for
SPEED and Copying Be.

No. 510 For Tue-Batton

No, 310 Far Two-Buiton HEAVY
Inth 100 and 200 thms.

Also send for Price List and Cataloz A of other

Publie address equipment and ecomplete publio
addreas s¥Rtems.

Candler Svstem Sta-

MILES REPRODUCER CO. thon for our S1udetS  hind, and <'MILL" Course.
26 East 22nd St. New York THE CANDLER SYSTEM CO.. Dept. SW-4

6343 So. Kedzie Ave.. Chicago. lil.
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How High Is That
Balloon?

By CAPT. JAMES A. CODE, JR.
(Continued from page 248)

The transmitter is so attached to the
balloon that the supporting and trailing
wires constitute an antenna and counter-
poise, and act as two legs of an ideal
dipole radiator. The frequency radiated
depends on the length of the legs chosen
in conjunction with the circuit inductance,
and the length of these legs is arbitrarily
chosen as 40 feet; which determines the
wavelength at about 125 meters. The
length is not critical, however, and the
legs may be shortened or lengthened as
desired. Oneleg may even be omitted en-
tirely; and then the frequency, as deter-
mined by the capacity of a single wire, is
sufficient to maintain effective oscillations
at a much shorter wavelength.

Signals Heard Eleven Miles
The transmitter signals are readabie
up to 11 miles and, with a fresh bat-

tery, the transmitter will operate from
3 to 5 hours.

When actual balloon tests are made,
the transmitter is first adjusted on a
test stand, immediately before the bal-
loons are released, and it is kept oper-
ating until it is removed for attachment
to the upper antenna leg which holds
the balloons captive. The transmitted
signal is a clear, musical note, of a tone-
modulated continuous wave. The entire
signal energy is confined to a narrow
frequency-band and, since no carrier
wave exists in the system, heterodyne
reception is resorted to after the bal-
loons have travelled two or three miles
and the signal has become weak. The
result gives the signal a hissing sound
which is readily distinguished.

The direction-finding receiver is port-
able. It covers a band of frequencies
higher than the broadcast band and
employs tuned, single-control radio am-
plification; the controlled regeneration isx
confined to the detector, so that C.W.
signals may be received. The input em-
ploys capacity neutralization to elimi-
nate the antenna effect, and an aperiodic
loop is used.

Consideration was given to the prob-
lem of constructing three-dimensional
direction finders; since this would per-
mit direct determination of the angle
of elevation of the balloons, which is
obtained with the visual theodolite meth-
od. It would appear that a combination
loop and dipole, rotatable about a verti-
cal and horizontal axis, would solve the
problem; but, since the capacity to
ground of the dipole is more difficult to
correct than that of the loop, the idea
has been dismissed for the present. In-
stead, it was decided to rely upon giv-
ing the balloons the proper inflation to
determine the elevation by their ascen-
sional rate, and to construct a simple
direction finder. The finder as developed
serves the purpose extremely well, and
is correct to within one-half a degree.
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you’ll find it in

VERYDAY
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4-Color Cover
Over 100 lllustrations
96 Pages—Yx12 inches

R. HUGO GERNSBACK’s latest magazine
:\« contains the most important and recent

develohments in Science, Mechanics, Radio,
Television, Aviation and Chemistry. For everyone,
regardless of age. EVERYDAY SCIENCE AND
MECHANICS will be found to be useful and
instruetive.  Thoroughly illustrated with scien-

tific events from all parts of the world, and

helnful to thousands of high school. university
students and instructors who wish tg advance
their scientific knowledge.

Llany excellent pages for the home workshop
man who finds pleasure in building things; ex-
periments in electricity, chemistry and formulas
of all kinds.

Just to Mention a Few Departments
LATEST INVENTIONS
AERO-MECHANICS
SHOP KINKS
TELEVISION
EXPERIMENTS
FORMULAS
CHEMISTRY
W0OOD AND METAL CRAFTS
RADIO KINKS

AND OTHERS

Special Offer!
8 Monthsfor $1 .00

On All Newsstands

NOVEMBER 1st

Mail Coupon NOW!

EYERYDAY SCIENCE AND MECHANICS
48 I'ark Place, New York, N. Y. SWC-12

I enclose herewith One Dollar for which vou
are to enter my subscription to EVERYDAY

]SE(i:g]}ﬁ.NgEmhI:.ND MECHANICS for the next
Name

Address

O o rdid o State, ..,
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A Short-Wave Super-Con-
verter That's Different
(Continued from page 260)

“self-contained” power supply. (This
converter is supplied in kit form; and
also completely wired, at small additional
cost.

The converter consists of a tuned de-
tector, using a ’24 tube, in conjunction
with a '27 tube in a specially-designed
oscillator cireuit, and an '80 type rectify-
ing tube. The power supply operates
from any 100-120 volt, 25-60 cycle cir-
cuit or (by quick change of two power-
transformer leads) from any 200-240
volt, 25-60 cycle alternating current
lighting circuit; and provides all “A,”
“B,” and “C” power for the converter.
The converter comes wired for operation
on 100-120 volt 25-60 cycle current.

Performance of this “Super-Het”
Converter

The converter designed by Mr. Silver,
operated in combination with any stand-
ard broadcast receiver (either of the
T.R.F. or the super-heterodyne type)
which has a normal amount of sensitiv-
ity, makes a short wave super-heterodyne
which will give loud-speaker reception of
short-wave phone and short-wave broad-
cast programs of practically all Amer-
ican short wave stations and most for-
eign ones.

The antenna lead should be removed
from the broadcast receiver and con-
nected to the antenna binding post at the
rear of the converter. The shielded wire
coming out of the converter should be
connected to the antenna binding post of
the broadcast receiver, and the wire con-
nected to the shielding on this lead con-
nected to the ground post on the broad-
cast receiver, Insert the power cord of
the converter in the nearest light socket,
and the converter is ready for opera-
tion.

No “Squeal” Heard—A New Feature!

In tuning the converter, care should
be taken to see that a short-wave station
is not passed without noticing it. The
short-wave detector is of the non-regen-
erative type, and no regenerative squeal
will be heard. The dial should be ro-
tated very slowly, and the compensating
knob to the right of the dial knob fre-
quently adjusted, to be sure that the re-
ceiver is operating at maximum sensi-
tivity.

Correction Notice

In the last issue of SHORT WAVE CRAFT
we published a table entitled “Don’t’s for
the Short Wave Listener” and we eredited
this to Philip’s Radio, operators of sta-
tion “PCJ”, Eindhoven, Holland. We
have been informed by Mr. A. J. Green,
President of the International Short
Wave Club of Klondyke, Ohio, that this
list of “Don’t’s” was originally prepared
by them and we are glad to give them
due credit.
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YOUCAN'TSEEIT
—BUT IT'S THERE!

No nearly imitative rearrangement of the design
of the CARDWELL, the original metal end plate
—~«rounded rotor condenser has ever matched the
unique electrical efficiency of the genuine CARD-
WELL.

You Can’t SEE It, But I's THERE

Enhancing its remarkable cfficiency is the rugged-
ness and strength of the good CARDWELL. No
dubious expedient making for cheapness of manu-
facture is employed, yet CARDWELLS cost you
no more.

The CARDWELL featherweight “Midway,” a pio-
neer in its clasa. is made in 13 sizes for trans-
mitting, receiving and neutralizing. The 413-B,
150. mmfds.. for 3000 volts, weigha but 7 ounces and
occupies a panel space of only 3”7 x 2%"”, with the
depth hehind pane! 4% inches. Other sizes in
proportion,

Send for fliterature describin® a wlde variety
of transmitting and receiving condensers.

CARDWELL
CONDENSERS

The Allen D. Cardwell Mfg. Corpn.
85 Prospect Street, Brooklyn, N. Y.

The suppller who tries to discourage you,
or attempts to substitute. or refuses to
supply CARDWELLS nas not YOUR in-
terest at heart. He can get CARDWELLS
for you if SERVICE means as much te
him as a little more PROFIT. Get what
you want—insist on CARDWELLS. Order
direct from us if your dealer will not
supply, or fet us tefl you where you may
buy.

""THE STANDARD OF COMPARISON'

SERVICE MEN
Send for this Book/

YOU
NEEDIT! 1

Everyihing for your
business from the
the finest mike 1o
the smallest screw
is in this book.

GUARANTEED

QUALITY GOODS

PRICES LOWEST EVER QUOTED

Fresh new dependable Merchandise at
Bargain Prices!

Leading Manufacturers Lines Complete
Send For Your Copy Now!
HEADQUARTERS
for SERVICE MEN'S SUPPLILS

RADOLEK CO.
601 W. Randolph st.
>, CHICAGO

Co .

dotge Couy Illinois
Randolph St. N
Chicago, TII. CO(/

Please send me without obliga: <Oy

tion your Service Man’s Supply Book.

Name
Address
City.

- State
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PRESTON DYNATRON OSCILLATOR

RADIO frequency circults in both Tuned Radie Fro-
quency and Superheterodyne sets must be adjusted to
greater accuracy than is possible by the use of the
broacast wWare.

The Preston test osclllator covers the broadeast band from
550 to 1500 K.C. and Instructlons are supblled for testing
and adjusting ruperheterodynes. The operatlon [s very
simple, and ® calibratlon chart and wiring disgram is
fastened in the cover of carrying case.
Two tubes are used of the new '32 type. One acts as &
radio frequency oscillator and the second tube is used to
audibly modulate the radic frequency current generated by
the first tnhe,

Dry cells supply the current znd a 5-Drong plug and cable
is furnished. The whole device 13 very simple and easy
to Operate.

A valuable instrument for experimenters and custom set
builders.

List Price
SPECIAL

Preston Output Meter for use
wlth teet oscillator. Used for
trimming condensers. check-
ing tubes DY substitution.
adjusting  detector voltages
and other adjustments.

;.Ist Price o Rt $7.50
PECIAL
EXPERIMENTERS $5.50

Mail Remittance Directly to
The Beede Eleetrical Inst. Corpn.

Penacook, New Hampshire
Send for Bulletin 8. W, 10

Gem Short Wave Unit

for Local and Long Distance
SHORTWAVE BROADCAST

MODEL NO. 2,
TWO TUBE UNIT
This unit Including with plug-in colls ranging

from furty to two hundred meters. The Short Wave
Unit is universal, either for No. 227 or No. 224
Iletector Tubes. Onee this unit Is attached to your
radio. it can always remain. A #wlich on this unit
is 10 cut on and off your regular Lroadeast reception.
We guarantee Short Wave Brosdeast in the United
States and Canadian Stations. For foreign starions.
if all is favorable. thls unit will recelve them whh
great clarity and volume.

Extra culls as low as seven meters can he abtained
from ws at a brice of RO cents each. Regular priee
of this unit tr $15.00. epecial for this Issue only
$0.00 with money order scegmpanying coupon. 20
cents exira for postage anywhere In the 1. & AL
and Canada.

Essenbee Radio Devices Co.
732 Mather St. Chicago, IIl.
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Design
By JAMES MILLEN
(Continued from page 257)

when using the two '35 wvariable-mu
tubes in the circuit, is of some advantage,

The filter comprises a small choke coil
which, because of the low value of cur-
rent drawn through it, can have an ex-
ceedingly small air gap and, consequent-
ly, high inductance without danger of
saturation. On both sides of the choke
are located 8-mf. electrolytic filter con-
densers. The power pack is entirely
shielded from the detector and the oscil-
lator circuits, by means of the welded-
steel partition, running lengthwise along
the chassis. The power transformer also
supplies the necessary heater voltages to
all five tubes.

The I. F. Amplifier

In order that the converter might be
universal in its application to any type
of broadcast receiver, a stage of high-
gain 1. F. has been incorporated as an
integral part of the converter. Such an
arrangement is the outgrowth of an idea
originally suggested by L. W. Hatry, who
will be remembered as the developer of
the “HY-7” superheterodyne, described
last year in SHORT WAVE CRAFT.

In addition to furnishing a voltage
gain of approximately 100, this stage of
amplification also serves as a low-impe-
dance output, or coupling-network; so
that the output lead from the converter
may be connected directly to the antenna
post of the broadcast receiver, without
either making the set oscillate, or having
the antenna coupling system of the set
act as such an extremely low-impedance
“load” on the output circuit of the first
detector as to prevent an appreciable
signal getting into the broadcast re-
ceiver.

The output lead, from the plate circuit
of this I F. tube to the antenna post of
the broadcast veceiver, is shielded in
order to prevent pick-up of any local in-
terference or low-frequency transmitting
station. To further minimize the possi-
bility of any such pick-up troubles, where
the converter is used with an unshielded
R. F. chassis, an I. F. frequency of 575
ke. has been selected.

Coils Selected by New Switches

Numerous metheds have been suggest-
ed for eliminating plug-in coils for short-
wave receivers and converters but, in the
final analysis, it must be admitted that
nothing has yet been recommended that
approaches in effectiveness the 6-prong
plug-in system. For purely converter
use, however, where the number of coils
to be switched in any one circuit are few,
the system developed for the new “NC-
5.” illustrated herewith, has been found
decidedly satisfactory. Perhaps one of
the main reasons is the use of the new
“R-39" molding material; which permits
the many mechanical design tricks with-
out the introduction of prohibitive elec-
trical losses, which would be incurred
should ordinary bakelite be used for this

purpose.
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NEWARK ELECTRIC

Short- Wave Converter

New In Design: 15 to 200 Meters.

World Wide Reception; Unlimited

Range. Model 440, 4 Tubes $34.50.
Model 400, 3 Tubes $29.50

e

The N. E. short wave con.ve_r-ter op-

erates with any make of radio. It
merely connects to the antenna post
of your receiver. Has self-contained
power pack, no other connection, can
be left connected permanently, has
change-over swtich for either short
wave or broadcast reception. Model
400 three-tube for extremely sensi-
tive receivers. Model 440 four-tube
with R.F. stage for any type re-
ceiver.

Sent prepaid if check accompanies order: or
C.0.D, with one dollar deposit.

NEWARK ELECTRIC CO.
A Radio Service Institution
229 West Madison St., Chicago, Il

3

YOUR NAME on the
VOTING COUPON
—page 286—will help organize the
RADIO PHONE LEAGUE

E)H,B-RAEY Ne;

RADIO SET
NALYZERS

AND
How to UseThem |

wth Bl mapctan and descnptions of !
o onslyrens, wha chackern, osclletert, aten I

by L Vi des M)
oo Ny b

A Timely NEW
Radio Publication

JUST OFF PRESS!

If you are a Radio Service Man or if you
intend becoming one. this bock is absolutely
invaluable to you. It goes into every phase
of testing and gives you the very informa-
tion you have been looking for. It contains
also complete description and hookups of
important analyzers on the market. Fully
illustrated with important diagrams, hookups
and other illustrations. The only book of its
kind in print.
Send fifty conts today
for your copy

GERNSBACK PUBLICATIONS,

Inc.

|
| 98C Park Place New York, N. Y,
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The coupling transformers, working
between the high-frequency pre-amplifier
and the first detector, are truly trans-
formers, with the primary interwound
between the secondary in the fashion de-
veloped in connection with the “SW-5"
short-wave receiver.

A mechanically-operated color screen
*on the drum-dial illuminator is driven
by the same knob that drives the fre-
quency-changing switch, indicates which
coll is in use.

Economical M odulators for
Amateur Transmitters

(Continued from page 270)
age of the normal gain through the tube
will vary as shown in the curve., From
this infermation we may calculate the
percentage of modulation corresponding
to a given modulation voltage. This
latter curve, shown as Fig. 2, indicates
that a signal voltage of only seven volts
will provide for a modulation percentage
of over 60, at which point the curvature
of the characteristic becomes excessive.
Now 60% modulation in an amateur
transmitter, with little or no distertion,
is nothing to be sneezed at: and the fact
that a mere seven volts is required from
the A.F. amplifier for maximum modula-
tion means that a 27 or an ’01A with a
good impedance-matching transformer is
all the modulator tube we require.

Fig. 3 is a schematic diagram of a
small transmitter employing this system
of modulation. The plate supply for such
a transmitter will require but a single ’80
rectifier, as employed in receivers using
a '45 output tube. Where higher power
is required, additional tubes may he ad-
ded; or two '45s as “Class B” amplifiers
may be employed in the output stage.

For the Advanced Amateur

For those advanced amateurs, for
whom the power involved in the system
above is too meager, the writer has a
second message involving the DeForest
565 7.5-watt screen-grid tube used as a
modulated R.F. amplifier. Curves involv-
ing the changing gain of the 565 tube
(when it is provided with a sereen-grid
potential varying about a fixed value of
140 volts, a control grid bias of —30
volts, and a plate voltage of 450) indicate
that linear modulation over a range of
some 65 to 706 may be obtained with an
A.F. signal of 45 volts.

For a modulator a '27 tube, resistance-
coupled to the screen-grid lead of the
565 in the manner shown in Fig. 4, will
serve our purpose admirably. In this
case it will be necessary to work the '27
very close to its maximum capabilities,
with a full 180 velts on the plate and a
grid bias of 13.5 velts. The plate cur-
rent of the 27 under these conditions
is b milliamperes; 3 terminal voltage of
450 will be required to compensate for
the drop through the 50,000-ohm coupling
resistor and for the fact that the grid
bias is taken through a 2,700-ohm re-
sistor. The 565 screen-grid tube must be
followed by “Class A” or linear ampli-
fiers, or by “Class B” amplifiers in push-
pull, if quality is to be maintained.
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Arsco New TUX 8£66:. ruaranteed 1000 hours....§ 3.35
Carter screen-grld cap $.10. Also tube shields.. .60
Universal donble hutton MHandl-Mike microphone 8.90

SHhtly used West. Elec. 212D tubes $35.00.

O T s ——— 50.00
West. FElee. shielded (hrm wire cable. cloth

covered.  Special. pe 10
Hardwlck-Hindle 10.000 ohm 507 W erid Teaks. . .50
Cardwell .00023 mfd. 3000 volt. Varlable Con-

deNSEr  \ yormame v e WBEN § 1 I s 5 3.25
Four gang .0005 \nrlahle condensers 130
Teleplex with 3 tape 13.00
Crosley double chokes "1i5 mills. 1.5
Signal Corps panel mtg., 4 Dole double throw

L T T T T o — .60
Aerevox 8 mfd 300 volt, dry Blec. Cond..... 1.18
1—Used Natlonal Radio Institute Course. special. 22.00
Arsco 750 volt., and 7% volt, power pack, fully

Nltored, mrsermerm. s wuarremy yomge v 15.00
Victor ANC power transformers for that Novem-

ber, 1930, transmitter........c...c0iiieninan .45
Metal Monltor cans. 5 x 6 x 7. drilled. and

removable, COVEr: .. . vigrmmmee, ey « S 1.20
Latest Ward Leonard transmitting grid leak for

210, 211 2034, 10,000 ohm.....ceoeiaanee.s .90
Ward Leonard No. 507-37 crid leak for UX

L T ) 29

Ward Leonard srid lenk No. 507-51 for UV 9044 2.70

Ward Lecnard grid leak No. 507-68 for UX 243. 1.20
Aerovox 004 midget fixed condenser............ .27
Cardwell midway 105 mmfd. Tybe $03B. 1.40
Cardwell 153 mufd. balanced midzet condenser.. .35
HERE'S ALL YOU NEED TO GET INTO THAT
FREQUENCY MEASUREMENT CONTEST
Nulld that Dynatron Froquency Oscillator. We
have everything,
1 Spool No, 30D.C.E. wire.......coeeenn.. $ 50
% mfid. bhy.pass condenser .30
1 .006 Bangamo condenser .50
1 Weston Milliammeter 0-10 milis 4.50
1 Five wire battery cable.. .35
1 Gen. Radlo 537 condense: 3.50
143~ Bakellte form...... .20
1 Yaxley 60 ohw rheostal... .80
1 Electrad 200 ohm potent .90
1 Neational Preelsion dfal. 3.75
1 RCA UX 232, 1.38
I Rubber Panel. 7 x 9 3/16. . . .50
The above job completely assembled and wired
less battories, including erlibration with ehart.
$8.50 extra.
RC’A Licensed 233 D.C. Pentode......... eamet 18 1.85
Licensed 247 A.C, Pentode......... 1.14
¥ t'se(l A.C. Pilot Super Wasp with band spread, . 31.50
Gosnulns \a(lonnl .0005 23 pla(e var. cond., st
RCa UX 210 nen. original cartons. 4.20

Open Evenings

356 BROADWAY

INCLUDE POSTAGE WITH ALL ORDERS AND 20% DEPOSIT AGAINST C.0.D. SHIPMENTS

Visit Our Radlo Shack When In Town—Good Time Assured Hi—What Have You for Sale or Trade?
Over 35.000 Square Feet of Space Devoted to Short Wave and Transmitting Apparatus.
WE CARRY EVERYTHING FOR THE HAM IN STOCK

Write for free Ham Sheet

UNCLE DAVE’S RADIO SHACK

Long Distance Phone 43746

RCA T'X 250 new. orizinal cartons..... TP 3.10
Genuine De Forest 5310 tubes... e 20
New latest type R-3 rectobulbs. each.. 6.95
New type R-81 rectobulbs, each. 3.50
New CeCo UX 866 tubes, anconditionally guar.. 4.50
RCA UX 240 Hi-Mu wbe..o.o....... t.00

G.E ol
maranteed six months.

immersed flltel condenscrs. unconds.
slightly used.

2 mifd. 20,000 volt, 2 mfd. 4000 volt, 3 mfd. 3300
volt. 5 mfd. 3300 solt, speclal. each.. 20.00
G.F. double 30 henry chioke total 180 mills spe' 310
cial gy s e S - S MaRA o ST S 2 .
20 —or 40— or 80 meter hand spread coils for
Natlonal Sets. Ier set.......c...ieevaieinioe .75
Arseo 50-wart sockets 95
Arsco T3-watt sockets ..... . 1.35
Arseo 2084 250 watt sockets......... 1.95
Arsco sockets for 212-A or D tuhes.. 3.50
Arsco 2 mfd. 1000 volt condensers. .. 70
Arsco 3% mfd. 1000 volt condensers. hansm 90
Arscoi mfd. 1000 volt condensers....... .00
Above all unmounted but sealed In Paramn
Sturdy leads.

2 mtd. 1150 volt sealed tn fiber box. Beautlful job 1.50
1 mfd. 1250 volt oil impregnated condensers. . 3.25
Ali above condensers are working voitage
not D.C. rating, Hi.

Arsco 1 mfd. 3500 volt transmittineg fllter con-

densers ciserse .50
Arsco 2 mfd. 3500 \'olt

densers .........e0n.e .00
Arseo 1 mfd volt

densers T .50
Arseo 2 mfd. volt

densers o .50
Arsco 4 mfd

densers .o .30
Arsco & mfd.

densers  ...... 2.50
Arsco 16 mrd. tapped at 8 mfd. 1250 volts DC 8.50
Arscol mfl. 1500 volt condensers............ 2.00,
Arsco 2 mifd. 1500 volt comdensers.......... E 3.30
Arsco 1 mfd. 1500 volt condensers.............. 5.95
All Arsco high voltaze condensers are Ruaranteed

one year.
600 Volts 800 Volts

115 7Y (¢ (RGN $.20 1 mfd. e mmeis .30
2 mfd. . .25 2 mfd ... .40
3% mfd. ....... .35 3% mfd. .30
4 mfd. .. .40 4 mfd. .60
T'niversal \Iicrnphanes Model BR 14.30
Universal Microphones. Model KK 28.00
T'niversal Mlerophones. Model LL 12.50
Universal 3aby Mikes QRQ .. _.... 2.85
Universal Baby Mikes with switch. 25 ft. cord.. 4.30
Unisersal Handi-Mikes ....................... .75
Arsco calibrated Monitors with batterles. three

coils and individual calibrated charts........ 9.35
Arsco callbrated wavemeters............... 6.25
Cilarostat 230-walt primary rheostata. each... 3.50

MORE FOREIGN TRADE SOLICITED

ALBANY, NEW YORK

REVOLUTIONARY

That describes this ultra modern
short wave tuner—

The VARI-COIL

Gives you single dial control over a range
16 to 100 meters with perfect regeneration
over entire scale. It uses the best of
materials with sound engineering princi-
ples.

W'rite for information.

ARTHUR J. HURT & CO.

550 Clayton St., Denver, Colo.

Everyone Interested in SHORT WAVES
should read the announcement on Page

286 of the new Radio Phone League

www.americanradiohistorv.com

~ Morse or [(mfmeﬂ/a/

TELEPLEX is morc 1han a
machine — it is a STEM.
It teaches you crpcrt sending
and receiving, Morse or Conti-
nental Code—for amateur work
or a good-pay position.

TELEPLEX is used by the U. §. Army and Navy
and leading radio and telegraph schools.

Entirely NEW code course in 12 rolls of tape.
During the last ten years, TELEPLEX has trained
more operators than all other methods combined.

Write for Folder SiV-6

Teleplex Co.
76 Cortlandt St., New York



www.americanradiohistory.com

296

Aluminum Box Shields

Beautiful Silver Dip Finish

5 x 5 x 5 Knocked-down
Coil Shield (like pictured
on Tight) .eeeevensinns 100
BX 9 X 6usecencnnnnssis $LBT
6 x 10 x 7 Monitor Size... 3.20

P

T

We make any size to order.

Alcon Shield Plate, 25¢; 7x16 Aluminum Panel, T3¢

= “BUDDY”
Test Prod

Always sharp pointed, using
phonograph needlea, 4 {t, wires,
spade or phone tips. Colored
mipples identify each lead.

75¢ each. $1.50 per pair.
1| WE SPECIALIZE IN RADIO
' I'ARTSM;:XCI.I'SIVEIE.Y parts |
furnish for any kit in any
e magazine.
.00035. Midget Cond....81.75
80 Millihenrv Choke... .59
Pilot Coil Forms....... .35

3 Gang, 4 Point Switch 2.25
2 Gang. 4 Point Switch 1.6
Sponge Rubber Phone
Cushions ........50c pair
Please include sufficient
postage

BLAN, The RADIO MAN, Inc. |

Dept. SWC 1231
89 CORTLANDT ST.

LLEL

Short u. nve coils,

NEW YORK, N. Y.

We carry a complete line of
the following parts and units:

Aerovox Plfot R.C. A,

Amertran Readrite Peerless

est Signal Farrand

8.8 L. SIomcm-H-Isko Oxford
Carter Thordason Eria
Clarostat Tom Lab Muter

Cardwell Teleplex Baldwin

Electrad tken Rola

Esico Weston Duo

Flecthelm Sangame

Fleron Yaxley Magnavox

Franklln American Microphone Wright.Decoster
Hammariund Unlversal UBES

Harwick Hindle Shaiicross . C. A,

JMeflv‘vtlll SPEAKE %unnlnuham

er . B ungsol

Marco Bosch

Natlonat Jen

WRITE IN FOR DUR PRICES ON THESE ITEMS

FLECHTHEIM METERS

0-300 DO volts.. . .iieiiiii i i [ IE 1
0-500 DC volta....... 1.95
0-600 AC & DU vylts. 2.50
High Tensjon Test Prods..eeee..eresorseeaerenneaeens 350
Ambllon Single ftntton 1and \Iirrnnlmm 5 . 3.95
Hammarlund Variable Comdensers—.0003.............. 950

FQAIRRIAND INDUCTOR OYNAMIC SPEAK;RS
o-1neh (00660b00a000A0000 030000

12-inch  .....oaiiiaa. T 7.95
R. C A \ru:m-m 1)msuls...... 73
Jepsen—N-7 D.C. 110 v,
Yictor—1I». C. Sneaker. 5

C. A. 106—A. C. Shenker. ...

Super-Peerless 12-inch A. C

using hmlhlo “(’(‘llﬂﬂ'
and Flkon lum Conden-er

r'.nsns; e
£88 a8R%

Peerless D. €. 12-inch Dynamic Npeaker N
oxford—14-inch  Audliorlum A, €. Speaker. ..., 1
Oxford—12-inch D C. Iwnamie .\'penkers 506 25
New Prime Motor—100 volt. A C.. . .. oivno. o 8.95
Muter X, . 10-ineh Rpeaker........ ..o aeaenin 7.95
Wo speciallze In Amplifiers amd Publle Address Sys.
tems: alsp Transmitters.  Serel in your indquirles.
CARTER RHEDSTATS
OHM>
1.8 =5 2000 All at One
1,8 5 3009 Special
ii =0 6000 g Low Price
1n o 10 000
= lnnn 25,000 ZSC ea. {
BARTER SHIIELDED VOLUME CONTROLS |
5 1 000 Special
18 304
2 lso m.gooo 50c¢ ea.
CARTER SHIELDED VDLUME CONTRDL with SWITCH
il M~
13 ine oo Special |
3 d
s 10,000 59¢ ea.
BARTER SNIELDED POTENTIOMETER with SWITCH
oHMS
10 i Special '
"000 20.000
P S9c ea.

TRY MO RADIO CO.

177 Greenwich St. New York C:ty_

SHORT WAVE

The New Pilot All-Wave
Receiver
(Continued from page 275)

from the ideal intermediate frequency for
waves below 200 meters. The “All-
Wave” was designed to use two LF.'s so
as to give maximum efficiency on both
speetra. When the short wave section is
used the antenna is coupled to the detec-
tor tuned circuit through a fixed con-
denser. The oscillator and detector cir-
cuits are magnetically coupled. Both
circuits are tuned by a two-gang vari-
able condenser with a small additional
vernier across the detector tuning con-
denser to provide accurate tuning. This
is especially necessary on shart-wave sets
where antenna constants and large fre-
quency coverage make it almost impos-
sible to absolutely align both detector

| and oscillator circuits with a ganged con-

denser.

The induced voltage from the oscil-
lator mixes with the incoming signal in
the grid circuit of the detector and the
resulting beat, which is about 550 ke,
is impressed across a circuit tuned to
that frequency and transferred from
there to the grid of the second 24 tube.
This tube, which is a very efficient ampli-
fier, is coupled to the broadcast section
of the set through a fixed condenser.

A tuned plate oscillator is used in this
section to secure maximum frequency
stability.

The coils are located about the wave-
changing switch so that the effect of any
one coil upon any one other coil is negli-
gible. The forms are so situated that
three are mounted directly on the switch
and two, covering the fourth and fifth
bands, are mounted on top of the chassis,
which thereby acts as a shield between
the two sets of coils.

Switch Is Reliable
The switch itself is absolutely fool-
proof and represents a very ingenious ex-
tension of the most common form of
switeh—the knife-blade type, the detector
grid, the oscillator plate and the oscii-
lator grid are the points that are switched.

Separate Power Supplies
Each section has its own power sys-
tem and is adequately filtered so that
there is no possibility of hum troubles.
This separation of power systems allows
for easiest serving and makes for greater
simplification. FEach section can be re-

moved and inspected separately.

The spectrum between 10-200 meters is

. divided into five bands which allow for

an unusually wide coverage. These bands
are 10 to 19 meters, 19 to 35 meters, 35
to 65 meters, 65 to 110 meters, and 110
to 200 meters. There is, of course, gen-
erous overiap between bands.—Radio De-
sign.

WWW. americanradiohistorv.com

CRAFT

Dec.. 1931—Jan., 1932

Official
Radio Service
Manual

Complete Directory

1231 - 1932 Badis Receivers

Full Radio Service Guide

—

Difficult Problems
in RADIO are Solved
in the 1932 Manual

In all Radio history no book, so complete and
thorough, as the 1932 OFFICIAL RADIO
SERVICE MANUAL has ever appeared,
wherein solutions of most complicated radio
problems ean be found, quickly and accurately.
Fvery conceivable radio subject is carefully
explained with illustrations and diagrams.

Briefly here is what is to be found in
the 1932 Manual:

A step-by-step analysis in servicing a receiver
which embodies in its design every possible
combination of modern radio bractice: it is
fulty illustrated and thorouszhly explained. It
iﬁs t‘?e greatest contribution to the radio service
eld.

Chart showing the operation of all types of
vacuum tubes, whether new, old or obsolete.
An exclusive resume of the uses of the Pen-
tode and Varisble Mu Tubes and their char-
acteristics.

Complete discussion of the superheterodyne
and its inherent peculiarities. Also a special

chapter on tools used on sBuperheterodyne
circuits.
Schematic diagrams and circuits complete

with color codings.

Imbortant chapters on commercial aireraft
radio equipment: new data onh commercial
short wave receivers and converters.

Servicing and installation of public address
systems and talking machine equipment.
Standardized color codin®s for resistors.
Operation of old and new testing equibment:
tube voltmeters., output meters, oscillators
and aligning tools,

A full section on Midget radios—their design.
circuits and tybes. How to service them niost
economically.

Hundreds of schematic diagrams of older radio
receivers which have never been published.
Blank pages for recording notes, diagrams
and sketches: these pages are transferable to
any part of the book.

OVER 1,000 PAGES

Over 2.000 Diagrams, Charis and Illustra-
tions; Flexible Loaseleaf Binder: 9x12 Inches:
Complete Directory of All 1931-1932 Radie
Receivers; Full Radio Service Guide; For
Radio Service Men; 1ealers, Johbers, Manu-
facturers, Set Builders and Experimenters.

Clip Coupon NOW'!

GERNSBACK PUBL l(‘AT]O\Q Inc.

96-98 Park Place, New York, N. Y. SwWC-12
Enclosed herewith $5.00 (check or Money
Order preferred) for which you are to send
me One Cupy of the 1932 OFFICIAI. RADIO
SERVICE MANUAL and the Supplements

every 60 days, ABSOLUTELY FREE,

1 EY 1) 5800668000006 08800 naa e A 00 B0

Address ,.............

City ... ....... .State D000
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Incorporate
Companies

Organize, re-organize
and arrange stock or
bond issues. We help
you raise working
capital.
Write:
Bond House of Illinois
612 N. Michigan Ave., Chicago, Ill.

PEALERS WANTED
EVERYWHERE
to sell
THE POLICE LOWWAVYE
CONVERTER

A new Inventlon that Is essily attached to any radio—by
means of which angone an tune in, st any time on local
police Lroadeastlng and get suech thrilline—exelting—and
often sensational—item~ as fieadquarters Luts on the air
for Radio-Police squads.  Slmple  instructions are fur-

nished.
Sells for Only $3.00

Semd $1.79 for sample. no stamps, Or If you wish, send
10c in stamps for C.0.1). order and pay Postman the
balance of $1.69.

Police Lowwave Laboratories
1460 Huron St. Toledo, Ohio

KNOW the EFFICIENCY

of your tubes

Tests all tubes in general use
—including the new Pentode
and Varlable Mu serles.
Uces only two sackets! Ry
turming  selector switeh to
designaticn on chart of type
of tule to be tested, accu-
rate Teadlngzs may be made
in a minlninm  of time!
tareect  readlogs for each
type of tube are perma-
nently iwlicated on the
chart, as your accurate
guldance,

Ideal fur nse Dy serviee
men. dealers, experiment-
ers amnd even for the con
sumer who wlshes to test
hls tubes at home The
The price makes it posslble fur everyone to own. $9.95

MADSEN INSTRUMENT COMPANY
98 Park Place, New York, N, Y.

Do You Tune or
Simply Fish for

Short Wave Stations?
INTERNATIONAL SHORT WAVE RADIO
NEWS will bring you up-to-date sched-
ules of Short Wave Stations throughout
the World for 12 months for only $1.00,
single copy, 10 cents. In addition IN-
TERNATIONAL SHORT WAVE RADIO
NEWS will bring you all the important
“dope’” of happenings in Short Wave
Radio everywhere.

Order Your Copies Today

INTERNATIONAL
SHORT WAVE RADIO
Box 22.

NEWS
Boston, 390,
Massachusetts

Jamaica Plain Station

SHORT WAVE IS HERE
New Adapter Fits Any AC Radio
New WORKRITE Adapter brings
Police, Forelgm .\irplanc, Ama-
., Short

teur, amd leading T
Wave tatlons. on any_ AL
Radlo, AN wave lengths, Easily
attached, Dig demand. We guar-
antee it, Rpecial proposition to
live dealers and acents.

Write today to
TWENTIETH CENTURY CO.,
1567 Coke Bldg, KansasCity, Mo,

SHORT WAVE CRAFT

All-Electric Single Dial
Tuning, S-W Super-Het
By K. KONIG
(Contintted from puage 269)

screwed to the bottom with properly bent
flanges; see Fig. 2.

On the under side of the subpanel
(Figs. 4 and 5) we find the potentio-
meter P, whose center connection is
bridged by the condenser Cl11, also the
lead-off condenser €% and the decoupling
devices—R4 with C13, and R5 with C14.
In fastening these parts one can often
make use of the fastening screws of the
parts mounted on the upper side of the
subpanel. The metal cans of the block
condensers are, as is seen in Fig. 4,
grounded by a lug placed under the fast-
ening screws; likewise the mounting
angles W, and the already mentioned
angle strips WS. The heater wires have
holes drilled for them, so far as possible.
On the side wall of the power unit we
find six insulated terminals mounted. In
Fig. 4 one of these practical terminals is
drawn separately in an extra illustra-
tion. On the threaded part “s” are two
insulating dises "«” and “4”; of which
“h” extends into a corresponding hole in
the metal plate with a cylindrical pro-
jection “i.” According to the thickness
of the metal plate used, one can adapt
projection *‘i” to the thickness of the
plate, using a file. The two hexagonal
nuts hold “a” and “b” firmly against the
plate; and the lead wire is put under the
terminal screws.

The terminals of the A.C. power trans-
former marked “8 V” furnish an A.C.
potential of 11.5 volts. The copper-oxide
system Cu operates in bridge hookup as
a full-wave rectifier, and is of suitable
dimensions for an A.C. potential of about
12 volts, and a D.C. output of ahbout 6
volts, at 1 ampere. “A” and “B” are the
connections for the secondary side of the
A.C. power transformer (8 V); C and D
are the terminals for the direct current.
An automatic switching device is AU,
which, on the opening of the cover, cuts
off the A.C. supply current. The de-
vice consists of two springs “f)”” which
were taken from a commercial switch.
The two springs are mounted on an in-
sulating plate P1, which is fastened to
the side wall by an angle mounting.

The second part of the switching de-
vice (Fig. 6), the contact closer, is fast-
ened to the lid of the case at the right
spot. It consists of an insulating plate
P, on which there has been fastened by
two screws S a properly bent strip K of
spring sheet metal. Through holes L,
in plate P, it is fastened on the lid of
the case.

The receiver and power unit represent
together a very stable chassis. Finally,
the parts on the front panel have to be
connected; the voltmeter V, the switch
A-E, and the resistance R7, likewise the
terminal serews on the receiver side. The
final result is shown in Fig. 7.—Funk
Bastler.
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RADIO
TELEVISION

The good jobs in any profession are held
by the better-than-average men—the men
with technical engineering training.

The leaders in radio today are the men
who were STUDYING radio ten years ago.
‘The leaders in Radio and Television to-
morrow will be the men who are seriously
preparing today.

We offer Advanced Courses in Practical
Radio and Television Engineering for the
experienced radioman—Complete Courses in
Practical Radio and Television Engineering
for the less experienced radieman.

|
|
|

Send in the coupon for complete
details TOD 1Y,
Capitol Radio Engineering Institute
Riggs Bank Blidg.. 14th & Park Road, N.W.
Washington, D. C.
PMeare send me with
details of th 1
course),
O Adcanced course in Practical Radio Iin-

1t ohligation complet
PP W
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O Compicte convse in Pratical Redio Ea.
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O Ad:anced cowrse v Practical T ision
Inaincerin

O Complete 1 i 7 al Toleiision
Lgineerin
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See JERRY GROSS If

Transmitting Equipment,

Parts or Short Wave"
Material

Special transmitters, ete..
built to order at reasomable
prices.

Eisemann Ileadphones 2200
ohms. .. real sensitive, Snecial
per pair $1.50.

&-8 mfd. 450 V Aerovox Elec-
trolytic Condensers, $1.35 each.
(Limit, four to a customer.)

AND HERE'S GOOD NEWS

Jerry's Free (Code class on the premises
from 6 to 7 P. M. Wednesday nights. This
is a good chance to learn the code. Bring
your own headphones,

Copper tubing all wound ends drilled free
W” x 2%* diameter, 10c per turn.

Alumi rl/m"—’.’/ll)c per square inch

i’,""“l“"" 3/432”-3/4¢ per square inch

2 1/8” — 1lc per square inch

Write for our prices on aluminum cans.
ALL NATIONAI. RECEIVERS IN STOCK.
GET OUR PRICES DBEFORE DBUYING.
Don’t be fooled by other sets. The National
set has a tuned screen Grid Stage.

You Want

New York City

23 Warren Street

ATTENTION

Dealers and Servicemen

Weite now for our new 1932 Radio catalogue. Every-
thing listed at lowest possible wholesale Drices.

JOHNSON RADIO MFG. CO.

Tarrytown Rd. Pleasantville, N. Y.
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AUTOMATIC
VOLUME
CONTROL

Is obtainable in the ITY-7 Short-
Wave Superheterodyne. With or
without A.V.(C. as you wish.
Write now.

National, Aerovox, Flechtheim, Pilot,
Electrad, International, Centralab,
Polymet, Sprague, Cardwell, Insuline,
F'rost, Tobhe, Siemens-Halske, Claro-
stat. etec. 24 HOUR MAIL-ORDER
SERVICE.

Write now, inclose 4c, for
volume-control hooklet. Helps
on all repair and replacement
problems. Simplifies every
volume-control job.

Hatry *Young

119y
Ann Ji.

NEW ACSW-5
by National
Uses ‘45 and '35
Tubes—in Stock

Kit price ...... .. 84674
Factory wiring... .. ... 5.88
Power-pack ................ .23
Standard SW-3, '35 and 27 tubes.
STt PEIGE) b o inlet wiet D)« o] 30 .$46.74
Factory wiring ... ... 5.88
Power-pack .................. 20.57
SW-3—Wired ........... ... 32.34

D.C. 2 volt models at comparable prices.
Aet nowe, offer good for 30 days.
Full stoel National Parts.

Phone
S=2733

HARTFORD, CONN., U. 8. A.

Stoppani
Belgian Compass

Being a precision instrument. the Stophant Cl"n|m§' lends
itself admirubly for use in the Radlo Experimenter’s test

taboratory. It affords an ideal means of determining the
polarity of magnets, electro-magnets and solenoids carry-
ind ourrent. Since the comliass needle Is ltgelf & maznet.
haring a North-seeking pole {which is actually the South
pole) and South-seeking pole (whieh 1s actually the Nerth
pole); and since. as we all know, lke poles attract each
other antd unillke poles repel each other, it is merely
necessary to bring the compass in the vielnity of the masg-
net unter test. The North pole of the combass needle
wilf then point to the North nole of the masnet umler test
or the South pale of the needle will peint to the South
pole of the magnet denending. of course, upon their rela-
tivo positions.

May Be Used As a Galvanometer

Neeause of its unifurm Mmagnetic properties, nhizh sensi-
tivity, and delicate frictlonless bearings, the Stopvaut
compass may be ulilized to ndvantage as a highly precise
ralvanometer for detecting electric currents In experimental
or conventional radio circults. The Compass iz easily aml
readily converted Into safd galvanometer by merely windin:
soveral turns of ondinary radio wire completely aronnd the
face and lower case of ihe compass: leavine small 8Spaces
between turns to phserve the movelents of the necdle.
The ends of the wire ire broughit out as test leads to le
inserted in series in circuits umder test. A deflection of
the compass needle In either direction indleates the pres
ence of an electric cucrent. Incidentally the intensity of
the current may be clnsely approximated sinee the forco
with whieh the neestle gyrates is proportional to the in-
tensity of the current flowing throudh the wire,

Stoypani Compass is an ddeal |RURVEYORS Instrument
with efevated sights. It js made of Solid Bronze. Parker-
ized, non-rusting, graduated in 1710, Ruby Jewelled, 4
fnches square.  Fitted in a hardwood c¢ase, with set
gcrew In eorner te hold needle rigid when not in use.
The United States Government paid more than $30.00 for

pretision instrument.

Our Price $4.50
Gold Shield Products Company

102 Chambers Street New York, N. Y.
T e

“‘HAM» ADS

Advertisements in this section are inserted
at the cost of two c¢ents per word for each
insertion—name, initial and address each
count as one word. Cash should accompany
all ““Ham" advertisements. No less than
ten words are accepted. Advertising for the
February-March issue should be received
not later than December 10th.

UV203-A, socket $10. Radlola 28, £10. Radiola
. $2.50. Silver Marshall I3 Ellminator,

$5.00. German Seibt headphones, §2.00. RCA
210 Uni-Rectron with tubes. £9.00. Silver
Marshall 210 Unipac, $£25.00, E. Carter

(W2CG1), 922 Crane St., Schenectady, N. Y.

WANTED—SW Receiver. Transmitter. Write
Armstrong, Ilolderness Scheol, I'lymouth, N, .

SWAP stamp collection, photoctectrie cell. radio
magazines, parts and Yooks for other parls,
radio magazines. camera or ? Esperanto cor-
respondence wanted. Lindberg (W8CIL), Sher-
man, New York.

DON'T grope in the dirk for short wave sta-
tions. Read the International Short Wave
Club  magazine and JIearn what others are
hearing. News is maited to yvou within five days
arter it is received at headyuarters, in time to
e of value in tuning-in, Ask the fan who is
member.  Send for npartienlars.  International
Short Wave Ciuh, Klondyke, Ohio. The Oldest
short wave broadeast listeners' organization in

| the world.

HAVE Adding Machine; Addressiig Machine;
Multigraph ; I'hileo I3 Eliminator. Want ro-
tary converter. (22 v. DC—110 v. AC); Semi-
Automatic key: TPower transformers: Short-
wave super: Transmitter parts; meters, ete.
Send list and full descriptions. IIuhert Sher-
man, Cloverdale, Ind.

SPECTAL—Power packs for 4 UX 210s 3530
Volta pure DC at 160 wills, 7% volts AC for
filaments at 3 amperes CT, at $13.00, Filter
chokes 160 mills 42 heary $2,00, 500 mills
£5.00; also filter condensers any rating. 40%
off. Wireless Supply Company, Charlotte, Mich.

TWO tube, comhined transmitters and reeeiv-
ers put up for $6.50. John Kumpas (WICPU),
54 Cohasset Street, Worcester, Mass.

WWW americanradiohistorv.com
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The Propagation of Short
Waves
By ROBERT MEYER

(Continued from page 274)

is shown in its summer and winter posi-
tions. Although both illustrations show
the same time position of 18 o’clock (ie,,
6 P. M.) Greenwich time, the continents
differ greatly in their positions to the
network of conductive lines. For instance,
the course of radio waves from Europe
to South America is considerably longer
in winter than in summer, and the op-
erating conditions are worse.—IVissen
und Fortschritt.

How to Cure “Dead Spots”
(Continued from page 273)

and the writer has designed one in which
no serious dead spots occur over the
whole of the short-wave tuning range.
This consists of a %-inch ebonite or
hakelite tube, 4 inches long, on which
is wound one layer of No. 36 wire.
Dead spots will also sometimes occur
when a tickler coil of too many turns is
used. Always use a ticller coil as small
as possible, consistent with steady re-
generation  effects. — (EDITOR'S NOTE:
Wire sizes are British Wire Gauge.)

Enhanced Audio Amplifi-
cation

(Continued from page 276)

But this is not all; accentuation, or
the reverse of the low-note reproduction
can (within limits) be varied by chang-
ing the value of condenser “C.” If its
capacity is 0.5-mf., a rising character-
istic of 1.4 times that with a 1-mf. con-
denser can be obtained at 40 cycles;
whereas, if its capacity is 2 mf., a fall-
ing charaeteristic of 0.875 times that of
the 1-mf. capacity is obtained.

Therefore, if your speaker is deficient
in its bass response, the value of “C”
should be altered to 0.3 or 0.5 mf.—E. T,
Somerset, G2DT (England).

Simple Sending Antennas
for Amateurs

(Continued from page 259)

wire is to be a multiple of half the wave-
length. A length of 40 meters is espe-
cially favorable; since with it 20-, 40-,
and 80-meter waves can be sent.

The tuning is done in this way; first,
the absorption circuit is brought in
resonance with the sender, as determined
by the hot-wire ammeter. The antenna
is connected at the side opposite the
meter which, with correct adjustment,
should not be affected by this. In prac-
tice, however, current changes of 15 to
20% play no important part; and opera-
tion is possible even with fluctuations of
over 30%.—From “Radiowelt.”
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Home

RADIO——

45 VESEY STREET
NEW YORK

.

New York’s Headquarters for
Transmitting Apparatus

IT'S A WOW
A Real 5-Meter Xmitter.

LEEDS leads again with the latest
56 MC transmitter kit

COMPLETE KIT, $18.50

This 5 meter transmitter, fully described in Oct.
1931 General Radio Experimenter.

Write for FREE folder riving complete data and
hook-up
We recommend Hulls 5 meter super regenerator
receiver described in July (.8.T. 1931.

Composed of the following parts.

1 Aluminum Panel 5”x7"x 5GDa86000aa $.25
1 Aluminum Panel for base 5% xu”x o Pa0aa 28
2 Aluminum_ DBrackets 21.7x6," .. .30
1 National Type “A” Dial................ 1.47
1 Special Insulated Couhlmz ........ o 25
1 Cardwell 406-B ... ... ... 1. ... .. ..., 1.63
1 Bakelite 1,” Rad..................... .15
1 Cardwell Balancet Condenser.. .. ..., ... 75
1..00025 Fixed Condenser,................. 15
1 .001 Fixed Condenser................,.. b 30
2 1 mfd Flechtheim or Aerovox @ 60c.... 1.20
1.1 907 Condenser. . .. .......ccoeioiu,an 25
1 001 Condenser................. 00caoao .. 21
1 Lynch 2 mey Resistor............. eirree W30
1 50,000 W. W, Clarostat......_...... D00 000 .90
2 2,000 ohm Electrad Snprouors @ 24c.... 48
1 150,000 ohm Lynch Resistor...... . .30
1 General Radio 271-J Jacks @ .20
1 Pair Plur-in Coils as specified. . LT0
1 R. F. Choke as speeified...... 5 . W35
3 General Radio 138 Sockets. . 0 ... LO5
1 Phone Jack ............... ... 30
5 Eby Binding Posts @ 9¢c.. ...... 0000000 45
1 General Radio 285.H Transformer. . 1.30
1 Oscillator Coil as specified, wound on
bakelite form ................. .. .,... 1.50
1 pair hakelite end plate for condenser
mount as specified................. ee 50

Hardware ..,.. cesesaesa.  JBD

$16.39
COMPLETE KIT
Ity d. A rt I $
st pict, o oo o0 $14,75

Note abore prices approximately 307 discount have
been deducted from the rc‘gular tist price.

SHORT WAVE CRAFT

When to Listen In
By “BOB” HERTZBERG
{Continued from page 263)
Holland

Oue of the less-frequently
tions is I'CV, located at
Thix uxes a wave of 16.57 meters, and, like its
brother  station 1I'CJ, announees  In several
langunges, It ix on the air 8aturdays at about
10 :30 in the morning, LEXT,

heard Duteh sta-
Kootwijk, 1Tolland.

California
The west coast station that has been work-
ing with Bangkok, Sinm, ix KER, Bolinag, Cali
fornia. on approximuately 240 meters,  There is
a whole flock of KE- stationx at this place like
Iy to e heard on a number of wavelengths at
#ll bours of the day and niglht.

Australia

Following is the cotuplete schedule of station
VIREME, Sydney, Australin: Midnight to 2 a,
., ERT. for Ametiean countrles hordering
the Pacifle. 4:30 to 6:30 a. m. for New Zen-
lund. Fijl, New Caledonis, New Guinea, and
tslinds of the Pacitie and Fastern Australin.
G0 to S0, m. for West Australia, Java,
dapan, China, Stralts Settlement, Burma, Cey.
lon and India. 2:00 to 4 p. m. for {ireat
Britaln, Western Europe, South Afriea, British
East African possessions, Fgypt and other Afri-
can countries. Al programs include ax a sort
of identifying =ignal the langh of the Kooka-
burra, an Anstralian bird rsometimes ealled the
“langhing jackass"),

Melbourne, Mustraiina, VIKBME, tran<mits on
the same wavelength frnm D00 te B0 AL m.
every Weodnesday and Naturday,

More Time Signals

Mr. Eruest Madison, of Scranton, Jowa,
sends in some dope on station NPO), the U, S
Naval Ladie Station at Cavite, P. 1. 1le has
recelvedd a letter frem them. part of which
follows @

SNTO breadeasts tie signals for the Manila
Ohservatory twice a day at 11:00 2. m. and
1000 poom.. 120th East Meridian Time. NPO
uses the following frequencies. one of which
you ean hear an: hour of the day: 17744,
15575, 18008, 9050, 8802 and 18100 kilocyceles.
Transpacific traffic is handled on 13375 and
D050 ke, with a 25-kw. erystal-controlled trans
mitter.

Arlington Time Signals
The Naval radio statlon at Arlington, Vir-
ginia. ix undoubtedly the hest known of g1l sta-
tlons transmitting time signals.  We have heen
able to obtain the operating schedule, whleh is

published herewith in full.

NAA Daily Time Signals

Hours, ELT. Kiloeyeles Meotors Power
I7.8 (are) A1 LGRS0 350 KW,

L0, m. 113 A2 2840 S KW,
415 At T402 10 K.w.
8030 Al 31398 10 K.w,
113 A2 2840 5 KW,
690 A3 434.5 1 K.wW.

11 :55-12 :00 4015 A1 74,72 10 KW,
Noon &x70 A1 33. Q“ 10 KW,
12045 A1 24.M 10 K.w.,

16060 A1 1R.68% 10 KAV,

17.8 (are) Al 16850 330 K.W.

A New Console Receiver

for S. and B.C. Waves

(Continued from page 263)

A big advantage of the Stewart-War-
ner converter is that in changing from
the broadcast band to short waves—and
vice versa—it is not necessary to discon-
nect the converter and attach the an-
tenna to the broadcast receiver. This,
as well as the change from one short.
wave range to another, is accomplished

by the “range switch”,

www.americanradiohistorv.com

A NEW
CIRCUIT

The Engineering Department of the Shall-
cross Mfeg, Company has designed a generale
purpose

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

WIRE WOUND

RESISTORS

The voltage range is from 5 to 1000 volts.
1000 ohms per volt and the current range
is from 1 to 500 Millismperes A.C. and D.C.

A complete diagram and full information
on the construction of this circuit are con-
tained in our Bulletin 150-X, which also
contains very useful information on the
application of Akra-Ohm Resistors to multi-
range voltmeters, ohm meters, ete.

Our nen Bulletin 150.X will be scut
upon receipt of 4 conts in stamps.

Shalleress Mig. Company

ELECTRICAL BPECIAL'I’IE
00 PARAER avEsUr

\w nqdale Pa.”
/Q

$

THE ONLY WAY
To be sure you won't miss an important
article is to subscribe to
SHORT WAVE CRAFT

PANELS

TUBING & RODS

FORMICA, BAKELITE AND HARD RUB-
BER—STANDARD OR SPECIAL SIZES

Cut While You Wait

Drilling, Engraving and Special Work

AND CHASSES
“ Made and Cut to
Order

Neutralizing
Screw Driv-
ers, Short or
Long Sizes

COUPLINGS in

Brass and Bake-

lite for Y% inch
Shafts

INSULATING BUSH-
INGS for all size Shafts
TEL. CORTLANDT 7-4885
Mail Orders Filled Immediately

United Radio Mfe. Co.
191 Greenwich St. New York
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- = N0 greater magagzine

published on

TELEVISION - + Sony

4-Color Cover
9% 12 in.

On All Newsstands

Now
25¢

Timely developments in radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS—
Mr. Hugo Gernsback’s latest magazine.
Rapid advancement in this art today
is becoming a repetition of the radio
cycle of years ago. Daily broadcasts
are becoming more numerous and
experimenters are following in quick
order in building television sets for
experimental purposes, Foresight of
its developmient can be seen by the
pioneers of radio—they are equipping
themselves now with television ex-
perience.

The articles published in TELEVISION
NEWS are of primary importance to
experimenters—they are simple in con-
struction, understandable and replete
with diagrams, photographs and illus-
trations.

A Brief Summary of Contents

Prominent Television Authorities

AYLESWORTH—REPLOGLE—DR. NOACK—VON

ARDENNE—NASON—ZEII BOUCK—DR. BUSSE

BOOGARD

FEATURES:
¥xlitorlal.
The Promise of Television, by Merlin H. Aylesworth,
President. Natlonal Broaleasting Co.
Von Mlihaly Television System Used at German Station.
Televlston Images Caught at Sea.
In the Teleddslon Eve.
Strike Onel Greets Jupanese Visualists, by 1. Winfleld

Secor.

What \Wiil the Radlovisor of Tomorrow Ie Like? Dy
b. E. Replogle.

Televislon at the German Radlo Expesition. by Dr.
¥ritz Noack (Derlin).

Yes—Europe Sees Images With Cathode Ray Tubes, by
liaroun Manfred Yon_Ardenne,

The Cruter Tube, by D, E, Replogle.

Duililng a 1.200-Cycle Rynchronous Motor, by Kenueth
2. Sherman.

Getting Started In Televislon, by Edwin J. Bachman.

How 1 Rulli My Home Radliovlsor, by Edmond Deane.
JIr.

A Short Course in _Television, Lesson 5, € M. W
Nason, Televislon Enclneer.

Stenode Applied to Televislon. by Zeh Bonek.

Jenkins New liome Prujector Produces Hrlillant Imares.

i1ints On Using a Rraun Tube As g Scanner, by Dr.
Ernst Busse. |

Can the Amateur Melp Perfect Televislon? Yes—Says
A, 6, leller, Chief Engineer, Insullne Corporation of
Ameriea.

A Super-Crater Neon Tube. by C. H. 'W. Nason.

Possible Salutions of the Television Problem. by P. F.
v. d. Boogaard. Unlversity of Llege,

\n Eleetronic Lizht Vale, by Woir 8. Pajes.

TELEVISION RECEIVERS:
Combination Telerlslon and Broadcast Reeeiver

New 3 By 3 Ft. Imaxe Projector.

Cathiole Ruy Recelver.

How the Crater Tube \Worka.

This Qutfit Hecelves Radio Movies 1,000 Miles, by Ray-
mond Stephens.

Bullding a 1,200-Cyele Synchronous Motor.

Getting Started in Televislon.

How I Bulit My lome Radiovlzor.

The Theory of lLens Disc I'rutectors.

The Stenale Television Recelver.

New Jenking lHome 1l'rojector.

A Braun Tube As a Scauncr.

tow to Build An Automatle Syhchronizing Brake.

What Shape Seanning Hole?

New Televlsion Ki:s llelp Popularize the Art

A super-Crater Neon Tube

Xew I'hoto-Cells and Neon Tubes.

Hints on Ny¥nchronizing.

TRANSMITTERS:

1'athade Ruy Transmitters.

The Necessary Dlfferenco tn Transmission Frequeney for
Television,

MISCELLANEOUS:

hicago Steps Alead (o Televislon.

Helill the Ncenes In a Telerlslen Studio.

A 60-Cycle Phonie \Wheel

Tin-Foll On Neon Tube RBrightens Image.

Synclironizing the Televisor.

The *“*Muiti-Sereen™ Makes Images Visible From All
Angles.

Novel Television Tdeas From Vienna.

I{eepdng In Step. by Ilenry Townsend.

Seefng Is Delieving ($5.00 Prize for Best Tmagze Photo).

Digest af Televlsion Patents.

The Telexlzlon Question 13ox.

Telexizlon Tirre-Tahle

COMPLETE COURSE IN
TELEVISION

Over 200 INlustrations, Diagrams, Circuits
and Photographs — Actual Photographs of
Television Transmitters and Receivers.

Rush Coupon TODAY!

R

TELEVISION NEWS SWC-2-4
88 Park Flace, New York, N. Y

As per vour special offer, T enelose herewith $1.25
(Canadian and forelgn $£1.30) for which enter mv
wbseription to TELEVISION NEWS for One Year.

Special Offer
VOID AFTER DECEMBER 31st

The regular price of TELEVISION NEWS is
$1.50 a year (Canada and foreign, $1.75). Up
to December 31st. if you use the coupon at the
left, we will accent $1.25 (Canada and foreign.
$1.50) for a full year’s subscription. THIS
OFFER WILL NOT BE MADE AGAIN.

RITRIG  aapad Siddmpia Huuorb o B i
Address ......... Ay B ) RS B 998 P n St
C I it S b iens  BEALC mGwad s G D Enre .

PPublished Every Other Month
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S-W Stations of the World

124.2

125.4

(Continued from paye 279)
2,416—wpDIl, Columbus, 0. — WPDE. Loulsville,

IKentueky.

—KGPB, Minneapolis, Minn. — WPDJ, Pas-
sale, N. 1

—WPDS, St. Paul, Minn. — WPDA. Tulate,
Calif.

2,410—wCK, WRDR. WMO. Detrolt Belle
isle, Grosse Pointe, lighland Jark, Mich,
—WPDW, Washington, D. C.
KGPD, San Francisco, Callf.

KGPG, Vallejo, Calif. Folice Dept.
—W3XAG, Baltimore, Md., Police Debt.
2,308--wWoXL., Cuicagv. II.—W2XCU., Ampere,

N, J.—And olther experimental stauens,
—W2XAD, W2XAF, Schenectady. — WPOT,
Kokomo. Ind. Police Dept.
2,392—wWI0XAL and WI0XAD, Portable. National
Broadeasting Co.—wW2XC2, Portable. N B.C.

128.0-129.0 —Aircraft.

129.0
130.0

135.0

2.325—WI0XZ, Airpiane Televizion.
2.506—0DO0X, =8 “Bremen” und ‘Europa'’
testing.
2.220—. ... Stockholm, Sweden.
Uslo, Norway.

136.4 to 142.9 meters—2.100 to 2,200 ke. Television.
—Ww2 R.P.M

XBS, New York. N. Y., 1,300
60 lines deep, 72 wile. 2-5 pm., 7-10
p.m. ex. Sundays. Natlonul Broadcasting

0.

—W2XR. Long Tsland City, N. Y. 48 and 60
line. §5-7 p.m. Radlo Plctures, Inc.

—W3IXAD, Canulen. N, I,

—w2XCW, Scheneetady, N. Y,

—w3IXAK, Bound Bruck, N. J. (Portable,
G0 1lnes)

—w8XAY, Pittshurgh, Ps. 1,200 R.P.M.,

60 heles, 1:30-2:30 p.m., Mon., Wed., Fri

—WIXAP, Chicare. 111,

—W6XS, Gardena. Calif. Don Lee. Inc.
Los Angeles.

142.9 to 150 meters—2.000 to 2.100 ke.  Televisfon.
oL

150

—W2XAP, lJersey Clty. N

—w2XCR. Jersey City, N. J. 3-5, 6-9 p.m.
e San.

—W3XK, Wheaton, Maryland. 10:30 Dom.-
midnight exc. Sun. ‘\Works_with WiXJ,

—w2XB8U, No. Beacon, N, Y.

—W2XCD, Pussale, N. J, 2.3
“Thur.. Sat.

—WIXAOD, Chicago, T

—WIXAA, Chicaza. 111

—WI0XG. portabte. De Forest Radle Co.

—VESAU, London, Ont.. Canada.

—VESRM, Toroite, ont.. Cunada.

2. 000—RAZ2, Smalensk, USSR,

{1-:2 p.m.)
pm. Tu.

149.9-174.8—2,000-1.715—Amateur Telephony and Tele-

160
174.0
175

175.2

176.3
178.1

180.0

186.6

187.0

187.9

189.4
192.3
191.3
196

vision.
1,875—. .. .Cuxhaven, Germany., Elbe-Weser Radio.
1.723—2L2XS, Wellington, New Zealand.
1.715—woxAN. Elgin, 111
~w6XK, Los Angeles, Calif. And other
experimental stations.
1.712—Municipal, Police and Fire.
KGKM, Deaumont. Texas. wWHKDT, De-
trolt. Mieh. WEY, Boston. Mass.
—WPDEB. WPDC, wpDD. Chicago, Ill. —
WKDU, Cincinpai. O,

—KSW, Rerkeley, Callf. wKDU. Cincin-
natl. Ohblo,
-KUP, Dallas, Texas, — WMDZ, Indian-
apolls, Ind,

—KGPC. #t. Louls, Mo. — KGOY, San An-
tonlo, Texas.
—HKGIX—Pasadéna. Calif. (Police Dept.).
R1. Quentin, France.
-F8FY, ¢annes, France. 5 p.m. Wed.; 4
a.m. Sunday.
1.700—....0rly. FranCe-
1.68f—WKDX, New York. N. Y., Dept. Plant &
Structures.
—HKOX, Nonoluly, T. H.  Mutual Telephone
Company.
1.662—WMP, Framinzham, Mass. (State Pollce).
—WRDS, Lansing, Mich, (State Pollce).
1.608—WIXAL, Chieago, Fll. (WMAC) and Air-
eraft Television.
—W2XY, Newark, N. J.
1,609—w2XCU, \ired Radio. Ampere. N. T
—W2XCD, DeFurest Radio Co.. Passale,
N. 1 %10 p.m., synchronized with tele-
vislon broadeasts
—WIiXAU, DBoston, NMass.
W3XJ. Wheaton, Md.
‘W2XAD—W2XAF. Schenectady.
~-WOX X, Carterssille, Mo.
~-W5XN, Dallas. Texas.
w2XDD. Fortahle
-And other experimental stations.
—....Umskeldvik, Sweden.
1.598--WCF, New York. N, Y, (Fire Dept.)
‘WKDT, Detroit, Mich. (Fire Dept.)
KGKM, Beaumont. Texas.
-KGPA, Scattle. Wash., Flro & Police Depts.

1,584—WI0XAL, WI0OXAO, Portable (N. B. C.)
1.560—. . .. Scheveningen, Tlolland.

1.511—W2XDA, New York.

1,530—. ...i{ariskrona, Sweden.

ATINT BPEEEY 5o
Your oeas | 234 BROAWAYC X | 1
TRADE'MARK v ELEML R IR (11516 NOW

FEG

PATENT ATTORNEY FROF. ENGINEER
WHAT IS YOUR INVENTION?

Send me a simple sketch or model for

CONFIDENTIAL ADVICE

R
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DATAPRINTS!!

ARRIVED AT LAST!

Biueprint Construction Data for Build-
ing Apparatus that many amateurs
have longed to own, but lacked the
Construction Data.

How to buikl 1716 L.P. 110 ~olt

A.C. 60 cxile
caaook)

motor (Sultable fur ‘Teles Lion 1.00
low o bulld v ¢ Phonic W .50
ata for & Lo vpcle Fhone Whe .50
Cousteuetion data for pomertul battery electro-

niagnet, 000D0800000a0 50
Data for 110 volt, et to Bt 20 poutuls, 50
Data for 110 wolt, D¢ Solenold 1o llfr =

pounds through 1 dneli. ..o ool . 75
Data for 110 vol, 1LU. sSol W te lft &

pounds through 1 inchooo..o..oiien 0ooooag 75
Data for 12 aolt, DU Solenoid to Jift 2

pounds through 1 dmeli..oo..o.ooio.. 0000 30
Tesla or Ouwdin coil dara for 30 86Y park..... o739
Teala or Oudin coll data fof 6 1o 8 sparke... 73

Transformer data: 100 to 5,000 wait. {1 primary

and 1 secondary) (specify -ise and soltage
destred) .o i 1.00
Home Refrigeratlng Machite. ..., . 100

Telegraphone (frcomls volee ou sicel wlreioa.. 75

10 Short wave operating kinks oo

10 Television operating kinks. ..
Onelmling lens dise and ¢

Blectric chime ringer for ordlnary vlocks

Klectrle Tee Skates—how to make..... T ]

How to Thaw Pipes Electrically... o

20 Mator Circulis

o8 Telephone  Hook-ups. . a 5

29 Tests fur Molor Troubles.... 006000000000 seen LOD

Send Check or Money Order (cash at own risk) ne
stamps. Prices Quoted are postpaid.

The DATAPRINT Company
RAMSEY, N. J.
Lock Box 322

_Get Star=t_ed in

RADIO

Weite for free booklet telllng ahout this growing and

most promising industry. The radio operalor is an officer

aboard ship. Mis work 1s light. pleasant and interesiiin.

Ile hus many opportunities to travel to all parts of the

world,  You can qualify In a short time fn our well-
Intorsation on Request.

equipped school under expert Instructors.
Announcing a New Course in | |
West Side YMCA Radic Institute
7 West 63rd Street New York

| TELEVISION
Established 1910

Starting January 4, 1932

FOR REAL
SATISFACTION

i\ SIEMENS &
|
I
-_

HALSKE

CONDENSERS
RESISTORS
MICROPHONES
MORRILL
CONDENSERS

Write for Circular §3

MORRILL & MORRILL

Soie U. S. A. Distributors
30 Church St. New York City

Send for FREE

THE AIREX CO, Inc.

&7 Cortlandt St., New York Clty

SHORT WAVE

The Workrite Converter
(Continued from page 257)

—2-'21 screen grid, 1-'27, and 1-'80
tubes. The wavelength range covered is
14 to 200 meters; the popular band from
23 to 50 meters is tuned without chang-
ing the coils.

STATEMENT OF TIIE OWNERSITIP. MAN.

AGEMENT, CIRCULATION, 17T L

QUIRED BY THIT ACT OF CONGIRIINS

OF AUGUST 24, 1912
Of RIHORT WAVE CRAT. published BI-
.}l”.l\"l'l“.\' at Mt Morris, L, for Oet.-Nuov,,
HI
Rtale of New York: Countv of New York, ss.

Before me, a Notary Public in and for the
State amdl County  aleresaid, jersonally  ab-
peared Hugo Gernshiek, whoo having bheen duly
sworn according ta law, deposes aml says that
he is the FEditar of 1he SHOET WAVE CRAFT
ad that the tollowing ix. 1o the hest of n's
knowledgze aod Twelief, a true statement of the
owitership. lanagement, et of the aforesand
publication Tor the date shown in the ahove
citplion. required by the Net of  August 24,
1012, embaolied in seetion 411, Postal Laws and
Regulations, to wit :

1. That the names and addresses of the
publishier. editor: managing editor, and business
nEnagEers i Pablisher, Popular Bouk Corp,
9% Park Plaee, NOY, Ol Bditor. Hugo Gernse-
baek, 98 Park I'laee, NOOY. Coo Managing Fil-
itor. HowWinticld Seeoar, 98 Park place. No Y. C
Lusiness Manage e,

2. That the owner is: (If oewned hy a cor-
paration, its mame and subdress uust be stated
anul a immelintely thercander the names sl
wililresses of stockholders owning or haliting one
per ceut or ere of total amount of stoek, 10
not owned by a corporation. the names and :d-
dresses af the indivlidual owwers past be civen.
IT ownerl by o tivm, company, of other unincor-
porated cancern, its uime amd cobilress, as woelk
as these of ench individual mewmber. must be

given.y  Popular Buok Corp., 95 I'ark 'laee,
No Yo o D) oderneback, 08 1'ark Plaee, N.OY,
o HL Wintield Secor, 898 PPark Place, N. Y. (.

. That the known houtholders, mortgageea,
sl other seeurity holders owning or holding 1

per ceul ar mere of petal oamoennt af hends,
morizages, of other gecurities are: (H there
are pone, so stuter None,

4. That the two paragraphs next above, giv-
ing the nawes af the owners, stockholders, and
securily halders, i any, contain net only the
list of stackhobders and security holders as they
appear apen the hooks of the company ot also.
in eses where the stoekholder or seenrlty hold-
er appears upon the lsoks of the combany as
trustes or inoany other tiduciary relation, the

wame of the persen o eorpwration for whom
hotrustes Ig nering, Is given: nlse that the

=il two jaragraphs contain statements  etn-
braocing atinut’s rfull Knowledge and bellef as to
the circnmstanees and conditions under which
stuekholilors and seenrity halilers who (e not
appenr upon the boaoks of the cooupany ns trus-
tee, hotd stock and securitles inoa capaeity other
than that of a bona tide owner: and this atiant
hns no reason to helleve that any other person,
assecintiol, or corparation has any interest di-
rect orF indireet in the said stock, bands, or
other seeurities than as o stated by him,

5. That the average number of cobiex of cach
fsetie of this publication =ald or disteibuated.
thronglt the mails of otherwise, to paid snb-
seribers during the six months hreceding the
date =hown above Is —,  Thix Information is
reqitired from daily publieations only.

L GERNSBACK.

Sworn to gnil subseribed hefore me this 20th

day of September, 1951,
MANNIE COYNE.
(My commission expires March 20, 1922,

New York Chapter of International
Short Wave Club

This club, which has been meeting reg-
ularly at Peter’s Banquet Hall, 217 Ful-
ton Street, Brooklyn, New York, has had
a steady growth in membership, which is
now over the 300 mark, and the club has
commenced to hold meetings in New York
City. The office of the secretary of the
club is located at 1622-14th Street, Brook-
lyn, N. Y. The club has held many suc-
cessful meetings and is promising some
extremely interesting attractions for the

coming meetings.

www.americanradiohistorv.com
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0O Miles
cﬁn?xﬁallon"fﬁa?/

According to & Tecent mrticla by the
yresideat of the world's largest motor
Tesearch corporation, tbere is enough
energy In a galion of gasoline it con-
varted 100% in mechanical energy to
Tun 8 four CFlUnder Car 450 intles.

NEW GAS SAVING
INVENTION ASTONISHES
CAR OWNERS

A marvelous device, already tnstalled
on thousands of cars, has accomplish-
ed wonders in utilizing & portion of
2uis wasté energy and is Droducing
‘mileage tests that seem unbelievable.
Not only doss 1t save gasoline,
amd reduce carbon formatlon. bur it =

Al creates anore powcr. aabcker sarting, snappy hick up.
and & smootle? ritmilng molob

To Make Up To 8100 a Week and More
To oltaln natioaad  distribution gulekly. wen Are belug
agrifed everywhere to help sapply  the tromerdous  de
maml.  Free samples furnlshed 1o workiers. Wrlte  today
for this free .ample and blg money making offer.

WHIRLWIND MFG. CO.
Dept. 764-A, Station C Milwaukee, Wis.

WIRELESS or WIRE
TELEGRAPHY

Everything Need
ed to Acquire
Either or Both

Codes

————

Code Transmitter
10 Rolls of Tape
{2,000 ft. mir.)
Complete Book of

Instruction.

(Both Codes)
Extra Tapes

Write for Details

INSTRUCTOGRAPH CO.,
912 Lakeside Place

S.w.4

Dept.
Chicago, Il

fh i —— 2 E e~ e s
The Masterpiecce

In Microphone Construction
—The New Heavy Duty Model
g B

I - A two-hutton mleroptione thiat has

Model “B B become the talk of the radle Iu-
List Price dustry. It is 3 . in diameter
$25.00 by 2 i thick and Is nearly twlee

as heavy as any other mlerophone
in s elass. BEauliped with Extia
Heary 21 K1, Galld Spot Centers.
Duraluniin diaphragms. Halr 1ine
precislon of manufacture. Fully guarsnteed. Finished in
Iigldy pallshed chrome plate.  Compare this new, heavy
duty Madel “BR™0 listing at $25.00. with any $16.00 to
$50.00 micropliwne on the market.

UNIVERSAL MICROPHONE CO., Ltd.
1163 Hyde Park Blvd., Inglewood, Calif., U.S.A.

Radio Bargains

De Jur-Amseg 00011 Vari-Cond....ooooiaa... $1.45
Fuderal 1 mfd. 1.000 Volt, metal cau insuiated (.35
Foderal 2 mfil. 1,000 Valt, metat can Insulated 1.75
Tudd 30 hen., 100 mlll., metal
Midget Trausformer, Hich
V2N, SLVLINAM,
NAiuminum Can, 10Lx51Ex13]
| mfd. Mershon Electralytle 1]
¥ wfil, Elkon Ty, B30 POW.V.L L
tion, W Waulker Suner Converter, del 4]
for 110 solt, "y . current. st
.50, nees . 1-2530 Jess
tlies

case
175-0.375, 5V-24,

We ean <upply any type flament or low
sultag furmer bllt ta yoir specl-
ication, also Condenser Bloeks.

PEERLESS TRADING CO.
118 West Street New York City
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SHORT WAVYE CRAFT

Back Number
SALE!

4 Copies for $1.00
Single Copies at Thirty-five Cents Each

ERE is a great opportunily to make a

conplete set of the issues of SHORT
WAVE CRAFT--at a most sensational sav-
ing, This back number sale enables our
readers to make a comprehensive file of all
the latest material in the Short Wuave field.
These few complete books, which are easily
accessible, might be used as a permanent
reference.

Each issue on the newsstand sells for fifty
cents per copy. This sale may be the
last at such a tremendously low price of
FOUR FOR ONE DOLLAR. Of course
single copies must be sold at thirty-five
cents eaech. Fill in the coupon at the bottom
and mail NOW! Your copies of SHORT
WAVE CRAFT will he sent 10 you imme-
diately.

SHORT WAVE CRAFT, SWC-2-4
96-98 Park Place, New York, N. Y,

As per your special offer, 1 enclose herewith
One Dollar for which please send me the four
isaues of SHORT WAVE CRAFT indicated below:

Single Copies at Thirty-five Cents Each
[ October-November ] April-May
[] December~January 1 June-July
[J February-March [J August-September

INEINE  2qimies St o 547 915 o7 DS E PS8 P05 0100 Bl 4 T ToT o T p——
Address

CHYE a8 - o lhirea

SWAPPERS are swappers of correspon-
dence. During the past few years we
have noted that Short-Wave enthusiasts
love to get acquainted with each other
by mail in order to swap experiences.

Rules: Use a posteard only. Never write
a letter. Address posteard as follows:

SWAPI'ERS

c/0 SHORT WAVE CRAFT
96-98 PARK PLACE

NEW YORK, N. Y.

On the blank side of the postal PRINT
clearly your name, address, city and State.
Don't write anything else on card, We
will then understand that this is your ve-
quest to publish your name and address
and that vou wish to enter into correspon-
dence with other short-wave readers.  There
is no charge for this service.

—EDITOR.

JACK BANNON

412 Seneca St., 0il City, Pennsylvania
GEORGE J. BARMAN

232 W, Second St., Chillicothe, Ohio
ARCHIE BENNETT

1st Bn. 8th F. A., Schofield Bks., T. H.
KENNETH BLOCK

870 Riverside Drive, New York City
ALEXANDER R. BUDNIK

474 B8o. 1Zth St., Newark, N. J.
ARTHUR P. K. BYRNES

Kenya, Salishury Rd., Holland-on-Sea, Clae-

ton-on-Sea, Essex, England
ALBERT J. CANNING

1242 Madison Ave., Paterson. N. J.
E. C. CHAMBERLIN, JR. (WSHYD)

6815 Chappel Ave., Chicago, 1llinois
FORMU. CIPHER. Q7YX

Point Rock, New York State, U. S. A.
AUSTIN E. DIXON

R. F. D. 5, Box 75, Jacksonville, Florida
JOHN J. DWYER

“Ellmore', Young, N. S. W, Australia
HARRY W. GAUNT

524 Broad St., Meriden, Conn.
IRVING GOLL

165 Cleveland Ave., Treanton, N. J.
FRANK GREGOR

1921 W, lith Ave., Gary, Ind.

Dec., 1931—Jan., 1932

ALDEN R. GRIMES

2923 W. 43rd St., Minneapolis, Minn.
DON HOLADAY, WIDOY

¢/o Radio Station WDAY, Fargo, No. Dak.
WILLIAM HOPWOOD

Pirimos, Pa.
JOSEPH JACKSA (WsCSV)

742 Madison St., Albany, Calif.
LANE P. JACKSON

Box 664, University, Alabama
BRUCE LEWIS KELLEY

120 Lenox St., Rochester, New York
EDWARD KLASTER

2958 E. 34th St., Cleveland, Ohio
R. A. LATIIROPE

554 Broadway, Niles, Michigan
FRED 8. LEACH

McLean. Illinois
EVERETT LINDQUIST

Vasa, Minnesota
EDWARD MARKETTE

Box 75, La Belle, Florida
FRANK J. MAYERNIK, W2ASM

6708 53rd Rd., Maspeth, L. 1., N. Y.
JOIIN MceNESSOP, JR.

218 Berlin Ave., Southington, Conn.
EDWARD McQUADE

9 Lincoln Ct., Marlboro, Mass.
JOSEPIE J. MEKSRAITIS

541 School St., Minersville, Pa.
EDWARD MOORY

Care Radio W5BDR

Box 311, DeWitt, Arkansas

RUSSELL OLESON

320 S. Grove St., Waupun, Wis,
ALEX. POLITYKA, JR., WSFLA

431 W. Lloyd St.. Shenandoah, Pa.
EDWARD J. POLITYKA

108 W. Atlantic St., Shenandoah, Penna.
VINCENT RYAN

16 Hamilton Ave., S8o. Norwalk, Conn.
CHARLES E. SMITH

24 Upland St., Lyman, S. C.
LEO SABOLESKTY

406 No. 2nd St., Minersville, Pa.
WILLIAM SPANGENBERG

872 Woodward Ave., Brooklyn, N. Y,
MARK THOMPSON, JR., WSAFP

Box I, Indianola, Pa.
FRANK WENCEL

2615 Evaline St.. Hamtramck, Michigan
ARMY-AMATEUR NET CONTROL STATION,

Long Island, W204}.

249 Jericho Tnpk., Mineola, N. Y.
(Newhold W heelock)

ELECTRIC MANTEL CLOCK

110 Volt A. C., 60 Cyele. 14 in. Base. An Ideal Holiday Gift.

YOUR PRICE

Here is the ideal small mantel clock for office
desk, den, shop or store.

clocks.
It keeps perfect time

Almost a million in use. We will ship

one of these clocks to you, C.0.D, if you pre-

Sold

5385

(List price $6.75)
In lots of Three
$3.50 each

In lots of Six
$3.00 each

by electricity, right from your house lighting
current. 25 year guarantee. Finished in
mahogany. 14 inches long at the base, and 5%
inches high. Sweep second indicator. Beau-
tiful dial and rim. Convex lens. Made
by one of the largest manufacturers of electric

fer. Or you can send cash with order.
on a money-back guarantee. Get one of these
clocks for the family as a Christmas gift.
Everybody can use an electric clock. Here is
your opportunity to get one at a very low price.
Only : .83

PR I IR SN I

We Ship Same Day Your Order Reaches Us.
R. A. MATLI CO., 1114 Mission St., San Francisco, Calif.

WwWwWw.americanradiohistorv.com
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STOP SHOPPING

yon the latest and lowest prices up to the time this ad is printed.

ERE’S a NEW plan, which saves you money. Stop shopping—

the lowest prices are right on this page.
Because no house can get out a new cata-

our own catulog. Why?

Yes, lower than in

log every month, but by advertizing in this magazine we can bring

303

We watch our competitors and do not allow anyone to undersell
us. We meet ANY price on NEW merchandise. Order direct from

this page and save money. 100«

satisfaction on every transaction.

Pacent “250” |
Power Auditorium Amplifier

.

Ons of the

Mast Powe

erful Super

Power Ame«
o plifiers ever
=1 made.

Now $8.75 |

CONTAINS 2 STAGES SUPER POWER
AMPLIFICATION

This famous mummar 15 hrovided wlth [nput
and outbut transformers for working f{rom a
photozraph plch-up into a 2000-olin trans-
misslon Ine or iute the coupling trunsformer
furnished with most d¥namic reproducers.
The tubes required are one ‘26, one "50 and
one ‘Bl rectificr. \Where maximum outpul 1s
not required a °"1v ruay Le substltuted for
the “H0 in the output. Automatic adjustment
takes care of the discrepaney in voltages.
The undistorted poser cuthut is 2.5 watts—
enough for four small dynamic renrnducerl.
This Jdegree of puwer output provides satis.
factory torcrage for auditorivms having a
volume of 25.000 cubic teet. The input volt-
ki neeessary to provude maximum output is
but 025 volts.

ideal lor theatres seating aoproximately 3,000
people, dance hails, schoois, lectures, hospl.
tals, auditoriums, outdoor nmerlngs. etc.,
ete. Tha gigantic power is at all times
within control—for that matter, it can be
used In any home, as the vnlnmn san be
regulated down to n whu per!

A PHONOGRAPH LIFIER—PUBLIC
ADDRESS AMPLIFIER SYSTEM. ETC.
130 of the "6 tube In the Input stuse makes
the long "“warming up’® period unneocessary.
Hllpph\'g welght, 30 lhs. Overall size, 18 x

9 x " bigh. " List Price. $90.00,
$8.75

No. IQzS—Pl“M Model 250 Power
Amplifier (less tubes). Your Price
RADIO MIRROR PENLITE
The Latest aml Cieverest Toul for Radio
Senlcamln. The wnly device that enables
you te TOOK  ARIUND CURNERS or
l\llLlL\l- ATIL juaccessible sputs.  Your
vision is ONLY In a straight line, but with
the Mirror-Penlite you can look around a 45
degree ancle. You ean now jook ynder the
whole chas+is and see cvery nut, every wire,
every socket. bebind condensers, transform-
ers, ete, This is made pusslhle by the
powerful pocket flashlight to wiich 1s at-
tached a GENUINE OENTAL MAGNIFY.
ING MIRROR. Mirror clips on or off so
flashHZht can be used alone if desirml. The
cloverest desice yet. Complete with battery

i'\‘nd ?ulLM‘mm h'y: \l\eh.ln G ozs.
szu'so.mvuu;lr B Pfl" 85‘:
NEW!
“LITTLE
GIANT”
DYNAMIC
SPEAKER

¢ Abeolutely the small-
est alynamie¢ speaker
that will  withstand
the strain of modern

output  power  tulns.
4 ev or manufactured.
Sultable for use on midyet. portahle an.l

sutomoblle recelvers. Measures but 63i in.
lonyg overall, having a 41y In qlltphrm.m
and welfhing but 4 lbs. The “Little Giant’
has, under test, actually Homled a ten-room
apartment with faithfully repreiuemd mu-ic
of sirtually oriinal tone quatity.  Field
winding has a resistanee of 2308 ohms aml
may thercfore be vnergized hy using it as a
filter choke In the power pack, thereby serv
ing & double purpose.  This last feature
makes the “Little Giant™ excellently sulted
for portable A.¢'. scts. slnee it does sway
with filter clinkes and thus with consider-
able welght. Equipped witlc hoitt-in output
transformer to work front any standard out-
put powel tube arrandement.  Specify  the
pwer tube or tubes uscd when otdering.
Shippig welght 5 Ibs,  List Price $6.50.
No. 1549, LITTLE GIANT DY. 2 50
NAMIC SPEAKEH -Your Price

Baldwin RIVAL Speaker Unit
A loud spesker unit bearing the worll
famous MNaldwin mark. Designed for use
with lhormn typo speakers or with old style
phonographs. Complete with cord. Shlmvlng }
weight 11h. POSITSIVELY LDWEST PRICE

THIS UNIT HAS EVER BEEN SOLD. |
No. 1520—Baldwin “Rlvat* Unlt 450
YOUR PRICE ........ |

700 A.C, volts and 0-20-120 millampérss.

weasured an the one meter,
Size 10%x3%x38 Inches.
Ne. 700—READRITE ANALYZER.

Shipping weight 15 lbs.
LYZER.  YOUR PRICE................

NEW READRITE Analyzer l

This three-meter analyzer has selector switch

for checkinz alt parls of tubo eitcults by
connecting to the set sockets. Nelection for

testing voltages of plaie, rid, cathode and screen-
«rid Jdone quickly aml accurately.
tilument volts. line and rower supply volts are
measured,
nush one button for screen-£rid and other button
for other tules.
simple and
furnished.
continuity testing of transfurmers. cliokes. etc.
Capacity and resistance charts furnished showe
ing use of Instruments for testlng condensurs,
also measuring resistances up to 100.000 ohus.
Eight scale Teadinss of meters may Ue used sep-
arately with the jack terminals provided. Scale
readings ars 0-60-100-600 D.cC.
A’
Strony case with leatherette covering.

Plate current,
Grid swing test fur tubes used. Just

Makes iesting of all type tubes
thoreugh. 4%-volt grid battery s
Izattery {3 used for grid test and

volts. 0-10-110.
accurately
Compact.

4.70

and Tre. filament voltages are
Attractive.

List Price $23.00.

B DO

RADIO BARGAIN

REE!

r_r-‘?‘\\.\

350

75 New Hook-Ups, etc,
INustrations,

thns;

Lemd
grama.

Other articles: Modernizing 01d Radio Seta: How
to (‘anvert Itattery 1

Tulies ;

Transformers :
PPuwer  Transfofturrs:
of Power Transformers:
Replacement Parts In Radio Sets; Filter Conden
Repaleing Eliminatars.

WRITE TODAY.

Bers;

Free 36 page Radio Treatise No. 23

The hew
RADIO BERVICE TREATISE has jist come off
the press.
will like this one a hundred-foid.
eome 73 new hook-ups, circult diagrams; and some
330 lllustrations. POSITIVELY THE GREATEST
BOOK EVER PUT oOUT BY
the new matters llsted are:

VACU:JM TUBE TREATISE, with many [llustra-
ull
tle Chart;
to Connect Phanogranl
Tonoe (uality of 0ld Rets; Conl
Speakers;

Summer Editlon of our greatly enlarged
If you liked the Winter Issue, you
It contains

ANYONE. Among

e Vacuunm Tale Average Characterls.
low to Take Care of Your Tubes; llow
Pick-ups; Improving the

weting additlonal
illustrared  with dia-

ali  fully

Pawer Xets: Nelection of
Ampliflers;  Renlaclng  audio
Phano Arttachments; llow to Choase
Voltace DNividers; Watiage
Seleclinc and Installing

Push.Pull

Enclose 2 cents for postage,
Treatlse sent by return mali,

NEW!

NEW!!

| Superheterodyne S-W Converter

At last a
colnelter
Yerts  any
set dnte 8

ceiver, Em

227
from
Coil switch
Single
saneals.

ment

that

short-wave
cun-

briadeast
superiwte-

Todyne short-wae re-

ploys three

tubes and covers
20 to 115 me-
ters. No plug-in

is s

cover all waselenztha.
dial
ne bady capacity,
This conver-
ter Las built-in fila-
transformer  to
heat the three 227°s,

control,
no

ANl you need to ohtaln from your receiien i

i positive
T ynlts,

Tation
can

Shlpping welght,

No. 1614—S8uper Converter {less
YOUR PRICE......

tubes).

of the revelver.
operate 11, KRlze

7
8 ibs.

1t voltage anywhere from 15 to
Voltage is not critical;
\n slm( le a child

x 5 iIncies.
I.lst Price $25.00.

no males.

* $14.69 "

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect radlo NEw

short-wave receiver
for use hetween 18
and 200 meters. To
put lnte operation,
connect antenna,
ground, 13-l R
and twe No o B oy
cell A" balterics,
ami headphonmes to
the Dasts prawiided.
Iz in & npe 30
tube, and tune int
An  dmenious  eire
cuit  makes  pumsi
ble a i.coll singleswinding plug-in deslgn.
This little fnstrument has the smme sensitiv.
ity as many big, shiclded short-wave recely-

ers costing ten times as much. A power
amplifier masy  he added for any degree of
ynlnme. Cotplete with b blug-in eoils.

Has flne cernder dial for preclsion tuning,
Never has a first class short.wave set sold
for so little money. This glart-waie set
nmeasures 515 x7x1 {n. high, over all,  Shiln.
welght, 3 1bs.  List price, $12.5¢
1666—World-Wide S..W. Sel.

Your pricoc..siiieiiiinnanes $6'25

6 ’\IO\THS GUAI{A\'TEED NEONTRON TUBES
THS FREE REPLACEMENT GUARANTEE
TASIS, PROVIDING T1HE LIGITS! ALl inbes ace Carefully

R.C.A.

Letter quality,

Rokl on a 6 MO

meter-teste Lefore shipment, and carefully packed.
cnnfuse these INIGH QUALITY

DEiced®

tuhee—aur low prices are possible bhecase we do &

Do not

tuhes with any other '‘low &

VOLUME business? NEW
Chnlee | «hoi |

Cholce | Choice nf | Cholce Chales 20 | /

226 S HAN 215 231

22 280 21“ 233

171 171 250

201 A 281
63cea | 69cea. | J9ces. | 1.56en. | 1.08 ea. | 1.50 ea.

LICENSED TRIAD AND PERRYMAN TUBES
These nationally advertlsed tubes are xusranieed UNCONDITIONALLY for six months.
The prices are slishtly Livher than our NEONTRUNS because these tubes are of much

Cholce

Cholee
Price Price
76¢

Price
86¢

Bee listlng above for tube numbers.
Cholce

Cholce Cholce Cholce
Price Price Price
| $1.78 $1.46 $2.09

f

| whirh is on the end of
| s 2t

|(rmn hroadeast set aml

THORDARSON

“215" Power Transformer

A Miniature Power Plant — Supblies All
ABC Voltapes — 80 Watts

In addition to sup~
pi¥ing a full 250
Y0Its 10 the hlates
aid 3V volts to the
grids af twa 1¥po
*45 tubes In push-
pull, this trans-
furmer may be
used to light the
filaments of seven
or eight 2.5-volt
filament tubes;
and hy eonnecting
In series two of
the three 2.5-volt
filament seconda.
Tirs it 1s possible
to light 5-volt fll-
aments too. Five

secomlaries: 81 3 ¥, Amp.; 82340 V
Cent, T.: 83—21; YV, 3 A, Cent,

sx—"‘-'? 10% Amp.; 83—214 ¥ SAmD
Cent. T, fust the power tranuformer for bulid.

Ing up a high- nrnu publie addres: amplifier
to use a screen-grid A.F. amplifier to boost
the output of & microphone or phonograph
pick-up: followlng this with two stages of
xmsh -pull amplificatjon consisting of two '27°s
in the first stage and two *453's in the n-mnd

Battomn of transformer has bakelite ranel on
whieh are mounted all taps.
QNV similar transformer.
oo

It outperforms
Many Rervice Men
this mmiel transformer on hjaml for
m) ref lacements in hundreds of makes
ol 5 ‘ “‘gl’ llrl4 120 l'lllnﬂ 50-60 cycles
z0: n. I x 3% in. Shipplng

welght, 8 Ibs. List Prlee $15.00.
- $3.84

No. 1450—Therdarson Power
Transformer, YOUR PRICE.

Fle“ elling-Dayton SW Adapter

This wonderful insiru.
ment conheets to any
A€ radio set by pute
ting into tube socket in
blace of the tube {which
must be a type ‘27, or
**heater”’ tube} the plug

cable; then put
tube into tube-socket of
adatter. Remove aerlal

conneet to antenna post
onadapter. Speclal plug-
in coll No. 1 covers a
wavelength band of 17
10 29 meters; coll No. 2.
No” 3, 1781 meters.  Plus-in ¢nil induct
aneed come with the adapter. 5%x7',x4”
high, overall. Ship. weight + Ibs

Ne. 1613 — Dayton Flewelllng Short-wave
Adapter. List Price. $15.00. 4,93
YOUR PRICE (without tube)....

27.28 metets: coll

Short-Wave Converter

Rulld a short ware con-
verter aj luuest Price on
1ecofd, but with which
exeellent results are
obtalnable nevertlieless,
The voltage for the three
297 tubes used may be

ohtained frum an exter
nal fllament transfurmer
or from a secondary
winding of 2'2 volts in
a pawer puck. Wave-
length from 30 to 110
No plug-in colls; coil switch s
Single dial tuuing:

meéters.
useéd to cover wave hand.
no grunting, np hwly eapaclty. no squeals.

Leak condenser motulatiun,  Conserter con-
siating of all parts (less fllament transfornier)
inchnllng  cabinet, nanel, (disgram and {-
pase inztructlon sheet (less tubes: $4 .85
No. 1619—YOUR PRICE

No. 1615—6-Volt Battery Model, same price.

High-Voltage Condenser Units
We guarantes these con.
densers unconditlonaily, They
are bieal for general re-
placement purpoces and ean
he installed In any mnew
pover-nack. All condencers are furnished with
8-inch lenzths of tinned *‘push-back® wire,

800 VOLTS 800 VOLTS
Cat. Mfd. Your Cat. Mtd. Your
No. Capac. Price No.  Capac. Price
1702 Va 1706 ] $0. 40
1703 i 1707 2 .70
1704 2 1208 4 B.05
1705 4

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

if C. 0. D. shipment i desired, please remit 20%

remittance, which must accompany all

If fall cash sccompanies order. deduct 2% discount.
Send money order—certified check—U. 8. starps.

orders.

Radio Trading Co.
25A West Broadway

New York, N. Y.

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

You will find apecial

Should you wish goods shipped by parcel past. be
sure to include sufficient extra remittance far same.
Any excess will be refunded.
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will train you
at home

8100 a week

My earnings in Radio
are many times greater
than 1 ever expected they
would be when 1 enrolled.
They seldom fall under
€100 a week. I your
course cost four or five
times more 1 would still
consider it a good invest-
ment."

E. E. WINBORNE

1267 W. 48th St.,
Norfolk, Va.

Jumped from §3§ to
$100 & week
“Tefore I entered Radio
I was making $35 a3 week.
Last week 1 earnmed 2110
servicing and selling
Radios. 1 owe my success
to N. R. 1. You started
me off on the right foot.”
J. A, VAUGIIN
3107 S. Grand Bivd,,
St. Louis, Mo.

A

8500 extra Iin 6 months

“In looking over my
records I tind I made $500
from January to May in
my spare time. My best

SHORT WAVE CRAFT

tofill a

PAY
Radio Job.

T¢ you are earning 4 penny less than £50 2 week. send
for my book of informatlon on the opportunities in Radio.
It is free, Clip the conpon NOW. Why be satisticd with
$95, $30 or $40 a week for longer than the short time it
takes to get ready for Radio?

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In ahout ten years Radio has grown from a $2,000,000 to
& £1.000,000,000 industry, Over 300.000 jobs have been
created. Humlreds more are heing opened every yenr by its
continued growth. Many men and young men with the right
training—the kind of training I give you-—are stepping iuto
Radio at 1wo and three times their former salaries,

You have many jobs to choose from

Proadcasting stations use engineers, operators, station
managers and pay $1,200 to $£5,6000 a vear. Mauufacturers
continnally need testers, inspecturs, foreien, epgineers, gerv-
ice men, buyers, for jobs paying up to $7,500 a year. Ship-
ping companics use hundreds of Radio operators, give them
world-wide trave! with borrd and ledging free and a salary
of $50 to %150 a month. Dealers and johbers employ service
men, salesmen, buyers, managers, and pay $30 teo $100 o
week. There are many other opportuuities too. My book
tells you about them.

So many opportunities many N. R. 1. men make
$200 to $1,000 in spare time while learning

The day you enroll with me I'll show you how to do 28
jobs, commnon in most every neighborhood, for spare time
money. Throughout your course I send you juformation on
gervicing popular makes of gets; 1 give you the plans and
ideas that are making $200 1o $1.000 for hundreds of N, R. 1.
gtudents in their spare time while stndying. My cuurse is
famous as the course that pays for itself.

Talking Movies, Television, Alrcratt Radio included

Special training in Talking Movies, Television and home
Television experiments, Radio’s use in_ Aviation, Servicing
and Merchandising Sets, Broadeasting, Commercial and Ship
Stations are included. I am so sure that I ean train yom
satisfactorily that I will agree in writing te refund every
penny of your tuition if you are not satisfied with my
Lessons and lnstruction Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio’s
good johs mre, what they Day, tells you about my
course, what otliers who have taken it are doing
and making. Find out what Radio offers you,
witbout the slightest obligation. AUT NOW!

J. E. SMITH, President
National Radio Institute Dept.,, INB3

Washington, D, C. ,
Our Own Home
Tioneer and World’s

week brought me £107.
I have only one regret
regarding your course
—1 should have taken
it long ago.”
HOYT MOORE
R. R. 8, Box 919,
Indianapolig, Ind.,

{ifetime Employment Service to all Qraduates

Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and youang ien
for good johs in the Radio
industry. Our growth has
paralleled Radio's growth.
We occupy three hundred
times as much tloor space
i how as we did when or-
ganized in 1914.
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Act Quickly

Dec., 1931—Jan., 1932

In addition to my big freo
boo ‘Rich  Rewards in
Radio,” I'Il send you my
valuable manual ‘28 Tested
Methods for Making Extra
Money.”" Never before avail-
able except to students.
Now, for a limited time, it
is free to readers of this
magazine. How to make a
good bame for cone speak-
ers, how to reduce lwun: in
externally fed dynamic
speakers, how to operate 25
cycle apparatus on 80 cyele
current, how to operate 110
. A.C. recelvers on D.C..
how to shield sets from local
interference are five of the
subjects covered. There aro
23 others, Get this valuabie
book by malling the coupon
now.

will giveYoumy new 8 OUTFITS

of RADIO PARTS for practical

Home Experiments

You ean buill over 140
circuits with these outfits.
You bulld and experiment
with the eireuirs used in
Crosley, Atwater-Kent,
Evcready. Majestie, Zea
nit aml other popular
sets.  You learn how these

scta work., how to mike
them work.  This muakes
learnine at home easy,

fasclnating, practical.

am doubling and tripling the

salaries of many

in onc ycar and £
less. Find out about/
this quick way 1o

IGGER
e Y

PA

= -
<

J. E. SMITH, President

National Radio Institute, Dept.IN B 3

‘Washington, D. C.

Dear Mr. Smith:
special free offer.

T want to take advantage of your
Send me your two books, **Rich

Rewards in Radio®* and 28 Tested Methods for mak-

ing extra money.*

1 understand this reauest does not

obligate me and that no salesman will call

Nume.
Address......

OV st

FUNURRURURPR ) I T {8 ...._.,J

2 4 e 4 ¥
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NOW You Can Do It!

LIST
PRICE
$25.00

less microphone

Microphone as illustrated.
: £10 additional

T LAST it has become possible for every Short Wave enthusiast to

A actually record his messages be they code or phone.

How often have you hoasted that you have received a far distant
phone station, 12.000 miles away, so loud that it “rattled the gaskets of vour
loud speaker.” But frequently your friends were highly skeptieal.

Now with the PACENT RECORDOVOX, recording of any foreign pro-
gram hecomes child's play.  And. of course. the RECORDOVOX is supreme
as well for howe recording. because it (aithfully records and keeps for poster-
ity the voices of the entire Tamily,

The speeial blank records cost only a few cents and can be secured

anvwhere.
Electrically and mechanieally, the PACENT RECORDOVONX is as fine an

instrument as you could find even in the professional recording laborataries. Electric Phonograph
Every possible angle has heen taken into consideration in the design of Motor, Catalog No. 140

the RECORDOVOX., Supplied with 3 adjustable weights. it can be used with
motors that lack sufficient torque to operate the turntable when the head is Yool I H: [
fully weighted. Like the well-kknown PHONOVOX. the RECORDOVOX, as radio-phonograph use. CHICILE

: if 1cie ve B
the result of careful design. possesses excellent frequeney characteristies, ficie lllI torque to eut even 10
. N SN . records.
Designed for pre-grooved type of records only. List Price $25.00. Micro-

])]lonc $10.00 list extra. List Price $25.00

Write for information on special types and models
to meet your specifications

Meets every requirement of

Manufacturers

PACENT ELECTRIC CO., INC., 158 W. 16TH ST., NEW YORK, N. Y.

Fioneers in Hadie and Elecirie Reproduction for Over 20 Yearws. Licensee for Cannda:  White Kndio, Ltd., Hamilton, Ont.

PACENT
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With the NEW PILOT

SUPER-WASP

This 4-tube Short-
Wave Converter trans-
forms any modern
radio receiver into a
short-wave sel in-

stantly. Complete with Day or night, Pilot’s marvelous SUPER-WASP
newest type tubes. in- brings in all kinds of new and startling things—
cluding rectifier. 0 . g
- airplane-to-ground conversations, transoceanic tele-~
$39-00 phone calls, foreign broadcasting stations and, most

exciting of all, police headquarters in a dozen cities
talking to their radio-equipped *‘emergency cruisers.”’
This 1l-tube Super-heterodyne has separate controls
for the broadcast band, with special high quality,
) high selectivity circuil. Including newest type

tubes and built-in dy- $ o0
3 namic spcaker.

PFilot Radio & Tube Corporation
Lawrence. Mass.
Please send me complete information aboat:

] The new SUPER-WASP
] The 4-tube Converler

] 1 enclose 50c (or one year’s subscription to
Radio Design beginning with the current j suc.
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