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THE Y7o DOERLE

6-TUBE BANDSPREAD RECEIVER
Marvelous SENSITIVITY and SELECTIVITY
Only Found in the Higher Priced Models

The famous Doerle line of receivers are now cquipped with
the new Octal sockets in which ylass and metal tubes arc inter-
changeable. For the first time this quality receiver is available
in KIT form for the short wave experimenter who prefers to
“build his own.”

Uses 6 of the latest hi-gain tubes (6K7G. 6K7G, 6C5G, 6C5G,
6F6G and 5Y3) in a highly eilicient and selective circuit, using
two tuned stuges—electron coupled regenerative detector—
POWERFUL 3 stage resistance capacity coupled audio fre-
quency amplifier with power pentode output stage—full wave
high voltage reetifier and self contained hum-free power sup-
ply. Built-in High Fidelity dynamie speaker capable of hand-
“"g_the entire 3 watts of audio frequency power output of the
receiver.

Co'ntl'nuqus baadspread over the entire range of 9l to 625
melters is obtainable due to the use of a special tvpe. multi-
colored, airplane dijal huving 125 to 1 ratio and twe pointers.
Two knobs are provided and make possible either fast or slow
motion tuning. ALL of the AMATEUR and FOREIGN SW
BANDS are spreud over u generous portion of the tuning dial,
thereby simplifving tuning so that even a beginner e¢an operite
It to the utmost satisfaction. Entirely free from all traces of
backlash.
The entire unit is contained in a large, black crackle finished
metal chassis und eabinet of extreme beauty. All controls are
mounted on the front panel and all parts are readily accessible.
No udjusgments whatever are necessary. Nothing to get out of
order, Simply plug inte vour eleetric light socket and enjoy
an evening of short wave thrills and entertainment such as you
have never before experienced

Mechanical specifications: Dimensions are 17%”"x8"x8%". Net
weight 23 ibs. Shipping weight 33 lbs. Designed to operate
entirely from 100-130 volts, 50 to 60 cycles AC house current.
Shipment made same day as order is received.

Compleie satisfaction guaranteed. LIST PRICE $34.95,

’l}iuount to  Hams,
DOERLE 6-tube AC BANDSPREAD RE- oo & EXverimercers
C]E]\ng, comﬁ)]etely wired and tested, with TOUR NET cos?i
set o matehed Arcturus tubes, 8 coils for

9% to 200 meters, cabinet, instr,uctions, and $27'96
READY TO OPERATE. Licensed under RCA less 2 Broadeast band

and Ilfaze]tine patents N T D toils. extending the
i 3 Nia range up to 625
(Specify whether metal or giass tubes desired.) AL L

DOERLE 6-tube AC SW
including 8 low loss ribbed coils for 9% to 20)
hi-fidelity dynamic speaker. beautiful cabinet,
struction booklet, (less tubes, Broadecast coils,

and unwired) P . =
6 Arcturus matched tubes . ...

KIT. containing all necessary parts,
meters, full size
and 4 page in-

$1 7 .96

, 13- 1T e o w et $3.12
Broadeast band coils (2) . . ... .. Fiv - . 1.45
DOERLE 6-TUNRE BATTERY OPERATED RECEIVER. has same

specifications as above except that economical 2 volt type tubes are
u:;c_:d and operate entirely from dry batteries. Subtract $2 from
price of electric model, (less batteries).

FREE CATALOG

If you wish to preserve the front cover, COPY the cou-
pon helow and mail at once
[ cuv sTokeLy RADIO CORPORATION
126 Liberty St.. New York City

Dent. 8-7

lliemleumn- P'lease mall without expenze or obligation your catalog of the |
famous Doerle Rerelvink Nets. fllustrating and fuily seseribing Ali Eleerrle
and Battery models. also reproduetion of letters from users In all parts of
the country.

| 1 enclose § for which please send me
I (On C.0.10. orders. send 20% geposit

A% *

I Name

Street Address.

I City

| SR
RS

Licensed under RCA and Hazeltine patents

# Continnous hundspread tuning from 9% to 625 meters.

#* An ideal DX receiver for the loug (lslance S\ fan of communications re-
celver for the transniitting amafeur.

* Beautiful. large. filluminated, dual pointer. multi-colored, airplane type
dial of great lheauty,

* (Mherares from efther single wire type aerlal or noise-free doublet.

& Volume control—stage allgning trimmer—and tone eentrols.

* TUnusually smooth acting regeneration control.

* lleadbhone jack with sheaker ent-off switch

* Iighiy emclent. low loss ribbed plug-in coils. are a large factor in the
amaztng  wensltivity and selectivity of this receiver. Cajls are of the
large 3 winding variety and are coior coded for easy Identitication

New 4-Tube Doerle Receiver

9 to 625 Meters

The 4-tube Doerle AC circuit em-
ploys one 6Dé as TUNED R.F.
amplifier, one 6F7T (Twin dual pur-
nose tube) as ultra sensitive screen
grid regeneruative detector. and first
audio stage. one 38 as power pen-
tode audio amplifier. nnd ore 84 as
full wave hum-free rectifier and
self-contained power supply.

Full 5 tube performarnce

Well shielded stages produring remurkable
Hluminated, alrplane type vernier dial.
Electron voupled regenefatlve cireuit.

Two gang condenser, single alal control.
Band spread vernier contrel.

Extromely smooth operating regenefation and volumé controls.
Large, loww-loss. silver plated inductinces,

Ouverates direetly from your AC house curfenl.

Beautiful, black crackle tinish metal ehassis, panel, and cablnet.

complete, wired. with 8 colls for 9 to 200 meters, 51 495

tubes, and |natruction booklet
(Amateur bandspread eoils for 20-40-80-160 M. bands. extra $2.93)

seleetivity.

LE R ES B R RN

PRICE.
cabinet.

(Less broudeast band cofls (2}, extra $1.45)

4-TUBE DC DOERLE
Same as above excepl that i
uses battery operated tubes 34-

DOERLE AC 4-tube kit. includinkg 8
coils for 9 to 200 M. and {!I-S 95
siruetions. (unwired, less cab- S

icet. tbes. and BC eolls) ¥ 3 -
Beuntiful metal cabinet. extra...$1.25 X4i4-30-33. Subtract f: 10 ';'5:"
Set of 4 MATCIIED RCA tubes... 2.54 piice of AC model. {Le88 ba
Wired and tested 1.50 terles.)

6-IN-5 BANDSWITCH
RECEIVER

7 to 900 Meters

This is undoubtedly ene
of the finest bandswiteh
Tecelvers avallable. Covs
ontire  waves
spectruin  from
U meters in a
simple combination re-
genefolive  and  super:
regeneralive ctreull’ of
nigh etficiency

Uses one old. one 8F7
(twin dual purpose tule),
one T4, one 43. and one
2525 tubes. In B H]

NEW DOERLE 5-TUBE

FORMANCE.

PRICE. cumplote.
ready 1o use
matehed RCA tubes. eab
tnol. and 4

u L
1t

KL g 0

booklet . . . . -

Highly eflicient waveband selector switch from 7 to
900 meters.

Built-in high fidelity dynamic loudspeaker.
Headphone jaek for use of phones when desired.
Hum-free in operation,

POWERFUL 2 stage audio amplifier with pentode
outnut stsge producing enormous velume on the ma-
jority of stations.

Muminated. airplane type vernler dlal.

Band spread tuning adjustment.

structe

DOFRLE BANDSWITCH
KIT. of negessary parts.
ineluding ehassis, pancl.
spe and  nstrue-

aker
tions, less
tUbeE, enblnel.sl 4_95
unwired

Reautiiai Hlack finished
acl inishe
icau 1) 52 50

Operates from AC or DC house current. eabinet. ~exira. . .$2.
Reautliful. black ¢rackle finish metal chassls. panel, :xx:TCI“.:D '_‘%‘_‘suz‘f‘;‘sv

and cablnet.
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Certified Circuits

@® SHORT WAVE CRAFT goes

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

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

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

R e e o o

OUR COVER

® The cover feature this month illustrates a radically new

Transmitter, employing the latest in tubes—the 804
power pentode. This tube is used as a high-power, erystal-
controlled oscillator, and it is completely described on page
136.
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

"What Interests Me Most in Short Waves”
The Results of Our Fifty Dollar Prize Contest

@ IN our last February issue, we announced a prize contest

based upon the question:

By Hugo Gernsback

First Prize Letter, by William Cusick

WHAT ARE THE TEN THINGS IN SHORT WAVES 1. Amatenr Transmitters—] am interested in the type

THAT INTEREST YOU MOST TODAY?

The idea behind the prize contest
was that we wanted to ascertain not
only for ourselves from an editor-
ial “viewpoint, but for our readers
themselves, exactly wherein their
greatest interest in short waves
lies.

It was realized that the short-
wave art today embraces many
fields of endeavor, which are be-
coming more numerous as time
goes on. New discoveries are made
almost weekly in which the instru-
mentality of short-waves play a
part, and it was therefore of interest
to know just how our readers felt
about the art of short-waves 1n gen-
eral. .

Our readers responded in no un-
certain tones. Several thousand en-
tries were received from all over the
world. The outstanding points about
the contest were, that in the main,
most readersagreedon what interests
them and there were at least six sub-
jects which were virtually duplicated
in all of the letters. This is astonish-
ing and at the same time very illu-
minating. The letters show that the
readers of Short Weve Craft possess
an accurate knowledge of what is go-
ing on in short waves. Indeed, most of
the answers showed that the con-
testants were excellent students of
the subject and but few of them are
onesided in their endeavors. This is
as it should be—at least Short Wave
Craft has always made it a point to
cover the entire art from every
angle, and this we are happy to say
has been reflected in the letters of
the contestants. .

We reproduce here the entries of

WINNERS in $50.00
PRIZE LETTER CONTEST

First Prize Winner—3$20.00.
William Cusick, 431 S. Locust, Ouawa,
Kans.
Second Prize Winner—$10.00.
Allan E. Vosburg, Jr., 5247 Larchmont
Ave., Detroit, Mich,
Third Prize Winner—$5.00.
Carl E. Swanson, Waverly, Nebr.
Fourth Prize Winner—33.00,
William Roberts, 268 Gardner St., Ply-
mouth, Pa.
Fifth Prize Winner—$2.00.
Louis Horwath, Jr., 936 N. Keystone
Ave., Chicago, Ill.
Sixth to Fifteenth Prize Winners, In-
clusive—$1.00 Each.
Merrill Lindley, W9AEA, 2659 Na-
poleon St., Indianapolis, Ind.
Carl F. Hooton, Arlee, West Va.
John T. Kelly, 778-7th St., San Pedro,
Calif.
Marion L. Mizer, Milton, Ore.
C. P. J. Bester, 85 Main St., Somerset
West, So. Africa.
Leo J. Vince, 2805 E. 117th St Cleve-
land, Ohio.
Leslie A. Croutch, Parry Sound, Ont.,
Canada.
Adam Mazon, R.D. 4, Box 75-A,
Latrobe, Pa.
1. E. Harper, 1218 No. Adams St., Ma-
son City, Towa.
C. Hansen, 3156 So. llincis Ave., Mil-
waukee, Wisc.

of transmitters which can be built at a moderate price, and

at the same time, are efficient and
not really “flea-power”’ for example,
the “SG3 transmitter.” My interest
is due to the fact that I expect to put
a “rig” on the air scon.

2. Short Wave Sets—I am inter-
ested in A.C. receivers using four or
five tubes. I build this type of set
because I have found it is very effi-
cient; is economical to operate; and
the cost of building is low. This low
cost enables me to build several sets
at the same time, each using a dif-
ferent idea, and compare the results.

3. Television—I am interested in
Television because it will only be a
matter of time before it will be in
use in every home, just as radio is
today. My first view of a television
picture gave me the same thrill as
the first time I listened to a broad-
cast on the old-time “crystal set.”

4. Antenna Systems—I am con-
tinually experimenting with short-
wave antennae; your articles on this
subject are very helpful. I am in-
terested in this subject because I
I have found that a receiver is no
better than its antenna, and I am
sure this is true for transmitters
also.

5. Ultra-Short Waves—Reception
and transmission below b meters in-
terests me because, due to the fact
that present radio channels are over-
crowded, it seems to me that the
logical solution will be the future use
of waves below 5 meters.

6. Short Wave Diathermy—I am
interested in this phase of short
waves because it seems to me to be
one of the outstanding developments

the first, second, and third prize-winners, We take this occa- of short waves. If short waves can bring about a cure for

sion to congratulate the winners, as well as all contestants
upon the uniformly high quality of the entries in this con-
test. We regret that only three letters can be printed.

disease, ‘another miracle will have happened.
7. Airplane Radio—This branch of short waves interests
me because it is really the founda- (Continued on page 170)

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH

This is the July, 1936 Issue—Vol. VII, No. 3.

A e e oo g o g g Aot
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The Next Issue Comes Out July 1
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Editorial and Advertising Offices, 99-101 Hudson Street, New York City
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Short Waves in
War and Peace

Short-wave equipment played an important role in the rapid ad-
vance of the ltalian Army in Ethiopia. The Hindenburg, Germany's
newest dirigible, found short wave valuable while flying the Atlantic.

% »
R, A on
I L‘
N

- |

Ahove—Iitallan Artillery unit using portable shert-wave set for the purpose of
focating the enemy’s position. Some of these sets are operated by battery power,
while others derive their power from dynamos driven by foot-power, similar to
the pedals on blcycles.

Top view shows portable mule-pack short-wave zet in use by members of the Italian
Army Signal Corps. The men in the upper phote are shown receiving n short-wave
message from field headquarters.

The photo just above shows still another type of short-wave transmitter and receiver
carried by the Italian Army in Ethiopia.

Photos below show radio equipment aboard the
“Hindenburg.” giant German dirigible. Short waves
play a very prominent part in keeping the huge air-
ship in touch with important !and stations.

Flig. { shows Interior
of the radio station
aboard the ‘‘Hinden.

mitter with range of 15
to 75 meters. Two cen-
ter cabinets eontaln re-
celvers with range of 15
to  20.000 meters: the
cabinets are alr-tlght
and water-proof,

At rlght, transmitter
with range of 600 to
2,700 meters, CW  or

Flg. 2 shows “blind
tanding®” indicater bhe-
slde steering wheel of
the *Zep,"” whlch eon-
neets with the special
receiver §n the Naviga-
tton Room §n Flg. 4.

Fig. 3. stream-lined
eounter-weights keep the
antennas taut,
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A= AMPLIFIER
T+ RADIO TRANSMITTER

Technique employed in televising outdoor scene.
Arrangement of lights, camera,

cated in an adjacent room.

N

@® LAST month a group of radio editors
was invited to the RCA research lab-
oratories in Camden, N.J., for a demon-
stration of the latest experimental
“home” type television receiver de-
veloped by RCA research workers.
Scenes televised at the transmitter, a
mile away from the receiver, were
clearly reproduced, although they suf-
fered from occasional blurring. Sev-
eral of the radio editors were persuaded
to appear before the television “camera”
and were clearly seen and recognized by
their colleagues when the images were
reproduced at the receiver, which was
housed in an attractive console cabinet,
similar in appearance to one housing
a modern phono-radio combination.
Their voices were also heard as the
system makes use of sight and sound
channels. After this the Camden Fire
Department gave a fire-fighting demon-
stration on a building adjacent to the
studio. The television “camera” was
moved to an open window and picked
up the scene for the “viewers’” at the
receiver. This sunlit outdoor scene was
reproduced with remarkable clarity.

“ TELEVISION

The cut-out in the wall shows the

By M. Harvey Gernsback

A very interesting demonstration of the
new RCA Television System was recently
given at Camden, N.J. Images of outdoor
scenes were picked up and the sound was
also  transmitted and received. Even
though two different frequencies are used
to carry the voice and image, the receiver
has but a single tuning dial.

e e e ittt

Autos passing by on the Delaware
River Bridge, several hundred feet
from the “camera,” could be seen as
well as the activities of the fire-fighters
who were about 50 feet away. To con-
clude the demonstration a one-reel mo-
tion picture was televised. This also
came through very well.

Cathode Ray System Employed

The cathode ray method of scanning
is employed in the RCA equipment.
Two ultra-short wave transmitters are
employed, one for sight on 46 mc.
and one for sound accompaniment on
48 me. The television transmitter side-

v 1S,

e

control room and transmitters actually lo-

and Subject when televising a person in the studio is shown.

EXPERIMENTS

BY RCA

bands extend 1% me. on each side of
the carrier or a total of 3 mec. The
pictures contain 343 lines. Scanning is
done at 30 pictures per second.

The television camera resembles a
commercial photographer’s camera, ex-
cept that instead of having a sensi-
tized photographic film inside it, there
is a special cathode-ray tube for pick-
ing up the images and converting them
into electrical impulses, which are car-
ried by wire to the radio transmitter.
The camera has an adjustable focus
and requires the presence of an oper-
ator to adjust the lens for various dis-
tances as the subjects being televised
move about.

Receiver Details

The receiving equipment consists of
two separate receivers of the super-
heterodyne type, operating from a 110
volt, 60 cycle A.C. power-supply. Both
receivers are in one cabinet. The re-
ceivers will tune from 40-80 me.

The cathode ray tube is mounted ver-
tically in the cabinet, with the end
where the (Continued on page 173)

YOICE AND iMAGE L.F AMP.
RECEIVED ON TWO 83/4 TOSMC.
OIFFERENT FREQUENCIES \

Ny
|

B j
PRESELECTOR) “COMMON" I.F AMP.
e DSCILLATOR 10 TOli¥2mc. OET.

a_.

2ND.

DET.]

CATHOOE RAY TUBE -

MAGNET COILS USED AS PART
OF CATHODE -RAY CONTROL
SYSTEM.

il

MIRROR —

THIS UNIT iS
N CABINET

Ar.l

AMPLIFIER

OSCILLATORS )
TO CAUSE BEAM
TO SCAN

9 ¥.1. POWER SUPPLY & 0SC. ETC.

=" MAIN —0
TUNING DrAL
(VISION AND

\souum ~ W : l
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.

St A

Block diagram of the sight and sound ultra short wave receiver employed in lat
first detector-oscillator system and separate LF. amplifiers for sight and sound.

appears at the right.
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® THE general plan of operations

whereby a metwork comprising 5-
meter “Ham” stations, some of them
on land and others located on sailing
yachts, which will be used to report the
positions of the boats during the races,
was described in the last issue. In the
present article a description is given
of a typical 56 me. transmitter to be
used for making these reports over
“}lIam” phone channels. The particular
transmitter shown was designed and
built by the technical committee of the
Garden City Radio Club of Long Island.

The transmitter is very compact and
is entirely Dbattery-powered. Either
voice or I.C.W. may be used. This high
frequency transmitter employs three
GAG tubes; one as an oscillator, one as
a modulator driver, and the nthex as a
Class B modulator. In the top view of
the transmitter, the shield cans at the
back cover the microphone and Class
B input and output transformers. The
unity coupled inductance and tuning
condensers are mounted on a strip of
Victron.

As described by Stanley P. McMinn
of the Garden City Radio Club in the
New York Sun, the plan in brief is to
maintain contact between the sailing
vachts in the various races and also
between the yachts and their home
yacht clubs. The details of the plan,

SHORT WAVE CRAFT for JULY,
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of HAM

Sets
That Will Flash
Yacht Race News

e e

In the last issue we described the *

races on Long Island Sound this summer by a network of "Ham"

description of the 5-meter Transmitters and Receivers to be used in this "net"
is given herewith.

e i e i b

e g

‘general plan" for reporting the sail-boat

stations. A

i el

56 mec. Transmitter, with microphone and

hatteries, of the type to be used by “Ham"”

stations in reporting the yacht races on
Long Island Sound.

one of the most amhitious ever at-
tempted by the “Ham” fraternity, has
heen worked out by the Garden City
Radio Club.

The transmitting equipment not only
had to be light and portable but it also
had to possess the quality of reliability
and be sufficiently powerful to insure
unbroken communication under practi-
cally all conditions. The transmitters
and receivers will be of the separate
type, so as to avoid any Q.R.M. which
is frequently created by the use of 56
me. transceivers. There will also be
frequent need for duplex operation.

The accompanying photos and dia-
gram give the reader a clear idea of the
56 me. transmitter, as finally worked
out by the technical experts of the
G.C.R.C. The transmitter is built into
a National S-W-3 metal cabinet meas-

2TURNS, 2¥/2 0.0. UNITY
COUDLmG coi
/ CLASS B OUTPUT  /BAB

IANT ~~

MIKE
gmouv

g

CLASS BINPUT

4
ﬂré

=

= HIGH-
FREQUENCY
BUZZER smu:-av

4 WIRE
CABLE "~

MA

—— =I-—

[

ﬂ-q_
‘a+ "B Ca- Cas Com U

Wiring diagram of the 56 mc. Transmitter, of the type shown in the photos ahove.
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Photos abeve show close-up and chassis
views of the 56 me. transmitter.

uring 9” deep, 916" wide and 77 high.
On the front panel there is the Na-
tional midget tuning dial, a 0-150 milli-
ammeter, a high frequency buzzer for
ICW work, switches for the filament
and B supplies and two jacks, one for
the miierophone and the other for the
key. The handles were added in order
to facilitate passing the rig around
from ship (Continuwed on page 169)
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"% He Talks Through
- His HAT—and Gets
. Paid for It!
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® TO EXTEND the scope of pick-up

for present broadcasting networks,
and to enable “foot-loose” radio re-
porters to carry a small microphone to
any point desired, 0. B. Hanson, chief
engineer of the National Broadcasting
Company recently designed a very in-
teresting miniature transmitter, oper-
ating on a wavelength of about 1.1
meters (about 270,000,000 cycles per
sccond). The output of this witra short
wave transmitter is about two-tenths
of a watt, and the

1936
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New "'Silk-Hat-Transmitter" of the NBC which operates on a fre-
quency of 270,000,000 cycles with an output of 2/10 watt.

By
W. E. Schrage

George Hicks, popular
N.B.C. announcer wearing
the latest style 1-meter
transmitter “hat,” by
means of which he trans-
mitted descriptions of the
“Easter Parade” on Fifth
Avenue, New York City, to
the N.B.C. network.

P e e

tried to utilize a tiny
transmitter like this for
their program features.
The large dimensions of
the “knapsack” sets used
did not permit the an-
nouncer to move about
freely in large crowds.
This disadvantage of
course reduced the enter-
tainment value of these
“spot-pickups,” since the
by-standers became “mi-
crophone-conscious” and
the interviewed “man on
the street” became in-
fected with stage-fright
“and he gave a very poor

TELEPHONE
CIRCUIT

CAR EQGUIPPED
WITH TRANS. AND
RECEIVER o

performance in conse-
MBC STUDIOS TONETWORK ? i B.CWAVE TO
. / STATIONQJ THOUSANDS
L—l-: W s ALL OVER
_:_—- 1 ¢ REC. ERE COUNTRY
e = TRANS
ke ; 3 e s " L METER WAVES
e TRAN
¥ v‘vfk: wAvE‘s‘ / REC
HET L e 31—
vl

range covered is
estimated to be
about one-quarter

L1: 5TURNS BARE (OPPER
WIRE N2, 30. (OIL DIaM,
QUTSIOE : YB" X JA"LONG

of a mile. This
transmitter  has
been installed in

the ecrown of a
silk top hat and
has a weight of
only 11 ounces!
The main trick
in buildingb this
miniature broad-
casting station
lies in the use of
extremel small
radio tubes, well
known to ama-
teurs under the

&NT
TRIMMER
COND.  HIGH

€2
O-15mmE,
+

ev2e

name of “Acorn”
tubes, because
they resemble an
acorn in shape
and size. It 1is
not the first time

MICROPWONE

Sw_
hd -]

bl )

that broadcasting L3
stations have

4.

15 -

L2 ASTUHnS N2 30 BARE CCPPER wiRE . '/8"01a FORM

/4" oA FORM

A l-meter receiver
mounted in an auto-
mohile picked up the
voice of the an-
nouncer as he walked
along the avenue; in
turn it was trans-
mitted from the car
on another Wwave-
length to a receiver
located in N.B, (,
headquarters in Radio
City.

Diagram at left.
shows how the acorn
tubes were hooked up

in the l-meter trans-
mitter carried by the
ANNOUNCEr.

P ———

quence.

The experiment
during the Ilast
Easter Parade on
Fifth Avenue,
New York, has
shown that un-
limited tricks of
“broadcastreport-
ing’”’ are now pos-
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ULTRA SHORT wavE ANTENNA
TRANSMITTER | HOLLOW ALUMINUM
WAVELENGTHW | | METER 1} ROO EY2"IN

e

II:;,'_‘/ HEIGHT

i
| \73/5 SILK
TOP HAT

i
\BELT -

A SWITCH
N M AT evou san
SWITCH ™ { L WEATER Cum-
§ S Tl RENT FOR
TUBES

BATTERY OF 30VOKTS
MICROPHONE amP.
FEEDS THE TRANS- LIFIER awD MODULATOR

MITTER WiTH STAGE OF THE TRANSMITTER,
ELECTRIC AL POWER

This diagram shows the various com-
ponent parts of the l-meter transmitter,
the hatteries for operating it being car-
ried on a bhelt around the waist.

sible, and that we shall have to watch out
for the “secret radio reporter,” who may,
perchance, sit on a chair next to us, and
transmit everything we say toour friends
in the radio audience, thanks to the new
1 meter short-wave “silkhat” set.

The actual possibilities for “secret
pickups” as sketched above, have been
proven by actual experiment by the
well-known NBC announcer, George
Hicks, who walked with his “silk-hat”
transmitter along Fifth Avenue on
Easter morning, hiding under his cut-
away of formal fashion a wide leather
belt containing the “power-plant” of
the tiny broadeasting station. A pocket-
size microphone was connected through
an inconspicuous looking cable with the
power-plant, and the silk-hat trans-
mitter completed the outfit. The only
unusual accessary for a fashionably
dressed Easter parade visitor was the
hollow aluminum rod, 6% inches in
length, fastened atop the silk-hat, and
operating as a so-called quarter-wave
antenna.

The antenna can also be made in-
conspicuous by using a blackened piece
of thin steel wire. Sinee the range of
such a small transmitter hardly extends
beyond a quarter mile, the automobile
pickup and transmitting station which
received and relayed (on a longer wave)
the “voice” of Mr. Hicks to the broad-
cast studio, will of course be necessary
for secret “spot” pickups in the fu-
ture. But who (Continued on page 181)
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How To Build the Very Latest—The

804 Power Oscillator

"
-

r

This photograph clearly shows the general layout of the 504 power oscillator,

® THOSE who read the article describ-

ing the 830-B amplifier in last
month’s issue, will recall that we men-
tion the use of an 804 driver. The idea
worked, out so well that we thought it
would be advisable to describe the unit
in detail.

The 804 is, as many already know, an
addition to the now tremendous line of
R.C.A. Radiotrons. This new tube has
many capabilities in so far as the ama-
teur is concerned; the tube itself may
be used as a complete crystal-controlled
transmitter and with an output of
around 75 watts. It will stand up to
1.250 volts on the plate and has a 7%
volt filament. It is exceptionally well
constructed and shielded; so well shield-
ed, in fact, that there is hardly a trace
of reaction between the output circuit
and the crystal when the two are
resonant at the same frequency.

The unit as shown in the photo and
the diagram is the well-known #ritet
eircuit and can be used as we said be-
fore, either as a complete transmitter
having an output of around 75 watts,
or as a driver for a high-powered ampli-
fier, In fact, this tube with full plate
input should be capable of supplying
excitation for more than one-half kilo-
watt amplifier. The oscillator as shown
in the diagram was operated separate-
ly for a number of evenings on each of
the three prominent amateur bands and
provided a surprising number of “con-
tacts.” This outfit really demonstrated
that an efficient transmitter can be
built with a minimum of parts.

Ideal for Use With 830-B Amplifier

When used in conjunction with the
830B push-pull amplifier, only 750 volts
were applied to the plate. Even this
moderately low plate-voltage provided
more than enough output to excite the
830-B amplifier when the plate circuit
of the 804 was tuned to the second har-
monic of the erystal. We can think of
no finer combination as a medium-power
transmitter than the use of the 804 in
a tritet crystal-oscillator ecircuit, as
described in this article, and the 830-B
push-pull amplifier which was described

last month. Over 200 watts can be
obtained from the 830-B’s in this coni-
bination and, needless to say, it is an
extremely simple combination of appar-
atus and very economiecal to build.

In the tritet circuit we have a tapped,
dual-wound filament coil consisting of
28 turns of No. 16 double cotton cov-
ered wire. These two wires are laid
side by side and wound on a 1% " bake-
lite coil form. One of these windings
is tapped at the 10th and 2nd turn from
the filament end. When the switch is
opened the coil functions with an 80-
meter crystal. In this position, and
with an 80-meter crystal, considerable
output can be obtained on either the 80
or 40-meter band, merely by adjusting
the plate circuit to those bands. Then,

on the 40-meter tap, the coil functions
with a 40-meter crystal and operation
to be obtained on either the 40 or 20-
meter band. On the last tap, the 20-
meter tap, we use a 20-meter crystal
and obtain considerable output on either
the 20 or 10 meter bands.

Works on 10 Meters Too!

Those who are interested in 10-meter
transmission will find this oscillator, in
conjunction with one of the new Bliley
20-meter crystals, to provide an excel-
lent driving unit for a pair of fairly
high-power, ultra-high frequency tubes.
In a circuit of this type, where we are
operating the erystal in conjunction
with a fairly high-power oscillator, it
is necessary to keep the tuning capacity

804,
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Diagram of the crystal-controlled high-power oscillator. Tapped coils are used to
change bands,
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SHORT WAVE CRAFT

Described By
Its Designer
George W. Shuart

W2AMN

In this article the new
5% 804 power pentode is
L used as a high-power

= crystal-controlled oscilla-
tor. The unit as described may
be used as a flexible transmitter,
just as it is or, as originally sug-
gested by the author, it may be
used to drive the 830-B amplifier
described last month.

o
= --

across the filament coil quite large. We
use a 250 mmf. condenser and the plates
are nearly full meshed for each of the
respective positions of the switch.

Low “C” in a circuit of this type is
liable to result in high crystal current
and, as a result, a fractured quartz
plate. In order to simplify the construc-
tion of the “driver,”” we used a 26 turn
National coil form and 2 250 mmf. tun-
ing condenser in the pla‘e circuit. For
80-meter operation a coil would have
to be quite large in physical dimensions
in order to permit low “C,” and it
would thus make it more difficult to
obtain efficient operation on 40 and 20,
especially 20 meters.

for JULY, 1936

Another view of the oscillator, clearly showing the double-wound filament coil.

We are not so much concerned with
the capacity in the circuit on 80 meters,
because the tube is operating very effi-
ciently at that frequency. However,
the variable tap when operating on
either 40 or 20 meters, should include
as many turns as possible, making an
extremely low “C” circuit. Those ad-
justments found optimum were 16 turns
for 40 and 8 turns for 20. When oper-
ating on 10 meters with a 20-meter
erystal we had 2 turns in the circuit.

Use Plenty of By-pass Condensers

A very important item in a power
oscillator of this type is by-passing;
plenty of by-pass condensers should be

used in order to keep the R.F. where
it belongs. The filaments are by-passed
on the transformer side of the coil with
two .001 minf. condensers.

The sereen, suppressor and plate are
also by-passed with .001 mf. condens-
ers. For low-power output where the
oscillator is used to drive another am-
plifier not requiring a great amount of
excitation the 45-volt positive poten-
tial need not be applied to the suppres-
sor, although when using a 20-meter
crystal and doubling to 10, bias on the
suppressor is necessary in order to im-
prove the plate efficiency; And, by all
means, meters should be incorporated in
the screen (Continued on puge 185)

What b;és It Cost to Become an Amateur?

® THERE are a large number of short-

wave enthusiasts who, through lis-
tening to amateur conversations, have
become intbued with the idea of joining
the ranks of these transmitting hobby-
ists, and thereby enjoy the thrill of
two-way communication.

Many books and pamphlets are avail-
able which serve to show the “new-com-
er” just how to go about entering this
most fascinating hobby. Most books
all leave a vague impression of the fi-
nancial outlay involved, leaving the
embryo radio amateur in a hopeless
muddle, not knowing whether he must
spend $10 or $100 to get on the air. It
is in an effort to clear up this point
that the following paragraphs have been
written.

Parts for “CW” Receiver Inexpensive

We will assume that you are already
a short-ware listener, and accordingly
have a receiver suitable for amateur
operation. In some cases however, such
a receiver will be of a non-oscillating
type, ideal for radio telephone work,
but practically useless for the reception
of continuous wave {cw) radio tele-
graph signals unless a beat oscillator
is fitted to it. The cost of a beat oscil-
lutor averages about the same as the
parts for a good two-tube A.C. short-
wave receiver, so that you may choose
hetween building a suitable receiver for
the purpose or adapting your present
receiver to such work by the addition
of a beat osciliator. If you are interested
in entering the amateur radio tele-
phone field only however, your present

By Howard S. Pyle

receiver regardless of whether it is an
oscillating type or not, will suffice.
Should you however, elect to enter the
radio telegraph field you may figure on
an approximate outlay of $7.50 for
parts for a receiver or parts to con-
vert vour present receiver if not now

__ PHONE
“TRANSMITTER

1 SimpLE"CW”
¥ SET INCLUDES "FRILLS"
{WITH RECEIVER)

SIMPLE
“cw-
OUTFIT

AVERAGE COST TO" GET ON THE AIR"
WITH SIMPLE “LEGAL” TRANSMITTERS.

Graphs above show relative cost of be-
coming an amateur, with low-power trans-
mitters of course.
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suitable for CW reception. This
figure will also cover the total re-
ceiver cost for the enthusiast about to
enter the field with no equipment what-
soever. A more elaborate receiver may
be built or purchased, at a later date.
in any price range that the user feels he
can afford, but the simple little two-tube
set will serve admirably while becom-
ing acquainted with amateur opera-
tion. Many such receivers have been
described from time to time in these
pages and no attempt will be made herve
to discuss relative merits of circuits or
equipment.

We can drop the receiver nroblem
right now with just a passing word on
the antenna. A good single copper wire
about sixty feet long and as high as you
can conveniently hang it, will work
about as well as anything for a »re-
ceiving antenna. This can be erected
complete for a total cost of about a
dollar. When you have really become
proficient as an amateur, more elab-
orate types of antenna can be pur-
chased or built up as your fancy dic-
tates.

Cost of l.ow Power Phone

If it is your desire to erect a trans-
mitting station at as little cost as possi-
ble you had better forget radio telephone
for the time being. A good radio tele-
phone—and neither the Federal Com-
munication Commission nor other ama-
teurs will tolerate other than a GOOD
phone—is a comparatively costly piece
of equipment. Remember, in addition to
a GOOD “CW?” (Continued on page 179)
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® THE accompanying photos show a

very interesting and unusual new
style high-frequency antenna, which
has been named the turnstile aerial on
account of its resemblance to the well-
known turnstile. This antenna system
was designed by Dr. G. H. Brown of
the RCA Victor Company. A steel

I’hotos ahove and at the left show the new “turn-
-= Stile” antenna array in use at short-wave station,
W8XH, Buffalo, N.Y. A 70 foot steel pole supports
/" the antenna array; ahove—aerial being erected.

Right—the 41.000 ke. transmitter used with the
| “ “turnstile” antenna.

SHORT WAVE

"Turnstile” Antenna Array at XH

pole, 70 feet high, supports the array
of antenna rods, and the maximum
height of the antenna is 350 feet above
the ground; it is mounted on the roof
of the Hotel Statler in Buffalo. This
novel antenna provides a strong ultra-
short wave radiation with horizontal
polarization. The transmitter shown

CRAFT for JULY,

1936

in the accompanying photograph oper-
ates at present on 41,000 ke., in con-
nection with the turnstile antenna and
good broadcast reception on this high
frequency is anticipated for a radius
of twenty-five to thirty miles. There
are quite a number of listeners al-
ready who have been tuning in on the
41,000 k.c. wave of W8XH.

® IN THE early days of 5-meter work-

ing we were informed by the few
experts available that radio waves
propagated with a frequency of 60,000,-
000 cycles/sec. would obey quasi-optical
laws, resulting in communication be-
tween points which were only visible
from each other. The only way, there-
fore, of increasing the receiving range
would be by raising the transmitter or
receiver well above the surface of the
earth. It was supposed that no reflec-
tion or refraction occurred from the

Heaviside or Appleton layers, the di-
rect ray being the only wave suitable

70
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Fig. 1—Theoretical maximum range, on an
optical basis, for various heights of the
transmitten

Horizon?

D. R. Parsons explains the pecu-
liar behavior of 5-meter waves
and some of the extraordinary
things they do under certain op-
erating conditions.

for reception purposes. How far these
early assumptions were correct will now
be discussed at some length,

If we have a listener operating a re-
ceiver at ground level, then the maxi-
mum theoretical distance (still on the
assumption of a purely visual range)
over which he can receive signals from
a given transmitter may be calculated
from an extremely simple formula. Al-
ternatively, it may be ascertained from
Fig. 1, which shows the relation between
the height of the transmitter above sea
level and the distance over which sig-
nals can be heard on the horizon. It
should be emphasized that this curve is
definitely theoretical and is based on an
elementary principle which most of us
learned many years ago. It assumes
that the intervening ground between the
transmitter and the receiver is flat and
that the power of the transmitter in
question is sufficient to energize the

(Continued on puge 187)
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Fig, 2—I1llustrating range (R1) of a trans-
mitter T on the assumption of a straight
optical path. R2 shows the increase of
range of waves following a “hent” path.
Fig. 3—I1llustrating the effect of reflection
from a single ionized layer, and of a com-
bhination of refraction and reflection by
two separate layers.
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New Ultra S-W

Tuner

Has

PR WY e

No Coils
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In the realm of ultra short waves, down in the
region of | to 3 meter wavelengths, a brand-new de-
parture in the tuning circuits is the adjustable concen-
tric “resonant lines" system. When used instead of
the familiar coils it provides a distinct gain in effici-

ency.

PR g A

® FOR the past year, concentric

cables and parallel transmission
lines have been used in transmitters.
However, it remained for Frances W.
Dunmore of the National Bureau of
Standards, Radio Laboratory, to apply
these successfully to a receiver.

The usual tuning condensers and
coils have been replaced by the con-
centric transmission line, which—in
brief—consists of brass tubes approxi-
mately twenty inches long and about
13 inches in diameter with an inner
tube 3/16 inches in diameter. The
instrument shown in the photegraph
employs five 954, RCA-Acorn tubes
and five of these 'concentric tuning de-
vices., The receiver tunes from 100 to
300 megacycles or from 1 to 3 meters.
The tuning units are mounted around
a drum-shaped head en which is also
mounted the Acorn tubes. This pro-
vides very short leads and maximum
efficiency on these very high frequen-
cies. Each of these so-called ‘“lines”

AnPeatusiass PP s PN

Photo abeve shows the new
uvitra short-wave tuning
device which employs
stiding brass tubes, in-
stead of the familiar cop-
per wire coils,
Right—Ctose-up view of
one of the concentric
resonant line'' tuners.
showing plunger and slid-
ing antenna input termi-

nal.

Left—Assembted four.
stage concentric line tun-
er; each circuit can be
separatcly tuned.

is provided with a metallic plunger
which perniits tuning, In the finished
receiver, all five circuits are tuned
simultaneously which provides single

139

llowever, to compensate for
any discrepancies in the circuits, each
line can be adjusted individually, Tun-
ing is accomplished by shifting the

control.

eround position within the line. In

(Contivued on page 172)
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Wiring diagram for four-stage concentric “resonant line” tuner.
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Cathode-Ray Tube Tester

|

Newest apparatus set-up for testing the
luminosity, degree of vacuum, cathode
bheam intensity, etc., of cathode-ray tubes.

® THE accompanying photo shows a

very intervesting device for making
measurements on cathode-ray tubes,
and and it was designed by the well-
known German radic experimenter,
Baron Manfred Von Ardenne of Berlin.

With the somewhat complicated look-
ing apparatus shown in the accompany-
ing photo, it is now possible to accurate-
ly and quickly determine the most suit-
able plate voltage to be applied to the
cathode ray tube under test. By means
of this instrument, the complete tube
characteristics can be promptly ascer-
tained and recorded for future reference
and study. Among other facters which
can now be measured and recorded

(Continned on page 172)

® ACCORDING to the reports appear-

ing in the English radio television
sagazines, television is about ready for
their public. The accempanying photo
shows the very intevesting design of
dual antenna, whereby the vision or
image waves are radiated in all direc-
tions from the upper array of antenna

WWW.americanradiohistorv.com

New Television and Sound Antenna

rods, while the accompanying sound
waves are broadcast on a different wave-
length, in this
case a short-
er one than
t h e image
wave, by the
lower array
of antennas.

These two
antennae are
fed with cur-
rent by two
concentric
“transmis-
sion lines,”
which can be
seen passing
up through
the center of
‘Continned
on puge 172)
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Figr. 5—400 mc. set in use as a “portahle”
on a car, with antenna arranged in a para-
bolic reflector.

Fig. 1—Above we have the diagram of a
1-tube 400 mc. receiver.

® WHILE amateur radio throughout

the world has been shifting to higher
and higher frequencies, as exemplified
by the activity on the 56 mec. (5 meter)
band and even on higher frequencies in
this country, development in other coun-
tries has not lagged.

In fact, amatcurs in France have
been outdoing each other in attempts to
use the very high frequencies.

Let us look at a few photos and cir-
cuits which appeared in recent issues of
Radio-Ref (Paris), the official publica-
tion of L'Union Internationale des
Radio-Amateurs (The International
Radio Amateurs’ Union). These photos
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Fig. 2—Another hookup used for the 400
me. operations, showing hoth transmitter
and receiver.

le. L. — . _ 1
Fig. 3—The 400 mc. receiver with Lecher
wire tuning system.
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acycles

Used by French "Hams"

By C. W. Palmer
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While the 3, meter band is open to American "Hams", not
very much use has been made of it so far, perhaps due to a
dearth of literature on the subject. The accompanying article
describing a 400 mc. amateur radio transmitter and receiver
will therefore undoubtedly prove of interest.

il IR S N N

P A A WY A
g

and circuits cover the 400 mec. (%-
meter) “rig” of amateur station
HB9AO.

The receiver uses a dynatron circuit,
shown in Fig. 1. The tube is a metal
triode made by the Philips tube com-
pany (Holland). The grid and plate
are connected to a typieal Lecher wire
tuning system, with the plate and grid
supplies applied through a twisted-wire
transmission line. The appearance of
the set is shown in Fig. 3. This phote
shows the antenna, Lecher wires and
the set itself, installed in a neat metal
cabinet,

As in the dynatron circuits used on
longer wave lengths, the grid of the tube
is driven at a high positive potential
from the “B” battery, while the plate
is connected to a lower source of po-
tential and may even be at a negative
potential with respect to the filament.
This variation in plate potential is ob-
tained by connecting the plate supply
line to the arm of a 500-ohm potenti-
ometer shunted across the filament bat-
tery.

Because of the circuit arrangement
in this set, M. Luthi, who made it, says:
“In these conditions, the action ap-
proaches super-regeneration.” This ac-
counts for the high efficiency claimed by
the author for his receiver on the fre-
quency of 400 mec., as well as on higher
frequencies in the centimeter range.

The single tube shown in the receiver
circuit, Fig. 1, is the detector, which is
followed by several stages of A.F. am-
plification to bring the sound level up to
the desired point.

The transmitter used by HB9AO uses
an American tube-—the R.C.A. Acorn
type 954. This transmitter, shown in
Fig. 4, uses a horizontally polarized
dipole aerial coupled to a Hartley oscil-
lator. This transmitter is battery oper-
ated, the battery circuits being isolated
from the high frequency circuits by
chokes and filter condensers.

The circuit of the transmitter, or
rather the transceiver, for the “emet-
teur” is actually a combined sending and
receiving unit designed for mobile work
in a car, shown in Fig. 2. The values
of the parts are indicated on the cirecuit
for those ambitious hams who might
wish to duplicate the experiments of
HB9AO—or, in fact, try some new ones
on their own hook.

An interesting view of the rig used by
HB9AO when set up in a car, in c¢on-
junction with a parabolic reflector for
“beaming” the output is shown in Fig.

) HB9AO has worked mainly with an-
other amateur, HB9RDL, at distances

www americanradiohistorv com
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Fig. 7—At left above is shown one form
of special antenna used; A is the free up-
per end, and E is coupled to the transmit-
ter. Fig. 4 at right shows dipole antenna
used on one form of 406 mc. transmitter.

up to about 35 km. (22 miles).

In the course of the experiments of
these two hams, whose names are R.
Luthi (HBSAO) and A. Raviglione

(Continued on page 178)

Fig. 6—Portable beam antenna of para-
holic shape used hy HBIRDL. The chord
of the parabola is 3 meters.

Fig. 8—Curtain antenna for 400 mc. Each
section of the radiating and reflecting
units of the antenna network is tuned to
14 the carrier wave length. The outer sec-
tions of the network are reflectors, while
the inner (cubes) are the radiating units,
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The All-Wave (&
“"AIRCRAFT 3"

An ldeal Portable S-W Receiver
By H. G. Cisin, M. E.

® THE All-

Wave Air-
craft Three was
designed especial-
ty for use aboard
private planes,
motor-boats,
canoes, or in
camps, ete. How-
ever, it is so com-
plete, light and
compact that 1t
is suitable for al-
most any kind of
portable use. It
takes up about as
much room as
a portable
typewriter, but
weighs very much
less, weigh-
ing only 9
pounds, complete
with all equip-
ment, including batterics!

Hence, it
can be used in a canoe just as conven-

iently as in an airplane. It is also well
suited for automobile trips, for camp-
ing, for fishing trips, and for use on
hundreds of other outdoor excursions.

This up-to-the-minute receiver per-
mits the air-minded traveler to sit at
ease on a long air journey and tune in
radio heacons, weather reports and
other information from the various air-
ports passed over by the plane, com-
mercial code stations, standard broad-
cast and also a full coverage of the
short-wave stations from 17 to 200
meters.

How Long Waves are Tuned In

Radio beacons, conversations from
airports and other similar su:nals are
received on the so-called “long” waves,
by means of a special long-wave coil
unit, in conjunction with a long-wave
switch which throws a .00005 mf. con-
denser in parallel with the antenna
trimmer c¢ondenser. The long-wave

1936
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This extremely neat 3-tube portable covers not only short-waves
but the broadcast and long-ware radio beacon channels as well.
It operates on batteries, with most any type of aerial, and can be
set up at a moment's notice.

It uses three type 30 tubes.

PraP Pty PP e

Photo at left shows the all-
wave “Aircraft 3” portahle
recciver opened and ready
for tuning in stations. It
is a dandy headphone job,
but will also work a sen-
sitive magnetic speaker on
the stronger stations. Rear
panel view, showing the
elastic hbands used to hold
the tuhes firmly in their
sockets, is shown in the
photo below,

FRNOF N Wy

switch is closed only
when the long-wave coil
is used. When the
nther coils are be-

ing used, the
switeh is
left open.

Aside from this
long-wave fea-
ture, whieh adds
to the usefulness

wave bands, five separate Hammarlund
plug-in coils are used. The long-wave
coil is a special one available com-
mercially, or it may be wound by the
set constructor. The data for this coil
is as follows: ceoil form 14 inches di-
ameter; tickler 40 turns No. 38 en-
amel wire; secondary 245 turns No. 38
ename! wire; space between secondary
and tickler 1/16".

Examination of the schematic dia-
gram discloses several variations from
the usual design, necessitated chiefly
because of the introduction of the long-
ware feature. It will be seen that the
00014 mf. tuning condenser is in series
with a second .000325 mf. condenser,
which, in this case, is effective as an
aid in tunmg in “l(mg-wawe stations.
The way in which this works is as fol-
lows: The 15 mmf. antenna trimmer is
shunted by a second 5 mmf. fixed con-
denser when the long-wave switch is
thrown. This permits the capacity of the
antenna trimmer condenser to be in-

(Continuwed on puge 184)
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The new bL&6 Beam tube recently announced by R.C.A. represents one of the greatest

advancements in radio tube design.
hension.
of the tests run on an oscillator using it.

Its possibilities at the present time are beyond compre-
In this article Mr. Shuart, our asscciate editor, describes the new tube and some
Imagine a one-tube oscillator-doubler with 30

watts input providing from six to seven watts of R.F. output at 20 meters, the fourth harmonic
of an B0-meter crystall This represents an approximate plate efficiency of over 20 per cent,
which is not much less than the ordinary tricde oscillator when operated at the fundamental

frequency of the crystal.

It is now possible to quadruple from 80 to 20 meters, with sufficient power output to ex-

cite a fairly "husky" amplifier.
describing further sets featuring this tube.

Subsequent articles will be published in forthcoming issues

o o o e o o o o o o o e o o o o o o o g i g g i npingpinginging

® UNDOUBTEDLY one of the great-

est advancements in vacuum tube
design is represented in the new Beam
Power Amplifier, R.C.A. type 6L6. This
tube is of the all-metal variety and de-
signed primarily for audio purposes.

Although designed for audio fre-
quencies, this tube will undoubtedly
make history as an R.F. oscillator and
frequency multiplier as well as R.F.
amplifier. The most distinctive fea-
ture of this tube is its electrode ar-
rangement. The electron stream is
beamed by placing the screen and grid
so that the cross-bars of the two are
directly in line with each other. This
procedure eauses a number of horizontal
streams of electrons. Then, on each
side of the tube we have a baffle which
is connected to the cathode. The field
thus set up around these two baffies
tends to focus the electron stream in
two directions (sidewise). The high
electron density brought about by ar-
ranging the electrodes in this manner,
results in extremely low screen power,
and suppressor action is automatically
brought about by the space-charge ef-
fects introduced between the sereen and
plate; no actual suppressor is necessary.
The tube is a Tetrode. The other fea-

CONTROL

GRID SCREEN-

GRID

BEAM -
CONTROL BEAM TYPE
ELECTRODE PATHS OF

ELECTRON
STREAM

PLATE CATHODE

BEAM-
CONTROL
ELECTRODE

i

The 6L6 Beam tube in four stages of production.

CRAFT for 1936

JULY,

The new Beam-tube oscillator that made
history.

tures of this design are very high-power
handling ability and high efficiency, to-
gether with high-power sensitivity, per-
mitting a large amount of power out-
put with no grid current flowing in the
input circuit.

According to the engineering data
available on this tube, the second har-
monie distortion is intentionally high,
in order to minimize a higher order of
harmonies. The specifications of the
tube are as follows: Heater voltage
A.C. or D.C,, 6.3 volts, heater current
.9 ampere; the base is a small octal
7-pin. As a straight single tube, Class
A audio amplifier, with 375 volts on the
plate and 250 volts on the screen, this
tube will deliver 11.5 watts. The max-
imum single plate current is 65 ma.
and maximum signal screen current 6
ma. with an output load resistance of
4,000 ohms.

Never before have we been able to ob-
tain a tube with such plate cfficiency as
a Class A amplifier. Of course, for
push-pull circuits, the output is cor-
respondingly increased. For Class A-B
operation where no grid current flows
during any part of the input cycle, it
is possible to obtain 23 watts of audio!
This is with 400 volts on the plates and
300 volts on the screens, with a maxi-
mum signal plate current of 156 ma.
For Class A-B (Continued on page 177)

This drawing clearly indicates the elec-
tronic action in the 6L6. Note that the
electrons are heamed in two directions
and are also heamed in horizontal layers,
due to the grid and screen wires being
in alignment horizontally. This heaming
results in the outstanding performance
described in the article.

CRYSTAL

6L6
(BEAM TUBE)

sw 0-25
-’ MA

B+

B— 150 TO
[ 300V.~—

w 6.3V. =
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Hookup of Oscillator which makes “quadrupling” possible.
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Front view of 2-volt Super-het reeceiver with loudspeaker

® IN developing this little two-volt short-wave super-het-

erodyne the author’s primary purpose was to provide a
receiver which would insure good reception of short-wave
broadcasts from every corner of the globe, but would in-
clude no “frills” or parts not absolutely essential to the
proper operation of the set. This receiver had to be simple
and inexpensive to construct and operate and above all de-
signed in such a way that the oscillator and LF. c¢ireuits
could be brought into correct alignment with the minimum
of adjustments. The result is the receiver here described.

As Fig. 1 shows the circuit is quite conventional. A 1C8
is used as mixer-oscillator, a 30 us oscillator, a2 34 as LI
amplifier and a 19 as combined second detector and audio
amplifier. Plug-in coils are used for complete coverage of
all wavelengths between 15 and 200 meters. This range may
be extended to inelude the standard 200-550 meter broad-
cast band, if desired, by using the proper coils.

Iron-Core LF. Transformers Used

It will be noticed that the 30 is not a separate oscillator
in itself but is in parallel with the oscillator elements of
the 1C6 tube. In this eircuit both the 30 and the oscillator
section of the 1C6 are produeing oscillations. This arrange-
ment provides a much higher conversion gain than ecan be
obtained with the 1C6 alone and assures powerful oscilla-
tion on the higher frequencies.

Both of the 456 Kc. L.F. transiormers are of the new
iron-core type, which boosts the gain and increases the se-
lectivity considerably. These (Continued on page 171)
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2-VOLT

Short Wave
Superheterodyne
By Harry D. Hooton, W8KPX
This Month’'s $20.00 Prize Wir~ar

i e dhi ke PP et e A

A 4-tube set, giving 5-tube results and operating
or

on 3 dry-cell "A" batteries. Works phones
speaker.

Close-up view of the 4-tube super-het chassis, with two of the
plug-in coils.

= GANGED

IET1
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/

4 (CONNECT X.X,X,X 100:m£u)£ B+ 67.5V.
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Wiring diagram of the 2-volt short-wave “super-het” receiver.

It uses iron-¢ore LK. transformers. Bandspread is obtained, when

desired, by using one of the new double-necdle “handspread” dials, such as the Crowe type,

wwWwW americanradiohistorv com


www.americanradiohistory.com

144

® FOR a number of years, ultra high

frequency transmitters have been of
the more simple variety. These trans-
mitters have served their purpose ex-
cellently, and permitted the healthy
growth and development of the ultra-
high frequency bands. However, the
expansion of the ultra high frequency
bands has been tremendous, and pres-
ent-day conditions demand that the
transmitters be of the more modern
variety. There are many who com-
ment on the uselessness or the lack of
necessity for a crystal-controlled ultra-
high frequency transmitter. Many
claim that they are wot necessary be-
cause they do not notice frequency mod-
wulation on the present receivers. This
is true with a good many of the present
receivers, simply because the receivers
are so broad that they will tolerate
a tremendons amount of frequency mod-
nlation! However, the writer has found
that even a really selective super-re-
generator will show up poor modulation
and certainly, some day, we are going
to have receivers that are more se-
lective than the so-called “resistance-
coupled” super-heterodyne or the super-
regenerator, But the fact is that we
could provide space for hundreds of
times the present number of stations
now operating, and still have no Q.R. M.
{interference) should the transmitter
be crystal-controlled and the receiver
a really selective one. Some think that
this condition will never come about, but
it only remains for some fortunate
“Ham” to make a qualified long-dis-
tance contact; then watch the rush for

SHORT WAVE CRAFT for JULY, 1936

=) 3 and 10 Meter
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By George W. Shuart, W2AMN.

With the constant increase in the number of stations operating on the ultra
high frequency bands, modern transmitting equipment becomes a necessity.
The transmitter described in this article, is crystal-controlled and may be
operated on either the 5 or l0-meter bands. On § meters an output of ap-
proximately |0 watts is easily obtained. On 10 meters the output is much
higher, being nearly 20 watts.

During tests on the air in the 5-meter band, a transmitter of this type defin.
itely proved worthwhile. The signal emitted was perfect in quality, even on
the most selective of superheterodyne receivers. With the constant increase in
the probability of DX transmission and reception on the 5-meter band, crystal-
trolled transmitters are, of course, the next step. DX can be accomplished
more easily with a crystal-controlled transmitter and o selective and sensitive
receiver,

The older type modulated-oscillator, suffering from wobbulation, will not
only stand less chance of covering grest distances, but will spoil the chances
of other transmitters because the former type emits such a broad wave.

I$7
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Left — W2AMN operat-
ing the new crystal-con-
trolled 5-meter trans-
mitter. The erystal mi-
crophone, together with
the “high fidelity” modu-
lator. permitted *“broad-
cast” quality to he ob-
tained.
e

Below—Bottom view of
the transmitter, together
with closeup, showing
how the instruments are
placed on the front panel.

the improved apparatus. (Such as the
recently reported 5 meter QSO between
Troy amateurs and England.)

Starts With 20 Meter Crystal

The transmitter described in this ar-
ticle and shown in the photo is of the
crystal-controlled variety, starting out
with a 20-meter Bliley crystal. In the
oscillator circuit we have a 6C6, which
is used as a tritet oscillator-frequency
multiplier. Here we double to 10 meters
in the oscillator stage. And for oper-
ation on 10 meters we have an 802 buf-

www americanradiohistorv com
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fer and an 802 final amplifier. With
500 volts on the plate of the amplifier,
it is possible to obtain nearly 20 watts
output or 10 meters. For operation on
5 meters, the first 802 doubles from 10
to 5, and the final 802 is again used as
a straight amplifier having an output
in the neighborhood of 12 watts. In
this transmitter we endeavor to utilize
conventional ecircuits and practice, to
see just what efficiency might be ob-
tained without the use of special ultra-
high-frequency tubes and special cir-
cuits. Of course, the 20-meter crystal
greatly simplifies the transmitter and
reduces the number of stages over those
necessary for use with another crystal
of lower frequency.

Screen and Suppressor Connected
Together

While each of the three tubes in this
transmitter is a pentode, we connect the
screen and suppressor together making
them tetrodes. Careful measurements
have proved that this connection proved
more efficient than the pentode connec-
tion, In each of the four tuned circuits,
it will be noticed that the rotors of the
condensers are at ground potential. In
the two amplifier stages, split stator
condensers were used in order to main-
tain this feature and thus eliminate the
necessity of insulating the rotors from
the chassis. Plenty of by-pass condens-
ers are used and they are absolutely
necessary wherever indicated in the
diagram.

Operating a series of amplifier stages

This rear view clearly shows the constructionai details.

when they are all on the same chassis
and there are no shield compartments,
deserves careful attention as to by-
passing. In theqtransmitter as de-
scribed, there was no indication of harm-
ful reaction between the stages, although

were not used. The plate tank coils of
the osclllatm and two amplifier stages
are of the “plug-in” variety as can be
seen in the photo. Bandana type plugs
are soldered to the coils, thus facilitating
band changing. We have provided

at relatively high frequencies, especially separate compartments for each stage jacks for (Continued on page 184)
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Wiring diagram of the crystal-controlled 5 and 10-meter transmitter, which starts out with a 20-meter crystal.
grid stages are used and modulation is applied to the plate and screen of the “final” amplifier.
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CRACK MAINE PHONE STATION,
AV ARAY

® HERBERT WILMAN, WI1IUV of
Skowhegan, Maine, sends us a photo-

graph of his very neat phone station, not

forgetting that Mr. Wilman appears in

the photograph with a young lady who, we

presume, is his “Missus” or XYL.

Apparently, this is one time when
“Ham" radio did not disrupt the tranquil-
ity of the home—at least we believe so,
noting that the XYL was induced to pose
with the radio, Maybe she takes her turn
at the mike, who can tell?

The transmitter consists of a 47 crystal
oscillator, 46 first buffer, 210 second buffer
and a 203A final amplifier, which in turn
is modulated by twoe 210’s in class B, with
the necessary speech amplifiers and drivers
to work in conjunction with a double-but-
ton microphone. The receiving equipment
consists of a Stewart-Warner, 9-tube all-
wave affair, and a National SW-3.

Mr. Wilman credits W1KL for helping
him in constructing the transmitter. Wl-
[UV has contacted all United States dis-
tricts, which is quite remarkable, having
worked Los Angeles and California and
Fort Worth, Texas, as DX contacts. 350
cards were received in a period of 10
months.

F. B. Herbert and the XYL-—we hope to
heay from yon again.

STEPHEN CASEY, W2IIR, PERTH AMBOY, N.J.,, HAS A-1 STATION
T his Months Prize Winner

Editor, SHorT WAVE CRAFT

I have been a subscriber and reader of
Short Wave Craft for the past five years
and 1 should take this opportunity of
thanking you for the “FB’ informations
and diagrams published in every issue.

Noting your request for “Ham Station”
photos T am sending a picture of my Xmit-
ter,

Using a 47 crystal-controlled oscillator,
46 first buffer, two 210's in push-pull as sec-
ond buffers and a pair of 211 heavy-duty
tubes in the *final,” with about H00 watts
input.

RCA D.B. microphone, 56 single speech,
Xformer coupled to a pair of 50’s in push-
pull; then coupled to a pair of 2A3 drivers
and using a pair of 242A's in class “B.”

Using a Zepp antenna, with Collins im-
pedanee-matching system.

The receiver is a seven tube superhet and
having a two-stage pre-selector in a sep-
arate cabinet,

So far I worked on 160 meters only,
having many pleasant contacts with VE
1, 2, 3, W1, 2, 3, 4, 5, 8, and 9th Districts.

Expect to be on 20 meters shortly and
hope to have some nice QS0’'s with foreign
stations. I am able to speak four different
languages.

Also I am enclosing a diagram for a
power Xformer supplying the elass “B” and
the final stage with very good voltage regu-
lation.

Many fellow amateurs use only one X-

(Continued on page 177)

Crack “Ham” station owned and operated
by Stephen Casey, W2IIR. Perth Amboy,
New Jersey

1900 hours on the
same band. The
W6's are worked
on 7 me. in the af-
ternoons; at 1500
hours GMT and the
eastern side on the
same band at 0600
GMT, if my 40
watts is able to
break through the
QRM over there at
that time. To show
you how easy it is
to communicate
with North Ameri-
ca, ZE1JB worked
28 W’'s in one night
and lost no sleep.
Tropical storms are
our QRM over here
and bad lightning
hascurtailed manya

PPhoto above shows excellent transmitting and receiving station,
WI1IU'V, located at Skowhegan, Maine

GOOD NEWS FROM RHODESIA, SOUTH AFRICA

Editar, SHORT WAVE CRAFT

Herewith is a photograph of my trans-
mitter which is operated under the call
signal of ZELIN. The transmitter used to
slide into a dustproof cover, but it was re-
moved so often for improvements and alter-
ations that the cover was discarded.

The bottom stage is the erystal-controlled
oscillator, a 2A5 valve is used as oscillator
with 350 volts on its plate. The second
stage is the frequency-doubler stage; here
a 2A5 valve is used., connected as a pen-
tode. The output of the frequency dou-
bler is link-coupled to two 46’s in push-pull,
with 550 volts on their plates; the input to
the final is 40 watts. Several aerials are
used, depending upon which band the trans-
mitter is working and also which crystal is
used.

From Bulawaye,
North America, is
the easiest country
to communicate
with both on 7 me.
and 14 me.; all the
divisions have been
worked except W7,
which division has
not even been
heard. The VE's
are also very rare,
but have been
worked from here.
At 1200 hours
GMT, the eastern
divisions ¢ an he
worked on 14 me.;
similarly at about

www americanradiohistorv com

FB QSO with a W.

We are only allowed to use b0 watts in-
put to the final amplifier over here, and as
far as [ am concerned the restriction is an
excellent one. There is not much qrm from
the local stations and we all get a fair
share of the band. There are five stations
all within a circle of about a mile in diam-
eter, all using 50 watts, and we all use

(Continwed on puge 177)

One Year's Subscription to

SHORT WAVE CRAFT
FREE
for the “Best” Station 'hoto

Closing date for each contest—75 days preceding
date of issue: June |5 for Sept. issue, ete. The
editors will act as judges and their opinians will
be final. In the event of a tie a subscrintion will
ba given to each contestant so tying.

R. Jubb, ZELIN, South Rhodesia, South Africa, has a dandy
. station.
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A French All-Wave Tuner

@® AN IDEA of the progress in the design

and manufacture of all-wave receiver
components in France can be obtained from
the accompanying picture from Machine
Parlantes Et Radio (I'aris).

The hexagonal container combines a
shielded compartment for the coils for each
band and a switch for changing from one

container

The shown incorporates a

shielded compartment for the various

coils, and also a switch for changing from
one band to another.

band to another. This coil assembly com-
bines all the coils for a superheterodyne
set, covering the wavelengths from 10 to
100 meters and the “broadcast” band.

This unit is a fine example of how com-
pact and complete such a coil assembly can
be made.

An Ultra High-Frequency Transceiver

® TRANSCEIVERS, which have found

much popularity antong hams for mobile
work have now pgraduated into the ultra-
high-frequeney class.

In a recent issue of Radio-Amateur
(Vienna) several interesting circuits of
this type were described. One of these is
reproduced here for anyone who may wish
to try it.

The tubes used are of American origin,
being two double triodes of the 19 type
with a triode, which may be a type 30.

For transmitting, one 19 acts as the os-
cillator while the 30 and the second 19
act as modulator and speech amplifier, re-
spectively. When receiving, the 19—which
was the oscillator—becomes the detector,
followed by the 30 as first A.F. amplifier
and the second 19 acts as a push-pull sce-
ond A.F. stage.

A system of switches, operated simul-
taneously by a single toggle change the
circuits from the transmit to the receive
position. Dry batteries supply both the
“A” and “B" voltage.

The inductances for the grid and plate
circuits depend on the frequency at which
the unit is to be operated; for 5-meter
work, they consist of one turn wound to a
diameter of about 3 ins.
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Diagram of an interesting ultra-high fre-
quency Transceiver.

@ The Editors have endeavored to review

the mote important foreign magazines
covering short-wave developments, for
the benefit of the thousands of readers of
this magazine who do not have the op-
portunity of seeing these magazines first-
hand. The circuits shown are for the
most part self-explanatory to the radio
student, and wherever possible the con-
stants or values of various condensers,
coils, etc., are given. Please do not write
to us nuf(ing for further data, picture-
diagrams or lists of parts for these for-
eign circuits, aa we do not have any
further specific information other than
that given. If the reader will remember
lhll_ wherever a tuned circuit is shown,
for instance, he may use any short-wave
coil and the appropriate corresponding
tuning condenser, data for which are
given dozens of times in each issue of
this magazine, he will have no difficulty
in reconstructing these foreign circuits

to try them out.

A New German S.W. Coil
® A NEW line of
S.W. coils design-
ed to have an unus-
ually lew R.F. resist-
ance (high Q) was
shown in the latest
issue of Radio Bild- '
funk Fernsehen Fiir
Alle (Stutgart).

As shown, the
coils are wound with
flat silver ribbon on
deeply ribbed forms.
Thus the high fre- !
quency resistance of
the conductor is ex-
tremely low (skin
effect, ete.) and a very small amount of
insulation is inserted in the coil's field.

4

20 (L

0.1- 0.l
MEG. B+

100
MMF,

8

All-Wave Frequency Meter
@ IN designing and operating high-fre-
quency apparatus such as transmitters,
ete,, it is important to know the exact fre-

A recent type of German frequency meter
having a range of 150 kc. to 60 mc.

quency at which a circuit is resonating to
keep on a given waveband—or in the case
of frequency doublers, and tank circuits,
the efficiency of the transmitter depends on
the care with which the various circuits are
tuned.

A frequency meter which is very useful
for such purposes was shown in a recent
issue of Der Qualititsmarkt (Berlin). It
contains coils covering the frequency band
between 150 ke, and 60 me.

A meter indicates the output and a neon
indicator gives a visual check on the signal
intensity. The various coils, covering the
wide frequency range mentioned above are
connected by means of a band switch. The
dial is a full-vision airplane type indicator,
with all scales -plainly marked.

An instrument of this type is as useful
to the transmitter as an all-wave oscillator
or frequency generator is to the receiver.

A Simple Crystal-Controlled Portable
Xmitter

® IN THE T & R Bulletin (London), which
is the official magazine of the Radio
Society of Great Britain and the British
Empire Radio Union, a simple yet effective
scheme for operating a transmitter on
either 7 or 14 mes. was presented.
The circuit of the fundamental unit is
shown with values to permit the reader to
(Continued on page 185)

A novel “frequency changer” circuit for
use with superhets.

Frequency Changer in S.W. Superhet
@ IN A recent discussion on the design of

short-wave superheterodyne receivers
which appeared in World-Radio (London)
some interesting circuits and comments
were presented.

The circuit preferred most by the author
for producing the I.F. beats is the one
shown here. It consists of a pentode fre-
quency-changer or first detector, which is
connected in conventional fashion between
the aerial (or previous R.F. tuner) coil and
the first I.F. coupler.

The oscillator is an electron-coupled or
cathode feed-back unit which is chosen for
stability. This oscillator is fed into the
suppressor grid cireuit of the first detector,
since this supplies the most stable opera-
tion and has the least effect on the operat-
ing conditions of the detector tube.
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A new English circuit of interest to
“Hams"”—a crystal-controlled transmitter.
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$5.00 Prize

ANOTHER CODE PRAC-
TICE KINK

By joining the earphones a key amd two
250 mmf. condensers in series and connect
thein acrosp the AL, line, we have a simple
code osciliatoy. Ilowever, extrene care
should he excrelsed in order to avold com-
Ilnz in contact with the A.C. line.—Donald
tuce,

250 MMF,
Pl

—

PHONES

250 MM/F
Vo,
/

»___ ANY VOLTAGE AC.

KEY

vvy
CHASSIS BENDER

For a number of years I have becn con-
strocting radie recelving sets and have al-
ways caberieneed conslderalde dificulty in
forming the chassis or bases. e drawing
clearly  illustrates how [ aimplified the
charsis problem. No dimensions are given,
a8 they whll depend upon the dimensions of
tho chassis to be formed.  With an =rr-
tangement of this sort. it 1s a simple mat-
ter to mako gharp bends. The result 18 &
veat and square chassls.—Cecll Liunsmore.

METAL CHASSIS CLAMPING
-, BAR

i
HANDLE
™ HINGE

WING NUT BOLTS
ARE COUNTERSUNK,
WASHERS ARE NECESSARY
UNCER WING NUTS

vvyy
SPEAKER HINT

I have heen confronted with the problem
of replaeing the dvnmnic speaker with one
that would not have quite the stine field
resiatance,  'This was easlly overrome by
Inzerting o vesistor in series with the field.
‘The 1estetor. of course, should be equal to
the (tifference between the two flekds. This
ottly warks when (he tield resistance of the
new speaker is less than the old one.

“The diagram eleavly illustrates the fdea,
This procedure will result in applying the
same voltages to the nilues as with the orig-

inal #peasker.—J. E Riley.
STANDARD
FIELD RESISTOR
2
MF,
vVvy
ALL-ELECTRIC CODE
OSCILLATOR
Jtullding .the “‘code practice’” oacillator
has always heen luite a problem, The one

fllustrated In the (iagramn operates from
clther A% of 1O, 110 valts, Tt tx of
the gelf-rectifying type and of course the
rate wlll be modulated by the A Of
course, approximately 110 .volts swill be ap-
plied 1o the plate of lhe tube and the fila-
ment of the 201X receives its power (hreugh

SHORT WAVE CRAFT for JULY,

PP OPOWO WY

ers.
awarded eight months’
WAVE CRAFT.

sketch, of your

| $5.00 FOR BEST
i SHORT-WAVE KINK

The Editor will award a five dellar prize each month
for the best short-wave kink submitted by our read- §
All other kinks accepted and published will be 2

Look over these “kinks” and they
4 will give you some idea of what the editors are look-
ing for. Send a typewritten or ink description, with
favorite short-wave kink to the
“Kink” Editor, SHORT WAVE CRAFT.

RISy gyt

subscription to SHORT

N e o e e g g

1he 25-watt lamp. which gerves as & poten-
tial drobping resistor. This Is a simble
arrangement which can he operated any
place where the line voltage ia avallahle.
No lafteries have to bo renewed.—Falb
Toogunl.

L |G
\
i 25w, KEY
| LaMP
] e
3 PHONES
110V, ~
AC.-D.C.
vvby

HANDY TESTER KINK

Having diMculty in finding 2 place for
the “‘test teads’* on my hotme.made tester,
I struck upon the following ldea: A KBFINR-
reel cigarette-lighter was remodeled und
connected, 88 shawn in the drawing. When
the test leads are no longer in use, sim-
ply release them and they will wind up
alculnmullcally tn the spring-reel.—W, L.
tuin.

== SPRING REEL
CIGARETTE LIGWTER

MULT) -
2 paIinT
S swiTCH

vvyy

COIL WINDING

T “ -,

SUGGESTION
Many times hulliders of short-wase re-
celvees who wind thelr oun colls have heen
umable to make the set osclillale around
freauencies between 14 and 20 megacyeles,
The wilter overcame this trouble by thread-
ing & portion of the tlekler wimling into
the B negative gide of the grid eoil, The
drawing will convey the lilea more clearly.
"ith this arrangemnt. there wus abso-
lutely ne trouble in obtainlug regencration
or oscittation at the very high frequencies.

—Carl Smetka.

Az GRID COIL

B s TICKLER

NEW
METHOD .

oLo
METHOD

e e

..

L o o e o o e e o

HOME-MADE GALVANO-
METER

Although this “'kink'* i® not original by
any means, 1hough thero are undoubtediy a
great pumber of new-comers o radip who
are not familiar with this idea, aml there-
fore, I 1hink it should be published in tie
“kink’ dehartiment.

It consists merely of winding wire around
a small compass. It will serve to check can-
tinuity. 1t is only neccssary te use a small
nattery for operating the meter. When cur-
rent passes throuzh the coll, the perdle will
show a detlectlon depending upon  the
wmount Of that current,—Jack (hancellor,

COMPASS

% COIL OF 100
TURNS OF
N2 34 WIRE

vYyy
SOLDERING IRON

It 18 & simple matter to construct an
eMicient soldering iron holder from a dhs-
carded tin-can. The Jdrawing clearly illus-
srates jnst Low the holder 1y formed, This
is a very flmhle arrangement and easy to
construet and will provide a cotivenlent rack
for the foldering fros, which i3 the most
permanent tool used by a short-wave “'Fan,"™
Thiz holder may be mounted in gomo gut
of the way place umderneath g hench. whieh
means that the iron will always be handy,
but not in the way wheo pot beinz used.—
John Berner.

) TIN CAN

| CUT AND
FORMED AS
SHOWN

SOLOERING =
IRON

vvy

HOME-MADE LINE
FILTER

I am submirting the following “‘kink™
for vour very Interesting page. Living in
the nelghbmoithood where linc-nolse interfer-
ence 13 exeeptionally high, T tiled the fol«
lowing in order 1o climinate the trouble.
I was vory nuch surprised te find that it
overcaime the majority of the nolse and
made teception wre satisfactory. As the
drawing shows, two % mf. 400-volt con-
densers dre connected in Berles BCToRs the
Hype and the center-tap grounded, Over each
of these tubmlar condensers a layer of No,
14 or 16 enminelled wire ts wound; these
windings form the chokes. Any oune trying
thig will nndoubtedly exnerience fine results
as I have.—Clair C. Gould
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0.25-MF., 400V
CONDENSERS

ONE LAYER

NE t4 DR 16 ENAM
COPPER wIRE

11o¥. é
AC. =
vvwvy

COIL HANDLE

1 wound colls on tuhe bases and In order
to provide a handle for them. selected 8
glass knob. A long screw holds the glass
knob to the tube se.  Of course, there
may he some alight losses <ue to the serew
running through the eoil.  [lowever,
(ira] tests shiwed no apprecialile (Iff,
wilh or without the fcrew.—John Dang

-
TD POWER TRANS.
IN PWR SUPPLY

=4

* COIL
FORM

vvy
CODE PRACTICE TRICK

It 18 not Necessary to go to all the trouble
of bulldirg a special code osclllator it one
is saatisfled with a low frequency tohe.
Merely wrap one wire around tlie nutside
of the drop eord. attarhing it to earpliones,
and then between the other connection of
tlie earphones on the grontul, insert the key.
The light does pot need to be lit duting
oneratlon. hut will strengthen the signal.—
Ferrell Turnet.

wWIND ABOUT 20
TO 30 TURNS OF

FINE WIRE AROUNO
DROP CORD

PHONES

\.\ PIPE - 7]
4
) )
i ! e
ELECTRIC L 10 ¢
LIGHT KEY_,‘--«..__,_,-P"" GND
vyvy

PRESERVING QSI. CARDS

Here is a “kink® which keeps my Qs
cards clean and free from dust. This wili
also present the cdges from Lecoming frayed
atel the lettering illegible, thug improving
the anpearance of your listening den,

The Q8L card is placed face downward
on a sheet of cellmhane. leaving a one Inch
border on each of the four sides. You then
L the borders ;mer the teverse sile of the
cird _aned haste them down, The drawing
clearly illustrates the stages cxplalued
above,—Aruokl Goldberg.

CELLOPHANE
COVEREDQSL
CARD
COMPLETED

FOLO
CELLOPMANE]
AS SHOWN,

QsL

1INCH BOR-

CARD,FACE .
D OER ALL AROUND



www.americanradiohistory.com

SHORT WAVE CRAFT for

SHORT WAVE .
. SCOUTS

TWENTY-EIGHTH
“TROPHY Cup”

Presented to
SHORT WAVE SCOUT

HAROLD E. BISSELL, JR.
Toms Road, Stamford, Conn.

Fer his contribution toward the
advancement of the art of Radio

Magazine

o
g g g g g g gy g

28th TROPHY WINNER
65 Stations—48 Foreign

® THIS month we salute Harold E.
Bissell, Jr., of Toms Road, Stamford,
Conn., for his fine list of short-wave
stations heard and verified. This ex-
cellent “log” of short-wave stations was
received over a 30-day period on a 16-
tube Midwest all-wave receiver. Three
different type doublet aerials were used,
depending upon the frequency of the
station which was being received. The
antenna switch-over was accomplished
by means of a gang switch mounted on
the side of the receiver cabinet. Mr.
Bissell mentions that it is very inter-
esting to note the great improvement
in signal strength, when the proper
length doublet is used. .

Mr. Bissell further remarks that in
order to obtain the long list of verifica-
tions here reported, he wrote 105 re-
ports to the various stations. He also
points out that quite a number of the
verification cards were received from
the stations with wrong dates on them,
and also that some of the cards bore no
date at all.

We would like to stress the point once
more to our many short-wave friends
and aspiring “trophy winners,” that
no matter how sure you are of the pro-
gram and date on which it was heard,

JULY, 1936
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Honorable Mention Awards
J. Wendell Partner, 3618 So. Faw-

cett Ave., Tacoma, Wash.

Carlos Irizarry, 46 Johnson St.,

Brooklyn, N. Y.
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if the “veri” card is received with a
wrong date on it or possibly no date,
do not fill in the date yourself, but re-
turn it to the station and ask for an-
other one and request that the exact
date be filled in by them on the card.
(It is also a good 1dea to send another
Postal Reply Coupon.) Quite a few
cards have been altered or dated by the
contestant in the past, and if these are
detected by the judges, they will, of
course, be rejected. The list of sta-
tions In Mr. Bissell’s Trophy winning
“log” appear below:
(Continued on page 182)

L e o

@ ON this pare is illustrated the hand-

some trophy which was designed by
one of New York's leading silversmiths.
It in made of metal throughout, except
the base, which is made of handsome
black Bakelite. The metal itself is
quadruple silver-plated, in the usual

r of all trophies today,

It is a most imposing piece of work,
and stands from tip to base 2214". The
diameter of the base is 734", The
diameter of the globe o §34”. The
work throughout is first-class, and no
money has been aspared in its execu-
tion. It will enhance any home, and
will be admired by everyone who sees it.

The trophy will be awarded every
month, and the winner will be an-
nounced in the following issue of
SHORT WAVE CRAFT. The winner's
name will be hand engraved on the
trophy.

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

@ THE rules for entries in the SHORT WAVE

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

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

Only commercial “phone’ stations should be
entered in your list. fio “amateur transmitters™
or “commercial code” stations. This contest
will elose every month on .the 25th day of the

Trophy Contest Entry Rules

month. by which time all entries must be in
the editors’ hands in New York City. Entries
received after this date will be held over for
the next month’s contest. The next contest
will close in New York City June 25th: any
entries received after that date will be held over
till the next month.

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

www americanradiohistorv com

stations on your list for entry in the trophy
contest !

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

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

In order to have uniformity of the entries,
when writing or typing your list. observe the
following routine: USE A SINGLE LINE FOR
EACH STATION; type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters: frequency station transmits at; schedule
of transmission, i{f known (all time should be
reduced to Eastern Standard which is five houra
behind Greenwich Meridian Time) ; name of sta-
tion, city, country; identification signal if any.
Sign your name at the bottom of the list and
farthermore state the type of set used by you to
receive these stations. State total No. stations.
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’ The short-wave apparatus here shown has been carefully se-
HAT S Ew lected for description by the editors after a rigid investiga-

tion of its merits

In Short-Wave Apparatus
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5 Meter Xmitter

and Receiver
Portable

A five meter portable mobile duplex transmitter
and receiver

By Irving Rosenburg, W2C€Ql

L4 L i

S s ]

Front View of 5 Mcter Transmitter and Receiver

® ACTIVITY on the five meter hand for the past year has in-
creased by leaps and bounds, as one can readily determine by
listening for a few nights on this frequency. Inasmuch as it is N
legal to operate portable mobile transmitters by licensed oper- | e
ators on this band, much more activity is noticed during the warm
summer months. This duplex portable station about to be de-
scribed can be operated in an automobile, yacht, motor-boat or
airplane using a 6 volt Genemotor capable of supplying 300 volts
at 100 mils it can be operated also as a permanent fixed station
in the shack, connected to an a.c. puwer supply capable of de- I
livering 300 volts at 150 mils. The power output of this trans- i
mitter is rated at ten watts. |

10 aNT S000 OHms  TO ANT,
10w ~

Top View—Looking Down Into the 5 Meter Set

002-
- MF
590 gums The “Eagle Duplex Minuteman transmitter and receiver’ con-

sists of (transmitter) 1 6A6 class “A” parallel connected speech-
amplifier and driver, 1-6E6 unity coupled push-pull oscillator.
The receiver used in this portable station is the one already
described in the April issue of Short Wave Craft. Both units
are contained in a black crackled eabinet 17x8%x8 inches with
panel to match. The panel contains the plate milliammeter, two
nickel-finished dials—one for the oscillator and one for the
receiver. Plug-in arrangements are provided for current read-
ing on the modulator and oscillator. Also incorporated on the
panel are two “stand-by” switches, one for the transmitter and
the other for the receiver. Another jack is provided for the
microphone as well as a gain-control for same. A red bullseye
lights up when the power is on. All controls are symmetrically
aranged and present a very pleasing appearance.

DRIVE
TRANS

I ealhe 2. M0 FEATE = STAND-BY SwiTCH The 6E6 dual triode was chosen for the oscillator, due to its
inherent stable characteristics and its higher efficiency on the
Hook-up of 5 Meter Transmitter (No. 546) ultra high frequencies. The 6A6 class (Continued on page 166)
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NEW WORLD TIME CLOCK

® TIHE handsome appearing clock shown the same day. Ancther example—if Mr. at 9 p.m,, a glance at the clock dial proves
in the -accompanying illustration is Smith at his home in New York, desires that it would be uscless for him te tune
available with an electric movement, for to hear ‘“‘foreign” music on his radio set in on Rome, because it would then be
operation on 60 cycle 110 V. A.C. circuits, 3 am. the following day, and that he would
or with an 8-day spring movement. more likely be able to get Honolulu, Hawaii,
As the name implies, the purpuse of this whe'l:e it is 3 p.m. the same day. )
clock is to give the time in various parts With this world time clock on his desk,
of the world in reiation to the time at the Mr. Jones, a New York \Clty business man,
place where the clock is situated. For will note that to get Mr. Smlth_'on the
example—if the clock is set for New York telephone in Rio de Janeiro at 4:30 p.m.,
City time, by merely looking at the face R-IO de Janeiro time, he must call him at
thereof, a person can tell the time in any 2:30 p.m. New York time.
other part of the world, If the clock shows Our Information Bureau will gladly sup-
that it is 11 p.m. in New York, it will also ply manufacturers’ names and addresses of
indicate that it is 4:00 a.m. in Ethiopia. any items mentioned in Short Wave Craft.
This result is obtained without mental cal- Please enclose stamped return envelope.

culation of any kind merely by reading the
face in the same manner as in reading the
time from an ordinary lock.

With the use of this clock, it is possible
to quickly tune-in a foreign broadcasting
station on any particular program at any
given time. For example, if the English
Premier is scheduled to speak from a Lon-
don station at 8 p.m., London time, by re-
ference to this clock, one can quickly see
that his radio must be tuned in at 3 p.m.

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3-cent stamp: mention No. of artiele.

This World Time Clock is constructed to
show at a glance the relative time in any
part of the world. This fine looking time-
piece is availahle in electrical or mechani-
cal movements, and the mahogany case
measures 81" across the hase and 8%”
high. Very useful for students. husiness
people, and by all means S-W Fans and
Hams. (No. 547)

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT for JULY,

® THE Model RX-14

short-wave receiver incorporates
many of the features which are found only in the finest

of tuned radio-frequency receivers. Designed for the short
wave “fan” or the transmitting amateur who requires ex-
treme selectivity and sensitivity, it should prove to be a
thoroughly reliable and dependable receiver.

A glance at the circuit diagram indicates the use of six
of the high-gain type of tubes, i.e.,, 6D6-6D6-76-76-12-5Y3
functioning as tuned R.F. amplifier, tuned electron coupled
screen-grid repgenerative detector, powerful 3 stage re-
sistance-coupled audio-frequency amplifier, full-wave high-
voltage rectifier and a complete “built-in” power supply.

Either a noise-eliminating doublet or single wire type of
antenna may be employed, with equally good results. Vol-
ume is controlled by means of the potentiometer R1, which
controls the negative grid bias on the R.F. tube. The out-
put of the R.F. stage is electro-magnetically coupled into
the grid of the detector, which uses an electron-coupled
regenerative circuit. Regeneration is controlled by means
of the potentiometer R5, which has a specially tapered re-
sistance curve and results in an exceptionally smooth oscil-
lation control. Adequate by-pass condensers are used at
all necessary points in order to keep radio frequency cur-
rents in their proper places. The output of the detector is
fed into a 3-stage audi-frequency amplifier, having a power

1936
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The RX-14 S-W Receiver
For "Fan” or "Ham"
By Guy Stokely, E.E.

pentode output tube capable of delivering as high as 3 watts
of audio power to the built-in dynamic loudspeaker. The
use of 3 stages in this amplifier insures ample volume on
oll stations, No traces of audio feedback or instability are
present, due to a careful choice of eircuit constants.

A type 5Y3 tube is used as the rectifier, due to its low
internal voltage drop under full load. Full-wave rectifi-
cation and an exceptionally good filter system results in a
totally hum-free power supply. All traces of tunable hum
are climinated by the proper use of by-pass condensers at
points where such effects generally originate,

Excellent shielding, cadmium-plated for high electrical
conductivity, and a proper arrange- (Continned on page 171)
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Wiring diagram of the RX-11 receiver. No. 543

The "Transceptor”
A New 5-Meter Portable

By Frank Lester, W2AM)J

® THE transceiver, which has been extremel¥ popular in the

5-meter field, suffers from one serious shorteoming which
becomes more and more sbjectionable as the user becomes more
proficient in 5-meter technique. Inasmuch as the same antenna
is used for both transmitting and receiving, and practically all of
the other parts of the instrument likewise scrve a dwal purpose,
some compromise in adjustment becomes unavoidnble. This is
especially true of the extremely important adjustment of antenna
coupling. The best ecoupling for transmitting unavoidably proves
too tight for receiving purposes, and prevents the receiving
portion of the transceiver from super-regencrating properly.
Some intermediate value of coupling must be chosen which will
permit the eircuits to function in both the receive and transmit
combinations; tkis means that the transceiver rarely gives the
best performance of which it is capable.

In an effort to improve this situation and at the same time to
preserve the highty desirable features of compactness and porta-

?Ea?cs L3124

wr
YOL CONTROL )
135¥
7 A4

7
——®———— v

Hook-up of the new 5-meter transmitter-receiver

-,
1.,\_\-.

Above—The new
d-meter transmitter-receiver
portable type shown
Lester. I’hotos at

“Transceptor”—a
of the
in use hy Mr.
right show set
closed up and below—a rear view, re-

vealing the chassis. No. 544

bility which have made the transceiver
so widely accepted, the writer has de-
signed & new  h-meter portable rig
which is known as the Lafayette
“Transceptor,” This instrument repre-
sents a logical advance in portable 5-
ineter practice, and evolved from the
experience gained in the building of
hundreds of transceivers, which are
giving excellent performance in many
parts of the world.

This new “Transceptor,” which is
shown in the accompanying illustra-
tions, measures only 15x15 inches
square, by 7'% inches dvep, and is
therefore just a trifle larger than a
portable typewriter. Unlike all pre-
vious transecivers, this is fitted with
a2 hinged cover which fully protects
tuning con- (Continved on puge 171)

Names and addresses of manufacturers of apparatus described on this and fcllowing pages furnished unon reccipt of 3-cent stamp: mention No. of article.
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NEW APPARATUS FOR THE "HAM"

LF. Wave-trap—I{-49

I. F. WAVE TRAP, H-49

® MANY amateurs and short-wave

experimenters have experienced
difficulty in reception due to code
interfercnee coming into the re-
ceiver at the intermediate fre-
«quency, This new Aladdin high
permeability waveetrap i designed
to minimize this type of interfer-
ence. In many cares, where the
imerference is coming in dircetly
over the antenna systein, connecting
this device in series with the an-
tenna will eliminate the interfer-
ence. The wave trap is tuned to
the interferinyr signal.

SECTIONAL CABINET
RACK, H-50

® THERE has been a long-felt

desire  among  amateurs and
builders of public address systems
for a cabinet type rack which can
he built up in sections. Starting
out with a fundamental unit, the
construetor nlay add sections as the
size anil scope of the apparatus is
increased. The basic unit is shown
in the photo the hase of which
measures 20x15% x2%, ", and the top
20x14M x114”.,  To construct this
<ingle complete panel rack, two
sectinnal side walls and the back
of the same height of the panel
are useidl. The sectional side walls
and backs are available in stand-
ard panel dimensions of which
there are ten diffcrent sizes.

To make a multiple rack, it is
only necessary to add additional
side walls and hacks of the same
height ax the panel which is being
used.

This 1.C.A. cabinet should
est our "Ham" readers.

inter-

POWER TYPE SWITCH,
H-51

® THIS new Ohmite switch, as

can be seen in the photo, has 7
heavy duty contacts and is applie-
able to band switching, in trans-
mitters, or as a selector switch of
any type where cousiderable rf.
power is being handled. The base
is an all porcelain vitreous enam-
elled unit. to which are fastened

the heavy straps. The moving
contact consists of a special graph-
ite shoe which was developed

particularly for this purpose.

PIEZO0 ELECTRIC CALI-
BRATOR, H-52

® THE amateurs are at last pro-

vided with a portable Piezo-Klec-
tric Standard by which they may
check frequencies from 100 ke. to
20.000 ke. in 100 ke. steps and
1.000 ke. to 50.000 in 1,000 ke, steps
with an accuracy of a .05 per cent
of 100 ke, and I.000 ke. This in-
strument is complete as shown in
the photo and includes power sup-
ply crystal and the 935 Acorn Tube,
It will operate from a 110-120-
volt, 50-60 cycle, A.C. source: or
for un-modulated operation, if de-
sired, may be operated from a 90-
135-volt D.C. plate supply.

This R.C.A. crystal-controlled cal-
ibrator offers a compaet and use-
ful unit for the amateur.

TRANSMITTING AND RE-
CEIVING RF, CIIOKES,
H-33
@® SEVERAL new transmitting and

receiving rf. chokes have recent-

ly bLeen introduced by the J. W.

Miller Co. In the photograph we
{(Cuntinwed on page 16%)

Transmitting and Receiving
t.F. Chokes.

Rear view of the *“dual-band™ 5-
tube receiver: it has an out-put
of 1 watt.

® WITH a moulded bakelite cab-
inet of handsome uappear-
ance, the new Pilot model “200"
series double band receiver gets
away to a “fiving start.,”” The sct
has a very neat appearance and
it tunes with very comfortahle
sharpness; at the same time it
gives very high quality output.
This new receiver has an im-
proved A.C.-D.C. ceircuit and
works on 110 volts, 60 cycles. A
cabinet of bakelite measures
124" high x 9%” wide and
6 916" deep. The
cabinet is decorated with heavy
chromium striping. A longwave
model for use in European coun-
tries is supplied also with a range
up to 2,142 meters. The stand-
ard nmdel covers the wave length

range of 16 to 52 in one band,

front of the |

Ncw 5-Tube AC -D.C.
Super-Het Has Dual Range

and 178 to 550 meters in the second band.
intended for Furopean use, covers the wave length

model,

The long wave

ranges of 178—500 and T89—2,142 meters.

The circuit employes a class A pentode out-put,
detector circuit, and the tubes

75, 43, and 2575,

triode
employed are a GAT, 6D6,

Complete shielding on all necessary parts is carried out
in a dosiu'n of this excellent sct and the loudspeaker is a

special 5 dynamic. The

undistorted

power output is 1

watt, and the sct weighs but 11 pounds.

An extra fine performance is given by this set, thanks
to the use of multi-purpose tubes and a tone control switch
is provided on the chassis also.

A special antenna kit is available for use with this par-

ticular set or it can
the doublet or other type.
use with this set employs
twisted pair lead-in,

The tube lincup.

that o 6A7 pentagrid converter
amplifier which,
75 duplex diode triode detector.

Ly a 6D6 L.

rectificr or detector,

v nun 378 ac Lt

Interesting circuit diagram of the “dual-hand”

be used with a standard antenna
The antenna kit desiened for
the

of

doublet principle with a

By referring to the diagram we see

is used, This is followed
in turn, is followed by a
This serves as the diode

and one stage of audio frequency

] |
o ‘Em)
P <

=1 e

receiver:

the five tubes give superior performance, due to the use
of several multi-purpose tuhes,

Names and addresses of manufacturers of sets described on this and following pages furnished upon receipt of stamoped

www americanradiohistorv com

Front view of the new dual-hand,
110-volt A.C.-D,C. receiver.
No. 245,

amplification. To this is resist-
ance-coupled a 43 pentode which
feeds the loud-speaker, Auto-
matic volume contrel is incor-
porated in this receiver, permit-
ting a fairly constant level re-
ception of fading signals,

There is also a tone adjust-
ment permitting either high or
low frequency reception., In the
low frequency position this con-
tro! reduces the ill etfeets of the
scratehing and erackling noises
which sometimes  accompany
short-wave reception.

This set is very
and uses but 456 watts from
A.C.or D.C, lighting circuit.

This article has been prepared
from data supplied by ecourtesy
of Pilot Radio Corp.

economical
the

envelope; mention No, of article,
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The New
HAMMARLUND

“Super Pro”

By Donald Lewis

i -

R P

S
L el e

This latest type receiver, suitable for the most critical "Ham" or
“Fan,” embodies all of the features one might ask for. The bands
are switched "in" and "out" with a positive mechanism, the range
being from 20 mc. to 540 ke. The set works on [10 volts, 60 cycle

A.C., and has many new features which the expert operator will [ike.

1936

Front view of the Hammarlund “Super Pro” receiver which has

il

e i

i

View of the chassis of the 1i-tube receiver,

® AFTER months of painstaking re-

search and study, the engincers of
the Hammarlund laboratories have de-
veloped and designed an amateur-pro-
fessional superheterodyne receiver that
is replete with unusual features. It has

i e i

cision specification of the professional
operator, advanced amateur and critical
listener-in.

The receiver is known as the “Super
Pro,” and its features are numerous.
For instanee, there is an electro-static-
ally shielded input; a special silver-
plated five-band, cccentric-cam switch;
four air-tuned LF. transformers; con-
tinuously variable selectivity; two
tuned R.F. stages on all bands; three
audio stages; visible tuning meter; ac-
curately-calibrated tuning dial in mega-
cycles and kilocyeles; band-spread tun-
ing dial; audio frequency gain control;
radio frequency gain control; inter-
mediate frequency gain control; select-
ivity control; variable beat oscillator
control; tone control; speaker-phone
switch; send-receive switeh: AVC-
Manual switch; CW-Modulation switch,
separate power-supply unit, etc.

Ax mentioned above, the “Super
Pro” incorporates a most unusual
switching arrangement. This switch
utilizes an entirely new design and was
chosen since it proved to be absolutely
fool-proof, noiseless, and exceedingly
etfective throughout the entire band of

a range of 20 me, to 540 ke, (15 to 555 meters.)

kiloeycles. A complete deseription of
the switeh will be given later on.

A well-designed superheterodyne, is,
in reality, a eombination of two distinct
receivers of specifie design which, when
combined together, offer an unusually
efficient radio rece‘ving systemn. The
first part of such a system is connected
to the receiving antenna and selects
and amplifies the mcoming signal, de-
livering it to the first detector or mixer,
where it is heterodyned by the local
high frequency oscillator to produce
a new frequency called the interniedinte
frequency.

The second part of the system is a
complete and highly efficient radio re-
ceiver with fixed tuning, which responds
to the signals of the intermediate fre-
quency produced by the first unit. The
tuning and all other adjustments on
the “Super Pro” are fixed. Therefore,
it is obvious that its performance ean
be more exactly controlled than in the
case of a receiver which must be tun-
able over a relatively wide frequency
range. Generally speaking, most of the
guin and selectivity of the entire re-
ceiving system are obtained from this

been designed to meet every rigid pre- frequencies from 20 megacycles to 510 fixed tune (Continned on page 167)
tar R.F. 2nm0 RF "5y DET H FO5C tsT LF 2up LF 3an.l F 2wn0.DET ist A.F  DRIVER-AF. ouTRUT
606 606 6C6 606 687 76 42 42

6A7 606 606

Wiring diagram of the 1i-tube “Super Pro” receiver, which possesses the salient features demanded by the expert short-wave

“Ham™ operator or the critical S-W Listener.
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Radio Amateur Course

@® THIS lesson of our “Amateur

Course” will be devoted entirely to a
discussion of simple receiver cireuits,
in so Tar as various types of feed-hacks,
regeneration controls, and many other
minor details are concerned. The the-
ory of the ecircuits will not be dis-
cussed, because this was given in pre-
vious lessons.

The most important consideration in
simple regenerative detectors is the
method by which regeneration is ob-
tained. This may be done in a number
of ways. The two most prominent are
the plate feed-bhaek method, as shown in
Fig. 1, and the catiode method, shown
in Fig. 2. .

Controlling the regeneration of any
receiver may be accomplished either by
a variation in voltage of one of the ele-
ments of the tube or by varying the de-
gree of feed-back coupling. In Fig. 1,
we show both the throttle condenser
control of regeneration which is _indi-
cated by condenser “C”, or the variation
of plate voltage by the potentiometer
«R”. For any detector circuit usmg
a triode there is an optimum range of
plate voltage within which the detector
operates most efficiently and smoothly.
1t is strongly advised that both the re-
sistor “R” and condenser “C” _be em-
ployed to obtain best results. Resistor
“R” may be a part of the power supply,
and when once adjusted regeneration
mav be further controlled with the
throttle condenser “C”. The nuntber of
tickler turna is also very important. No
definite rule can be given for the num-
per of tickler turns which will work
satisfactorily for all conditions. If
the throttle condenser “C’ has a maxi-
mum capacity of 140 mmf. the tickler
turns should be adjusted simultane-
ously with the plate voltage for maxi-
mum sensitivity, with the plates of
your condenser “C” about % meshed.
This will allow smooth control of re-
generation with the remaining 25 per
cent of the capacity of the condenser.

An example of what might happen
and a situation which in many cases
has prevented the experimenter from
obtaining a high degree of sensitivity
in the receiver follows: For instance,
suppose the tickler turns were consid-
erably greater than the number neces-
sary to bring about oscillation with a
plate voltage of say 45. This would
mean that the voltage on the plate would
have to be reduced considerably below
this value in order to stop oscillation,
thus resulting in operation of the tube
at a plate voltage which does not per-
mit maximum sensitivity. This holds
true with the screen-grid detector as
shown in Fig. 2. In this case, the
screen voltage is the critical potential.
The diagram shown employs the cathode
tap, or so-called election-coupled ar-

ELEVENTH LESSON

In the eleventh lesson of our
Course simple short-wave re-
ceivers are discussed. The inter-
esting items such as “band-
spread,” “regeneration,” and
“methods of coupling’ are clearly
explained.

—

N

-~
cl ’[ 1- c2
FiG. 4
S |
l‘ 1
(9]
’\' .
o
FIG.5 !
In the ahove drawing we show various
methods of ohtaining regeneration and

hand-spread tuning.

www americanradiohistorv com

rangement. This tap should be varied
exactly the same as suggested for the
tickler turns in diagram 1,

In Fig. 3, we endeavor to show the
proper connections for plate and cath-
ode feed-back where separate coils are
used. For instance; starting at the top
of the coil form, and providing the two
windings are both wound in the same
direetion, we have the terminal going
to the grid ov grid condenser and grid-
leak. This is the grid coil, the lower
terminal of which connects to the “B”
negative

Feed-back Connections Important

Now for plate feed-back, the B plus
connects to the top of the tickler and
the plate of the tube to the bottom.
1f we are using cathode feed-back with
this coil, the top connection of the tickler
will go to the cathode, and the bottom
connection will go to the B negative.

We trust that the reader will famil-
tarize himself with the above statements
regarding coil connections. It is sur-
prising the number of mistakes made in
the connection of the coils.

Going back to Figs. 1 and 2, we find
that the grid-leak is shown both across
the condenser and directly from grid
te “B” negative; each has its advan-
tage. The grid-leak being across the
condenser is not a parallel shunt to the
tuned circuit and introduces no losses.
However, it can easily be seen, and
many will recall, that when the plug-in
coil ijs removed the grid circuit is open
and in nearly all cases a tremendous
howl or hum will result. Connecting
the grid-leak directly from grid to the
“B” negative side of the circuit, in-
stead of across the grid condenser, elim-
inates this irritating occurrence of noise.
Practically, there will be no noticeable
decrease in efficiency of the detector be-
cause the resistance is so high it offers
extreniely small losses in the tuned cir-
cuit. Therefore, the writer believes
that it is the most logical connection.

Band-spread I'roblem

Band-spread has always been a con-
siderable problem and dozens of meth-
ods have been put forward. In Fig. 4,
we have the parallel condenser ar-
1angement which consists of a fairly
large tuning capacity “C1” which is
used for setting the range of the smaller
condensers “C2”. For a fair degree of
band-spread when “C1” is 140 mmf,,
“(2” should be around 20 to 35 mmf.
However, with this arrangement the de-
gree of band-spread is not the same for
different settings of “C1”. In other
words, the band-spread is considerably
greater when “C1” (the band-setting
condenser) is at maximum capacity than
it is when “C-1" is at minimum. This
can be overcome with the arrangement
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Above—we have the audio coupling arrangement used in the average short-wave receiver. together with a complete working

model diagram,

shown in Fig. 5. Here we have “C-1"
the regular bund-seiting control, and
“C2” the band-spread unit, with an-
other large condenser similar to “C1”
in series with it. This condenser is
“C-3”. By proper adjustment of “C3”
and “C1”, exactly the same amount of
band-spread may be obtained at any
point of the entire tuning range of the
circuit. For great band-spread, “C3"”
will have a small amount of capacity and
for a small amount »f band-spread,
“C3” will be increased in capacity.
This undoubtedly is the most satis-
factory methed of the two, if a con-
stent band-spread ratio is to be main-
tained.

Coupling R.F. Stage to Detector

Coupling the R.F. stage to the de-
tector also provides a number of prob-
lems. Undoubtedly the most satis-
factory for general use is the inductive
method. However, each will be dis-
cussed so that the reader has a clear
picture of just what they consist of.

In Fig. 6, we have the original method
which was used many years ago; the
so-called tuned impedance coupling. The
tuned circuit between the detector and
R.F. stage is connected in the plate cir-
cuit of the R.F. stage. And in this case,
the grid-leak must be connected be-
tween the grid and the “B” negative
for best results. This method, of
course, does not provide a good match
between the two tubes, and is usually
fairly broad in response when the de-
tector is in the non-oscillating condi-
tion. In this case, the tuning condenser
rotor and stator both have high-volt-
age applied to them and must be in-
sulated from the metal panel, should
one be used. In Fig. 7, we have an-
other variety of the same idea. How-
ever, in this case, we have incorpor-
ated the tuning condenser and coil in
the grid circuit in the usual manner,
and the plate of the R.F. tube is
coupled through a condenser directly to
the grid of the detector. Voltage is
fed to the plate through an R.F. choke
coil. For general short-wave reception,
this usually consists of the conventional
2% mh. choke. T

In Fig. 8, we have the latest and
most popular and, undoubtedly, the
most efficient method of coupling an
R.F. stage to the detector or to provide
coupling, for that matter, between any
two tubes. Here we have the plate coil
usually interwound with the grid coil
and the inductance of the plate coil is

embodying the various features discussed

usually proportioned to provide maxi-
mum efficiency over the entire tuning
range of that particular grid coil. The

i

pragrag .
b

The next lesson of the "Radio
Amateur Course'" will be a con-
tinuation of the receiver discus-
sion.

connections of a coil of this type, hav-
ing three windings, all wound in the
same direction, will be identical to those

ey

I FiG.6
-

FG.7

FIG. 8

:
I

Various types of coupling hetween two
stages of a receiver are illustrated above.
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in this lesson.

shown in Fig. 3, with the addition of the
connections for the plate coil, which
are exactly as indicated in the diagram.
The top of this coil is connected to the
plate, ie., the terminal nearest the grid
end of the grid coil, and the other ter-
minal of the plate coil is connected to
the “B” plus.

Coupling Detector to Audio Stage

Coupling the plate circuit of the de-
tector to an audio stage may be done
either with a transformer or through
the use of resistances and condensers.
In Fig. 9, we have the resistance-ca-
pacity coupling, which is usually em-
ployed with pentodes. For triodes, such
as the 56 for example, or some battery-
operated triode, then resistor “R1” and
“R2” would be replaced respectively by
the primary and secondary of a trans-
fo_rn}er and condenser “C8” would be
ellmmated._ In many cases where addi-
tional audio amplification may be de-
sirable with pentodes, resistor “R1”
may be replaced by a high-impedance
choke coil; one having an inductance
from 300 to 700 henries is entirely satis-
factory. It may also be found neces-
sary to connect a 4 meg. resistor across
the A.F. choke in order to stabilize the
circuit.

Resistance coupling, as shown in Fig.
9, may be used for triodes as well as
pentodes. In this case, “R1"” would be
anywhere from 50,000 to 100,000 ohms.
250,000 ohms is the proper value for
screen-grid pentode tubes such as the
57 and 58.

The zudio amplification of a simple
receiver offers no problem whatsoever,
Here an indirectly heated cathode type
tube is used, Bias is usually obtained
by inserting a resistor in series with
the cathode, by-passing it with a high
capacity low voltage condenser; in the
diagram these are indicated at “C4” and
“R2.” The resistor, “R3,” will depend
in size upon the type tube used. Con-
denser “C4” should have a capacity of
from 5§ to 256 mf. Electrolytics having
a working voltage of around 50 volts are
entirely satisfactory,

The R.F. filter circuit shown in Fig.
9, consisting of R.F.C., C1, and C2, is
really necessary for stable operation.
The capacity of “C1” should Ee about
0001 mf., while that of “C2” is about
.0005 mf., for the general short-wave
bands from 45 to 200 meters.

In Fig. 10, we have endeavored to in-
corporate all the various features men-

(Continued on page 178)
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Here's Your Button

The illustration here-
with shows the beautiful
design of the *“Official’
Short Wave League but-
ton, which is available to
everyone who becomes a
member of the Short
Wave League.

The requirements for
joining the League are
explained in a booklet, copies of which will
be mailed upon request. The button meas-
ures 34 inch in diameter and is inlaid in
enamel—3 colors—red, white, and blue.

Please note that you can order your but-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents, A solid gold but-

ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
ILEAGUE, 99.101 Hudson St.. New York.

Andreita 0. Cloquell Delighted With

“Scout Trophy”
Editor, SHORT WAVE CRAFT:
I wish to acknowledge receipt of the twenty-

fifth “8cout Trophy.” 1 was fortunate, indeed,
to have won this Trophy and wish to express
my thanks to the magazine’s staff and compli-
ment them upon the beautiful work of art, which
they have incorporated in this Trophy. It cer-
tainly is worth all of those long nights I spent
doing “DX.”

I am proud and happy to be the first woman
who has won the Scout Trophy. I shall keep it
all my life as my most honored possession.

I wish te advise you and all my friends both
in and outside of the United States, that I am
no longer living in Arecibo, and ask you to
please take note of my new address at the bot-
tom of this letter.

Please find my photo of the Trophy and all-
wave radio receiver herewith.

ANDREITA 0. CLOQUELL,
Primavera 8t., No. 22, Stop 20,
Santurce, Puerto Rico.

O.L.P. Report from Freeport, P’a.

® MOST of the short-wave stations are
now on their summer wavelengths.

PHI, Huizen, Holland, is back on 17.77
meg.

DJD on 11.77 meg. sending the evening
North America program, together with
DJC.

England is using GSO 15.18 meg. in the
4th transmission and GSP 15.31 meg. in
the 5th transmission.

The 20-meter amateur band is now also
very good.

JVN Nazaki, Japan, 10.556 meg. Comes
in about on R-7 to 8 on Mondays and
Thursdays at 4:00 to 5:00 p.m.

When tuning for Japan, remember that
they are a great distance away. Therefore,
you must tune very careful-
ly and also Japan does not
use the regular bands that
the other countries use. You

Sunday, April 4, from 4:26 to 4:44 pm,,
E.8.T., working on a frequency of 11.95
me. Announcements were made in English,
and were being well received until a CW
station came on the same frequency, blot-
ting out all signals. ETB was coming in
QSAS5, RT.

On March 23, at 8:30 p.m., ES.T. the
new Colomblan station in Cdrtagena,
HJ1ABP, “Radio Cartagena,” on 9.60 mc,
was heard very well. Announcements also
made in English.

YV4RC, Caracas, heard on 23rd March
with R8 signal, on a frequency of 7.45 mec.
and not on its usual wave of 6.37 mec.

On March 24, the Japanese station JVN
10.66 mec. recewed very weak and fadmz

(Continued on page 191)

may tune them in very weak,
but stick to them—tune
carefully and you will be re-
warded.

SUV, Cairo, Egypt, has
been heard several times
the past month phoning
England. They always use
scrambled speech, called
condition A. You have to
tune them in before they
start to talk to England, if
you want to hear them with-
out inverted speech.

IRY, Rome, Italy, phone
almost every morning at
about 10:00 a.m. They use
“Pronte, Pronto” when
working some one.

ANGELQ CENTANINO,
Box 516, Freeport, Pa.

Report from Listening
Post in Trinidad, B.W.I.

® WITH the approach of

spring, reception has
been somewhat erratic, but
on the whole quite good.
Morning reception of the 16
and 19 meter bands has
fallen off a bit, the Daven-
try stations not coming in
with their usual bang. The

other bands have been
steady and good.
The highlight in this

month’s report of this Lis-
tening Post was the recep-
tion of the Ethiopian Sta-
tion, ETB at Addis Ababa
which was heard here on

wwWw americanradiohistorv com
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SHORT WAVE CRAFT for JULY, 1936

s World S-W Station Llst

AND Complete List of Broadcast, and Telephone Stations
RE‘(ISED All the stations in this list use tele- tions or other important data that you
phone transmission of some kind. learn through announcements over the air
M -l-hl Note: Stations marked with a star % are or correspondence with the stations.
\ ﬂ“ the most active and easily heard stations Stations are classified as follows: Ce—
. P and transmit at fairly regular times. Commercial phone. B—Broadcast service.
Please write to us about any new sta- X—Experimental transmissions.

Around-the-Clock Listening Guide

It is a good idex to follow a general schedule during bright daylight, listen between 13 and 19 band is generally found hest from ahout 12 m.
as far as wavelength in relation to the time of meters (21540 to 15800 ke.) until 7 a.m. (After dark, results above 35 meters
the day i eoncerned. The observance of these To the east of the listener, from about p.m.-  are usually much belter than during daylight.)
simple rules will save time. 6 a.m., the 19-35 meter will be found very pro- These general rules hold for any location in the

From daybreak till 7 p.m. and particularly ductive. To the west of the listener this same Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

NOTE: To convert kc. 10 megacycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mic.

31600 ke. W2XDU | 20020 kc. DHO I 18620 kc. GAU | 17760 kc. DJE 15660 kc. JVE

2; 9.494 moters -Ce. 14.99 meters -C- 18.11 meters -B. 89 -C- 19.16 moters
LANTIC BROADGASTING | T wauER. GERMANY | RUGEY. ENGLAND | BNOARDLGIANSTING HOUSE B L LR
;35, MADI%ON N [ or| mer mernings ! Calis N. Y., dawi me BEeos_lﬁslan NY 15620 k -JVF
clays WABE vally 55.'5’ pm.. l !_09.900 |'5‘Ea- - LSG ‘ 1c8345 'I:::; t Fzs 17760 ke, IAC | (23- s
31600 ke, WBXAI| y"g.z‘gsﬁf,m";;;m o P M | € S mny 15““ ~‘¢”i'"(4|;;‘
osts irregular E L[] alls ships, a. M. c.
:;:‘:;;‘*j:grl"é_‘{a:g?};‘ 119820 ke. ~WKN 18340kc. =~ WLA 17701 94c.  HSP | e cASATE v
31600 Ko, WEXW | AuntHCaRttE w i | TwaclEh IS v BRI Saw dodtadly
“BX- DE%’;!('Z:!YH.‘“I::EH. 19680 ke. CEc -108310 lle(::a- GAS | 1(1650 'I‘;::Mte" XGM 105-41 I'D‘fﬁ. mehrle
| SRR ;f;,k,ssrl::,:a?,,f:;..tz..,,m. B e I Y o AL
| 21540 kc. WBXK LOCHT 0 . 17520 kc. DFB c.
“WesTinBidyngee ELECTRIC 19650 kc. LSNS '13299 'tg' moters YVR -C. 17.12 m | Paupartsr ™M incary
[ I;|TT88U?GH KDKA HCURLINl'IS'IFM GEN'I’INA | mﬁfﬁc(?e‘:;n.ﬁ":ozrgﬁli: Worl(lNS UAEII:‘EI'IEIEI:‘!:‘I‘AQNIVS a.m. ;g’;’s‘;;“ks"“d“" 9-10 a.m.
a.m.; relays ] AR | =——— C.
215 . Calls Europe, daytl_r?u ‘ 18270 kc. ETA 17510 kc. "VWY2 8 ors
2530 ke, e G5 | 13600 he. LSF | o o bt [0 Bk, REiCHsPOSTIENSTRALAWT.
B.B.C. mnou};c‘\srmc -C- molieY mutens | P. 0. Box 283, ADDIS ABABA, 173;3""":""' 2 7w"§x|- | Works with A:ll:;e:lynnd test -
1 ACENG AR ARGENTINA Irreqularly . e
9-10:15 Tasts Irreguiarly, daytime "5'0"‘ F -XNATIDN7ASI:.’ Bm"e:’e;no co! %5355 |'n‘5ca.melor| Kwu
231520 II;g: WZXE 19480 kc. GAD 1‘-:82 ":‘03 . TO BOUND BROOK. N.°). piXoN AL
-C. meters e Rl osts Irregular Phones Pacifie fsles and Japan
reediiiee | © el B | T SR | 17100 ke. WOO | 15340 ke.  DJR |
| Relays WABC 6:30 a.m..13 n, merning 18200 kc. GAW | ¢ A. l';lsl.m'r..“go.. B HORDC 56'r;“mcltsm"hlIJUSE
: 21470 kc. *GSH 19355 kc. FTM | ¢ RHGlBG\" :"hm.m:u R T AL _" BRM?’%&‘_S;;:?(, Lt |
13,07 meters ey ashiser T Al M. Y. detime | 17080 ke.  GBC | Okc. % W2XAD |
| B.B.C. BROADCASTING cali APdentias. mornings 18135 ke. PMC | .c. 1796 meters .135.33 c“t"'g'{;..c co. ]
R RS | 1935 ke, PMA | g, | e D | el
. . - .51 meters Phones Holland, early a, m. 16270 kc- w 0 a2 pom.
'%]'.420'53 '“"'“w'::( arafﬁﬁ'::"l:{g&'?sqr:ﬂ?::ms.t, 18115 kc. LSY3 CAwRENCEVIEVE N L 153‘{3\"’('(:.' ;GSP I
ATE\':I.HETNEé_E_Vﬁ.LE.ELﬁ. 1" 10:00-10:30 a.m. frregular ¢ Mou"‘r‘gﬁn';l;:ﬁ)z o [T e -B- Jgs;"#g'v
| 71080 ke, pea |20ke. PPU|  Campi’ | e s | T ST e
| 21080 ke, | PSA |G o ik ann | 18040 ke, | GAB | 270 ke LONDOK, ENGLAND
Aio_pe UANETRE™ praziL | Works with Framo mommings | L7000 BEe OCEAN GATE, N. J. e i
works WKK_ Davtime | 19220 ke, = WHKF RUGBY. ENGLAND . 15290 ke.  LRU
. WKA | -¢- 15.60 meters morn. and early aftn. R = JNBO
-201-060 k::s sters “él‘u'n’.“s"..‘iﬁ!.!“af,u"m’ 17810 ke. ’ PCV .‘_1':6.240:(3 i KT0 BUEN"?,L.:‘E"U?D‘““"'
LAWRENCEVILLE, N, 1. 1er mat MANILA, P. 1. Testing 7 am.-7 g.m.
Cllllnf.l:llllnd ) }(?200 '5(;_ - ORG .c.'(gol':'.wli.‘v':-";:_‘:;r';"':n"o ) ca"'_cil Irslalo .nd ships 15280 kc. DJQ ‘
I S el s e o 16233 k.~ FZR3 om0t ouse |
| HU:CL:”::;:Y:‘ ?:Rn. -1(.:9-160 ::::o. meters GAP - B.C. éga?’:&‘?é;;:STlNG c.ﬁf'?ﬂf; 'l'mbg;slr;hml‘lln 1‘——5270 ';(:?‘)_L;"wsz
20860 k. EHY-EDM | cYSei fN0iAND, | wouse; WSt | 15880 Ke. | FTK [l ee e |
.C- 14.38 meters . : - -G- 18,90 _metera | avLa
MADRID, SPAIN 18970 kc. GAQ | 17780 kc « W3XAL ST ABSISE. FRANCE CORES ,
arks merica, mornings. ‘c. - ones Balgon, morning 485 Madllo: Av., N.Y.C.
' 2“67003 k::. | LS'Y ’ c.ﬂi"égflfrf.:‘"’.:‘.‘:,‘.ﬂ.. ) NBAOTJSEAII; %r';l):«'n" c. 105865 k(f. CEC | _waBc daily, '3 nd pum.
- -C. 18.9] meters
- Mo:":{;‘:ﬁ:ﬂ:":(’! I 108890 'I‘(:; me lcr: zss e ;”5"' D:“‘y" s Wo?i?sugtll;?fos‘.fﬂlll:fmm -155-260 Dl'!zgﬁ;'r‘n%tﬁv GSI
T puddd M, | 13830 .':E; o PLE [ i Tittan HinuwaRAu AT | 16960 ke, RTM
cote At o | 0 BT s | | e g
20080 ke.  OPL | 18680 ke. ~° OCI | 17760 ke. Aw2xe | 15760 ,':E' s JYT | T o T Mv’/'vii("kL
£ 14.97 meter ] -C- 16.06 meters 16.89 m | "TREMIKWA.CHO. CHiBA. | c.
EOPOLDVILLE: BELGIAN LIMA, PERU ] AiLantié BROADCASTING KEN, JAFAN -3 19.07
ONGO Works various S A. stations c lrrolul-r in_late afternoon BOSTON, mass
Worka with ORG in morning aytime 485 Madison A" N.Y.C. | and early morning Irregular. In morniag

Al sum;uln Enl;rn Standard Tl;o)
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158 SHORT WAVE CRAFT for JULY, 1936

15245 kc. * TPA2 | 14600 kc. JVH | 13380 kc. IDU | 11870 kc. # WSXK | 11413 kc. CJA4

-B. 19,88 meters .B.C- _ 20.55 meters. -C- 22,42 meter -B- 25,26 meters -C. 26,28 meter.
“RADID COLONIAL® NAZAKI, JAPAN ASMARA. ERITREA, AFRICA | WESTINGHOUSE ELECTRIC DRUMMONDVILLE,
PARIS, FRANCE Phones Europe 4.8 a.m. Works with Rome daytime MFG. CO. VE..
Service do |a Radiodiffusion Broadecast Daily 12 m-1 am. PITTSBURGH. PA. Tests with Australia irregularly
98, bis, Bivd. Haussmann ___Mon. and Thurs. 4-5 p.m. 13345 kc_ ch Fsrin'hu szm in ovening
P 510 am. 14590 kc. WMN i 22,48 meter Reltys KDKA 11200 kec. XBJIQ
sz ke, APCT| NG e\ | WAL | taco ke, voB| X B
-B- 18.71 me LAWRENCEV .
’ E N MEXICO CITY MEX.
E':NVD'P?\'!'EL&:SHD{{R:?D mornl.:'qn“lnd n:llt‘o':iv’lm 1’3285 2';;:3'm.unCGA3 -B §5|1’9‘ 3"“" trreguiar )
Wed, 711 am: 14535 kc. HBJ | GrummMono Vil aue. | gp 3 5 meioo am. sun) | 11050 ke.  ZLT4
Sun. §:30-7:30 a.m, +B. RAI%II’C‘D“ ,:.1!:5."8 Works London and Ships Daily 10:30 p.m.-! :30 a.m. 'u?'ELLIN(ﬁ'Ai mr:"'ZEALAN
15210 kc. *W8XK GENEVA DSWITZERLAND | ——__ Mfternoont 11860 kc. GSE | Froes "ustratia and - Erglang
Broadcasts irregularly 13075 kc,, VPD | -s- 25.29 meters esrly a.m. Also brosdeasts ir-
VIESTINGHOUSE ELECYHID 1 - 22.94 meter DAVENTRY. regulariy on Sunday., 8-10 a.m.
MFG. GO. 4530 kc. LSN BUVAL R SLANDS 8.8.c..  BROADCASTING | 19000 kc PLP
n‘nsnu_n;;rm PA. REEmeters L | Doty ere.Su. AN am. | WOUSE,'LONDON. ENGLAND T
Retuve KD KA “u'(‘:hll:‘ N.Y.C. afternoons 12840 kc. wOO | 11855 kc. DJP Bwfdmao;r:c? :AmVA| 20
00 | ) «C. 23.36 meters B, X- 25-31 cas al 2. -
i5200ke. =~ DJB | 14500 ke. LSM2|-* oocfi e o oadsi M houee, ey e A
S HousE :
“é’{‘.."".?.s‘éé‘m NY “c".ﬂ.L'é‘l‘i".#a":uﬁ.ﬁfﬁi‘Jf..'.‘: 12825 kc. CNR 12 .2 pom. 10970 ke. oci
A1 ne 1448: TIR | 5 e e 11830 ke. WOXAA |, it v
15180 l(c. *GSO 1 85 kc' T?.ng%zornﬁciaf.gah. «B- 5.36 m works with = Begota, Col.,
19,76 moters CoarTack?! JUSYR RiCA Stations, Rabat, Moroece cRicac E:ggnnnuu oFf ovenings
B.B.C. .Dﬁgiu.«'{)casrma Phones c'"n.ﬁﬁﬁ.’. & U.8.a | Broadeasts, Sunday, .- C chicaeeRiLL 10955 kc. HSS8PJ
"uugﬁsuuo 12:2800 kc' maters A Retars wgn. S50 et e A R A
Lnuaoa‘ns 45 P 1“85 ::C‘. 9 HPF - i 'IISA h}. LY'..“l . 11830 kc WZXE Broadcasts 8-10:15 a.m.
=—y—r— - 9 5 R L]
15140 ke. *G F | ° eanaha c'?n?:'nn c';'s "k'" > ""—Gné .8- 25.38 moters 10840 kc. KWV
-B- 19:82 meters ___ Phones WNC daytime 12780 kc. ATLANTIOCBROADCASTIHG .Ce 27,58 meters
8.8.c.0 RROADCASTING 14485 kc. TGF | *© auday. en Euaunn 455 MADIBON AVE., M. Y. C. | Works with Hawaii eveninos.
HOUSE, k““"z [ENGLAN ND areaSl mters auar. Calls_shins __Relays WABC 49 9. | 10770 kc. GBP
e By " “Phanes WNC duytim 12396 kc. CT1GO | 11820 kc. GSN | -c- 27.85 moters
15120 ke. % HVJ Kk YNA -B- 24,2 moters B 2538 meters AUGBY, ENGLAND
-8. 19.83 moters 1“85 C. 8un PAIROEIDIE'.éoPo:‘Inuan ues, DAVEN SydneY, Aultr.ll.' early mn. m.
Vome Nty Couanacla RiCARacuA Thur.,_Fri. 1:00:2:15 o.m. 8.8.C.. El%%‘somsnm ar T
1080 to 10:43 wm., ozsept Phones WNC daytime 12325 kc. DAF " so°."r2°."ao‘.f‘..‘.“#5‘.f.’um 130340 2'7“9:.; *-’VM
Bat. 10-10:45 a.m. 14485 kc. HRLS .C- 24.34 meter T NAZAK. .IJPAN
{5110 k DIL | o 201 meter G SEDgEICH. “ﬁs‘ngm‘:ﬂ 11810 keo WHI4ABA | _ vues. and Fri.'2-3 pm.
c- NACAOME, HONDURAS S 25.4 moters
-B.X. 19, Works WNC_daylime P. 0. BOX 50 10675 kc. WNB
12290 kc GBU "
squDcAsTING Huus:. . MEDELLIN, COLOMBIA -C- 28.1 maters
BERLIN. n:nm 14485 kc. HRF | -c- 24,41 mators 130 emel e 6:30-10:30 ,_A,,,““EV"_,_E N L
L i b ¥ e S, C
T 1GALP A, HONDURAS N .
15090 kc. RKI Em\’«ﬁru:'i:nc 'Jm me 112250 ke. Tyg | 11810 kc. *2RO 10570 kc. *CEC
-c- 19.88 motors 14470 k WMF | -c- 24,49 meters -B- BAann c. 28!

MoSCOW, U.S.8.R. 70 kc. FARIS FRANCE Via Monietio § SANTIAGO, CHILE
Phones Vashkent near 7 a.M. | _g. 20,73 metors rragular ROME. ITAL Broadeasts Thurs., 8un.
and relays RNE on Sundaye LAWRENCEVILLE. LA 12235 k TFJ | 150 am ocis-il some 11:30 9:30-9 p.m.. Dally 7.7:15 p.m.

— e morning and Nftorsses Ce am-12:15 g, 1:30-5 o.M | g aean jo JVN
15070 k PSD -B.C-  JadT m LD

C. 14460 kc DZH EEVIIAVIK ICELAND 11795 ke. DJO B.C-  28.14 meters
R DE '.lgA'NEmo BRAZIL | -C.X- 2075 me e e s B OADCASTING HOUSE ho':oAlzemauMSPSA .
A ANT. .1 .M. 5
vy A Wondiilie | Diicke,TYA| CWRESWH | SEMEEST
: 3 - — - e A= N

15055 kc. WNC | 7 38l o JEAnis Prtkce | 11790 ke, ‘WIXAL 15550 _WOK
«Ce 19.82 maters 1‘“0 kc GBw Works FNMhlfstMm in morning .8. 25.45 meters Ce

HlALEAH "FLORIDA y L BOBTON. MASS. -C. 28.44 Mot
Calls_Contral_Americs, du daytime | -C- nucg\zs :"v'u':'ﬂun 12150 kc. GBS n.usy 52 '3? L_r, D, uwn:nc:vuu.:. N. )

un. * .m

14980 kc. KAY Calls U.8.A., afternesn | .C- IIUG%#.. E-N.a.l'.'AND 11770 kc. *D.’D _Arqe., Bruh Paru, nights

«0- 20.03 meters 13990 kc. GBA | __Celis N.Y.C.. afterncen - — 10520 . VLK
Phenes. 'P‘-‘ilﬁ': Ieies < A :ununn 12130 kc. DZE "'“o:g?ﬁéer&émuﬂus:. 'c'svnuz'::i; AUEYRALIA
14970 ke. LZA Atrete_aftarmesn X P T s LamT, | 1135 amoi20 emi4iS0. | Calls Rubby. sarly s.m.
T 0.04 meters Busnce ern ZEESENh. GERDAA:IYt 0.45 g.m. _ 10430 kc YBG
B, | 13820 ke, SUZ| VRS LISOKe  KGSD | ol aiian
n_Sundays .C- 21.71 meters -8- .33 W . R,
14960 kc. PSF W‘nl?kgltvltzllAglﬁtnoEl?Y:; .102060 z':::s. oters LA B.8.6. BHOABCASTING | S350 2 m. 730-630 0.
A0 s eter ' 2 p.m. nooywitk, HilLane HOUSE, LONDON. B ns-ons | 10420 kc. XGW
10 de JANEIRO. BRAZIL | 13690 kc. KKZ gils rTomnl " pm. 6.8, 91T Bm. | G- 28.79
o '\gh,‘?:ft' A 'c}tc?oc%'i; MoK CATIONS !.3000 'g.f “meters RNE 11730 ke. PHI 2“"a££"'éﬁl.l'£di ‘ci'?:"":'.e.m'&.'.
14950 ke.  HJB|  gelanghy povoscow, BT 8 175 wnB B0 | 00 ke PDK
"¢ edgora.coL. 13635 kc SPW S e, 67 aim- -c- 28.80 maters
Calls WNC! daytime W S motors __ Daily 12:30-6_p.m. 1.1720 kec. wCIRX clﬁ?o}wu;(,sou’o:.&m?'
-B- 8 m ails Java -9:40 2. M.
usa0 ke AU o T, | 901 ke | FZS2) P wntitheos | dnaloke, KES
cIUPI:.:nl:‘ Tv;l’l:élﬂ.’?ml: .R. Irregular at other times -—SPA.::.‘:S'N.P.I'”SO';‘%;::{- 11715 kc- *TPA‘ X- Bo;ln';l?s.m'éz\?lﬂ
.B- 25.61 meters SR { o3 s ST SN A0S ISR
14940 ke, HIA3 610 K v r LSS e B |l 10350 ke, LSX
C BARRANGUILLA, COL. KEN, JAPAN Aoois {B".Eg‘m ALl o e i T onTE BRANDE.
Works WNG daytime Phones Callfornla till 10 9. m. | —— Lot Lo —__ b pmeli W, ARGENTINA
12845 ke, 0CJz| 13585 ke.  GBB | 1190 ke, KKQ|JSBOKE . MIO| bo oo tiin B
- 202 meed A :N«Lnnn ):.m ,Jx:ﬁ_r?“" ¥£‘.3‘.”.'.f”n..“‘.‘.‘:1.?..'.' 10330 ke. ORK
Works other' S.A." statlons Esyet & Canae. aftornsens - 11595 kc. VRR4 B vesELLDE, BE BELGIUM
13415 k¢ GCJ 11940 k kc. FTA | c. 25.87 meters Broadeasts 1330-3 §
14653 kc. GBL pA 2 g -C- 25.13 maters STONY HILL. JAMAICA. 10300 kc LSL2
c. 20.47 m -&- 36 STE. ASSISE. FRANCE B.W.I. N '
aucaY, ENGLAND A ““"‘“ Phones CNR morning, __ Works WNC daytime. c. 20,13 meters
__ Works IVH 1.7 &m. Calls Jasan & China early Hurlingham, Arse.. mishts | 17560 ke, Viz3 Hur::l;msgml” ‘3?.5#;'"‘

14640 kc. TYF | 13390 kc. WMA [ 11880 ke. WTPA3 | Fuarcalift wineress | 10290 ke. bzc

«Cs 20.49 meters «C- 22,40 meters -B- 25,23 metary OF AUSTRALASIA X- 29.18 meters
PARIS, FRANCE LAWRENCEVILLE. N. J. “RADIO CDLONIAL" FISKVILLE, AUSTRALIA ZEESEN,
Works Salgon and Caire 3-7 Phenes Encland PARIS. FRANCE Calis Canadn wtnlng and early GERMANY
am., 12 n.-2:30 pm. merning and afternsen 1-4 am., 10:15 am. 5 pm. am. Broadcasts irregularly

(A)] 8chedules Eastern Standard Time)
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Oalis Arge. & Brlzll eveninge

Mon. aﬂo 10 pm lz m.

Works with Ennllnd in morning

[:1]
Proorams (n svening irregularly
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10260 kc. PMN | 9675 kc. DZA | 9540 kc. “DJN | 8795 kc. HKV | 7630 kc. ZH)
B ANDOENG, JAVA " zeesti, GERMANY P ERoADCASTINGE B socota? Bt BT -y vy

Calis Austraiia § a.m. Works with Africa and broad- G ER N AN lr??ﬁl‘::"é,ﬁok?n".?z":. Tl 5 MALAYA
Br:_adm;- Saf. T gm..i:30 9550 ;:"' S BCTIAA 12:30-3:50. 8:05-11 s.m., 4:50. STIT"‘——— —P-'Ni also Sat. {1 p.m.-1 A.M. (Bun)
W L c. * N C. 7626 kc. RIM
10250 xlc. — LSK3 8. Llll:z)lﬂogfml':;’{'l.lGAL 9530 kc- *WZXAF S MAKA”EH CELEHEI. -C- TACHaa.SI'I".mn
WURLINGHAM,"ARGENTINA | _Tush. Thurs., Sat. 3-6 o.m "ézu:ni:.“u:’émc CO. | _ Phones Java'ssund € u. m. | Worke with Wescou ariy
Calls Europe and U. 8.. after- 9650 kc DGU SCHENECTA N. Y. F morning
1022600;‘“4 eveninnpsﬁ vy 3109 meters Rllays tws; 4 rzm -2 m. | 8765 kc, DAF 7620 kc. ETD
. , -C. 34.23 met, .
.C. zs:'. Works with Eqvat in siermon | 9525 k. LKJ1 | w:f,,?“g,‘}.‘:‘;":;“?’,‘#‘; hi- “Aoois Rbraa ETuioria
RID DE JANEIRO, BRAZIL 9635 ke. 2RO | -&- 5149 m | 1 aeTman Shies Treduary See 18270 ke.
10170 kc. RIO Al 'gumémmuv 5..‘55..“.."2?..“{3", ~ | 8(:7_60 kc;s et GCQ | 7610 kec. KWX
-C- 29.5 meters RU -C- 39.42 meters
BAKOU, " U.S.8.8. v, Yeirss st o7 58 . 9525 ke. CQN | cuf 3“..,f,§ff:::,':“" | works DiXON CAL.
10169 °k""' & ""———HSJ 9620 kc. YDB 'B'MAcA%l."gu:ﬁimu:ss 8750 kc. ZCK "7';';0“';' LD "f"_"ls"cctg
X "E'mm" LB 3,} {’“";;';," _Mon. and Frb. 7-8:30 am, | HONGKONE “CHINA a 3c'7
e SANCEEE SN g, | PRI | 9510 ke AVKIME | oy 5n s wn. | g0 7 % Flieiee-
. am.. oo oo | i — L] o
e e S| 9600 ke, - CBIGO | inyandiieh inerees, | T Hin f bty | Ansigd oA
10140 kc. OPM | = SANTIAGD, CHILE 167 gesn . 3 P 7520 kc 'KKH-
-E.EDPOLfJ'\'I"‘I'LFE..";ELGIAN 9:30 9.m. on u%:ﬂgunng;":w‘s;nuu sc? 0 kc'e GCl -C- 39, ;9 maters
CONGD y exc. Sum. 4-7 am. _ RUGBY. ENGLAND KANUKU, HAWAH
Phones arnun(; :'inam ,“d i- . .986.00 kaf;s m"'!lflABP 9510 kc. *GSB I 8683“;‘;"“. 8 a ch Wo:::':lmagl:r:ﬂyu'lﬂ':;:d.
10080 ke. RIR CA;TAGBE?IA oL B AVENTEY, [ - 3456 meters | 7510 kc. VP
-C 29.76 maters . 511 p.m, ™ ROADCASTING nuanv ENGLAND -B, 0- 39.95 meters
wollFLIS. USSR, Bun. 10 Rt i “pm.. 36 hm. | HOUSE.'LONDON. ENGLAND Catis _shlps AZAKL JAPAN
M. .m a-
marning. 9595 kc. “HBL [ _ 545 pm. ~_ | 8665 kc. — C09JQ l 7500 kc. RKI
fo00 ke EOMERY | %o, | W0ke, W0 | % ity | it
G20 m . SWITZERLA | .B. 31,55 meters 513016130, 89 mone dally | _ Works i early am,
Works with Sl Amsr’::al ':VHIIIIII latu_r:‘::: !i.alo‘ssl‘imn " BUEQR‘VOENNAI:I:EA‘.ILWCADYLSOM- sssao‘i;i;sit'i@YSNvA 7390 kc- ZLT2
!qusszg‘g'mtm ZFB 9595 ke. HH3W | _Mon. Wed.. Frt. 8.1t pm. | g, 34.92 meters © welliNgTON, N.2.
S s | & S 9500 ke,  PRFS | avsliiitiiacus | wend s Sy 37 wn
10055 kc SUV PO A P e em. AT | Rio oY e S anazi | 8560 kc. WOO | 7380 kc. XECR
.(:.Mmuzsam:mL B ever 9590 kc. HP5) 94';6""::’ “Mx“éax - ogslfui :?AT:E'"Nl .. .n.uzgﬁgfé@.?&ﬁﬁix
«B- 1 ] Alle ships irreguiar
TP L S BT, L S ORI ST 8400 ke, HC2AT o b
])-‘0042 !(::- DZB | (45 2 m., 7§o-|u 10 p.m, s:ao-As.w_;t.’m.. Sune T30 e e 7281 kc. H-".ABD
wmz.zzl?h::? ?%ﬂ}mlv , 9590 kc. *PCJ 9450 E:'—"MZI-GW—A GUAYAQUIL ECUADOR -8 c'AnrAlcfunt coLo.
w entral America an -B- 31.28 m, L] rroguiarty, svenings
tests 7.9 p.m. N. V, PHILIPS RADID -B- 1.75 meters 8380 kc_ IAC — y
96990 kaoc;a KAZ EINI:?::'I:JVTE_":% HOLLAND M'"'s;"EEm:'uF%MrEvNW K 33 et i ?3100 k‘::;s . HKE
G 3% maters ____ Wed 7-10 pm. e 8214 ke, : HCJB | BOGOTA, COL., &. A.
Works with Java. Cal. and ships 9590 kc. %« VK2ZME Sun. 2-5 am. C. Tua. “".l‘.’hs“‘ 6! '0; m.; Med.
o morne Nides it 9428 kc. % COCH | ™ aui¥s Ecuanon ST B
9950 kc. GCU “HALGAMQ;EDO:mng.‘_ ' . 7-11 B.m.. except Monday 7080 kc. VP3MR
 RUEBY. ENGAND Svns‘;DSNESYB wsaﬁ:;u’ 130 B zua:éfmvticnu‘sn;\o' T T T T CrorceTown B aul
___ Calie N.Y.C. evening b, LA LD 83190 'gf;; ,,,.,,,.XEME Sun Ar"—fs'-:%'-‘?'s llm
9930 kc. HKB | 9590 kc. *W3XAU “Bi30-0 50 pam. SALLE 3 Ne. 517 Man. 3145443 :'v’v'-"
-C- 30.21 maters LG st 9415 k¢ PLYVY | “LA VOZ de YUCATAN desde Wed. 4:45.7:45 p.m
BOGOTA. COL. NEWTOWN SQUATE. PA. . §
Phones Rlo de Janeiro evenings D.":olln‘y .\: 7“: B «Ce IANSI;I?EN'G “?AVA 0 l-m-”l_zr:-'-l_l_g_‘n.m.-lz m 81;';'1'-_4:35-51‘455 nnn'l“
9890 kc. . LSN 9580 ke. LRX ;';;.6 Hkoll-nd lrnumlc94G!|Am4 8185 kc. PSK | 7074 kc. HJ1ABK
HoRLINGRAM ™Mo entina | JB. 31.32 met C. I e -B- 42.69 meters
_c_.!“ Hew ek !vonlnu‘_ Buguoé‘i%n!gﬁé;o.é'snf|~‘ i)cn‘uu"os:;%lLLE CANADA %_:HLI'L. PR%AGLLOES.OBlglLJ|AL'sAD
9870 kc- WON Tluilng Pheones  England Irruulnrly 8036 kc' CNR BARRAI;UQ'IUII..aLﬁA l'OLDMBIA
.C. 30.4 T s :
undiO T vy |9580ke. % GSC | 9280ke. GCB| ™™ nadlV e | 7030ke.  MRPL
-8. 1 meters +Ce meters undays -5 p. W, =
95860 ksg'u wEAQ WS 'i:%,i.;;{;‘é’mm Catls "c".ﬁ.‘f_‘t AN mnln._- 7975 ke. HCZTC 8- SAN:F(’:E:I%IL.(iASgLA.
T ol it e | AT CLCEI LT S SO (o e e
» - urs. un. M —
Dally §:15.9:30 ; ‘ . ) 'y In evening
_saturdty sie 13 03 hom._ | 980 KC 1'5,},’,“3'-" neliT | 7900 ke,  LSL|69%6ke.  PZH
940 ke. JYS | namniuie | 9150 ke. YVR | HinuuduiutiRaenniua | 5 o 0,
. «Ce ails Br n J
KEMIKAWA-CHO. CHIBA- | wmELBob et hosPhinia | CMaradhy. TenezueLa 7880 'kc JYR AR AN U TN
|rn§§hr j.7 A 3::5‘7’::30 ?omp ,“z.u' sun. Works with Europs afternoons. . metors Mnns'::d 9,;?? lsl ;‘;;‘;’E
e el it LI A szmw.\ CH .
9800 kc. LSi 9570 ke *WIXK 9125 kc. *HAT4 s JAg‘mcmml\ Tues. lndzflzhsnr ;ﬁas 16:36 .o
-0- $0.81 meters R “' APl -B- '-nizn%uann'- 4 740 s m. | wed. 3:36-4:3G. 5:36 936 p.m.
MONTE GRANDE, WESTINGHOUSE ELECTRIC GYALI-u 7860 kc. SUX Sat: 238-4:38 p
Tests irrapularly erribiol e o %ass "U"s‘t,ﬁ.fg's’,"’n",ﬁ‘“ c- 38,17 metars 6976 kc. HCETC
STo0 ke, GCW | mon LD Mase, R e T Iy,
O Bt e T 9coso ke. TFK | oot ke, HC2JSE |  Aiad SShiyes
c;gﬂavvgwgmg' 9565 ke.  VUB |- reviiAVIC Sanp | - Gqu;zL g Thurs. {0 9:30 p.m.___
9760 kc. VLI-VLZ2 |~ '" .azg"la:?:\sfnl'unwd __B:::n'dek_:&orrr::‘l’ra':-m"__ 81501, 0511315 p R 60905 kc. GDS
AMALGAMATED WIRELESS . .“'“."_"E:‘._: " | 9020 ke. GCS 7830 | kc' YVSRC ™ mudBY? NGTann
OF AUSTRAL'A 9560 -C- 83.28 meters -B. 38.3I m ___ Calts N.Y.C. evening
SYONEY. AUSTRALIA kc. *DJA RUGBY, ENGLAND CARACAS. VENEZUELA
Poones s ond W Zatand | B UE meten g, | oo MVCe e S s L
9750 ke, WOE | oy GBEACN "U%% 19010 ke, KEJ ?,,7_99 ke. _AHBP | 5, o i mirs e
o. - oS pom ek -Ce 33.3 moters EAQUE OF NATIONS, LA V0OZdeRI0 DULCE.
[ 36,77 msters 85 pom. BOLINAS, CAL. 1S5 am.r1:25 B, 6:10-7:40
LAWRENCEVILLE, N. ) Relays NBC & CBS GENEVA, SWiTZERLAND
___Phenss_Engiand, evening 9550 k¢ .JH1ABE Programs In_svening Irregularly 3:30-6:15 p. m.. Saturday LA
9710 ke. GCA | ,ysbiies 8975 ke, VWY |TT15Kk ke. . KEE | 6860 kc. KEL
T gudh Bitng | CAIACENA Solomann | o ks me B T R Eh 1

'l'ntl Irre@ularly

e m.i2n;69p W

(All Sshsduies Esstern Standard Time)
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P. 0. BOX 759 G%‘AYAQUIL.

ECUAD

Sunday. 5.45545 n. .

Tues.. 9:15-41:45 p. m.
6650 kc. IAC
-C- i1 meters

PISA ITALY
Calls ships. sveninse

63630 kc. HIT

45.25 meter:

“LA VOZ de la HCA VICTUH &
APARTADO 105, CIUDAD
TRUJILLO. D.R.

Daily exe. Sun. 12:10-1:40 p.m..
508.4 p.m.. also Sat. 10:40

.-12:40 a.m, (Sun.)

6618 kc. *PRADO

«B. 45,33 meters
RIOBAMBA, ECUADOR
Thurs, 9-i6:45 p.m.

6611 kc. RV72

-B- 45.30 notm
HDBCGV‘. . l s. R.
»._M.

6600 kc. Hi8A

435 m
cIUDAD THUIILLG DOM,

Irreuulnr

6600 kc.

-B- 45.45 meters

Hi4D

Excopt 8Bun, |1
bom.: 4:40-7:40 P.m.
6560 kc. Hi4v

45:73 meters
CIUDAD TRUJILLD D.R.
LA VOZ de LA MARINA

5:10-7:40 p.m.

6550 kc. TIRCC
RADIDEMISORA TEATOLICA

COSTARRICENSE
S8AN JOSE, COSTA RICA

Sun, 1l am.-2 p.m 6-7. 8-9
p.m., D-Il* n m.. 67
p.m., Thurs, 6-11 p.m.

5:10-8:40 p.m.: Sat. 5:0

1io p.m. Sun., n:4'o s
-1:40 p.

6300 kc. YVIZRM
'BnAnAgA?flx ENE E2UELA

6280 k. COIWR

-B- 47,77 meters
P.0. BOX 85,
SANCTI SPIRITUS, CUBA
4-6, 9-11 p.m.

6280 kc. HIG

B- 47.77 meters
GIUDAD TRUJILLO, D.R.
7:10-8:40 a.m., 12:40-2:10,

8.10-9:40 p.m.
6235 ke. HRD

-B- 48,12 meters
LA CEIBE, HONDURAS
8-11 p.m.. Sat. 8 p.m.-1 a.m.
{Sun.)

6230 ke. OAX4G

B 48.15 meters
Apartado :%n

LIMA. PERU
Daily 7.10:30 p.m.
Wed. 6-10:30 p.m.

6185 kc. HI1A

meter:
0 BOX 423 BANTIAGO.
DOMINICAN REP.

“'“7.4'0.:";40' P
6180 kc. XEXA
8. 4854

DEPT. OF EDUCATIGN
MEXI?DHOWY MEX.

6175 kc. H.IZABA
-B-

TUNJA GOLOMUIA
1.2; 7:30-9:30

6170 kc. HJ3ABF

«B- 48.62 meters
BOGOTA. COLOMBIA
7-90:15 p. M.

6520 kc. * YVGRV

-B. 46.01
IVALENCIA VE';EZUUELA

6160 kc. 4 YV3IRC

8- 48.7 meters
CARACAS, VENEZIUELA

am.-2 p.m il a.m.-2 p.m.. 4-10:30 p.m.
6500 kc. HIL | 6155 kc. COKG
-B- 46.15 meters -B- 48.74 maters

APARTADO 823 BOX 137, SANTlAEG CUBA
CIUDAD TRUIJILLO. D.R. 9-10 a.m., 1130 a.m.-(:30 p.m.,
l2:l0-l1::4:|“ pi'm'..-. 5:40- 3.4:30 p.m., 2I°;.Iu||.-'-" 12 m.-
6500 kc. H.ISABD 6150 kc. CSL
«B. 48,1 -B- 48.78 meters
HANI!ALEI GOL. LISBON, PORTUGAL
12-130 p. m.. 7-i0 p. m. 7-8:30 a.m.. 2-7 p.m.
6451 kc. YNLF 6150 kc. *CJRO
48.78 meter

-B- 46.51 meters
MANAGUA. NICARAGUA
8-9 am., u;so -2:30, 8:30-10
M.

WINNI'EG HAN CANADA
s p m-i2'm.
sun. 3 I0.30 s W,

48.94 moters
X

P.0. B 998
HALIFAX, N.S,, CANADA
Daily 9 a.m.-12:30 p.m..
4-10 p.m.

Relays CHNS
6128 kc. HJSABX

«B. 8.95 mete|
LA VOZ de cOLOMBIA
CA i4, No. 738,
BUGDTA CDLOMBIA
45-10:30 p.m,

6120 kc. *WZXE

-B- 49.02
ATLANTIC BHOADGAS‘I’IND

CORP.
435 MADISON AVE.. N. Y. G,
Relays WABC. 9-10 p.m.

6120 kc. XEFT

-B- 49.02 meters
AV. INDEPDENCIA 28,

M.
Sat, aleo 630730 Dm
Sun. 11 am.-4 P.m.. 9 P.m.-12

m.
Relays XETF

9-11 &m.. 7-8 or 9 p. M.
6070 kc. VESCS
oyl £ eamant
TR m':'ff:éon % " oally

6-7:30 p
6065 kc. HJ4ABL
.B-

49,456 meters
MANlZALES colL.
Daily 1l a.m.-i2 n,, 5:30-7:30

p.m. Sat, 5:30.10:30 p.m.

6060 kc. *WSXAL

9.50 moters
CROQLEV RADHJ CORP.
CINCINNATI, OHIO
5:30 a.m.-7 p.m.; Ill p.m.-t a.m.
Relays WLW

6060 kc. W3XAU

| -B 9.50 meters
| NEWTOWN lQUAH! PA.
Relays WCAU, Philadelphla

7 p.m.- -i0 p.m.
6110 kc. VUC 6osokc. OXY
45 ALé. }f:'"ﬁ:m‘ -B. 49,50 meters
Dally sxcapt Sat.. 3.5:30 a. m,. SKAMLEBOAEK. DENMARK
9:30 a. m.-noon; 1-6:30_p.m,
Sat.. 1§:45 a. m.-3 b. W
§105 ke,  HJAABB | 5050 ke. HJIABD
-8- 49,14 meters toLomels BROADCASTING,
MANIZALES, COL. 8. A. BOX 509. BOGOTA, GOL,
0. Bex (75 12 n.-2 pm. 7|lum Sun.
. "t Tl & 2 S ol
Sun. 2:30-3 p. W. 6050 kc. HISB
6100 kc. e W3XAL | -8- 49350 maters

-B. 49.13 meters
NATIONAL BROADCASTING
SBOUND BROOK, N. ).
Relays wiZ
Menday, Wednesday, Saturday,
4-5 p.m.. Sat. 1l p.m.-12 m.

6100 kc. wWIXF
-B- 49.13 n.tlﬂ

NATL. BROAD.

Relays WENR. chluu

Sun.. Tuel Thur,. Frl. 9 p.m.
2 am.: M. W. Sat. 1-2 s.m.
6097 kc. rap

49.2 meters
AFHICAN BOHJIADBASTING
JnHANHESBUHG S8O0UTH
FRICA,
Sun. -Frl 11:45 .,
12:30 m.m. (next dn.v)
Men Mt 3:30-7 »

9 am-4 O.m
Eun._l;l!l._l":_l_.l_!!.: IZJO.S o.m.
6090 kc. w CRCX
-B- 49,26 maters

TORONTO. CANADA

Daily 5:30-14:30 p.m.
Sun. 11:45 a.m.-14:45 p.m.

6090 kc. VESBJ

-B. 40.18 meters
SAINT JOHN. N. B., CAN,
7830 p. m.

DOM. P,
irrequiar 6 p.m.-11 p.m.

6042 kc. HJIABG

49.65 eter
EMISO ATLANTIco
BAHRANO.UILI.A coLo.

i am.. 11 pm
Sun. (I a.m.- 8 nm

- SHORT WAVE CRAFT for JULY, 1936
6850 kc. TIGOW 6450 kc. HJ4ABC 6150 kc. HIS5ABC | 6085 kc. 2RO | 6030 kc. wHP5B
-B- 43.2 meter «Be. 46.51 meter -B- 48.78 meters -B- 49.3 meters -B- 48,75 meters

ONDA del  CARIBE APARTADO 39 CALI, COLOMBIA E.1.A,R, P. 0, BOX 810
PUERTO LIMON. COSTA IBAQUE, COLOMBIA Daily 11 &.m.-12 n,, Sun. 12 .- RDME, iTALY PANAMA CITY, PAN,
RICA Il aum.-12 n, 8-11 p.m. 2 pm., Dally execht Sat. and | Saow CTr 2 n. ip.m., 7-10:30 p.m.
_irveqularly 8-9:30 p.m. o L - Sun. 7-10 B.m. 6083 ke. VQILO
6800 kc —HI7P S LEy Listl 1 6140 kc' *WSXK AInoBt KENTYATAFRICA 65930 ke. VEJCA
B, 4412 meters P RRANGDILLA, COL.. 8. A. 48.88 Mon.Fri. 5:45-6:15 am. 1130 | "CALGARY. AUBERTA. CAN.
EMISORIA DIARIA de COM. P. 0. BOX 7I5. | WESTINGHOUSE ELECTRIC | ame240 b At 830930 | Thars. $ et s (Frlj3
ERCIO. CYUDAO TRUJILLO. | §1:30 a.m.-§ p.m.; 4:30-10 p.m. PITTSBUHGHOPA .l..msoon "nl'u.oasm-nd "l;huré Sn.tl. 0 lsuln 12 nml ?
Dally exc. D&' a:dE Sun. 12= lg- 6425 kc- wsxgs g"n'“ "(zn:;“ ) - 2="‘ " rreaularty :nmallu s from
40, 6:46-8:40 p.m.; Saf, 12.40. 46.7 moters _ m.-i2 M. 0 k .
140 S l.SI(I,II |u.40 a.m. NA(:LIIGEESA?LLGO 6135 kc. HISN -68-80 “':.“ rtors CPS -6'020 k(':-” aters DJC
6780 kc. HIH | _Retays_WMAQ. irregular__ | -B-  48.9 maters LAPAZ, BOLIVIA BROADCASTING HOUSK.
B 43S met 6420 kc. Hi1s §:40-9:10  pom. 6080 ke " HPEE | 135 amea:do pm.
SAN S hRican Bir | e nro W73 Fom, pee. [ 6130 ke, HJ4ABP .34 metor 6020 kc. XEUW
12:10-6:40 p.m., 7:30-9 p.m., 11:40 a.m.-1:40 p.m,, 5:40- -B- 48.94 metel’s Carlton Hotel -B- 49,82 meters
_8un. 3-4_am. 4:15-6 p.m. 70 940, 11:40 B MED coL. COLON, PANAMA AV. INDEPENDENGIA. 98,
3 k WOA AULELLE Relays HuAaq 8.1 p.m. 1145 am.-4: I5 .. 7:45-10 VERA CRUZ, MEX.
6755 ke. 6410 ke, . TPC 6130 ke, TGXA L e
O AWRENCEVILLE, N, 5. | "B-  ApiBf meters 48.94 meters 6080 kc. WSXAA 6018 kc. ZHI
Phones Engiand, evening SAN JOSE. GOSTA RICA GIOHNAL LIBEHAL P RO maters -B. 49,9 maters
6750 kc JVT | “LA VOZ DE LA VICTOR" GRESSISTA. GAUTEMALA "CHICAGO FEOERATION OF RADIO SERVICE CO..
. 12 n.-2 p_m__ || 30 p.m. m CITY. LABOR 20 ORCHARD RD..
-B.C- 44.44 moters —_ eard in the cvcmn! CHICAGO. [LL. SINGAPORE. MALAYA
AZAKi. JAPAN 6380 ke HI3U Relays WCFL Mon.. Wed. and Thurs §:40.8:10
KOKUBALDENWA  KAISHA, b 6130 kc. COCD | sunday 11:30 0. m.-0 p. m. and | a.m.” Sat. 10:40 p.m.-1:10 a
~'LTD., TOKIO B NI M aBAL. | -B- 48.94 meters Tuss., Thurs., Sate 4 pr meeiZm. | (8un.) Every ather & Bunday 5110:
- “La Voz del re'"
6710 ke,  ATIEP | o2 8" | callof B bifano. 6079 ke, o PIM | G012 kc. HJI3ABH
44.71 me! 40 | 7. - g e
ST, | es ke, . YvaRc | Mnilsata | RglE e [ g o,
APARTADO 257 Daily 7-10 p.m.
M T | Panacks VENEZUELA 6513“ kc. ZGE 5072 kc. OER2 | sun. 12 o2 3%™ it pm
6672 kc. YVQ 3:30:5:30_g.m: - Kuﬂ'z‘ f‘ﬁl:ir;un B. 49,41 meters —r 3
-C- ore 6316 kc. HIZ FED. MALAY STATES VIENNA. AUSTRIA 6010 kc- *CO0CO
RS ke Wl W o R T P S
. HAVANA,
6660 k. *HCZRL powminicau nezustie | 6130 ke, CHNX | 5.7 oty oy Daily 9:30 ..‘...".f‘. D 447 Dot

o p.m,
Sat, also 11:30 p.m,-2 am.

6005 kc. HJ1ABJ

-B- 49.96 meters
SANTA MARTA. COLO.
G-11 _p.m. except Wed.

6005 kc. HP5K
-B. 49.96 meters

Box 33,
COLON, PANAMA
7:30-9 llggl! -l pome,

6005 kc. *VESDR

49,96 m
CANADIAN MARGONI €oO.,
DRUMMONDVILLE, QUE..

CAN.
Relays CFCF 6 am.- ll nm.
Sun. 7 am.-9:15

6000 kc. HJIABC

-B. 50
QuieDo. COLOMBIA
5-6 p.m.. Sun. 9-1t p.m.

5990 kc. *XEBT

-B- 50.08 meters
MEXICO CITY, MEX,
P. 0, Box 79.44
8 am.-l am.

5988 kc. HJ2ABD

oters

"'Frl. 7:30-8:45. 10 B.m.-
12 m.;: Sat. 9-i0 p.m.; Sun.i-
215 p. m.

5980 kc.

HiX

50.17_meters
CIUDAD TRUJILLD
DOMINICAN RE|
Sun 7:40-1010; Daily l2 uo
1:40 p.m., 4:40.5:40 p.m.
Tues. and Fri. 8:10-10:10 p.m.

6040 ke. wixe

-B. 49,67 maters
MIAMI BEACH, FLA.
Relays WI0D (2 n.-2 p.W.,
530 p.m.-12 m,

6040 kc. PRAS

-B. 49.87

P
PERNAMBUCO, BRAZIL
1-3 p.m., 4-7:30 p.m. dally

6040 kc. *WIXAL
B e . :
OSTON, MABS.

Tum.r 'rgun (FAS-8:15 m.
6040 kc. YDA
8. 49.57 meters

N.i.R.0. M.

TANDIGHGFRIOK, JAVA

545645 m.. 1030 m.-( 230

5976 kc. HJ2ABC
-B- 50,2 meters
CUCUTA, COLOMBIA
6-9:30 p.m.
5970 kc. HJN
-B- 50.26 meters
60 G.t“'A’ chL.
5968 kc. HV)

@ wchu eIV (Rome
2-2:(5 p. m,, dnlyluns.u

5940 kc. Tsz
nua'r:u:u cHY, SUAT.
4:6. 9-11_v.m.. Bun.'2-5

5930 kc. HJ4ABE

-B- 50.59 meters
MEDELLIN, COLO,
Detly 1l am.-12 m, 8-10:30

(A1l Schedules Eustern Standard Time)
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SHORT WAVE CRAFT for JULY, 1936 161
5900 kc. HHZS 5850 kc.% YVS5RMO ! 5770 kc. H.I4ABD 1 5000 kc. TFL | 4320 kec. GDB
.B. 50, -B. 51.28 meters -B- 51.99 mete; «C- -G 99.44 metore

PORT-au- PHINCE HAITI CALLE REGISTRO, LAS DE. LA VOI CATlA RE\’KJAV!K ICELAND RUGBY, ENGLAND
7:30-10:30 p.m. | LICIAS APARTADO de COR- MEDELLIN. COLOMBIA Calls London af nlght Tests, 8-11 p. m.
- ES 214 ! 8-11:30 p Also broadeasts irreqularly
5885 ke. HCK ..”:';fﬁ‘z“s%% m"‘;‘%é%‘:::. 5720 ke. YVIORSC | 4975 kc. GBC | 4273 ke. RV15
Cauo FEVASSR 5 A 5830 ke, ATIGPH | oA yBiilTRumnar | o, M0 mmn . o ReaeaRsVsR Hecnia
k szRB Y AE'M-"A m%‘fé’A. | \G’EI’I“EEUDE:'A 5 | Calls Ships, late lthI;tw | Dally, 3-5 s.m. -
B0k ey VORB | AT e, | 5TI3 ke, | TGS 820k COW am2ke.  woo
“LA VDZ du LARA' 1 a.m.-1 _p.m. 610 p.m.. l 52.51 meters RUGBY, ENGLAND | €G- 22 metars

54.15 m

BARQUISIMEYO,
VENEZUELA
2 n.- lp.m., 6-10 p.m.

5875 Kc.

-B- 51.06 meters

TEGUCIGALPA. HONDURAS

1:15-2:15. 8:30-10 p.m.. Sun.
3:30-5 30. 8 :30-9:30 p.m.

5865 k.

Hil)

eter
""SAN PEDRO de m\cnnls.
Do RE
12 n.-2. 5:30-9 “p.m.

5853 k.

wOoB
-C- 51.26 meter
LAWRENGEVILLE, N. 0. |

Calls Bermuda. nights

Relays TIX 9-10 p.m.

-B-
GUATEMALA CITY. GUAT.
Wed., Thurs. &and Sun. 6-9 p.m.

5800 kc. % YV2RC | 5500 kc. TISHH 4790 ke.

RADIO CARACAS
CARACAS. VENEZIUELA

-BX- meter:
51.72 meters -Be. 54.55 me
RADIO SALES SERV!OE
SAN RAMON, CDSTA RICA AT

Irregular(ly 3:30-4. 8-11:30 p.m.

LTD.. 780 BEA

62.63

Calis N.V.C., lste at night

VEQBK |

TY ST., VAN.

5 m. : E _GOUVER. B.C., CAN.
oally i1 aomes 150 . 49:20 | 5145 k. PMY | 00y exe, Sin 11550115 o,
| — — = S S =
5790 kc. JVU | - 5:30-11 4.m. | 4752 kc. wWoo
-C- 1.6 5077 kc. WCN | S o B mstem, ).
NAZAKL, JAPAN -C- 59.08 meters Calls ships Irregulariy
720 g | bRl
5780 kc. 0AX4D | Zraa 4600 kc. HC2ET l
.B- 51.9 meters 5025 kc. ZFA | .. §5.22 metars
Liva2%e Ry CouamiLTbn " STRMUDA GUAYAGUIL, ECUADOR
Mon., Wed. & Sat. 9-11:30 p.m. Calls U.8.A.. nights Wed., Sat.. 9:05-11 P.m.

70.
OCEAN GATE, N. J.
Celis ships Irresulerty

| 4098 kc.

.C-

| 4002 kc.

74.95 m
PONT
SAD M)

73.21 maters
HIALEAH, FLORIDA
! Cails Bahima lsles

ani

DELGADA
UEL, AZORES
Wed. and Sat. 3-7 .- m,

3040 kc.

98.68 maters
N.I.R.O.M.
TANDIONGPRIOK, JAVA

5:30-11 am.

WND

YDA

Alphabetical List of S-W Stations

By Call-Letter and Frequency

FREQ.
.06 e,
10.68

16.23

CALL

"FREQ.
1K 35me

1.
2035
IS4
1145
16
18497
1X.131
15.62
18.20

(Frequency in Megacycles)

CALL FREQ. | CALL
iH 6.78 me. | HSP

HIl 14.94 HV)
HIL 6.50 HV)
HIT 6.63 IAC
HIX 5.098 1AC
HIZ 6.32 IAC
HIlA .19 I1AC
HIU 586 | 1DY
HI1S 642 {
HI3C 6.4
HI3V .38 |
Hi4D .60 | IVF 13

Hi4v B9t JIVH 14.60 PHI
HI5N 6.14 wm 10.71 PLE
HI7P H.80 i}
HISA G460
HI9B 6.05
HIA3 18494
HIB 14.495

OER2
OPL
orM
ORG
ORK

N
3%
o0

HSEP) 1046
HS2 10017

CICALL

FREQ.
6.07 e
20.04
10.14
1920
10.33
606
15.22
0458
17.51
1041
12206
17.78
1153
IX83
142

| TPA3
TPA4
TYA

| TYB
TYF
VEIBRJ
VESBK
VESCA
VESCS
VESDR
VIZ3
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TV CALL FREQ. |

11.88 mr. |

11.72
12,22
12.25
14.64
H.04

4.79

6.03

6.07

6.01

11.54
$.50

9.58

9.51

w76

10.52
9.76

13.08
7.08

t.08

11.t4)
G567

1t

LA

17.51
5.08

21.06
10.22
2142
14 82
3

CALL ¢

W2XE
W2XE
WiIXAL
W3IXAL
WiXAU
WwWiXav

FREQ.
11.83 me.
6.12
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SHORT WAVE CRAFT for JULY,

Short Wave

1936

A st e

2.5-0u.
o~ REC. 006
500 MMF. S
ol 245 !
) M

YV YYYY

J

L
10 so0
MFE.  OWHMS
- ~ b 50,000/ B4~
B~ OHMS. 250v. @

3-Tuhe receiver using 58, 57, and 2A5.

3-TUBE RECEIVER

Seymour Levine, B'klyn, N. Y.
(Q) I intend building a receiver
using a 5% a3 a radio frequency am-
plifier, a 57 as rewenerative detcc-
tor, and with a 2A5 audio ampli-
fier. I would appreciate it very
much if you would print the dia-
gram showing the proper connec-
tions and the values of all parts re-

quired.
{A) The diagram using 57, 58,
and 2A5 is shown. This set will

operate a speaker on some of the
stronger stations, but for full speak-
er volume a 56 should he connected
between the 2A5 and the 57 detec-
tor.

o e——THul

=
]

.|
B
i

=

PEATS OF
DET,

Type 30 audio amplifier.

AMPLIFIER FOR 1-TUBE
RECEIVER

Will Rogers, Minneapolis, Minn.

(Q) If possible, 1 would like to
add another tube, an audio ampli-
fier, to the 1-tuhe receiver which I
already have. This receiver uses a
type 30 as a detector, Would you
be kind enourh to print the neees-
sary wiring diagram?

(A} We are showing a diagram

of a type 30 which may be trans-
former-coupled to your present re-
ceiver. The primary terminals of
the 3 to 1 audio transformer con-
nect to the terminals o the 1-tube
set, which were formerly used as
the earphone connections. This
should give a considerable increase
in volume,

YOLUME CONTROL
Hans Martin, R'klyn, N, Y.

(Q) I would like to know where
I could connert a volume contrl to
a l-tube receiver,

(A) We do not helieve a volume
control is necessary on a l-tube
set, for remember ¢ volume comtrol
enly cuta volume doun from the
maximum  obtainable amount, and
does not inerease volume. In other
words, a volume control is merely
an afferuator,

P. A. CALLING SYSTEM

Richard Sweeney, San Leando. Calif,

(Q) I would like to eonstruet an
amplifier system which cuan be used
in an office for calling various
members of the staff to the tcle-
phone. I would like to use two
tubes and a rectifier, if necessary.
1 intend operating this ‘rom 110
volts A.C. and want to use a sin-
gle-button mierophone.

(A) The diagram published uses
a 56 and a 2A5 with an %0 in the
power supply. Sufficient volume
shourd be obtained to operate g
dynamic speaker. A volume con-
trol is also incorporated jn the first
stage of amplification in order that
the amplifier may be adjusted to
the desired lerel. In the I} nemative
circuit we have ineorporated an
on-and-off switeh which is independ.
ent of the primary switch. This
B negative switch is used for put-
ting the amplifier into operation.

0.5-

MEG. B8

31 245

15,000
OHMS

> 35
= Z watts
-~ B8 £/
8MF, MF, =
< on-ofE
£ canG

")

Inter-office calling system.

CONVERTING TERMS

Homer Hartley, Morgantown,
W. Va.
(Q) Would you please explain

how ohms may be converted to meg-
ohms and mf. to mmf.

(A) One megohm is a million
ohms: .5 megohm will naturally be
's million. The numher being too
Inrze to write, it is designated as
a decimal or part of a megohm.
1/10th megohm is 100.000 ohms,
ete. If we had a condenser value
indicated as 100 mmf. we merely

place a decimal six places to the
left of this number. We would
then have a 000100 or .0001 mf.

Zeros to the right of the number
are, of course, of no conseguence.
The reverse procedure is followed in
converting the decimal back into a
whole number. Moving the decimal
six places to the right we again
have 100 mmf.

IMPROVING THE

“DOERLE”
Rohert Marshall, New Bedford,
Mass,
(Q) I have constructed the

‘“Doerle” receiver using a 57 and a
2A5. However, I would like to ob-
tain more volume, and would ap-
preciate it very much if you would
print a diagram of the same re-
ceiver using & 57, 56, and 2A5. I

OuTPUY
TRAHS

Connecting earphones to out-
put tube.

visable to use a hizh voltage con-
denser. something having a work-
ing voltage of from 600 to 1,000
volts, in order that no damage will
be done to the earphones due to
break down of the condenser.

WHICH ANTENNA IS
BEST?
William Owens, Bangor, Pa,

(Q) I would like to know the di-
ameter of the coil form used in
the article, “Which Short-Wave
Acrial is Rest?" Also, can the Mar-
coni type antenna be longer than
5 feet?

would also like to know if this (A) The coil form has a diameter
B 100 REC o.i- ]
MMF 2.5Mm. s6 MF.
2WEGS 57, O E / It
f
NE ) all-
™ )
! - 3 7=
e | ) A
MME y )’
-~ L
140 r T < |
MUE = —

A AAA
YW

ARAS
Wiy

L
we T/

n
r 10 PR
i v et W, T
000 0.25- gf' 8+ $
b nghus MEG B— zsoi'

Diagram of 3-tube get

receiver would be salisfactory for
10-meter operation.

(A) We have shown the Doerle
circuit with the addition of a 56"
first stage of audio amplification,
hut we do not think that you will
obtain  very good results on 10
meters. Past experiences have shown
that a good super-heterudyne is nec-
essury on the 10-meter band. unless
you are only interested in loecal
police calls, ete.

CONNECTING EAR-
PHONES TO COMMERCIAL
ALL-WAVYE RECEIVERS

Gerald Grandmaison, Salem, Mass.

(Q) I have a commercial sll-wave
receiver and would like to know if
there is any simple methnd by which
I may connect earphones to it. If
80, will you he kind enough to print
the diagram in the '‘Question Box?"

(A) We are showing a diagram
of one method of connecting ear-
phones to the output amplifier of
any receiver, Merely eonnect a .1
mf. condenser in series with a pair
of earphones. Then one side of the
condenser is connected to the plate
of the output tube and the other
connection of the earphone to the
B plus or B negative. It is ad-

www americanradiohistorv com

using 57, 56, and 2A5.

of approximately 21..", The 75 foot
length for the Marconi antenna will
rive best results: we do not reecom-
mend that you change the size,

METAL TUBE AMPLIFIER

John Rose, W. Toledo, Qhio

(Q) I built the 2-tube metal
receiver described by Harry D).
Hooton on Page 718 of the April,
1936 issue, and would now like to
add a pentode amplifier us'ng a
metal tube. Please publish the dia-
gram in the “Question Box."

Pentode amplifier using metal
tube.
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SHORT WAVE CRAFT for

QUESTION BOX

il

EDITED BY GEORGE
W. SHUART, W2AMN

This
draw

JULY, 1936

@ Because the amount of work involved in the ~
drawing of diagrams and the compilation of
data, we are forced to charge 25¢ each for let-
ters that are answered directly through the mail.
includes only hand-drawn schematic
We cannot furnish *“picture-layouts’
or “full-sized” working drawings. Letters not ac-
companied by 25¢ will be answered in turn on

fee
ings.

163

the form of stamps, ¢oin or money order.

Special problems
search will be quoted upon request.
offer opinions as to the relative merits of com-
mercial instruments.

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

involving considerable re-
We cannot

Hundreds of

this page. The 25¢ remittance may be made in or ijllegible addresses.
(A) The addition of a 6F6 pen- plug-in coils and & 140 mmf. con-
tode amplifier to the 2-tube re- denser, which |1 want to gang with
cciver should be a profitable ywnder- the detector c¢ondenser.
taking in so far as results are con- (A) The addition of an R.F.
cerned. The diagram is clearly =stage should xreatly improve the | S
shown. The two input terminals performance of the receiver men- i u
of the amplifier connect to the tioned above. If the two condensers [N ot -
earphone posts of the 2-tuber. are ganged & trimmer having a ' a)
cabacity of approximately 50 mmf. l e?ge
or larger, should be connected across
2.TUBE SET USING 76's the R.F. tuning condenser, in order T £
. . to ecompensate for discrepancies in MF \
J. Bailey, Pittsburgh, Pa. the eireuit.
(Q) Would you be kind enough g._?aos
to print a diasgram of a short-wave v
receiver using one 76 as a detector, “2 EQUALS 3" DIAGRAM 6.3V 8+
regenerative, of course, and an- Carl Smetka, Owosso, Mich. dn 250v.7

other 76 as a transformer coupled
audio amplifier. This should use
regular two-winding  plug-in  eoils
which were illustrated in the Jan-
uary. 1936 “Question Ror."

(A) The dingram you requested is
given and it should make an excel-
lent short-wave reeeiver. It iz ad-
visable to try different voltages on

(Q) Will you pullish in one eof
the coming issues of the "Question
RBox'* a diagram of a 2-tube re.
ceiver employing 6.3 volt tubes
and 4-prong, two-winding plug-in
cuils? The tubes which 1 prefer are
a 6F7 used as a regenerative detece
tor. and one stage of audio ampli.
fieation and a 37 as an audio ampli-

the plate of the detector in order to fier forming the second stage, The
determine what valtage would give repeneration control should be In
-~ 2.5MA. .0086-
MF,
[}
‘31 76 l /
- x
<
=%
x x f| 1™
17 A
. 2,000
L ME L ims
Gf’——»x l -
I 3Y, | 2” B+
= [N X B"" a+
haE—— — 45V, 250V')

2-tuber using type 76's.

maximum sensitivity and smooth re-
reneration with the particular coils
used.

AMPLIFIER FOR METAL
TUBE 2

Rudie Bartel, Comfort, Texas.

(Q) 1 would greatly appreciate
it if you would print a dingram of
a 6K7 T.R.F. amplifier which can
be added to the “*Metal Tube 2"
receiver, described in the Septemher
issue of Short Wave Crafi.

This should use standard 4-prong

Rf. amplifier using a metal
tube.

the screen-grid cireuit.

(AY The combination of a 6F7
aml 76 makes a very excellent re-
ceiver. In it we really have a re-
generative pentode detector, with
two Btapes of resistance-coupled
andio amplifieation, all with two
tuhbes. Rezencration, as requested,
is controlled by varying the screen-
zrid voltage.

HOW TO GET VERIS

Ray Ward, Chicago, 11l

(Q) Would you please tell me how
1 may obtain verification c¢ards
from short-wave stations that I re-
ceive on my radic?  Also. kindly
point cut the correet procedure in
the coming issue of the ‘“‘Question
Boz.”

{(A) Many of our readers have
expressed the desire to obtain in-
formation regarding reauests for
veris. It is a very simple proced-
ure. Merely make note of the time,
date, and character of the program
received, together with any other
information which you feel may be
of interest to the operators of the
station. and send this to them ac-
companied by an International Pos-
tal Reply Coupon. Of course, there
are 2 few stations which do not is-
sue verification cards.

6F7 and 37 used as detector and two A.F.

METAL TUBE 1-TUBER
Geurge McEvenue, Ontario, Canada

(Q) T contemplate building a re-
ceiver using one metal tube. I do
not know just which type tube will
rive best performance, and 1 trust
that you will publish the necessary
information in the coming issue of
the “Queslion Box.”

(A} There are two tubes which
will serve very mnicely as a remen-
erative detector when working into
a pair of earphones. They are
the 6F3 and the 6C5. The 6F5 is
the high-mu tube. and the 6C5 is the
low-mu tube. Regeneration is coun-
trolled by a 140 mmf. throttle con-
denser.

ALC.-D.C. PRE-SELECTOR

W. E. Skmntt, B'klyn. N, Y.

(Q) Kindly print & diagram of a
3-tube pre-selector using two 6D's
and a 2A5 as a rectifier. This should
he a self-powerced amplifier which
may he connected to the input an-
tenna and ground posts of any
shert-wave receiver.

{A) A 2.stage pre-selector of
this type will present a tremendous
increase in sensitivity, As shown,
the two tuning eondensers are op-
erated separately. If they are
ganged, then a trimming condenser
having a capacity of around 50
mmf. should be connected across the
140 mmf. tunin® condenser in the
first stage. That is the stage im-
mediately following the antenna.

REDUCING VOLTAGE
W. M. Warren, Wichita, Kansas.

Q) I have a 600 volt power
supply and would like to reduce it to
400 volts in order to operate 53's
in clasg B. I am informed that a
resistor will not work properly.
What must 1 do to reduce the plate
voltage when the filaments are to be
taken from the same transformers.

1-tube receiver using a 6C5 or
6F7 metal tube.

{A) If you wish to sacrifice the
filament windings on this trans-
former you may use a small step-
down transformer shead of a 600
volt transformer. However, it would
be more economical to obtain an-
other 250 volt transformer. Any re-
sistance unit used to reduce the volt-
nge will give very poor regulation.

2

£ 30, d0mA

C
3 8 “a N
> ME mME » A
> —
RET TP
X X X X X
t [ S WRPNYYYY (’u.ov,
606 606 2525 & 2750mums ac-BC

2-stage pre-selector operates from either A.C. or D.C.

www americanradiohistorv com


www.americanradiohistory.com

Gerald ). Coleman,
taken while on
IL.8.N.R. training
duty, at l*hiladel-
phia Navy Yard.

SHORT WAVE CRAFT for

Amateur Radio Station, WS8FRC '

Gerald D. Coleman, Johnstown, Pa., owner and operator was

awarded our "Silver Trophy" for his work in Johnstown Flood.

@® THE “Ham” shack is a room 9 by 12

ft. in size and located on the second
floor. The radio room is more like a
studio and a transmitting room com-
bined—in fact the folks in the neighbor-
hood think it is too nice to be called a
“SHACK.”

The walls, newly papered, are free
of QSL cards and, except for a U.S.
and World map and several pictures, are
without adornment., The woodwork is
painted Ivory. One side of the room is
taken up by a large studio couch to take
care of visitors or the operator, in case
he tires during the operation of the sta-
tion.

The operating position consists of a
large flat-top office desk on which js a
Scott 12 tube Allwave receiver—key and
microphone. The switches and controls
on the transmitter are accessible from the

operating position, without resorting to remote control equipment.
The transmitter frame is made of hardwood, now six years old,

and the panel is made of prestwood.

(Lack of funds has kept

WS8FRC from being rebuilt on metal.) The rig is six feet high

for final class “C” amplifier—the other
300 volt supply for the crystal oscillator
stage. On shelf three we have the speech
amplifier and class “B” modulation equip-
nient.  On this same shelf we have a
“beat-oscillator” and its power-supply,
used in conjunction with the Scott re-
ceiver, in order that cw may be copied.
Shelf two holds the erystal oscillator and
the intermediate amplifier, while shelf
one contains the final R.F. amplifier,

The crystal oscillator uses a type 59
in a tri-tet circuit—the buffer is a 46
and the first class “C” amplifier uses two
type 10's, with an input of 70 watts on
phone and 100 watts on ew. The antenna
system is a Zepp type, with 132 foot fiat-
top and 45 foot feeders.

WS8FRC, since its inception, has oper-
ated almost entirely on 80 meters, using
ew telegraphy.

The

1936

JULY,

The frequency used has he Transmitter at
been 3610 kes—this frequency is used by W BFRC.  Larger
members of the U. 8, Naval Comniunica. 1riblett meters have

heen added since

tion Reserve in the Fourth Naval Dis-

and twenty-one inches wide. )
uses the six shelves without crowding.

The bottom shelf or number six contains four large “B” bat-
Shelf five holds a 500 velt supply
fr the buffer stage and power supply for speech and modulators.
Number four contains two power supplies—one 750 volt supply

teries used to bias the tubes.

The entire rig is built so that it

trict.

During the Johnstown Flood of

this photo was taken

1936, WBFRC operated phone on 3908 kes.

in order to give “news” and expedite the transmission of mes-
sages to the outside world.
naval reserve frequeney was
two blocks from W8FRC.

It might be well to mention that the
guarded by W8DYY, who lives but

New Electronic Eye Tester and
Tuning Indicator
By K. Phelan

@® SHORT WAVE fans and experimenters

will welcome this new T'est-All Device.
This new unit employs the latest 6E5 elec-
tron ray tuning indicator combined in a
novel circuit with a 6H6 double diode and
a 6CH super triode.

The new Cisin device has a self-contained
power supply and operates equally well on
a.c. or d.c. When powered from an a.c.
source, rectification is accomplished by
means of the 6C5 tube. The 6H6 tube also
functions as a rectifier, but in this circuit
serves to convert incoming (input) a.e. to
direet current, so that a d.c. voltage will be
applied to the grid of the 6E5 indicator
tube.

While primarily designed to help the
short wave listener to tune in more distant
stations with his present equipment, the
new device is undoubtedly one of the most
versatile devices ever devised for general
radio test work.

The “Test-All” can be used to supply a
quick and effective test of the antenna
system, indicating leakage or the presence
of grounds. .

It is very easy to assemble and wire the
new tester. The entire device is mounted
in a small metal eabinet as shown in the
illustration, with the 6C5 and the 6H6
tubes on top, and the 6E5 tube at the front.
An aluminum shield is placed over the G6ES
to protect the color screen from light pene-
tration. The sensitivity control potentio-
meter and the three pin jacks are also
mounted on the front of the cabinet. The
“on-off” switch is combined with the poten-
tiometer. The filaments of all three tubes
are connected in series—also being m_series
with a 310 ohm resistor contained in the
line cord. The new testing instrument
operates on A.C. or D.C. and the nega-
tive leg of the tip-jack (black) is always
“hot™ with respect to incoming voltages.
When the “eye” glows green, the negative
(black) pin jack is on the grounded side
of the device. To use the instrument as a
tuning indicator, attach the le'nds from
terminals (1) and (3) to the voice coil of
the speaker and also conneet the (1) ter-
minal to chassis ground at the same time.

Py

gy i

The 6H6 tube changes the fluctuating voice
coil current to d.e. so that the GE5 tube
will then show an increase or decrease of
speaker volume by the expansion or con-
traction of the moving shadow portion of
the “eye.”

This device may be used as an output
meter to measure a.c. and d.c. peak volt-
ages, also to make tests of audio circuits,
filter circuits, power packs and a.v.c. cir-
cuits. It is invaluable for lining up indi-
vidual r.f. and i.f. stages; also for cali-

brating signal generators and measuring
signal generator output.

This article has been prepared from data
supplied by courtesy of Allied Engineering
Institute.

A e o o o o o o

"MF.
o+« Classis oniy
{USE NO EXTERNAL GND.)

AV

~PL 210 oms L tewr
W¥ec, 5W. (ON 0.5-MEG POT ) T 200v.

Appearance and hook-up of Tester
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Book Review

PRACTICAL RADIO COMMUNICA-
TION, by Arthur R. Nilson and J. L.
Hornung. Size 614" by 9”, 754 pages,
over 400 illustrations, durably hound in
flexible blue cloth with blue edges on
pages. Published by McGraw-Hill Book
Co., New York; price $5.00.

It almost seems like a platitude to say
that this fine new book on radio com-
munication, which jndiudes short-wave
and ultra-short wave sections, should be
oen every radio student’s bookshelf—Dbut
the reviewer, who has been constantly on
the lookout for a really good, complete
book on radio, feels that no real student
of the subjeet can afford to be without
this work.

The authors, both of whom have had a
broad radio experience professionally,
have covered the subject in a most excel-
lent manner. The opening chapter deals
with direct current electricity and mag-
netisni. The treatment is surprisingly
ecomplete and new angles such as mag-
netostriction, etc., are discussed. The sec-
ond chapter deals with alternating cur-
cents in a refreshing manner and every-
thing is so well explained that the stu-
dent can understand the text very easily
with the help of the excellent diagrams.

The section dealing with the vacuum
tube is exceptionally well handled and
just what happens in the various forms
of oscillatory circuits, including trans-
mitting circuits, are discussed and illus-
trated thoroughly. Later chapters deal
with antennas and wave propagation and
cover all of the well-known as well as the
latest types of antennas.

Other subjects covered are: Broadcast
studio_acoustics, transcription apparatus,
control-room equipment and operation,
broadcast transmitters—with diagrams,
communication transmitters, commercial
receivers, radio aids to navigation, recti-
fier units, dynamo-eleetric machinery and
meters—including motor-generators and
control apparatus. The final chapter is a
very complete one on storage batteries.

A very useful appendix is found at the
end of the volume.
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RX-14 | BS-5

s:r:::eRgzc?ieer S-Tube Band
8% to 600 moters switch Receiver
OUR LARGEST, 91, to 600 meters
FINHKST, AND MQST A powerful, sensi-
SENSITIVE SHORT tive, and sclective
WAVE RECEIVER J SW receiver cover-
which WILL satisfy ing theentire wave-
even the most dis- length span of 9%
eriminating SW fan. to 600 meters in 5
Uses two 6D6, two 76. one 42, and one 5Y3 hi-gain tubes as TUNED f steps. NO PLUG-IN COILS are used. Simply turn the waveband

RF amplifier, TUNED electron coupled screen grid regenerative de- selector switch und enjoy reception on any wavelength within this
tector, POWERFUL 8 stage audio amplifier. HUM-FREE fult wave range.

rectifier and huilt-in power supply. Operates from your AC house Uses two 6D6, one 76. one 43, and one 25Z5 tubes as RF ampli-
current. fier, electron coupled screen grid regenerative detector, powerful 2

I"OWERFUL hi-quality audio system dellvering 3 watts of power to the built-in r i i i i -
hi-fidellty dymamie loudspeaker—automatle headphotie jack—smooth regeneration ST::“: ;‘:illltl?:":(‘:l!:‘:rsrl:,rypentmje output stave, rectifier, and com
and volume contreis—coAnections for doublet or einfle wire untenna—black shrivel p L L :

finished metal chafsis and cabliet of extreme beauty—selectivity, sensitlvity, and HUM'FREE_]_“'ﬁd_thy dynamic loudspe_aker—illuminﬂted, air-
volume that will amaze you. I'RICH. complete with 6 luhes. 8 rolls,$21 9 plane type vernier dirl—band spread tuning control-—automatic
cabinet, speaker, wired, less B.{} colls. reudy to Use.. ... U headphone jack—extremely smooth acting controls—operates from
{2 Broadeast bund colls, extra £1.45 your AC or DC house current—beautiful, heavy, black shrivel finish i
chassis and cabinet.
RX-14 KIT $]495 I— AMATEURS: DELIVERS GREAT LOUDSPEAKER VOLUME ON THE GREAT
‘:I.,&‘ﬁff“??m'.‘;":,','i'.,lﬂz wr“gl AL Nodel mX.14an ¥£I.§)861SD[$E)I§SHOI{T WAVE FOREIGN STATIONS UNDER
for 8% to 200 meters, preferredover EC TET o
:n'()il :ln\lo;e hlsllrlllv;v.(ljons." (luess :\t;}: fll,aﬂ“* 21m¢;15:r‘lutlfsmlio:|: PRICE, cemplete with § tuheq. cabinet, speaker, \ured $]695
abine ubes, and coils, un- ype, il a X-14 xceht
wired) £14.95 to price. T 10 (e e remly Lo UBE.....n SR S e —
l!eautllul. heavy steel cabinet ex- };‘r”’ minc‘;glmeggs
MATCIII‘[) CHETURUS 160 M bands which BS-5 KIT. of necessary parts, lmlud-$ 95 AMATEURS:
K O spread these banas i sbecaket and detailed instructions. . R
ubes ¥2.93 over 8 gencrons por- less tubes, cabinet, Unwired o A IR b
SPECIAL RX-148: PR Beautlful. black shrivel finish metul mb- :P”"z‘;"“ﬂ: "‘"s ’3‘51
Complete  kit.  cabinet. tubes, Rattery mo- &l Hlateiveilize inet. e}_t = $2.00 xeeptinatit has #pecia
spreaker. and derailed instruetlons, del of RX cut-off gwitch  for Set of 5 MATCHED Arcturus tubes, exira. 2.50 Landspread elreuit  for
less B.C. colls. un- $ uring  trans- 20.40-80-1860 M lhands
wired. 519-95 ;i"{r;l\";:,f:fé “msﬁun‘g rp(r-‘rlot!sr.‘",‘an SPECIAL: Comblete kit, cabinet, 514 95 and s equipped with
Lalor for wirtng and test- price (less ideal recelver for tubes and Instruetions. unwired late voltage ecut.off
Ing, extra 2,00 batieries) ""{f'ﬁ"r "Dmm:nli‘i Liubor for \\Irll;: and lrﬂtinrﬂle{dml . £$2.00 T‘w“m Audg8| oolm
Catlans  work. (If metal fubes ste preferr o glass type. s - -
B::’t‘:l'%'f_ Vanid colls' e 51 topriee of RX-14. me N add $1) ey

HF-35 3-Tube SW @
Transmitter :
A powerful and well englneer: Gc
ed anuteur hand tnnsmiuer
of great beauly and effiel SHORT
—AT A PRICE WITHIN WAVE
THE AMATEUR'S REACH.
I'ses G9-46-16 tubes as TRI- | &-TUBE
TET CRYSTAL CONTROL- R pocelver
LED OSCILLATOR—CLASS
C RF POWER AMPLIFIER § AGlantin
»ull: in  antenna  tuning Perform-
system-—beautiful, black shriv ance
el metal ease angd shelvjug—
Triplett meters—Eilen trans- F\UIII. 8 TUBE PERFORMANCE. —l"OW]= UL 3 STAGE

€2 3A 3 Tub
SW3fee?:e]i}ire @

9!, to BOO meters I

A ximple and
2 effeient short

wave nindel, in-
expensive in
price but a wiz-
ard In performe-
wnee. Uses three
tules in a spe-
rlnl uhm-u-n!l-

tive rlrruit with one stage of audlo xlmpllﬂczn,lon .md 7 1
(-in power supply. mitting dials—highest qual- m(,,,e,;"3‘:&,‘{!.’;&1‘;‘3‘553-‘-'.‘-1‘?3“ HheNicss workIoutios
* I for easy lnnlnz tty comstruttion—35 watts of Use! .p(;-; FT (twin 2 in 1)h—78—12A7 (Lwin 2 in
: g.‘?.";h""r"'.‘r’y'.‘ﬁnéi" ;-'vlnlnlsllllltz‘ll\: In welght power output on 20.40-80-160 r hl n tubes as I nr‘rllﬂl.-r sereen i u:"
+ Oporates from your AC or DC louse curten Sy M bands. A transmitter that W“h |Ient|mmur'tpzolvzm!'u m!l"al_nr;.fmrlnn.«:‘w":lir'r‘mh“n(;r_‘
s Rlack. crackle fAnish metal ehassle, panel, & cabine you can be proud to own. An ety nalf Camtoya ) Kot
excellent t"lcllel‘l ““ll;' “’"lht‘ﬁh 1 ired. Opermcs e¢nitlrely from 103 to 130
Eilen 3A KIT, of necessary parts, Incluzl- 95 poad slf-u!t:jint‘g!llch.-ll :]m'lndn e i ot "AC o7 G Tigint Hocket.
ing eoils for' H14 to 200 wneters, and colls fur u and i
slmple ‘lr.strucutlms. less cablnet, tuhe struet long included. BAND SPREAD TUNING—smooth regeneration con.
B.C. coils, unwl trol—built-in high quallty loud-speaker-—automatic
inet, extra. "-l '25 headphone jack—large, illuminated airplane type
"::;.‘"Irmt:: \'(I:'gtl.'llll‘; 'L'.'-‘Li-'l cu.!): e HF-35. ussembled. und ready to wire (1(*3 \mmrer d:-l'—lnrge ﬂqwir:dlnq'lnw loss inductances
ol e h"_ﬂ m’hes: pwer supply. erystal. holder and —selectivity, sensitivity., and volume that will
SPECIAL: Cﬂl’“p“i‘l‘ kll;cme;ll‘ ;‘ o Wl rodLs 87 25 additional coils) amaze you. Heavy black shrivel finish metal chassis
" ‘"5"“"]‘“"‘5 :ql.‘ to: li.m, extra. § Sl 50 Matehed Areturus thes (3 1’ ?sr;:::a:v:‘:érs Teup.(:rtlmd;f::s':fbﬁ:rael::;‘cl‘&‘:gnssolr;
.l ng Nl ! 7 £ - = et %
E-’“]’;:ro,:"]:..;: 'b.nr{!d :(:ll'{ extra. . 25 ].lle“ auurtz cry!".,_ (80 or 160 Sl a5 loudspeaker—You may do the same under the
Filen erystal holder. - 1.00 proper condltions. ORDER YOURS TODAY! YOU'LL
@ i o —— ———— i ———— — — Colls for acdiditional bands, per set | % NEVER REGRET I1T!
l MODELSIJTUBE HATTGEOFE.V OP‘EHATED RECEIVER |
meters
| AN IDEAL SUMMER PORTABLE o | HIZ&RS ) Tulesipoyes M-15 3-Tube Modulator AMATEURS: 6€ KIT (unwircd), of all
Same _specificitions as  maodei coxcept that for use with for use with HE-35 and Model 6C-AB n'-ce-xa wry parts, 4 colly
| uges 3 of the 2 wolt kattery operaied lubes In l; | h: 1 luln,-s 295 capable of modulatin: [l for 914 te 200 moters 45
highly cfficicnt cirey regencrative rll;h -ctor and wire} Ws entire output a . fnstrections | (Less
| 2 wtae audin pmplises |T{""|§.'l'|'f:r°lc?-r BET | ey ror“uuing extra J00 riced at g4 g5 rahinet, tubes, speaker. ey
e w e 2 2 ; L0
| e ing the unit to he used as a portalie. Same | 83 tube far 11V-475, cx- Th smulruﬂ tubes. ‘l';"_‘_f"::'rﬁi T s1.25
LD"CE =S — — — —— — ——" i AR i ol TR 4 matched ,‘\rclur\-l;-t'u‘lms 3.15
—— T ——— — Special lowlsperaker . 1.40

Broadeast band eoils (2) 1.2

<y slPtECIIAL‘I Compliu.- kit. rnhlm.-l.

) i B ubex Ioudspeaker. and

Blaten xoltioe one B.C. coll, (unwireds $12.45
fTabur for wiring and tost.

l"r‘;rde ifl leO Ing. extra 1.50

HF-19 One-Tube
@ sTranscciver
to 10 meters

HF-4 4-Tuhe § » wasterpices in almy licity?

1 An uncqualled value for the

ZA to15 ;a:qu-rhm aler wnn is interested

Meter l\:\nlillch \I\‘E]Ilrn.l’blc him to main

3 n 2 i 9

combination r.-llor‘\-ewﬂ;!c:l triond 'i')'\‘?‘r“‘.‘i'.‘l

Receiver-Trans: | tonicex up to 5 or 10 miles. Sn

simple that evem 2
may readil ol.lﬂn

an - inexpensive transcelver

E|LEN 68 or 68-AB battery del‘l of ﬂr\ usingz 34-19.
33 tubes. Subtract $1 from price 6C or UC-AB

HF-3

'l.(‘m‘{ll.l"q w:;: lil: 1 lnh(-) in '3,'3{-"

s e T Vuips
loudspeaker volume on Statlons eperati oh wave o'mulcsnim\'rlt; 23 ﬂ}ynﬂnf.'.:xé';}" Tube Por?able
il Scpen B G 13 flelers, pliten o 70, ne e it Transceiver
e Jer b il AT, et |1 SR TR T L SR R $3 § ] 5and 10 metens

ropleney  broadceast, televi. — The Ideal battery

bt Beautlful cfackle Anish mbim.-l extra.’ st 25

acroplane fow

Iwadphone j —(‘hlm‘nl\ln llu'tl chassis

ange - plack shrlvel fini- h mc-lnl cal Ixtremncly
small and light in wely! Only lu"x"'xﬂl,& oper-

operated transcelver
for the experimenter
who s ratisficd only
WITH THE FINEST

loss sllver plated

V]
Wired and tested, ex(
Mleronhone for ahove, extra. .

ates from AC house corrent. of apparatus,
SendeRocoive Bwiteh, enabling the unit to be wsed FREE e p— e
Il;mr“]mwcred transmiitler, having a range to 10 or Large, Llluslramd 20 page cataloque Of short wave re- not permit us to de-
4. ceiver kits, transmitters. and acCCessories. Schd stamp h 5 ans-
& '"“::"‘{"éa"" w;"" " tuves. cabinet, €914 485 to cover pastage and handting charges. :::,:,";. n‘a.l‘ll; It.]r;?:o
JIT. of all parts lnv]ucllng nlx.'ak: cablnet. 4 tubes B = send for descriptive
and instructlons. uawired $12 4 hour service. 20% deposit on C.0.D, orders B literature. 10%a"xBYa"x733"

EILEN RADIO LABORATORIES. Dept. SC7, 136 LIBERTY STREET, NEW YORK, N. Y.

V4
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ROYAL PR-SIX

‘31

Complete with all acceesories Ineluding huilt-

in mower supply. speaker. gix tubes. all coils
0
o sl 0

SHORT WAVE

B
wind teated.

May be purchuased on gur E;
Time Payment Plan fur...

Yo 625 neters. cabinet; laboratory wired
DOWN

[

o

"NOISE SILENCER"”

See page 78 of June S.W.C. for complete deseription of this
amazing device that really eliminates man-made Statie, in ar-
ticle by W_ Green,

Complerc Kit of e¥ery neerssary part.

all lirst grade. ervatal finlshed ealinet
and  chassis with all Doles deilled,

aud complete inatractions, s tubes,
umsared L $1.85
Thiee Sahania all-metal tuln« $2.50
Campletely Wieed, ready to altach and operste, with Tubes $8.55

1936 FULTONE V 3-Tube Receiver

FIVE-IN-THREE—6D6—6F7—12A7
REAL BANDSPREAD—BUILT-IN SPEAKER

— SPECIAL COMBINATION OFFER —
Complete Fultune V 3-Tube receiver Kit, not

wired, with 3 tubes, 6 coils (93 to 600 Meters), s‘l 2
Loud Speaker and Cabinet T

Wited and Tested add $1.50

COMPLETE

FULTONE V
THREE TUBE
RECEIVER KIT of all necessary parts including large
airplane dial, erystal finished metal chassis and panel

with all holes, four coils 9% to 200 me- 45
s7

ters. and complete easily followed wiring
and tuning instructions

(Not  wired. less  tubes, cabinet,
speaker and broadeast coils)

lond

Three matched guaranteed tuhes $2.7)
Metal Cahinet for above 1.25
Loudspeaker to fit in set 1.4%

200 to 625 mete
Two Coils .........

12 WEST BROADWAY
PANY HNEW e N B Cept. C-7 R I

What's New in Short-
Wave Apparatus

(Continned from page 150)

“B” modulator delivers ample audio power
to sufficiently modulate a 10 watt carrier,
, with a high percentage of modulation. The
" modulation system is designed te work
from a 200 ohm single button carbon miere-
phone A plug-in arrangement is pro-
vided for a power supply cable, facilitating
changing from mobhile to fired station
operation.  All parts are uof high quality
and insure a long period of use and maxi-
mum efficiency and performance.

The  oscillator  unijty-coupled tank ecoil
is wired directly on the isolantite 6E6 tube
socket  plate prangs, for shortest leads
possible. A bakelite extension shaft runs
out to the front panel on which a nickeled
Bud dial is mounted, minimizing hand-
capacity effects when toning. All wiring is
done on the bottom of the chassis and R.F.
leads kept as short as possible,

Two feed-through

¢ Broadcast and Long Wave Coijls,
. = i $1.25

l
|

For a permanent or separate au-
tomohile speaker the Model 870 VS 6
ineh or 930 VS 38 inch NOKOIL Re-
producer housed in our attractive ve-
hiele cabinet. as shown above, is posi-
tively unbeatable.

A demonstration
means a sale

CRAFT for JULY, 1936

| plug in the oscillator jack, tune the trans-
mitter dial for minimum plate current in-
dieation on the milliammeter. The oscil-
lator current should be Dbetween 40 and
50 ma. With the milliammeter plug in the
modulator jack and no speech applied to
the microphone, 2 reading of 35 to 40 ma.
should be indicated. With speech the mil-
lHammeter should kick up to about G0 to
70 milliamperes, never more, or distortion
will result.

For mobile work a quarter-wave rod will
suffice for an antenna. Attach the feeder
to one feed-through insulator and ground
the other to the cabinet. For fired station
in the shack, a matched impedance, two-
wire feed antenna is recommended. This
Duplex Transmitter and Receiver is very
well adapted to mobile police work, with
the proper unity coupled oscillator tank
coil. The receiver operates very efficiently
on the ultra high frequency police bands.
There is no end to the possibilities of the
portable station. It can be used on racing
vachts to report the progress of the races,
may be installed in motor-boats for relay
work, or may be used in an airplane or at
the airport to cover glider meets. This
“Kagle Minuteman Duplex Transmitter and
Receiver” would aiso make an excellent
emergency station.

The unit was tried out in the author's
home “shack” in the Bronx and exception-
ally good results were obtained. Of course,
local reports were all QSA5 R-9 plus, with
good modulation and frequency stability,
One particular QSO was held with W2AMJ
at Bergenfield, N. J., working dupler and
a report of QSAH R-8 through some very
heavy QRM was given to our signals. This
“rig” sure goes places and in fine style.
Data on various antennas may be found
in back issues of Short Wave Craft.

This article has heen prepared from data
supplied by courtesy of Eagle Radio Co.

Parts List for Transmitter
1—Unity coupled oscillator tank coil (Eagle)
1—15 mumf. variable midget condenser (Han-
marlund)

2—.002 mf. mica cond,

1—-5mf. 25 volt electrolytic condl.

1—5900,000 ohm potentiometer with switch

I—5000 ohm 10 watt

1—500 ohm 10 watt

1—1000 ohm 1 watt

3—single-circuit closed jackas

1—Thordarsen 6A6 class B driver audio
transformer Nu. 6747

I—Thordarson 6A6 class “H"” R.F.
put No. 6759

2—.7 prong izolantite sockets

1—7 prong wafer socket

1—8. P. S. T. toggle sw.

1—Tank condenzer panel

1—Bakelite shaft

1—Shaft coupling

Bud 21% inch silvered diala

J—->Silvered indicatur plates

1—Triplett 0-150 D.C. milliammeter

1—Meter plug

1—>Meter cable

i—Har knobs

2—VFeed-through insulators

Z2—P'eewee battery clips

1—Mike bhattery connector

1—Power cable

1—Eagle Black erachled cabinet 17x9x8

2—FEaxle Duplex transmitter chassis.

load cut-

L

insulators are
mounted on the cabi-
net to bring the an-
tenna feeders or
transmission to the
plate tank through
two mica condcensers.

Write for further particulars, com-
plete catalog and name of vour near-
est distributor.

WRIGHT-DECOSTER, Inc.

2257 University Ave. St. Paul, Minnesota

P

35
MMF.

Export Dept: M. simons & Sen Co.. New vork An aluminum shield
Cable Address: ‘- ontrice.’” di OHicE:; -
- Qanht.DtCnllc‘r',“ |I|l:.‘.c Guelpr:"io::u"ria e between the trans-

mitter and receiver
cffectively eliminates
any interaction be-
tween the units. Tun-
ingthe transmitteris

VEST POCKET
SOLDERING IRON :

Smallest good iron now on | | Simplicity itself. With RiRE
the market. Will do the the milliammeter
work irons twice ity
size. Only 1l Inches long,
% inch {n dlameter, By using the highest grade
elements, it heats up in haif the time of ordinary irons. | e

Guaranteed to give satisfaclion or money S] 00 N
back. Sent Prepaid for....oicimn . e, P19

GOLD SHIELD PRODUCTS CO.,
17 West 60th St., N. Y, Clty

5 Meter Super-
Regenerative
Receiver

|
'
|
. i .

- IN
ssmey (7566“

1,000
0087 g
L ® B— B+,250v. @

(For "Receiver” parts list, refer to page
751, April issue.)
0.5 6F6 on
10-20 MEG. 6L(s, 420  OUT-
RES 2AS PUT

MEG.)

Please
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The New Hammarlund
“Super Pro”

(Continned from page 153)

unit. For instance, in the “Super Pro”
this intermediate amplifier consists of 10
tuned eircuits in cascade, certainly an im-
practical number to control with variable
tuning. The mechanical or structural sep-

aration of these two parts has, therefore,
been carried out almost as completely as
their electrical or functional separation.

tuning

The “Super I'ro” unit consists

Input unit with Faradav shield.

of the band-changing switch, main tuning
condensers. band-spread condensers. tuning
coils, tuning dials. dial masks, and dial
lamps. It 15 a completely cnclosed rigmd
unit, and fits into a large rectangular cut-

JUuLY,

1936

"Super-Pho’

AGAIN HAMMARLUND  presents
a masterful engineering triumph
—the HAMMARLUND “'SUPER-PRC™
CRYSTAL FILTER! lts outstanding fea-
tures—features that have never appear-
ed heretofore in any such unit set a
new standard in crystal filter design,

The selectivity control is noteworthy.
This control varies selectivity from the
knife-like point desired for C.W. to the
wider degree of selectivity required for
practical phone reception.

Another original feature is the crys-
tal transformer with its two impedance
matching windings and air-dielectric

tuning capacitors.
between the two windings secures max-
imum crystal efficiency.

An accurately ground lsolantite hold-
er provides a precise and uniform air-

Placing the crystal

gap. Carefully lapped holder plates
insure absolute flatness. The wiping-
motion switch is trouble-free and abso-
lutely noiseless. Thus dependable and
effective results are positively guaran_
teed!

This crystal unit is but one of the
many, many festures of the HAMMAR-
LUND "SUPER-PRC" RECEIVER.

Send today for the complete "SUPER-
PRO™" story.

out in the center of the receiver chassis. R =T}
Only eight leads project through rubber ) |
rrommets in the sides of this unit and con- B "
nect to the receiver proper. f 3 ! '
| \ sy Mail Coupon for
The “Band-Change”™ Switeh “TTTTY I TFT
And now. for the deseription of the un- w—] C .
usual band changing switech. This switch e ()I??I)]et6 Deta]]s "
has five sections tompletely shielded from £ - 1 f
each other. Each stuetion consists of a e
two-pole, five-position switeh. The basic H = - . 0 . - - wmo_u
principle is that of the standard knife- L. [ ] Hammarlund Manufacturing Co., Inc. SW-7 |
switch which has proven so dependable. L | 424-438 W, 33rd St.. New York |
Silve]r-plalt:o‘eic.i knjves, r"nlounte(l on_ ball\eln(el 1 ¥ 2= | : [] Check here for complete deta on the new Ham- I
panels. sliding in guides are raised an . “ i '
lowered by cams on the switch shaft. In " | gﬁglu‘:‘dh rsuP:r Pr(]);ne) H lund G I |
the lower position. the knives engage pairs - | - £x] Defieg1or i ariun enerel |
of contacts on the switch base. thereby | | | Catalog. [
closing the circuit. The base contacis are . ' | Name.
of spring bronze. silver-plated. Each has | ] Address |
six separate contact fingers to further in- | i | l | |
sure dependable low-resistance connection. Moo sQemmms B e e e 2 S50 SNt RS M B SV et S Y J

This design elinnnates the necessity fo
pigtails, wiping rotary contacts and even
the pivot of the knife hlade, which is prob-
ubly the chief source of trouble in the
standard knife-_;witch, Since the switch
knives merely enter and leave the spring
base contact, as the circuits are opened
and closed, there is ubsolutely no “passing
through” action—with its attendant wear.
Consequently there is no chance to build
up a conducting path of metallic particles

ype B6 mica

c::lnculur hermetically

sealed in a glazed poreelain con-

{ainer. is constructed of only the finest India

Ruby Mica. the most practical. denendable,
low priced transmitting condenser.

Type TD impregnated and filled with Dy-
kanol. in non-corrosive ¢ontainers. is the
acme of perfectfon in the condenser industry.
the smallest, most dependable and economical oil filled transmitting filter

Type
¥ condenscr,

W ricetoday and getthe comvleto deta

Cutatng No, 128frec upon request,

on' he entire (-1 .:-m.umu condenser Linc. N 'l;_\lb‘c

4376 BRONX BOULEVARD
NEW YORK CITY

CORNELL-DUBILIER CORP.

Please mention Si10RT WAVE CRAFT when writing advertisers

Close-up of crystal unit. |
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COMPARE THESE PRICES!!!
BUY FROM US AND SAVE MONEY

Hudson Four Tube ACG-DC Radio

Tuhes 1/38, 1/76. 1/6C6. 1/6D6

n ILLUMINATED AIR-
§ P ANE DIAL. Kiloey-
cle calibration. Tunes

= (170-555 Meters) com-
B lete with 4 tubes. un-

long wave bamls

- B switches, phono-

S graph
ey - jaek $6-95
EXTRAS—Short Wave band and switch 2.300-

6,500 K.C. (16-130 Meters) add letter 8 to above
models $1.00

Long wave hand and switeh 150-375 K.C.
(500-2.000 Meters) for use abruad only. add
Ietter £ to above. $1.25
I'honorraph  Jacks $1.00

G. E. Power Transformer

Manufaetured by General Electrie. A well designed trans-
toraier. 1las 6.3 volt_ filament T's
Incglgned for 110 vo H0-60 ¢
AL mpeelflcations: 6.3 V., 215 1]
6 V., 2 amps, for 1. of 80 tube; 750 V
C.T mlls for plate eurrent. Nhi;
wt 2
No. AD-I10l, 6§ to 7 tube
'r:mu';s" .73 mllss 99c

N No. AD-102. 7 10 tube
i t';ms'mml-r.a 100 n.i: $l'49

No. AD-103. 8 to 10 tub
transformer. 125 51'96
this page subieet to

TERMS- Merchandise on <

® prior sale: so Please RUSIT your or-
ders. Send complete_remittance by noiey order, certified
check or eash. For C.O. 1. shipments. send 20% deposit.
Lalance C.0.D. 24 hour service on all shipments.

538 MARKET STREET

hetween contacts. Nor is it possible to
drag dirt or other foreign matter into the
contact. No moving part carries current
to cause noise or to provide stray coupling,
and the cirecuit isolation and shielding by
the sections is remarkably perfeet. Silver-
plated short-circuiting springs automat-
ically short the four spring contacts at all
times. All five positions are passed through
by one revolution of the switch shaft. The
five contact points which are 72° apart are
very definitely located by an accurate and
positive detent mechanism. No stop is
used, so that the switch can be econtinu-
ously rotated in either direction. The tim
ing of the cams and arrangements of con-
tacts is such that the cirecuit through one
set of knives is not broken until contact

The elaborate, precision-built tuning unit.

e ———— -
Complete purts in stock for all diagrams appearing in Short-Wauve Cruft, Rudio-Craft, OST, Popular Mechanics, etc.

UNITED RADIO COMPANY

UNITED CRYSTAL
DETECTOR

) oAt S

AL last a real detector. with Thousand Point
i 25c¢

With Mlilion I'oint ecrystal. add 10¢ eXtra

Genuine R.C.A. Phonograph

Motor
Induction Type
Ihls I8 the same sturdy
nuator used e high-
est qualiey MOE D
and ecombinations  nuole
W RC.A, Vieor.  List
I'rlre $18.32 comiiete with
furntihle,  Deslgned  for
I 20 wolts, A C.. amdl
available for ejther 23

or 60 eyrles (pleass spec-
ity which when ordering.)

For TR IS records. €l

:hll' “'I 6‘!: Ih: Tl

o AD-I0

YoUR rreice $3'95

DILCO R.C.A. Licensed
1009, Triple Tested TUBES
YOUR CHOICE gNLY,
ANY Group  $7 00
Quan. Type Quan. Type
3 50 3 244
2 1247 4 35-51
3 243 4 36
12 Ao 4 47
3 26 + 5
6 01. 4 ]
6 120 4 523 Qua
6 — 30 [ 20 3
f— 31 4 33
6 T1A ] 46 3
6 i8 1 1A86 3
a m ki 484 3
866 RECTIFIERS...

Yaxley Band-Changing Switch

BT 2 Excellent for short-

=== wave and all-wave

! ! receivers as well as
for anatyzers.

L No. AD-111 29¢

BANDSPREAD VARIABLE CONDENSERS

Available with 11 plates. {(approx

00025 mr); 13 plates. (L0003 inD
17 plates. (000363 mf); 3 plutes,
(.0005 mf): 96 plates. {.001 mf)
Por short-wave bandspremd reecel
iy 68 well as for standard broa
e c.x; #nd long-wave recelvers. Cowmn-
plete with J shin. w

No. AD-116 Veruier Variable Condenscrs—each 25(:

Successors to Radio Trading Company

Dept. §8-7

is made with another set. This avoids
sparking in the sections which handle plate
current and ulso prevents open grid cir-
cuits when the switch is turned.

There are 16 tubes in the receiver. There
are two 6D6’s in two stages of tune R.F;
a 6C6 as a high frequency oscillator, elec-
tron-coupled to the first deteetor; a BA7T
first detector; three 6D6's in three 465 ke.
LF. stages; a 6B7 as a combination fourth
I.FF. and diode second-detector; a 6C6 as
low-frequency beat-oscillator; a 6B7 for
AVC; a 76 as a resistance coupled A.F.;
42 as a Class “A” driver; two 42's as Class
“AB? or A Prime” push-pull audio output;
a HZ3 as a plate voltage rectifier; and a
1-V as a grid voltage rectifier.

The tuning coils
are mounted on in-
dividual  isoluntite
bases, which are in
turn secured to the
shielded partitions
of the lower half of
the tuning unit.
There are 25 coils in
all: 5 for eaech of
the 5 bands. In each
band the input cir
cuit consists of two
coils—untenna or
primary coil, and a
grid  or secondmry
coil. These two coils
are effectively
shielded from each
other electrostatic-
ally by a YFaraday
screen placed be
tween them. The
transfer of energy
from the antenna to
the grid is thus
limited to pure
electro maghnetic
coupling. The third

FR E E 64-page catalog and treatise. post
cand or Jetter for our FREFE atise and
catalog whieh ch valuable ds stul radle

obiligatton Invelved. Ab
Book seut by return maii

inforation.  There is

lutely free.

NEWARK, N. J.

and fourth coils in each band are special
radio frequency transformers and the fifth
is the high frequency or heterodyne os-
cillator coil. FEach coil has a trimming
capacitor mounted on jts Isolantite buse
for cireuit alignment to the high-frequency
end of its range. At the low-frequency end
alignment is accomplished by adjusting the
induet:ance by means of a copper disc on an
adjusting screw mounted in a friction bush-
ing, which in turn is mounted in the top
of each coil form.

This article has been prepared from data
Eupplied by courtesy of Hammarlund Mfg.

0.

A second discussion of this interesting
receiver will appear next month.

New Apparatus for
the "HAM"”

Continued from page 152°
have illustrated the 2% mh.. 125 ma.. 23 ohm
D.C. resistance receiving choke: and also the 1
mh_. 500 ma., transmitting choke which has a
D.C. resistance of 2.38 ohms,

Other chokes of similar construetion having
the following specifiestions are sulso announced.

mh.. 126 ma., 34 ohms, D.C. resistance. 1.5
mh.. 500 ma., 3.13 ohms, D.C. resistance. 4
mh.. 500 ma.. 552 ohms. D.C. resistance.

Two new rf. chokes designed for dinthermy
apparatus. presumably for the ultra high fre-
nquencies are also introduced. One of these has
an inductance of .15 mh. 500 ma. carrying
capacity, and 1.24 ohms. D.C. resistance. An-
other has .54 mh. inductance. 500 ma. carrying
capacity, and 1.84 ohms, D.C. resistance.

Here is u complete line of chokes which cover
everything for the transmitter and receiver.

POLICE CALLS, corrected to date,
will appear tn the next issue!

Also the “Commercial S-W Receiver”
Hook-Ups department,

Please mention SHORT WavE Cuarr when writing advertisers
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Details of HAM Sets That |
Will Flash Yacht

Race News

(Continued from page 134)

shore or fromm one boat to another.
The power supply is entirely batteries. |
Filaments may be lighted either from a |
6-volt “Hot-Shot” or a storage battery,

though the latter is preferable, Power for

the plates of the oscillator and the class

B modulator comes from a bank of five 45-
volt heavy-duty Eveready B batteries. Al |
connections are made through the redium
of a four-wire cable permanently fastened

to

fer JULY,

into the chassis and emerging through a |

rubber grommeted hole at the back.

Only three tubes are necessary. A single |

6A6 functions as a pushpull oscillator;
another 6A6 operates as a class A driver

for a third 6A6 which funetions as a class |

B modulator. Due to the use of a single-
button high-output mike, no speech ampli-
fication is necessary,

Extreme care has been used in insulat-
ing the RF portion of the circuits. To this
end, all RF wiring is mounted on a small
Victron panel set into the inetal subbase.
This panel measures 3x5x% inches thick.
A hole smaller than these dimensions by
1, inch all around was cut through the
subbase and the Victron fastened over the
hole. The oscillator tube socket is mounted
heneath a hole drilled in the Victron, both
to get the wiring below deck and to bring
the top of the tube low enough to permit
the lid of the box to be closed. The unity-
coupled inductance, wound of 3-16 inch
copper tubing, also is mounted on the Vic-
tron.

The grid coil of especially well-insulated
flexible wire is threaded through the in-
side of the copper tubing plate coil and
comes out through a drilled hole at the
electrical center.

The mike transformer and the Class B
input and output transformers are sym-
metrically arranged at the back of the sub-
hase. The mike transformer is No. CS83,
the input is No. CS29 and the output No.
CS33.

Aside from the necessity of keeping all
wiring leads us short as possible, there is
no particular trick to wiring the rig. Use
the very best grade of well-insulated flexi-
ble wire except for the R.F. where No. 14
heavily tinned is better, and sce that all
joints are properly soldered with an iron
that is really hot. It iz best practice to
wire the filaments first, then the grids and
lastly the plates.

Reference to the wiring diagram will re-
veal a little unorthodox practice in that a
double-button mike transformer is used.
One side of the winding is used for the
single-button mike and the other side for
the high-frequency buzzer. This simplifies
construction.

The resistors, all of which are 10-watt
noninductively wire wound Aerovox, are
larger in wattage capacity than really nee-
essary. The sockets are National Isolan-
tite, subpanel mounted. The R.F. choke is
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INUTEMAN

mitter AND Receiver was ever sold
Complete transmit-

COMPLETE for such little money.
This is NOT A TRANSCEIVER.
ter and recv,ivef.s
less tubes, unwired, l 950
includes cabinet _.
385

TRANSMITTER

4 AND RECEIVER
: S-TUBE KIT
The first time in History a Trans-
.IE
but TWO COMPLETE UNITS in
one cabinet.
5 METERS—FIXED OR MOBILE OPERATION
Set of 5 Matched
Tubes for Transmit.
ter and Receiver

DUPLEX TRANSMITTER
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CIRCUIT

USING 3 MATCHED TUBES

The transmitter cousists of a4 6ES
dual trixle for the oscillator. ainl
a BA6 claga 1B modula.ur.

which

. dolivers  ample  audic power to
Transmitter and 50 sutficiently modulate a 10 watt
receiver, wired and carrier, A 6A6 with both Iricdes
tested cotinected in parallel as a sheech

RECEIVER CIRCUIT
USING 2 MATCHED TUBES

For the receiver. we are using the
famous Eagle Minuteman. the most
sensitive  ard  selective supersre-
penerative  receiver knowi. The
tuhes used In the tecciver are a
63 for o9 super-regenerative de-
tretor and a 42 for awlio output

only necessary to attach the four-wire
cable to the A and B supply, plug in the
mike, flip a switch and talk. The high-
frequency buzzer for ICW may be IEftT
“jacked” in all the time, ] .

Under normal operation the rig will be
run with about 20 watts input. .

The antenna system was laid out with |
the particular object in view of giving good
radiation and at the same time providing
an arrangement that should not interfere
in any way with the sailing equipment of
the yacht. Hence, the antenna has been
made a half-wave di-pole with a quarter
wave matching stub, commonly known as
a “J” antenna. The base of the matching
stub is fed through Lynch Giant Killer
cable, which may be any necessary length
without introducing appreciable losses.
With this arrangement the whole radiating
system together with the stub and feeders
may be in a perfectly straight vertical
line occupying the minimum of space and
out of the way of everything.

All of the engineering work on the trans-
mitter, as well as the complete job of
wiring was done by Edwin Ruth (W2GYL)
head of the Technical Committee of the
Garden City Radio Club. Working with
him, Harry Lawson (WZ2IER) helped in
planning the layout and did all of the me-
chanical work,

Parts List
2—.001 mf. fixed Mica Condensers (Aerovox).

®Diagram thows angle of
Prikup utthout frequency
disceimmstion of 1erioms

Iypes microphonst

AMPERITE (. W,

$61 BROADWAY NEwW YORR =4

Ideal for All Conditions '/

jm i

- < : 5 amilifier  supplies  enough audio
ﬁ(;‘(}('ll‘llrv lSlBP::(AAYlhE‘F :IrnL o swing the class 13 6A6 which provides suffcient drive for
=2 molulator grids positive. loud speuker operation.
TRANSB"'I lhR MAY 'BE e T Sa I LI G SII SII SIS I S S S —
e B e —_E—G-—E—__O_C;—M CORTLANDT ST., NEW YORK CITY |
e Crackl AGLE RADI b .
iaabl‘l::;‘,lmtlsi]z‘emr‘{?x:?;_.xx‘.)d I Gl-)!\"l“l.h.\lh.\!. Please aeml items cheeked Delow |
with hinged cover. that seils I [] Crmplete Transmitler and Recciver, un
regularly for $250 is in- wired, less tubes, includes cabinet $19.50 |
cluled FREE in our $19.30 l | Setl of 5lmlu'hed tnbes for transr;\;tlat.\; I e:lellosef(?m;vl:'o: Mnn; l
- 5 and TeCCIVeT e vrriininenscnaran. - N o rder r fu maoun
GO I "] Complete transmitter. less tubes. mh!ne_t. o:" 2(",..” uw.m order, I
EAGLE CIRCUITS l éxu:‘:'““"wl foltie Y ‘A...l.'_‘f.efsff.';g Balance C.0.D. (Freignt 1
RE 1 iver, tubes. 2
FREE on request | -k e Y e L“Jx‘.‘.‘iz..mi‘:.,,.cm’:. @ FE I3 GRibad |
The latest transmiiting and re inet SOc extrar ... B b
cefving  diugrams.  Send nawme | m l’g:-;:}g’““"—"‘ yined fandiy s3.28 [] 5‘2";2'.:"" red I
ﬂhll ﬂlll’rl‘!ls 1o l - - e o
EAGLE RADIO GO, | ™ - !
L] .
STREET AND NG, oo e e e |
84 Cortlandt Street | : |
New York City | . STATE... 3
—— e e ——— — ————— ———— —

|

l AMPERITE ~elocily MICROPH

a National type 100. . 1—UMA 15 mmf. variable condenser (Na-
In order to put the rig in operation it is tivnal).
T on e ‘Do You Want the
MEG. b b . 37 42
/ ( ¢ sa —.| | LATEST RADIO DATA?
ouT-
"‘g, It's yours for only 4 cents per month . . . just
the mailing and mechanical costs . . . when
| you subscribe to the AEROVOX RESEARCH
- WORKER. Only 50c per year. A real en-
- gineering data service.
.
1 | on request, t th ith
ME FREE COPY latest ?::faloq c::: .fh.ar c::n-
ONCOIL) 10 ~ plete line of condensers and resistors.
OHMS ME. T |
. W
4 T
500
OHMS
e > —
P x B+ |
018 C. esv.
wmE,. Cthe X AR, 250v. @

[Hook-up of 35-Meter Super-Regenerative Receiver.

Neat Issue

Full Details Will Appear in

CORPORATION
72 Washington St.

Brooklyn, N.Y.

I'lease mention SHoRT WaAvE CurarT when writing advertisers
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"COSMAN 4"f

5 BAND 4 TUBE RECEIVER
% Continuous Band- * Dynamic Spealer

SHORT WAVE

N spread * A.C.D.C.Operation [
Tw?ul:i:w Metal % Built-in Power Sup- [l

* |5.550 Meters ply
%* No Plug-in Coils % Earphone Jack

All modern improvements have been incor-
porated in the design of the “Cosman 4.7
Tunes from 156 to 560 meters without a gap,
Continuous Bandspread feature permits sep-
aration or spread of signals on congested
bands. Full toned Dynamic speaker 1s ex-
tremely efficient and delivers surprising
volume without chattering. Under favorable
conditions the Cosman Four will reach out
and pull in S.W. signals from all parts of

the world. Tubes used are: 2-6K7
metal tubes, 1-256Z6 and 1-43 power

pentode amplifier.

Complete Kit of Dparts.
tubes. cabinet, unwired...

Wwiring and testing extra._..._..
Kit of Matched Sylvania Tubes. .
All Metal Crystal Finlshed Cablnet.......

less 10 5

8258
82,2
i3 2,26

= 's

TRY-MO RADIO CO., INC,,

\

4y | MPROVED
MIDGET CONDENSERS

Note These Improved Features!
New Positive Wip-

1‘ ing Contact on ro-
tor shaft wirh adiusting
gerew,  elimjnates  me-
chanical noise on hikh
frequencies,

2' Close Fittinp Bear-
® ings hold  rotor
calibration and smooth=
hess of operation.

(o #.

ISOLANTITE. Soldered lirass

3 Insulated with
® plate assemblies. and heavy aluminum end plates

make a preclsion buill, ruggedly constructed con-

derser,
4 Shaft extends 5/187 beyend rear heating  for
® ganglng several units with fexible couplings.

Dual unita and multiple space unlts in various €a-
pacities illustrated and described in OUr hew catalog.
Free upor request!

40% DISCOUNY TO AMATEURS

BUD RADIO, INC. 5i&sus

Cleveland, Ohio

85-S Cortlandt St., N. Y. C., N. Y.
POWERTONE ELECTRIC CO., 179-S Greenwich St., N. Y.C.,N. Y.

[GOOD RESULTS Demana
GOOD INSTRUMENTS

TRIPLETT manufactures
a complete line of elec-
trical instruments for ra-
dio, electrical and gen-
eral industrial purposes

both standard and cus-
tom built—For better
short wave work, write
for catalogue.

Model 231
D-150 A.C. Vm.
Accuracy 2%

Triplett Electrical
instrument Co.

287 Harmon Drive
Bluffton. Ohio

TAROUND THE WO
WITH THE MBS0

3-TUBE TRANSMITTER

This modern, flexible, inexpensive,
trolled Transmitter Kit uses a 5

91

CTYEtal-con-
8 Tritet’” Oscil-
A pair of 802°s to 50 watts output.

s
stuch names as Natfonal. Hammarlund,

repreEentin
axley and others eaually well-known.
11 part,

Sangant.

he compl it i « 5, B
drilled, crackle finished chassis and panel, metal-
otehed | dinls and one set of cnils. Complete

with Instructions, Sl q-qo

wired

Write for latest ""Ham’® Circular and

List of Parts for Building Transmitters
and Receivers.

M & H Sporting GoodsCo.
512 MARKET 8T. PHILADELPHIA
j=1709 Atlantic Ave. Atlantic Cityeml

less tubes, un-

(Continuved from page 169)

3—6-prong National lsolantite Sockets.

I—0-150 Milliampere meter.

1—High frequency Buzzer.

1—National type "“I3" Dial.

2—Open Cireuit Jacks.

1—Type R-100 National Choke.

1—1 mf, 600-volt by-pass condenser (Aerovox).

1—2 mf. 600-volt by-pass condenser (Aeto-
voxh.

2—S. P. 8. T. Tegele Switches.

1—National type SW-3 Metal Cabinet with sup-
porting shelf,

2—Chromium-plated handles.

1—5,000-0hm five-watt resistor (Electrad).

1—1.000-0hm two-wutt resistor (Electrad).

1—.5 mfd. by-pass condenser.

1—.25 m)ellhum one-watt grid-leak resistor (1.
R. C.).
Six feet of four-wire shielded cable.

1—Microphone transformer. CS885.

1—Class B. input transformer. CS829.

1—Class 1} output transformer. CS33.

{Name of manufacturer of abuve transformers

furnished upon receint of stamped envelope.)

“What Interests Me Most

in Short Waves”

(Continuned from page 131)
tion of our modern system of “air-travel.”
Especially “blind-flying,” which makes air
travel possible even in adverse weather.

8. Police Radio—This interests mc be-
cause it has bccome a necessary part qf
police systems in cities of any size, and it
shows again what an important part short
waves play in our everyday life.

9, “DX" Reception—"DX" listening had
hecome practically a *lost art” as far as 1
was concerned, but short waves have re-
vived my interest and keep it alive.

10. “Uneertain Reception”—This interests
me very much. The fact that on certain
days stations will roll in like “locals,” and
on other days can scarcely be heard, will
always make short waves particularly in-
teresting to me.

- * -

Second Prize Winning Letter, by Alan
E. Vosburg, Jr.

® MY interest in short waves is centered
about the following subjects:

1. The construction of wmodern super-
heterodynes—using 10 to 12 tubes of a
modern type and incorporating latest cir-
cuit features, because these scts can not
be beaten for sensitivity and selectivity and
general dependability,

9. Building and operating low and
medium-powered tranzmitters. 1 am going
to becomne a licensed amateur soon and
wish to have a small transmitter which
will deliver the goods.

3. Learning the code. 1 wish to bring up
my code speed because the majerity o
stations use code and it affords an element
of secrecy (from the layman). Press re-
ports can be copied hours before the broad-
cast stations give out the news, and while

CRAFT for JULY, 1936

this information can not be used for your
own benefit it is interesting to be “in the
know” first, The R.F. spectrum also will
hold about five CW stations in the same
space required by one phone station.

4. Tubes. The developntents that are
made each year in tubes are amazing. New
circuits which follow may greatly imnprove
reception. Such tube circuit developments
have included a.v.c, q.a.v.c, at.c, noise
suppression, bass boosters and voltage-
doublers,

6. Antennas, Directional and noise re-
ducing antennas for receiving make all the
difference between hearing and not hearing
those elusive forcigners. Directional arrays
for the higher frequency amateur bands
make your signal much more effective.

6. Portable wltra-short wave transmitters
and receivers—which have such useful ap-
plications as remote pickups, cemmunica-
tion between parties on the move, exploring
parties, and are plenty of fun for the
“ham,” especially if installed in his car or
boat.

7. Efficient  battcry-powered ‘“strictly
portable” receivers—ausing two tubes. These
little sets enable the ham or fan to listen
in when out of town on business or other
reasons, He is able to get code practice
or pure enjoyment when he could not possi-
bly have taken his big receiver with him.

8. Portable transmitters and receivers
with self-contained power-supplies—for use
by the ham in times of local emergencies
such as floods, storms, fires, destruction of
land-lines, etc.

9, Construction of receivers—using 5 to
6 up-to-date tubes, a.c. operated, t.r.f. or
smill superhets, equipped with band-spread,
to be used for general ham communication
and for the fans.

10. Television: In the future the ham
and the expcrimenter are going to be re-
sponsible for some big improvements in
television methods and apparatus, and be-
cause seeing the far-off fellow you are talk-
ing with will be a new thrill.

* x =

Third Prize Winning Letter, by Carl E.
Swanson

® THE following ten subjects are of most
interest to me:

1. Short-Wave Future: The very mystery
of short waves themselves keeps me cone
stantly interested and alert to progress
heing made in a great scientific field,

2. Televivion: The possibilities of this
field in short waves rank it next to that
of communication because its perfection
will affeet us all in our daily life.

3. Therupeuties: Because none of us are
immune to physical suffering, the use of
short waves to relieve pain and distress
should command the attention of every one.

4. Set Building: 1 still enjoy building the
1. 2, and 3 tube sets and sincercly believe
that from these simple circnits will come
the sets we may be carrying about in the
future,

5. Short Wave Autennas: This relatively
simple device we use to intereept and re-
lease radio energy is miost interesting to
me as | believe we have not attained all
the efficiency that further study and experi-
mentation will bring about.

6. Airplane Navigation: On dark, stormy
nights 1 thrill to the unseen hand that
ruides the many pilots to their ports. Short
waves are a vital part to successful trans-
portation.

9. Amatewr Radio: As T listen to amateur
bands T can't help but realize the possibili-
ties for young men and boys to engage in
a fine secientifie hobby, and I, too, feel the
urge to become a * ham.”

8. Foreign Iadin: The short wave pro-
grams from other countries are most in-
teresting as we learn about our neighbors.

And who knows but that these “unscen
links” nay bring about international
peace ?

9. Weather Foreeusting: This new use of
short waves may take some of the guess-
work out of weather predictions and as
such be a daily service to everyone,

10. Mineral Explorations: Using short
waves to liberate nature’s hidden treasures
is a most fascinating subject and its prac-
tical use will be a servant of the mining
industry. '

Please mention SHORT WavE CRAFT when writing advertisers

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT

The RX-14 S-W Receiver

w " " "
For "Fan” or "Ham
(Continued from page 151)

ment of parts, combined with the use of
electron-coupling, results in selectivity and
sensitivity that -is undreamed of by the
average fan. The use of plug-in eoils, well
known for their high order of efliciency,
low lusses and convenience, is to a large
extent responsible for the excellent results
obtainable. A thorough test of this model
has demonstrated its capabilities for con-
sistent foreign station reception with re-
markable regularity.

For the transmitting amateur who is in-
terested primarily in the 10-20-10-80-160
meter bands, there is model RX-14-AB
which is equipped with a plate voltage cut-
off switch for use during the transmitting
periods and special bandspread coils, en-
aliling these bands to be spread over a gen-
erous portion of the tuning dial. Inci-
dentally, these special coils are inter-
changeable with the regular coils furnished
(9 to 600 meters) with the RX-14 and no
ehanges whatsoever.

This article has been
supplied by courtesy o
oratories.

repared from data
Eilen Radio Lab-

The "Transceptor’'—A
New 5-Meter Portable

(Continwed from page 151)

trols when the unit is not actually in use.
This cover, opening outward on a pair of
sturdy hinges, makes a very convenient little
writing compartment, in which a log-book,
pencils, watch, and even the nccessary an-
tenna wire may be carried. A special com-
partment on the right side of the case
houses a “hand-set.” When this “Trans-
ceptor” is closed up for carrying, it really
is elosed, and no additional hand-bag for
a half-dozen accessories is required!

The case is inade of black crackle finished
steel, and will withstand all sorts of me-
chanical abuse. The outfit may be h:ndled
as an ordinary picce of haggage, and can
be stowed away in any part of a car with-
out suffering damage to exposed knobs,
dials, binding posts, etc. It can be sat on
and stood on!

Electrically, the set comprises 4 tubes in
a tested and thoroughly reliable circuit
combhination. In the accompanying eircuit
diagram, tube V-1, a type 30 functions as
a self-quenching super-regenerating detec-
tor, operated with a separate receiving an-
tenna. When the 3-position switch SW is
thrown to the position marked “R” (re-
ceiving), transformer T-1 operates as a
straight audio amplifying transformer,
working into tube V-2, also a type 30. This
tube works into a class B push-pull audio,
which comprises transformers T-2 and T-3
and a type 19 tube. The receiver portion
of the hand-set connects directly to the
secondary of output transformer T-3.

When the change-over switch on the
front panel is thrown to the “8” or trans-
mitting position, the type 19 tube V-4
operates as a unity-coupled push-pull R.F.
oscitlator. The microphone part of the
hand-set is connected in series with a spe-
cial primary on transformer T-1, which
thus acts as a microphone-coupling trans-
former. Tuhes V-2 and V-3 then funection
as voice amplifiers, with tube V-3 further
operating as a modulator tube. The sec-
ondary of the transformer T-3 is thrown
in series with the B+ lead to the oscilla-
tor tube V-4, and thus modulates the R.F.
output of the latter, accomplishing the
phenomenon of radio telephony.

When the change-over switch is thrown
to the transmitting position, it opens the
filament to the receiving tube V-1, thus
preventing additional modulation of the
transinitter by incoming signals. Resistors
are provided in the filament circuit to com-
pensate for the slight voltage differences
that occur between the receiving and trans-
mitting circuit combinations.

A 500,000-ohm potentiometer connected
across the secondary to transformer T-1
operates as a volume control in the reccive

for
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Sargent Model 12

12 has been most thoroughly
engineered with exhaustive tests at sea under

Sargent Muodel

actuat uvperatingg conditions on bath  Atlantic
and Pacific eoasts. The final desivn is, with-
vut question, the nearest to an ideal receiver
that can be developed for work ahoard ship.
TUNING RANGE. Eight wave hands giving
continusus tuning from 15 to %000 meters
without skips or dead spots. Highest LC
ratio, maximum sensitivity, on 18. 24, 36 and
600 moeter ship bands,

MAIN TUNING DIAL. Calibrated in M.C.
from 15 to 200 meters, in K.C. from 200 to
9000 meters, Shaded areas mark short wave
ship bands.

BAND SPREADER. Uses Sargent mechani-
cal band spreader. This dial is calibrated in M.C.
for 18, 24, 36, 48 and 54 meter ship bands.
VARIABLE ANTENNA COUPLING. Vari-
able in 5 steps to match ditfering interference
conditions, wavelenezths, ete.

ANCHOR GAP. Loeated right at the antenna
input to the receiver, thix gap protects the
=et against lightning and heavy static.

TWO AUDIO JACKS. Jacks located in first
and second audio stages.

MARINE TYPE

Communication Receiver

15 to 9000 METERS

AUDIO GAIN CONTROL. Can be set to limit
the backeround neise to suit receiving condi-
tions.

POWER SUPPLY. Heaters wired in parallel
for operation from 6 volt supply. “B" supply
from 110 volt ship's lines or auxilinry B
Ratteries. Toxgle switch makes the change.
Also supplied for full operation from 110 velts
D.C. Buth sides of line filtered, can be used
on lines having positive, negative or npeutral
ground. For operation ashore, A.C. power
pack (separate mit) supplies all voltages.
CIRCUIT. Tuned R.F. type circuit with re-
generative detector. Complete isolation, care-
ful shielding make for high stability and ex-
tremely low noise level,

OTHER CONTROLS. R.F. Gain control, Re-
weneration, R.F. Trimmer, Speaker ON-OFF
Switch, Power Switch,

BREAK-IN CONNECTIONS. Terminals in the
rear for econnection to break-in relay. With
contacts oben, R.F. biased to cut-off, detector
undisturbed. permits monitoring own  trans-
niission and gives break-in without lag.

Write for complete description and prices.

We specialize in receivers for D.C. and battery
operation and for /ung ware coverage.

E. M. Sargent Co. 212 9th St, Oakland, Calif.

position, and as a microphone gain control
in the transmit position. A separate
100.000-ohm variable resistor in the plate
circuit to tube V-1 functions as a regenera-
tion control.

As the front view of the “Transceptor”
indicates, separate tuning controls are pro-
vided for transmitter and receiver tuning.
It is thercfore possible to adjust the trans-
mitter for maximum efliciency on any par-
ticular frequency and then to cover the
entire hand with the separate receiver
control. That this is a huge improvement
over ordinary transceiver operation will
be readily evident to any person who has
had experience with instruments oi the
latter type.

The inside view of the set shows the neat
and simple distribution of the various
parts. The hand-set is in its own special
conipartment at the left, with tip jacks
provided for quick connection. There are
no loose cords of any kind hanging from
the front panel to interfere with the tun-
ing manipulations. The left section of the
chassis contains the receiver tube V-1 and
its own tuning system comprising a space-
wound coil, and a tiny 10 mmf. variable
capacitor; beyond the partition, to the |
right, are tubes V-2, V-3 and V-4, and the
heavy copper tubing, comprising the tank
coil of the push-pull oscillator. In the
schematic diagram the dotted lines indicate
insulated wire pulled through the tubing. |
This insulated coil represents the grid in-
ductor, while the copper tubing is the plate
inductor. Snap clips attached to the tank
coil are run through fixed condensers to a
pair of binding posts on the front panel
for eventual connection to any of the usual
types of H-meter antenna. The audio units
and assorted fixed resistors and capacitors
are on the under-side of the chassis. The
various dry cells required for filament, grid-
plate and microphone current supply fit
snugly inside the bottomn of the case.

The particular “Transceptor” illustrated
is the 2-volt battery model. Another model,
which is undergoing completion, will use
the identical mechanical layout with the |
2-volt tubes replaced by tules of the 6.3
volt series. This model will be available
for operation on a G6-volt storapge battery, l
as in an automobile, with either batteries ‘

or a dynamotor for plate supply; or for
110-volt a.c. service with a specially de-
signed power pack that will fit in the space
now occupied by the dry batteries. This
will make a marvelous little compact 5-
meter station for fixed use in the home or
for semi-portable use outside.

This outfit has undergone thorough field |

TYPRE wF T

BLILEY
B FREQUENCY-CONTROL

SE€RIAL NUMBER

BLILEY HF2 CRYSTAL UNIT

For 20 meters, and multi-
plying to 10 & 5 meters.

At all Bliley Dealers, $7.50

BLILEY ELECTRIC CO,,
ERIE, PA.

(T4 _BUILD YOAUR OWN * L

|
TRANSMITTER

I FREE CIRCUIT AND PARTS LIST l
Anyone with a soldering iron. screw driver and a

. pair of pliers. can build this transmitter. Tt ecan .
he used om 10. 20. 10. %0 and 160 meters. Bands

changed in & few scconds. hesigned by engin-

cers. Built from standard parts, siocked by us. [}

write for our free catalog

CAMERADIO ,

601-3 GRANT ST., , 30 TWELFTH ST.
PITTSBURGH, PA. WHEELING, W.VA.
I Fstzblished 1919 SRS

X L VARIO DENSER in 4 ranes
Mod. N, Cap. 1.2 to 20 MMEF
Mod. GL. Cap. 20 to 100 MNIF
Mod. G,

Cep. 100 to 500 MMF
Mod. G190,
C-“..mulooom MF
and the
XL(:‘HSII POST
8L spring (¥De
l;ind':nl Past} :;g' : ;:gg::
Non-Corroding—Nevy Type—Hak. Top 26s ea.
Type HI (AL Base. Baksl insul d ToP) 16e.
Type M All Aluminuin Bady) st 10a sesh.

For Auitk eonnsciions and potiliva sontset at all Limes.

Mail us your order tor the worid's most reliabls
nd accurats gor Grid €

X. L. RADID tABORATORIES

Dept.S.W. 7, 1224 Belmont Ave.. Chicsgo. USA.
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tests and has proved to be exceptionally
successful in all respects. Its improved

- h ical H i .

CROWE 5-10 Meter Transmitter Components || = Wi Someal msandly Dot i3 e expe
R ience - d

Are Specified by George W, Shuart with ordinafy transceivers, and. o the b

= ginner who wants to get started on 5-

D|A|_S CABlNETS metéers with a versatile instrument of low
cost. -
3 This article has been prepared from data
KNOBS

CONTROLS supplied by courtesy of Wholesale Radio
DIAL

Service Co,
PLATES
Your Dealer or Jobber has genuine Crowe parts.
Ask for Bulletin 75 for details.
CROWE NAME PLATE & MANUFACTURING CO.

1743 Grace St., Chicago, U. S. A. Cable Address: CRONAME—CHICAGO

SWITCH
PLATES & New Ultra $-W Tuner
’ (Continued from page 139)

this particular receiver, the detector ejr-
cuit is designed for modulation frequencies
in the broadeast band. In other words the
entire instrument as shown is not really a
receiver, but a S-W converter. Tests have
shown that the receiver will respond to a

band width of approximately 4,000 kilo-

= = — cyclest :lmd therefore it sl;'ou]d be excellent
as a television receiver when television be-
TWO-TUBE {527 ) RADIO| | SPRAYER QUTFIT | iooticiomen s whencs!

= on|y $3% ELEchcALPOAaLE 53250 Complete

with 3 0.2
tess — ey | New Television and
ubes, phones, unwire
ABEAL et gt er s Sound Antenna

amateurs., police calls, broacd-
cast statlong, experumental and
foreign  swations  under  fair
conditions. THE WORLD AT
YOUR DOOR! .
k o A DEIENDABLE FECEIVER
9 which is guaranteed 1o give
o " RESULTS. Operates entlrely
from the AC or DC honse c¢uf.
rent. Simple to butld and easy to aperate. licautiful,
black shrivel finished cabinel and  instructions fur.
nishud, Wavelength  range 10 to 800 meters.

TWO TUBE BATTERY SET, less tubes, sz 00
phones, batteries, unwired. ... == .

§Itn wl_regl. ::utmesg.?s.LTuml. each..e.. :
EILEN RADIO LABORATORIES

(Beginner's Section)
136 LISBERTY STREET, NEW YORK, NEW YORK

(Continued from page 139)

the tower structure. The wave lengths to
be used in the new B.B.C. television sys-
tem are in the vicinity of 6 to 7 meters.
The receiving apparatus to be used in
picking up the television images, employs
a cathode ra{. tube. A great many “field
tests” have been conducted successfully
already, tending to prove that the televi-
sion system, as worked out by the engi-
neers, will operate in a very satisfactory
manner. With these short wavelengths or
s 1 the tdeal Ouht for all s . o g]tra—highdfre%?encies. thetx‘-e bis bound to

1 13 the ut or all around spraying work e a considerable amount of absorption by
gﬁ':,’;'};,,,‘“5{,‘,’3‘“’.:,;,“','.';,‘,’,',:; Eﬁﬂ;‘,‘g,‘,_'{f,ﬂﬁm‘jnk&’- | steel-frame buildings, and also distortions
icides, Disinfectants, Shoe Dyes, etc. The Unit is | of the wave as it passes over sections con-

compuct, completely self-contained. taining a great many steel frame

struc-
Ideal for spraying Fumiture, Radialors, Screens, Ma- i
chinety, and other maintenance paintings in Iomes, t'u.rcs' Just what the reception results
Behools, Clubs, Llospltals, Siores, Factories, and office | Will he under these conditions remains to
Buildings. be seen.
The Gun furnished with this Unit is of Pressure Cup
type; requires lhut 2 cu. ft. of Afr per minute. llas
Bleeder typo construction whith assures unlform pressure
at all times withen clogging the Alr I'assage which is

ily cleaned. Xurnished with 3 Nozzk shich prod
;‘.n’n,yl{oeuunl:; m(‘im}gl;ht I:‘nme 38rir‘:‘zyz er'\al‘!\pecuve y. uee cathOde-Ray TUbe

Complete Tnit conslsts _of Air-cooled CombDressor with
e machined Fan-cooling Pulley. V-Belt Drive: I'ressuro Tester
EE bigger, better, more powerful, ! t!?;l‘(i;un l;\-lm ll') l:un;t{ mAlun;l]r}Ju/n; ot]"lll;:. ((;:]m: ?e T‘lgnc:
hve * i 14-tub, ad 2 .I"., Heavy Duty Motor, 2¢ volt, cyele, i g
SViwpertalechvsiconcertifone, | bl 15 1. rubber covered 2 1'ly Alr Hose: 8 ft. Cord & Plug. (Continued from page 139)

Canedian, police, smatewr, sirplans and ihip broadce: g““’fn T'(';'” Entlre Unlt mounted on Base with Ball | £, gales or technical reference purposes
finest world-wide foreign programs. Forsign rec I ey are the brilliancy of the fluorescent screen
gusrantes. Money-back guarantes. Factory.to-yo A low priced Power Spraver; the kind of Machine that | * andl h Pl e
you 50%. Write today for FREE 40-page catalog, usuaily sells for $50.00 to $60.00. | In _candle-power or other similar units,

and also the sharpness and intensity of

the light spot produced on the screen.

Price of outfit complete, less Motor, shis- €95 5() Note the light sensitive cell contained in
i ght—35 1lbs. =

MIDWEST RADIO CORPORATION

Price of complete outfit, shipping weight, $32 50
Dept. 14-T (16 Yoors of Redio teadorshiv) Cincinnati, Ohio | 60 lbs. . .

. " QPFCIA] Standard ping the round metal case circuit, supported by
; IHAM SPECIAL TelepT:x | Price of Gun only with 3 nozzles. ship- $7 50 the laboratory stand at the rig{:t of the
A highly efficient cads teacher ping weloht. 7 Ibs, y photo. The illumination projected through
lnln:dhu:vvrl"l;el‘lll.ll!;‘l"i'::“';ﬂ Price of Compressor oniy, shipping welght $9 50 | the glass and the fluorescent screen at
WA 5 s, b b

i,,w-'o{:mpﬁgwﬁ?pbg{iﬁ'&u_r s the] end of the cathode tube, falls on this

ree fulder "8 W, et L ¥ H H H
ALl e bt i oS d by cell. In this manner, it is easy to measure
L B L REIC L Our Old Customers Know That the specific luminosity produced on the
We are the originators of Our Merchandise ls Sold on a fluorescent screen of the tu.be, Other
Lnsisument. whis taies prepared  this type instrument. Strict Money-Back Guarantee cathode ray tube factors which can be

Mete evurae A - H H TR . H

of Iiasons: all for $11,08 72 Cortiandi St, Now York City, All Shipments will be forwarded by Ezpress measured with this newest measuring ap-

4 t . h included paratus, are the degree of vacuum inside
Collect if Mw;’?me:twﬂg:.ave o “ the tuhe and the magnitude of the cathode
ray beam.

up a 5
SAVE %507 |
senomerrr ] = 5 WELLWORTH TRADING CO.
A Al e, Cord 560 W. Washinglon Bd. Oeat. SW-736, Chicago, Ill,| All HAMS will be interested in W2AMN's
Yo rees - _ - >——'| article in the August number, describing
a new transmitter using the 6L6 (Beam)

o EREE, "o deniis ol | . . Tubes. All bands with 1 erystal.
BT Tt J || Extraordinary Bargains! | ™" Simplest yett <O The

Goldentone Radio Co.. Dept. 302

8780 Grand River, Detrolt, Mich, No. 227 tested and Quaranteed tubes, 10 for $1,00 |
—= - Metrie spark pluits, made in Frabhce for U. S, Govern-
- ;n':?lr. ll"l‘ﬂ.l‘Ll:tI::l'lll :St‘ﬂ:bgﬁo.ig:-"“&w'e"“mme for modern
iyl T y 3 . - e
E I 18c ench, 10 for $1.00 !
L egemn i e 16-DRE® booklet crammen full of Visor Cap. Just the thing to ""czé'é":l.:.c the hot sim Girl Op e.rators, ,1\’“.8[‘['.]0[1 :
mer Hh 4N . o M (13 L Pl o *»
“AERIALS AND HOW TO USE THEM® Tuminous Gear Shift Ralls, in beantiful trameparent Listen “YL’s” and “XYL’s”!! Why not
colors. with your initial made of nickel silver with send the Editor a zood photo of your
Contains di and dete | A A T blue chameled background. 25c each, 5 for $1.00 | | e hry .
on oll bande. improving {nreifn recePtion, uee 9f anithns coublers. T B LR ETIEER I S I L T ST Rig”—and don't forget yourself. A
Do e fiters. hien high frequeney tranamineion snd reception, "ﬂ"?':"mﬁ' dr.. strew.in type. whieh utiliges an or. separate photo of yourself will do,
e C T U T DTGy . . {v.""g A'::‘"rl "{.‘n‘;lllll'm‘;cs."";)wl:;-sm:u'n'uws' you _clearty In with a *clear” photo of that station!
Sent postpaid Jor a dime which direction you are traveling. $1.98 cach $5.00 for hest “YL» photn.—Editnr.
GOLD SHIELD PRODUCTS CORP. . A
Arthor H. Lynch, Inc., Dept. 8, 227 Fulten St, N.Y.C. 17 west 60th Street New York City See page 649 March jssue for details.
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New Television Experi-
ments by RCA

(Continucd from page 133)

image appears pointing upward, so that
one would have to look down on the
top of the cabinet to see the image direct-
ly. However, the television image, which
has a size of 5x7 inches, is reflected on a
metal mirror, which is so arranged that
persons sitting in front of the set can
clearly see the images.

33 Tubes Used In Receiver

The receivers employ a total of 33 tubes,
all of which are of the standard receiving
type, with the exception of the cathode-

ray tube and its associated high-voltage
rectifier.  There are 3 metal tubes in the
set; all the rest are glass,

A total of 14 controls is to be found
on the set, 7 on the front panel and 7
under the movable top of the cabinet. This
top is raised and lowered exactly as is the
top of a radio-phonograph cabinet. Instead
of a phonograph turn-table within, how-
¢ver there is the cathode-ray tube and the
7 controls mentioned above, The reflecting
mirror is mounted on the inside of this
movable top which is left in the raised
position when “viewing” a broadecast.

The 7 front panel controls are for tun-
ing, sound volume, high-frequency and low-
frequency tone control; picture contrast,
detail, and brightness. The 7 upper-deck
controls are for adjusting the synchronism
of the picture, the focus, the horizontal
and vertical size and the horizontal and
vertical “framing.”

Receiver Circuit

The input from the aerial and the first
detector-oscillator stage is common for
both the sight and sound channels. In
other words, both sight and sound are
tuned in by the same control. Since there
is only one signal-frequency oscillator, and
as this can be oscillating at only one
frequency (disregarding harmonies) at a
time, the 46 mc. sight carrier and the 48
mc. sound carrier must produce two entire-
Iy different beat frequencies when they are

- mixed with this oscillator frequency. This
is just what happens and the result is that
there are 2 different beat frequencies
or “L.F.'s” in the output of the first de-
tector. These are fed to entirely separate
1.F. amplifiers and thence through separate
second-detectors and audio systems, with
the picture ending up at the cathode-ray
tube and the sound at the loud speaker.
The block diagram illustrates this arrange-
nment clearly. The 1.F. employed in the pic-
ture channel is from 10-11.5 mc. while that
for the sound channel is around 8.75-9 mc.

A surprising thing about the demonstra-
tion was the negligible effect automobile
ignition interference had on the pictures.
Frequently the interference became strong
enough to render the sound channel mo-
mentarily unintelligible, but instead of
hlotting out the image the interference
caused only slight blurring of the images
for a fraction of a second. This was not
serious enough to be distracting to the eye.

Future Developments

This
liminary to the

demonstration was given as pre-
first experimental field

tests of the system to be conducted in New |

York City beginning about June 29th.
Transmission will be from the new 10 kw.
ultra-short wave television transmitter now
being completed on the 85th floor of the
Empire State Building. The studios will be
in Radio City.

About 50 of these experimental receivers
will be placed in the homes of RCA en-
gincers in and around New York for the
purpose of discovering whether the system
is practical outside the laboratory. If the
field tests turn out successfully it is hoped
to eventually inaugurate a regular tele-
vision system for the public as an adjunct
to sound broadcasting. This will not occur
for 18 months at the wvery leasf, however,
according to statements made by RCA
officinls at the demonstration.

|
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(2V> To 550 Meters) All-Wave Amateur
5-Tube Communications Receiver

tear com-
munien-
tinns re-
celver fea-
turin g‘
hamlspread
plus regen=
etatlony and
s|uper re
genetation
is now
avallahle
= = fur 1he ns:
of the llscthininating amalenr g te BN0 muter
linear ir ¢ nelency is aceemplished hiy the use of suber
regeneralion up to 15 meters am? strzlght regencration
with 3 hand switching to 530 meters. The new all metal
mhes are used ag follows: 6IKT—ILF, siage, 6K7—Re-
generative deteetor, TE—suner remeneralive aletecior
23A6—Dower output stage, 25%f—rectifler. Built-in dy-
nimie spesker, self enntained A C 124 power supnly,
larke airplane bandspread dial, autotnalic phone jack,

Tube Battery Transceivers

For the beginnor 1o ihe fiold of
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noly efficient | snd 2tube
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PICTORIAL DIAGRAM FURNISHED WITH KIT
(2 TUBE MOOEL) (1TUBE MOOEL)
$695 Complete kil of
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e ‘I
Wieed snd 1eated  exiea $3.00
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NO DOWN PAYMENT

NOW! Al Standard receivers and
MARINE Transmitters available on the
new MARINE RADIO BUDGET PLAN . ..
At standard AMATEUR NET PRICES, plus
small carrying charge. Write for full details.

PROMPT DELIVERY ASSURED

on following models

MARINE
R.C.A. MODEL ACR-ITS
TRANSMITTERS
NATIONAL HRO Write for details

NATIONAL HRO Jr.
PATTERSON PR-lé
RME-&9
SUPER-SKYRIDER
ULTRA-SKYRIDER

and illustrated
literature on the
complete line of
MARINE Transmit-
ters for the "Ama-

teur'' rangin in
SKY BUDDY power from ?O to
SARGENT lo, 12, 20 1000 watts,

MARINE RADIO COMPANY

62 Lispenard Street, New York, N.Y.

(Formerly Richmaond Hill, N. Y.)
Ser— — —_—
Short IDENTIFY
THEM-
Wave e
League ORGANIZA-
Members BIERN

In erder that fellow members of the LEAGUE may be
able to reeofnize each other when they meet. we hava
designed this button. whieh is sold only to members
and which will give you & professional sppearance.

If you are a member of the LEAGUE, you
eannot afford to be without this insignia of
your membership. It Is sold only to those
belonging to the LEAGUE and when You see
it on another, you ean be eertain that he is a
member. See page 190.

Lapel Button, made In bronze, gold 35
filled, not plated, prepaid...,........ 6

L.apel Button. like one described lbnve,sz 00
but in solid rgold, prepaid............ .

10 meet every
Tequirenaent rilling and en
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insulating meterinle and metsla
Write today for complete de
serptive catalog on parls of
standard manufacture, Send 10c
I stampa or eune to cover cost
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BUY THE TWO TUBE KIT . . . dmlpridlee
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TWO TUBE RECEIVER 1,150 A0 5. PG, el Tuvined.

Yer YU a0 10 Fhof mere.

ORDER NOW! _ NOT A TOY OR AN ATTACHMENT!
ACE RADIO LABORATORIES

I_6l9 Broadway Dept. C-7 New York City

Write te “Headguariers™
and Gef a Nedier Deal

‘“CHI-RAD"”

[Hfeadguwariers for ""Hamp™ for I3 yewrs
The latest in receivers and transmitters
—available on eary ferms.

Likeral Trades Arranged
Complete siock of parts and  acoes
5 at standard prices,

CHICAGOD RADID APFARATUS
WokA— COMPAMNY, Inc. —W9PST
18 5. Dearbarmn St Chicago, .
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~~ AMERICAN’S

fogiial AG Crystal Microphone

is heing used with enthusiasm by

Amatcurs  and  Public  Address

men throughout the world. Noted

for excellent  quality and  the
versatility of its mountings,

List Pricea e $22.50
Licensed under patents of
The Brush Development Co.,
Free Descriptive Catalogue!

CRYSTAL, CONDENSER, CAR-.

BON, AND DYNAMIC

Microphones, Stands,

cessories

AmericanMicrophone Company,Inc.

A California Corpoaration
1915 South Western Avenus. Los Angeles. Catif.

and  Aece
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NEONTRON

Guaranteed
RADIO TUBES

at New
LOW PRICES!

Complete Stock Ready for
Immediate Shipment
Order from this mge—nemlt ‘20% with order, balance
C, 0, All prices are F. FACTORY, Neuark.

Rhlpmanu o forward expren nr p-n:el past. No order
for leas than $3.00 accepted.

Guaranteed for 6 Menths
METAL YUBES

Lieensed by R.C.A,

Type Net Price Type Net Price Type  Net Price
(L34 $ .79 6F6 $ .79 38MG $.79
i 23 e 79 75MG 79
6C5 g9 6FS 79 55A1 .59
6HE .69 2525-MG 79 55A2 55
524 79 43-MG .29 5582 .55
REGULAR TUBES
Type Net Price Type Net Price Type  Net Price
00A $ .2F 46 $ .32 99X $ .39
01A 20 47 .32 99 Std. .39
v 45 48 79 wDII .55
10 79 49 .38 wbD12 55
128 26 30 53 1A6 .44
19 .29 53 44 IC6 A4
20 2t 55 32 2A3 42
22 44 56 24 2A5 .32
24A 29 57 »32 246 32
26 2t 58 .32 286 13
27 .23 59 44 6B5 t13
30 26 7tA 26 2A7 A4
3 26 75 .32 287 44
32 44 76 26 523 .28
33 33 77 .32 6A4 (la) .44
33 4478 .32 6A6 44
35/54 29 79 A0 6A7 A4
36 .29 B8O W22 687 .44
37 26 8l .55  6CH .32
38 29 82 .32 ¢D6 .32
39744 20 83 .32 6F7 .49
40 21 83v .52 12AS .69
4t .35 B4 A4 12A7 .90
42 .33 85 .32 1223 .29
43 .33 89 .32 2525 .33
45 24 99V .39 PZH .49
MAJESTIC TYPE TUBES

Type Net Price  Type Net Priee  Type  Net Priee
2A7S $ .83 758 $ .69  355.518 $ .55
2878 83 6F7S 79 538 .69
25-45 1.19  6Y5 79 56§ .55
222-G84 .83 624 48 578 .69
bA7S .83 625 79 58S .69
tB7S 83 248 49  GE? .69
&C7 B3 25-258 o K

6D7 .69 278 ! 2322 858 5

SPECIAL PURPOSE TUBES
Type Deseription Net Price Type Description Net Price

1828 Sparton type $ .44 586 Sparton type $.79
183  Sparton type 44 401 Kellogg type .90
484 Sparton type 44 403 Kellogg type 113
485  Sparton type .44 686 Sparton type .68
Type Deseription i

BH Kaytheon type 125 mil ree.
213 Full wave reetifier.
2168 Half wave reetifier
Neon Tuning Lamps (sindle conla:n
Neon Tuning Lamps (doublie contact)
866 Heavy Duty . .

866A Extra Heavy Duty

CHARGER BULBS

Type Net Priee
& 10 amp tilckle charger bulhs {tungar tvpey .$1.65
¢ amp charger bulh with wire (tangar type) 1.80
2 amp charger bnll without wire (1nng: t.80
5 anad ¢ amp charger holbs (tungar 4 3.75
15 amp charger bulls (tungar type) . 7.50
TELEVISION TUBES., PHOTO ELECTRIC CELLS.
1” sq. cathode television tube . . .. _ $2.85
1% sq. eathode televigion tube .. .. .. 3.85
1" sa. cathode refleciron window type S0-60 mils. .. 2.85
Cold cathode crater tube crater size 410 to 250 . . . 5.75

Photo electrie cclls (potassium type) 29" lengthurerall 1,75

I"heto electrie eells (potassiym type) 17 length overall 5.90

BPhoto electric e¢1s {eacsium typer 314" lengthy overall 3.90

I*hotn clectric cells (caexium type} 472 length overall 5.90

Phinto electric cells (eacsium type) 868 (ype . 3.90

Supersensitive Relays for above cells 2.95
MAKERS OF NEONTRON TUBES

ARCO TUBE COMPANY
227 Central Avenue Newark, N. J.

SHORT WAVE

2-Volt Short-Wave
Superheterodyne

(Continued from page 143)

transformers are pretuned or “peaked” at
the factory which makes the final adjust-
ment of the set comparatively simple, The
19 is used as a squure-law detector because
the author has been unable to obtain good
results with this tube operating as a bias
detector. The 3:1 ratio audio transformer
and the output section of the 19 provide
plenty of volume for comfortable loud-
speaker operation on most stations.

“Control” Line-up

As shown in the photographs, the set
is built up on a Tx9x2 inch chassis, no
front panel being used. The various con-
trols along the front of the chassis, reading
left to right, are as follows: (1) volume
control; (2) off-on switch; (3) “high fre-
quency” padding condenser; (4) “low fre-
quency” padding condenser; (5) filament
rheostat. The mixer coil is at the left of
the dial; the oscillator coil is at the right.
The method of mounting the sockets is
novel and contributes much to the clean-
cut appearance of the set. A drilling lay-
out is shown in Fig. 2.

Chassis Layout

The photographs and drawings should be
studied carefully before any of the parts
are mounted on the chassis. All of the
parts have been placed in the position that
gives the shortest and most direct leads
between them. The large or filament prongs
of the four tubes are placed toward the rear
of the chassis and the coil sockets uare
mounted so that the grid and plate leads
are short and direct. It is extremely im-
portant that the leads from the tubes to
the I.F. transformers be kept very short
and well separated, not to reduce losses, but
to prevent the LF, amplifier from oscillat-
ing. The by-pass condensers of both the
1C6 and the 34 sercen circuits should be
connected to the sereen-grid terminals of
the sockets themselves, and grounded i-
rectly to the chassis. The ¢nd of the by-
Dhass (undenser having the band or marked
“outside foil” gues to the chassis. If these
precautions are not observed the 34 may
oscillate or have a high noise-level. The
shields used on the 1C6. 34 and 19 tubes are
of the close fitting “jacket” type. In order
to obtain a “sure-fire” ground connection
for thesc shields, the author soldered a
short flexible “pigtail” lead to each shield
and to the chassis. This method proved to
make the set much more quiet than when
the shields were grounded by means of the
usual spring clip.

Mounting of By-pass and Fixed Con-
denser

The various by-pass and fixed condensers
and resistors arc merely mounted in the
position that gives the shortest leads and
are supported by the wiring. An exami-
nation of the photo showing the bottom
view of the chassis will show that appar-
ently all of the negative leads are morel)
grounded to the chassis, no “bonding” wire
being use in this case. Thix is true of
only the battery and audio frequency leads.
All R.F. and LF. leads are soldered to
machine screws through the chassis and
these machine screws are connected to-
gether by o single length of bus wire. This
arrangement gives a better electrical as
well as mechanical return for these leads.
Ncedless to say all of the connections are
soldered by mecans of a hot ¢lcan iron and
rosin core selder,

Three Dry Cells Will Operate Set
This receiver has heen designed for oper-
ation on three ordinary dry cclls as the

source of “A” supply. The filaments of
the 30, the 106, the 34 and the 100 ohm

| resistor are wired in parallel and the out-

put of this combination is then connected
to the negative filament terminal of the
19 socket. The positive filament terminal
of the 19 goes to the “A" positive and “B”
negative as shown in Fig. 1. By using this
parallel-zeries arrangement, the total drain
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INVALUABLE

| SHORT WAVE
|| 1°ColL BOOK

Short Wavc Coil Data
for Every Conceivable
Short Wave Receiver

VOOFT O3 FAVW 15

ﬂAD!O l’l Bl I(Al[lONS

5 Grecnuneh

_—

SHORTWAVESET BUILDERS

MUST HAVE THIS BOOK

. T is now possible for the ex- =

perinienter and short wave
enthusiast to obtain the most P

. exhaustive data on short wave
coil winding information that
has ever appeared in print.

. As every experimenter who has L
ever tried to build a short wave set
knows only too well hy experience,

. the difference between a good and ®
a poor receivor is usually found in
the short wave eoils. Very often
you have to hunt through conies of

. marazines, books, etc., to find the @
information you rcnuirc.

Between the twu caovers of this
baok you now find every possitile bit

. of information on coil winding that @
has appeared in print during the past
two years. Only the most modern
“dope” hasx been published here,

. No duplication. Illustrations ga- @
lore, giving not only full instruc-
tions how te wind coils, but dimen-

. sions, sizes, of wire, curves, how to
plot them, by means of which any @
coil for any particular short wave
set can be figured in advance, as to

. number of turns, size of wire, spac-
ing, etc. @

There has never been such data
published in such easy accessible

. form as this.

[
FRIENDS PESTER HIM
. Dear Sir<: Y
1 reccived your Short Wave Coil
Boock and am very well pleased, 1

. showed it to my radio friends and
now they are always pesteting me for @
coil data, hi hil

BERNARD A. DECKELMANN,
. 11348 So. State St., [
Chicago, 111,
o RADIO PUBLICATIONS
97 HUDSON STREET *
NEW YORK, N.Y.

Radio Publieations 7.36

97 Hudson Street,

New York, N. Y.

Please send immediately, vour Short Wave Coit Book, for

which T enclose 25¢ harewith teoin, UL N, stamms or nieney

order occeptable). Book is to be sent Drepaid to me.

Name . .. ... ..

Address ...

City and State

Please mention SHORT WAVE CRAFT when writing advertisers
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on the “A” hattery is only 0.26 anpere at
4 volts. The 500,000 ohm grid leak of the
second detector should be returned to the
negative filament terminal of the 19 tube
rather than to the chassis. If the leak is
connected to the chassis an undesirable bias
of 2 volts negative would be placed on the
grid of this section of the 19. Do not re-

Bottom View

mare cither the 7C6, the 10 or the 2 tubes
from thetr seekets while the “A” enrrent
ig turned on! If one or more of these
tuhes are taken out during operation, the
current drawn by that tube is forced to
find its way through the filaments of the
remaining tubes in the parallel combina-
tiotr.  This additional load may shorten
their useful tife,

Checking the Wiring

After the set has been wired, the wiring
should be checked by referring to Fig. 1
before the batteries are connected to their
leads. It is a good idea to close both the
filament and the “B” negative switches and
test from each “B” positive lead to the
chassis in order to determine whether any
short-circuits are in existence. A pair of
headphones and a 414 volt “C” lattery are
satisfactory for this purpose. If everything
has heen wired properly, a loud click will
he heard the first time the connection is
made and no clicks or very weank ones
should be heard on successive contacts, If
a loud click is heard every time the contact
is made and broken a “short-civeuit” exists
or the plate or screen grid by-pass con-
densers are leaky.

Aligning the Various Stages Easy
This short-wave superhet is extcemely

Pt 4
LTy +— 2 —«lm a1 11,1
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easy to align and adjust for maximum per-
formance. The procedure of bringing the
oscillator and the signal-circuit into correct
alignment is as follows: Place the 31-50
meter coils in their sockets and connect
the antenna and ground wires to their
respective binding posts. The proper volt-
ages are applied to the grids, filaments and
plates of the tubes as shown in Fig. 1 and
the volume control (R2) is turned full on.
Set condenser CP3 with its plates nearly
all out and adjust CP2 for about 509
maximum capacity. Now rotate the tuning
condenser to the lower end of this band
(about 15 or 20 on the dial) and try to
pick up some kind of a signal. The 35 mmf.
condenser, CP3, is adjusted for maximum
signal strength.

It will be noticed that two points of
maximum signal strength can be found—
one with the plates nearly all out and
another with the plates nearly all in. Re-
gardless of the band in use, the unmeshed
position is the correct one. The tuning
condenser is now turned to about 75 or 80
and CP2 is adjusted for maximum signal
volunte in exactly the same manner as was
done on the lower end eof the tuning scale.
Once the two padding condensers are ad-
justed, CP3 should not bhe bothered; any
necessary readjustment can be made with
CP’2 whijeh is much less eritical,

The oscillator coil values have been
worked out so that little or no “re-tracking”
of the oscillator is necessary when chang-
ing coils! In fact, this super is just as
easy to operate as an ordinary straight
rerrenerative receiver, using only one tuned
circuit,

Ordinarily very little realignment of the
I.F. transformers is necessary as these are
“peaked” to 456 ke, at the factory. How-
ever, a slight lining up of this circuit will
increase the overall scnsitivity of the set
if the original settings have bheen disturbed,
The procedure for LF. alignment is as
follows: Tune in a weak station (the
weakest that can be heard in the phones)
and, with an insulated screw-driver, ad-
just the trimmer of the grid section of the
output transformer for maximum ‘rolume.
Now adjust each trimmer in turn, working
back toward the mixer tube, until al four
condensers have been “peaked” for maxi-
mum sensitivity, If the signal becomes
very loud during this alignment process,
tune to a weaker station! Do not redure
the volume by twruing down the rohime
control! It
all cases signals must he received before
any attempt is made to adjust the IF.
circuits and wunder no eirciemstances should
the padding condensera be disturbed while
this process is being carried out! It js
usually necessatry to go over the I.F, trim-

mers two or three times in order to adjust |
this circuit for maximum performance if |

uny realignment is required.

Hinis on Tuning for DX Stations

A few suggestions on tuning this little
set may be pertinent. This receiver is
extremely sensijtive and may be operated
satisfactorily on a short antenna, except
when tuning for extreme DX reception,
The 50,000 ohm potentiometer in the sercen

cirenit of the 1C6 serves as a combination |

volume and sensitivity control and gives a
better signal-to-noise ratio when retarded
slightly. The operation of this control has
a slight effect on the tuning of the osecilla-
tor (about the same effect as the regenera-
tion control in the average regenerative
eircuit) and the circuits ean be re-tracked
by a slight adjustment of CP2. The ad-
justmcnt of this particular condenser is so
“broad” that it may be turned through
its full 180 degrees without throwing the
R.F. circuits out of alignment.

Tune S-L-0-W-L-Y!

The time worn adinonition to “tune slow-
Ty” also holds good in this case. The dial
shown in the photographs is 10:1 ratio and
is fairly satisfactory. A good high-ratio
airplane type dial would be more desirable.
Most short-wave fans will be surprised and
pleased at the way this “2-volt superhet”
brings in the “foreu:ncrs
and 49 meter bands, even when the power-
ful American stations are operating on ad-
jacent channels.

must he remembered that in |

on the 25, 31 |

Tllls great, new catalog is exclusively

for hams and experimenters. It's
written BY amateurs FOR amateurs.
No matter what you may need vou'll
find it here at lowest “WHOLESALE"”
prices. Reccivers, X’mitters, Kits,
Racks, Tubes, and parts by practically
every leading manufacturer. If you
have not received your Free copy simply
ask for Catalog No. 60-G4H on your
QSL card or if you have not yet re-
ceived Your ticket, a postcard wiil do!

WHOLESALE RADIO SERYICE

i-I:II:I llI‘l’H A\I'I-
CHICAGD. ILL. ATLANTA, GA.
SOLW JACKEDN BAVD.  #10'W FLACNTREL 5T MW

ERDNIX WY, HEWANRS_N_J.
AT E FORORA W §E 118 CENTHA L AT

¥ SPECIAL!

Latayetts 4-Tube TRANSCEPTOR com-
pletely wired and assembled. Bat-

terles and Tubes evira! Om sals 52?5“
Wholesale Radio Service Co.. Inc.

ot all cuar branches listed abave.

ONLY 3 TYPES OF

AMPERITE

dlore-
place any of the 30 vau nl ballast tubes
used in A.C. ot D.C. sets,

NEW LOW PRICE

Liat, §1.25

Abo new low price on teplacemenis for 2-Volt
Battery Geta, List $1.60

AMPERITE (ompany

SUPER SKYRIDER

gy BUDDY
FEH SEVEN x
SKYRipER &

Ameriea’s leading <hort wave receivers—rulers of the
vir! No other communnication receivers ofter vuw the
came advantages md conveniviree at the same imoder
ie prices that anvone can afford  Matal tnlws, lren
core [ If, (nils  No plug.lu eoils Micre-Vernter
Dials—Eleetro=-Mechanical  hand  gpread Ihaine-in
Power [acks amd SpeaKers, See these amazing re
ceivers at your johhers taday or write

COMMUNICATION DIVIRION

THE HALLICRAFTERS, INC.

MARION, INDIANA

* ULTRA
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Eleetion  year —sizzling  potltieal  compalgns—the
Dlggest ublic Address oppertunity ever ! Parades

rollics—stwnping  campaigons—ineetings—they  all
need and want Publie Addreess.  Get your ent of
thix  ftremendons gate. Tlie up with - ALLIKD-

we'll hein sell

You
hige protits.

quallty  seund ut

FREE! SPECIAL POLITICAL
P.A. SALES BULLETIN

Sed for this valuable
promoter now, I'n
Selks complete goup

viuipent

new 1A, sales.
yilue-packed.
itz for you-

portable, mobile, permanent-—a job Tor
every political souml need.  Get et for
the colning  campaign—the  hottest  in
years,  Seml for this FREE speclal

T*otitienl 1".A. Bulletin!

FREE 136 PAGE CATALOG

Radle’'s Leading Supply (ulde. 8pecial
Bound Seet o, Amateur Rection, Service
Bection. Thousands of Darts: dozens of
instruments, tools. seta. Kirs and lwwks

at the lowest prices.
FREE cony today!

h
ALLIED: RADIG

Write for your

]
= 833 W. Jatkion Blvd.. Dept. E. ™
] Chieago. 11l ']
. O send me your PREE Political 1*..A. Rulletin. l
. [ 8end me your FREE 136 page Calalog. [ ]
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SHORT WAVE NOISES

MURDERED

With the New
United 3-Tube
Noise Silencer

Fully deseribed in the
May lssue of Short Ware
Cralt This new and
imbroved Lawmb  Noise
sliencer is _now avail-
atle  to Short Wave
(‘raft readers at a special low price.
to your 1udlo set

Send Stamp for free Circular desrribing the new United Nnn'
Killer. eniton mame and model of your sel.  Special Price

offer for o limsted [ime onty,

UNITED RADIO & TEL. CO.
155 Washington St. New York, N. Y.

-

Custom dullt

PATENTS — TRADE MARKS

All inventions submitted held confidential and glven
peraonal attention by members of the fym.
Form *Evidence of Conception” and
instructions
“How to Establish Your Rights''—Free
L ANCAS'!‘ER. ALLWINE & ROMMEL

'ATENT LAW OF¥FICES
475 Bowen Bld‘. Washington, D. C.

We Maketo Ym?Specificatioﬁs

Metal Cabhinets, Chassis, Shield Cans to fit
Chassis, Panels—Aluminum or steel.

Send us Your drawing for estimates.

KORROL MFG. CO. Inc., Dept. §-1
232 Greenwich St., New York City

FACTS —About the New

“CHANGEABLE FIELD”
SPEAKERS by OXFORD

Write Now for Bulletin 3618
OXFORD-TARTAK RADIO CORP.
917 W. VAN BUREN ST.. CHICAGO, U.S.A.

| ican and

| volume on phones, and fairly good volume

SHORT

The author has operated this recelver‘
over a period of about ten days before
writing this article. No exceptional DX
reception has been received, simply be-
cause we have never tried for long distant
stations. However, all of the usual Amer-
“foreign’ broadcasters, such as
W2XAF, W1XAL, EAQ, GSC, DJA, HBL,
etc. have been received with ear-splitting

on the loud speaker. On the 20 meter
amateur phone band, stations have been
heard from all parts of the U.S.A. and
Canada as well as several Cuban. Costa
Rican and South American “hams”. On
every occasion that the author has oper-
ated this receiver, day or night, the bands
have been "mmply alive” with stations.

(For “Haw” use, the set can be fitted
with one of the new Crowe double needle
“band-spread” dials, which feature could
alse be used to advantage by the “Fan” for
tuning in the closely-packed S-W broadcast
stations in the € m.c. (49 meter) band,
ete.—Editor.)

List of Parts I

Cl1—2-gang tuning condenser, 140 mmf. each
sec¢tion, Hammarlund.

C2—Mica fixed condenser, .00025 mf., Cornell
Dubilier.

C3—Tubular paper condenser, 0.5 mf., 400
volts. Cornell Dubilier. |
C4—Tubular paper condenser, .06 mf. 200

volts, Cornell Dubilier.
C5—Mica fixed condenser, .0005 mf., Cornell
Dubilier.

C6—Tubular paper condenser, 0.1, mf.,, 400
volts, Cornell Dubilier.
C7—Tubular paper condenser 0.2 mf., 400

volts, Cornell Dubilier. |
C8—Mica fixed condenser, .00025 mf.,, Cornell |

Dubilier. |

C9—Mica fixed condenser. .001 mf., Cornell |
Dubilier.

CP1—Mica fixed condenser, .001 mf., Cornell
Dubilier.,

CP2—Midget tuning condenser, .0001 mf.,,
(100 mmf.) Hammarlund.

CP3—Midget tuning condenser, .000035 mf.

{35 mmf.) Hammarlund.
L1, L2, L3—See cail table.
R1—Resistor 14 watt, 25,000 ohms, L.R.C, |
K2—Potentiometer with switch, 50,000 ohms,

Electrad.
R3—Wire-wound fixed resistor, 10¢ ohms,
Electrad.
R4—Resistor 13 watt, 500,000 ohms, 1.R.C.
R5—Rheostat 16 ohmx, FElectrad.

IFT 1 iron-core LF. input transformer, 456
ke., Miller.

IFT 2 iron-core I.F, output transformer,
456 ke., Miller. |

AFT 3:1 rativ audio frequency transformer,
sirap mounting type, Thordarson.
1—7x9 inch chassis, electralloy (1.C.A.).
4—Four-prong sockets (see text).
2—S8ix-prong sockets (see text).
1—Seven-prong socket (for battery plug).
1—Seven-prong plug (for battery cable), Eby.
1—"off-on’" switch.
1——Shield for 106 tube “jacket’ type.
1—Shield for '34 tube “‘jacket' type.
t—Shield for 19 tube ‘“jacket’ type.
1—Dial (see text).
Knobs, tip jacks, binding peosts, ete., Eby.
Set of tubes (1C6, 30, 34, 19). R.C.A— !
Radiotrons.

Coil Table
Mixer Coils (L1)

Turns Range Spacing Size Wire
5 15-31 M. 1 diameter No. 24 D.S.C.
11 30-50 M. Close Wound No. 24 D.S.C.
23 50-100 M. Close Wound No. 24 D.8.C
52 100-200 M. Close Wound No. 28 D.S.C.
Oscillator Coils (L2)
Turns Range Tiekler (1.3) |

41 15-31 6 turns

30-50 7 turns

18 50-100 11 turns

40 100-200 19 turns
The oscillator coils are wound with the same
size wire and spacing as corresponding mixer
coils. All forms are 1%" diameter.

WAKE UP! FELLOWS!

$20.00 Prize Monthly for Best Set
@® THE editors are looking for “new” re-

ceiving circuits—from 1 to 5 tuhes
preferahly. A $20.00 monthly prize will be
awarded to the hest short-wave receiver
submitted. The closing date for each con-
test is 75 days preceding date of issue
(June 15 for the Sept. issue, ete.). In the
event of a tie, an equal prize will be given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE CRAFT,
99 Hudson St., New York City.
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DATAPRINTS

Just the
CONSTRUCTION
Information

You Need

To Build

e

Electrical
2 ft. Spark
Oudinin Apparatus
Action!

TESLA OR OUDIN COILS
Dlturlnt containing data fer conltruetlno
this 3 ft. spark Oudin-Tesla esll. Retuiress
I K.W. 20,000 volt transtormer os "'exciter”; s 75
see list below. Includes condenser data. . .

8 Inch spark, data for bullding. including eom-
denser data; requlres K. W, 15,800 volt
transformez; ses list bOlOW. e i errrrrme— O,

Violstta type, high frequemcy coil data; 11¢
volt 4.C. or D.C. type: 1” wpark: used for
“violst ey’ trealments and ‘‘Experimants”.. 0.859

How to operate Oudi.n coil from & vacuum tube
oscillator

$ inch spark
nltion coll ..

3 inch spatk Oudin coll:
Coll”*

.......................... 0.80
20 Trieks with "Tesls and Oudin Coils 0.50
TRANSFORMER DATA
1 k.w. 20,000-voit transformer data, 11é-velt.
60-cycle primary. Bultable for oponllnl 31t
Oudin coll ........c.ciiiiiinnnnns 0.50
% k.w, 15,000-volt transformer dntl. 110 mli.
80-c¥cle Drimary. Buitable for opetating 8-
inch Qudin ¢Oll L.iieuiiiiaaiansiiasaninas 0.50
Electrle Welding Transf. (2 K.W. 110 Vi, Prim.
18 Vt. Sec. Other Sec. Vi. data Rlven.b....... 0.50

Induction Colls—1 to 12 inch lnnrk dat
ARTIFICIAL FEVER Apbaratus..

(Low, Medium & High Power Dlll Glnn)

SLIDE
RULE

MIDGET

Metal 4" Dia.
Price $2.00 Net.

with case and
Instructions

Thin rule solves any problem in multiplicetion, divli-
sion, addition, subtraction. and proportion: it aleo
glves roots snd powers of numbers, sines. cosines,
tangents and cotangents of all angles: alse logs of
numbers. Adds and subtracts frections, Approved
hy colleges.

8” DIa. 25”7 Scale *‘Speclal’’ Rule, $5.00 Net.

TELEGRAPHONE — Records Voles
“Code"" lllﬂlh en dtesl wire by
nettem, C san be reserded °
and tnmluhd tolow.'" Construetion
data (speclal) ..................

or

MAGNET CCIL DATA
Powarful battery slectro-magnet: lifts 40 tbs
110 voit D.C. magnet to lift 25 lbs......
110 voit D.C., 300 Ib.. Lift slectromagnet 0.50
110 Volt D.C. ‘solenoid: lifts 2 1b. through 1 in. 0.30
11¢ Voit D.C. solenoid, Ufts & Ib. through 1 in. 0.50
12 Vot D.C. solenoid, 1fts 2 1b. through 1in. 0.30

A. . Salensid, powerful, 110-volt. 60-cyels... 0.50
MOTOR—1/18 H.P,, 110 volt A.C., 60 cycle
(sultable for driving 12“ (fan, etc.)—Data..... 0.50
MISCELLANEOUS DATAPRINTS
Radio Control of Model Boots.......... ..$0.50
Eleetric  Retrigerator Data .. 0.5
Treasure LOCALOL .cocrorivomoe s ecssnanns e,

Water Turblnes.....

20 motor clreuits—hook-ups 0.35
20 practical telephone hook-upl ........ vesvs. 0.3%
100 mechanical mov 0.30
I'olarized Relay—Uitra Senlmu vassseaneevass 0.50
Flectro-medical cofl (thocking coll)......,.... 0.50
Water-Wheels—How to Bulld and Light your s
house wevasuriiesssieserana. Qo

20 Blectrie Beil eireutti.
Publio Address System ..........cc.0000 o
Eleetrio chime ringer; fits sny c]oel,___.... e 0.50

20 “Elsctrieal Telcke’ for LODGES and
PARTIES . ..cooeivvicerncccnarennans..$0.50

How to Fry Egge on Cake of Iee Electrically..$0.50
*Rewinding'* Bmall Motor Armatures......... . 0.5

“ENGINEERING SERVICE BY MAIL"
(20% oft on orders for $3.00 er more. No C.0.0.)

The DATAPRINT COMPANY

Lesk Box 322 RAMSEY, N. I,
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1-Tube—-1-Crystal—4-Bands!

(Contimeed from page 142)

where grid current flows during a portion
of the input cycle, two of these tubes will
deliver 60 watts of audio and the peak grid
input power required is only 350 milliwatts.

The foregoing, together with the illustra-
tions of the tube, showing different stages
of manufacture, together with the drawing
indicating the electron beaming, will give
the reader a fair idea as to just what this
tube is all about.

Immediately, of course, the question
arises as to what a tube of this type would
do for the amateur (Ham) besides pro-
viding audio frequency power. Tests run
on a single tube as a crystal oszcillator
showed undoubtedly that this tube is des-
tined to become more popular than the 47,
or 59 ever hoped to be. The data compiled
and shown in the table is for a single tube,
either in the tritet or straight pentode
connection, with 500 volts on the plate
and 280 volts on the sereen, with a grid
leak of 150,000 ohms. In the table, plate
current is given in two values, “R” indi-
cating at resonance and "OR”"—off reso-
nance.

With an 80-meter crystal we find that
in the straight tetrode connection, the
plate current dips down to 10 ma. and goes
up to 85, off resonance. The screen voltage
was 280 and the sereen current 9 ma. with
the plate circuit unmounted. The measured
output was 20 watts. Imagine an oscillator
providing 20 watts output with only 30
watts plate input! In each case, when the
plate circuit was loaded to maximum out-
put, the screen current drops to 5 ma. So
here we have approximately 1.4 watts
screen dissipation, 30 watts plate input and
20 watts output! In the well-known tri-
tet circuit, doubling in the plate e¢ircuit
provided a tremendously strong sccond har-
monic; referring to the chart we see that
the plate current dips to 15 and goes up
to 85, and the power output is 20 watts.
There appeared absolutely no decreuse in

power output when using the 6L6 as an
oscillator-doubler!

This great amount of power obtained
when doubling, lead us to believe that the
fourth harmomic might be worthwhile cul-
tivating. Examination quickly proved this
a good hunch and we find that the plate
current took a dip from 85 ma. to 42 ma,,
and indications show that there was greater

than 5 watts output on even the 4th har- |

monic!

So at last we have a tube in which we
can quadruple the frequency directly from
an 8¢-meter crystal and have sufficient
power oulput to excite a fairly medium
powered amplifier tube! Operation with a
40-meter crystal gave practically the same
results, as will be seen in the table.

No attempt was made to bring out the
10-meter harmonic with a 40-meter erystal.
But the test oscillator worked the TYacific
Coast on 20 meters using a 40-meter crys-
tal! Undoubtedly there will be a number of
other uses for this tube and many combina-
tions using it will be suggested. We hope
to present a more elaborate transmitter
using these tubes in the next issue of
Short Wave Cruft. Unquestionably, it is
the most valuable oscillator tube which has
been offered the amateur thus far.

£1.6 Crystal Oscillator "late Voltage 500—
Grid Leak—150,000 Ohms With 80
Meter Crystal

Conneetion Plate Current  S$G
tn- Out-
put  put
Tetrode R olt Valts eorvent®
10 ma 55 ma 280 9 ma 30 20
Tritet
¢Ind MHar) 13 ma 85 ma 280 10 ma 30 20
Titet
(ith Mar)) 42 ma 5 ma o0 9 ma 30 5
with 40-meter er1astal
Trtrmle 10 ma L] 0 O ma 30 20
Seeotd Harmonde
Fritet 18 ma R ma 280 O ma 30 18

Nuote:—Nereen cnrrent 5 ma. when plate circuit s fully
loaded.  Nercen dnput 1.4 waits
* wWith oo plate lowd.

Short Waves and Long Raves

(Continuved from page .146)

GOOD NEWS FROM RHODESIA,
SOUTH AFRICA

crystals whose frequencies are at the one
end of the band. The result is that there
is a big slice of the band left to listen for
DX in. If 4 man has signals with keyclicks
he is boiled in battery acid. The Rhodesian
stations ure 1009, erystal-controlled, so if
anyone hears a non-crystal note, using the
ZE call, don’t work him as nothing under
T8 is radiated from this country.

The receiver is a bhattery-operated TRF-
Det-2 LF contraption, which “works.” As
one can buy a good sccond-hand motor-car
for the price of 4 HRO National receiver,
such receivers are scarce and we have to
make the best of what we can get. Still
it’s great fun—the kick the W's have be-
hind their signals makes up for the laek of
“Single-Signal Supers.”

I get vour magazine every month from
the Salisbury llerald Bookstore and 1 wish
Short Wave Craft the best of luck, 73.

Ycurs sincerely,
R. Jurs, ZE1JN,
The Observatory, 16 Lawley Road,
Bulawayo, Southern Rhodesia, S.A.

(Greetings! R. J., and from the phato it
appeurs that yon have a very cfficient
short-wave transmitting and receiving stu-
tion. You might like to write an article or
g0 for Short Wuave Craft, and we imagine
a deseription of the antennas you may use
when mal-ing your long-distance contacts
would prove worthwhile to the reuders of
this magazine, giving all the dimensions
und elevations of the antenna wires, type
of coupling used, and the direction in which
the antenna points.—Editor)

STEPHEN CASEY, W2IIR, PERTH
AMBOY, N.J.,, HAS A-1 STATION

former, for economy or other reasons, and

when they try to modulate the carrier the

2]:1(]@ voltage and current varies on the
nal.

If they try this system, it will work very
nice as long as they are not over-drawing
the transforner rating,

If my fellow amateurs wish to exchange
photographs of the “rig” or “shacks,” 1 will
be very gluad to do so.

Regarding your magazine, Short Ware
Craft, ¥ hope that you will continue the fine
work you started a long time ago for the
redio loring public and radio amateurs.

Very 3.

StErnEN CAsSEy, W2IIR,
901 State Street,
Perth Amboy, N.J.

(We are rery glad to publish the pheoto
of wour excellent trunsmitter and shall Le
pleased te Tare you write gome other ar-
ticles, deserihing in detail the makeup of
pour transmitter and also senie of your ex-
periences, and the types of receivers you
harve found best. Do not forget also that
awe pay for all constyructional articles pub-
lished in Short Wave Craft, and that we
ahieays are on the lookout for good articles
of this type, giving fudl circuit and other
details and photos of the get. Other topics,
such ag tuning up the antenna to the trans-

mitier, ete, form “live” subjects also.—
Editor.)

Don’t Miss the August Issue!
Lots of Features for
S-W FANS!

SG Watts Watls I
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BRUSH Sohetical

Microphone

Forremote pickup, "P.A.,' com-
mercial interstation and amateur
use. Low in price...but huilt 1o
Brush's traditionally high me-
chanical and electrical standards.
Wide frequency response. Non-
directional. No diaphragms. No
distortion from close speaking.
Trouble-free operation. No but-
ton curcent and no input trans-
former to cause hum. Beautifully
finished in dull chromium. Size
only 2% inches in dizamerer.
Weight 5 0z. Output level minus
66 D.B. Locking type plug and
socket connector for either sus-
pension or stand mounting at
oo extra cost. Full details, Data
Sheet No. 13. Free. Send for one.

BRUSH Lzyae!

' | Microphone

% |
| [ "
| ‘[ For after dinner and convention
| speakers, lecturers, etc. Gives
| gty great mobility. The smallest.
lightest microphone on the mar-
ket. Size i¥% x 1% x 3. Weight
with coat artachment less than
1 oz. Special internal construc-
tion and rubber jacketed outer
case insure Quiet operation. No
interference from breathing
noises, etc. Typical Brush sound
cell response and trouble-free
operation. Details on request,

RUSH'

i1a
FAlETRIC

1% o
T ESIET S

RABIS SHA

Liberal allowances on your old receivers to-
wards the purchase price of any of the fol-
lowing new receivers:
NATIONAL HRO RME.G69
HAMMARLUND SUPER PRO RCA ACR-175
PATTERSON PR.12 SUPER SKYRIDER
JUST A FEW LEFT! Peetless 3-tube 332 watt high
galn ampliflers, less speaker, micruvphoue ard tubes
H only = 3.20
LIMITED SUPI'LY _. ORDER Now!'
BLILEY 20.meter type HF-2 crystals, fully mounted
in #tock, net $
Cable Agddress “Uncledave”™
Long Distance Phone 4-5746
Include 20% deposit with c.o.d. ofdefs
Priees F.0.B. Alhaniy Foreign Trade Solicited
end for new Ham Catlalugue—just cuil

BUILD YOUR OWN
ELECTRIC OUTBOARD MOTOR

From ol mite gencrator.  We shaw you
Bew.  Make money Imilding for othefs,
Variable Speed. Light sweight aml Silent,
Operates from 8 to 12 hours
on ordlnary storage hattery.,
Dlme brings complete sim- T2~
ilitled Dlans and catalog,

LEJAY MFG. GO, 1517 W. Lake. Minneapolis, Minn,

Manufocturers ‘of
VITREOUS TRANSMITTING GRID LEAKS
VOLUME COMTROLS - POWER RHEQSTATS

Write for Complefe Free Calalag

ELECTRAD, Inc.

175 Varick Streat, Maw York

See Pages 180 and 192 for

Remarkable Subscription Offers

Please mention SHORT WAVE ( RAFT when writing advertisers
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You Can Become a Fast, Capable

RADIO OPERATOR at Home

With the Famous CANDLER
F.Scientiﬁc Sound System
APy That Trained

A, i’} Champions

Ted McElroy

and Jean

Hudson

CANDLER

SYSTEM

HARVARD

3 UNIVERSITY
by McElkroy

We Teach You Everythin
able you to obtain yaur
Iy, easily, inexpensively,

need. Fastest Amateurs and

2 Necessary o en-
"Ham' License quick-

Tell

us what you

Com'l ops were CAND-
LER trained. Learn Code
RIGHT with the SYS-
IFM  that  taught  the
Champions !

FREE—New BOOK OF

FACTS for Beginners. who
want to learn code, com’l ops
and amateurs who want to in
trease their speed Qquickly,
easily.  Contains stories of
the Champions and informa-
tion  that will help vou. A
card will bring this valuable
BOOXK to you. No obligation.

CANDLER SYSTEM CO.

Dept. S-7 ASHEVILLE, N.C.

MAC KEY @ $7.95 finest speed key
huilt; MAC 0SC @ $3.95 ac/dc¢ oscil-
lator. Tone control; MAC CORD 3$1.00
navy spfn speed key cord; MAC MA-
RINE receiver 550-850 meters. r u intd?
Few deluxe MAC KEYS @ $15.00 fm me
di. Wri me. T. R. McElroy, 23 Bayside
St., Boston, Mass. If u hy Mav Key wri

me for xmy ipt & dsrb ifn.

THE PERFECT

CODE TEACHER!

——=NEW MASTER TELEPLEX=—0x

For beginners, oxperlenced operators, and schonlreon,
The sure rasy way to learn code and to st P up dour
speed. This wmazing new insteument wili reeord your
own setding gn dieuble row perforated haper and’ te-
neat it lack to you at any speed you deslre.  10.000
werds ean be recurded on onhe tape.

NO BATTERIES BUY ITOR RENTIT
NO WINDING Send for Folder 87, which

ALL ELECTRIC ‘clls you low to get the

uslel of lllniu Instrunent

- b . without buying . Neo

1t is the same fn prin ablipatlon.  We  furnish

iple, and in operation complete course and per

< eqpinl to the Wheat- | senal  instruetion with a
~tone Perfuratur amd ;"1(:"3”:‘:‘:‘.(' on‘g‘.“"";:_lt;:'
Fransmitter, which l Write today for informa-
eant uver $1,000, tion.

TELEPLEX CoO.

72 Cortlandt St. New York City
The New Master Teleplex  ““The Chaice of Those Who Know™

[ - N
d d Te) Degree in 2 Years
Complete Radio Engi-
neering course in 96
weeks.  Bachelor of
Science Degrec. Radio
(television, talking pic-
tures and the vast
electronic field) offers unusual opportunities for
trained radio engineers. Courses also in Civil,
Electrical, Mechanical, Chemical, Aeronautical,
Engineering; Business Administration and  Aec-
counting. ow tuition, low living costs. World
famous for technical two-year courses. Those who
lack high school may make up work. Students
from all parts of the world, Located in pictnr-
esque hill and lake rtegion of northern Indiana.
Knter September, January, March, June. H'rite
for catalog.

2576 COLLEGE AVE.

ANGOLA, IND.

SHORT WAVE

Radio Amateur Course

(Continued from page 155)

tioned in this discussion into a 3-tube re-
ceiver, consisting of a pentede, R.F. ampli-
fier, pentode detector, and triode audio am-
plifier. In tuned R.F. circuits of this type,
shielding is necessury as indicated in the
diagram. This should separate the two
stages completely.

The input to the R.F. stage is also induc-
tive and when a doublet is used the dotted
connection between the antenna coupling
coil and the ground or “B” negative {s not
made. This connection is only made when
an antenna and ground combination such
as the Marconi antenna is used.

400 Megacycles Used
by French "Hams"”

(Continued from puge 140)

(HBI9RDL) several novel aerials were
evolved for both mohile and stationary
units. The antenna shown in Fig. 6 is a
reflector system resonating at 3 meters
with the oscillator located at the optical
focal point. This unit consists of a group
of rods connected together and each reson-
ating at % the transmission wavelength.
The entire group of rods is arranged in a
paraboliec curve with the aerial at the focal
point or slightly beyond it. The use of the
lower frequeney (34 meters) for the rotlec-

| tor allows more flexibility in the trans-

mission frequency than when it is tuned to
the quarter-wave or half-wave point,
FFigure 7 shows an intcresting type of
antenna used in the experiments which is
credited to Marconi by M. Luthi. This
directional aerial eonsists of a series of
half-wave rods arranged in such a manner
that the entire resonant frequency is equal
to twice the resonant frequency of any one
rod, The use of this series connection in-
creases the radiation of the system over

| single half-wave resonator,

|

Another interesting radiator is shown in
Fig. 8. In this case, each of the open cubes
formed by the crossed wires, forms a reson-
ant circuit which is tuned to one-fourth of
the transmission frequency. In the case of
this antenna, th2 outer cubes act as re-
flectors, so that a strongly polarized wave
is emitted. Some of the most distant trans-
missions with the 400 me. rig of HIBYAQ
were accomplished with this radiating sys-
tem.

Perhaps the nrost astounding fact in
these interesting experiments of two
French amateurs is—not that communica-
tion was actually established beyond optical
range distances (line-of-sight) on this un-
usually high frequency—but rather that
the equipment and tubes were parts which
were readily obtainable on the market.
And remembher-—the signals—Dboth voice
and buzzer-modulated C.W. were picked up
with R8 strength—no “imagined whispers”
for these hams!

“HAMS” TALK TO ENGLA
ON 5 METERS!

® A 3450 mile two way short-wave phone

conversation was carried on between
four amateurs in Trov, N.Y., and a short-
wave station in England, according to
press reports dated April 15.

R. W. Schermerhorn, Malcolm Hormaats
and Frank Granger, of Troy, and Joseph
Wright of Waterviiet, are the young men
concerned in this record-breaking 5-meter
contact ecstablished across the broad At-
lantie.

This reported 3450-mile jump on the
H-meter waves was attributed to freak at-
mospheric conditions.

D
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REAL RADIO ENGINEERS!

Kendall Clough .

hiel Engineer = B .
Cloueh TrensieCo | "t ANy R-T-1 TRAINED MEN
Earn Up to $75 a Week and More

These industry appointed englneers
ho work for large radio manufae-
turers, will supervise sour Training
ar hame, and get you ready for ygoomd-
way Jobs n Hadie Broadeasting. In-

E. E. Gramer

(' hief Engineer
Standurd Tr'sf'e Co.
Harl £. Hassel
Chief Fngineer
Zsnith Radlo Corp,
H. C_Tittle

Chisf Rallo Fngin’r
Grunow Radio

stallation, Retvielag, 'ublic Address

f'?-w"!““‘ . syvsiem mud "hoto Electrie Cell woPlk
ce My r, Philen | N

Radio & Telev. Corp Also for Ing actinity in Televi-

jon Opupottitnties  for  propetty

Dr.C.M. Blackburn
Radlio Engincer
. R. Mallu.y & Co,

Irgined nten Dettel than ever hefare
Fam whlle you learn, Some make $5
and $10 a week extra In spare tlme
e to two weeks  after  stating.
Many carn up to $75 g weck in full
titne johs oF their owh busihcas.
GINe eVen muere. No other training
like mine. Get the facts if you want
Grumny, tewart- a bhelter joh.  Write Now for my free
Warner and others. book, Ray D. Smith, I'resident.

RADIO AND TELEVISION INSTITUTE
Dept. 21-B, 2150 Lawrence Avenue, Chicago, 1l

50 Big Radio Con-
cerns Endorse R-T-1

Amnn§ them  are
Phlleco, Crosley

RADIO or MORSE CODE

Easy to Learn with
INSTRUCTOGRAFPH
Code Teacher
The most practical short eut

",

to master eode. gualify  for
fiov, exams., and Inerease
3our spewd  Instruerograph
sends  you perfeet rode at

I'rac-

it's
In twe
Junior
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my  speed
tice  when
always reads
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Femomy
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Itook of Instruetlons. You
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for complete (details now

to—

INSTRUCTOGRAPH

Company, Dept. SW-7
912 cvakeside Place,

. v Eenrorentatives
Radio College of Canada, Ltd., 863 Bay St., Toronto

Be a TELEVISION EXPER

LEARN TELEVISION WITH RADIO NOW!
Here's opporiunity! Get ready for the best paid jobs in
Radio as Felevivion sweeps the countey, Train ar big-1ime
broadcasting station. Ger aciual experience over our Tel-
evrson Matwon WIXAL andcommercialsiation Wo X BY,
Write 10day for free folder and literaturc showing actual
photos of Televivon broadeasting, opportunitics. ete.

FIRST NATIONAL TELEVISION, INC.
Dept. 8'7, Power & Light Bldg_.,rlhns-! City, Mo,

v—— e e
ENGINEERING,
broadessting. ariation and polies radio. servieing. ma-
rine radio telegraphy and telephony, Morie tulegraphy
and railway accounting taught theroughly. Engineer-
ing courss of nine months’ duration equivaleat to three
Yoars of collsge radlo work. AIl expenses low. Cata-
log fres. School established 1874.

Dodge’s Institute, Turner St., Valparaiso, Inda.
RCA Institutes offers an {ntensive course of high
standard embracing all phases of Radio, Prac-

tical tralning with modern equipment at
New York and Chicago schools, Also ape-

clalized courses and liome Study (ourses
under ‘“‘No obligation* pian, Catalog.

Dept, 8\W-38,
Inc,
Mart i

RCA INSTITUTES,
o L L IO, - R lnllr:ciun-‘::iu 1008~
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Modern recelvers a
RADIO i

demanding men with

modern tralning for
service work, New training method
and service equipment offer itarts
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today for FREE hook of detalls.
Fadlo Tr-lnlne: Ausacvll-tl on of Amsrics
4825 Ravenswood Ave.. Chicage
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"Ham” Antennas for the Low
Frequency Bands

By ARTHUR H. LYNCH

Data for Making Half Wave Doublets Suitable
for Receivers As Well As Transmission
Up to 250 Waltts.
® THE business of providing amateurs
with doublet antennas for transmitters
has, up to now, required more than ordin-
ary mechanical ability and the proposition
has resulted in a considerable expense.

The arrangement shown eliminates a lot
of the difficulties which have existed in the
past and provides the “Ham’ with a ship-
shape antenna, which is both rugged and
inexpensive,

The first, and possibly the most import-
ant, recent eontribution to low frequency
*ham” radio, has been the introduction of
a new Cahle. By the elimination of all fab-

42 STRAND
ANTENNA WIRE

I
My

WIRE CLAMPS
y M

NAVY STAN, DAhD
INSULATORS

IMPROVED -~
*GIANT-HILLER" CABLE

Detail of Antenna Here Described

ric, the *“wick effeet” which has been both-
ering amateurs who have been using other
types of twisted-pair lines, has been thor-
oughly eliminated. The use of stranded
wire in each conductor makes the entire
assembly quite flexible. Pure Laytex is
used for insulation for two reasons.

First the outside covering on each con-
ductor may be made extremely thin, and
for that reason the surge impedance of the
line is kept quite low—approximately 82
ohms. Secondly, in spite of the very thin

wall, the voltage breakdown between con-
ductors is very high, being well above
25,000 volts.

Another and entirely new type of an-
tenna wire is being placed on the market
and it is made up of 42 strands, It is ex-
tremely flexible and very easy to work.
The new antenna wire clamps, shown in the
insert, make it possible for the 'ham” to
provide himself with an antenna which is
perfoectly free from loose contacts, although
it is not necessary to use solder. The
manner in which the elamps are attached
to the antenna wire, as well as to the lead-
in wire, are shown in the insert.

The impedance of the transmission line
is matched to any half-wave doublet, no
matter whether it is for use on 20, 40,
80 or 160 meters, by maintaining the di-
mensions, which are shown in the triangle
in the center of the figure.

The two quirter-wave portions of the |

antenna proper are made slightly longer
than & quarter wavelength each and they
are gradually reduced by manipulating the
new antenna wire clamps at the two out-
side ends of the antenna, until the total
over-all length brings the antenna into
resonance with the crystal frequency of
the transmitter.

This procedure eliminates the necessity
for cutting and a lot of extra soldering.

In a few instances it has been found that
obtaining the correct impedance mateh he-
tween the transmission line and the tank
circuit of the transmitter, has required a
delicate adjustment of the coupling.

In many cases this adjustment has been
greatly simplified by placing a .0001 mmnf.
variable condenser across the lower end of
the transmission line.

This article has been prepared from data
supplied by courtesy of Arthur H. Lynch,
Ine.

What Does It Cost to Become
an Amateur?

(Continned from page 137)

transmitter, for radiophone work you must
have a good quality microphene, speech am-
plifying equipment, and a modulater unit,
all of which involve a rather substantial
financial outlay, even for a very low-
powered radio telephone. If cost is no ob-
ject, well and good—you may expect to
spend for a low-powered phone, suitable
for econsistent communication over a couple
of hundred miles on the so-called 160
meter band,” where your first operation
will commence, approximately onc-hundred
dollars—divided as follows; a radio fre-
quency unit, which must be a stable. madern
CW  transmitter preferably erystual-con-
trolled, with at least three stages, 850 for
parts. The modulator unit for such a phone
will take another 820, the speech amplifier
about §7.50 and the balance of your hun-
dred dollars will go for the microphone and
accessories such as the crystal and holder
and also the transmitting antenna equip-
ment.
Look Out for “Bargains”

Remember, in this discussion we are con-
sidering only GOOD apparatus, of reliable
manufaeture—it is true that much equip-
ment may bhe had at “so-called” bargain
priecs, but unless the purchaser is familiar
with various items or apparatus and their
customary prices or is dealing with a re
putable supply house, he can go far astray.
Accordingly we are recommending that the
entrant in this field purchase his first equip-
ment only from hauses of cstablished rep-
utation—he will find a large choice and
varying price range at most radio supply
stores. A transformer for example, may bhe
uncased at a low figure, or supplied in vari-
ous styles of enclosing housings at an in-

creased price. It is still the same trans-
former and the purchaser should govern his
selection by his pocket-book, confident in
the knowledge that for performance pur-
poses he will find either type identical.

Be guided, if possible, by other amateurs
who are more experienced in their hobby
than you. When this cannot conveniently
be done, put your trust in a reliable well-
estahlished radio supply house that spansors
no cutrageous guarantees or “discounts.”

To enter the amateur radio telephone
field in a small way with equipment that
will be acceptable both to the Federal Com-
munications Commission and to the amateur
fraternity at large. vou should be prepared
to spend at least one hundred dollars. Your
ability to pick up ood used equipment from
other amateurs together with your con-
structional genius will enable you te reduee
this figure quite substantially.

A CW Transmitter Cheapest to Start |

With

If vou are short of funds do net be dis-
mayed by the above figures. It is not neces-
sary that you enter upon your amateur
activity as a “phone man.” You must learn
the code regardless of whether you plan to
use phone exclusively or not and with
limited funds, it is entirely possible to build
a simple, though eflicient radio-telegraph
transmitter; adding to your equipment as
vou can afford to and eventually acquiring
the outfit which you desire. This can be
done in such a way that the simple equip-
ment with which you start, need not be
discarded as your outfit advinces, but be-
comes incorporated therein.

(Continued on page 181)

HRO JUNIOR

SUPERHETERODYNE

The HRO Jonior is n superlsterodyne e
coiver, ontstanding for its exeellences aml  low
price 1t ie slestmnd expressly for those who

wre interestod inw

1 wide: short wnve necep-
tion, and whoe demand  the performanoe of a
comuercfal-type  eciver. lmt e not reqoine
the highly spwecializd fentives that nessessarily
mercase e cost of o weciver designe] eas
pressiy for twoenwad comtnercial service

A mine tinhe eleenit vincloding twe stages
of prosclection and  twa stages af 117 with
air  dlclectric. trimming  eaplensers), a4 pre

cisfon bt tonmg condenser, separate <higlded
Cofls. pnd steiet adberonee to National's high
stumdard of quality permits the attafnment of
msnrpssal selectivity atld sonsitivity Lah-
atitory c=libration of auch cadl psuge, plis thao
Nl casy-reading tuning dial (no perplexing
intermingtid  toning soplesl  provides an  pe
cirate: enns for logging and baating statjons

Iast or slew toning (5 aceomplished by et
clever arrengetmeit of the tuning drive mechan
1= Ouly  one kol s used—no unhandy

detthle of two position knobes

For those desirlug the speciallzed featnres of 4
crystal fliter, 8 nwter and amalenr band spread, wa
recommend the standant HRo!

Wilte fer an iliustrated description of both re-
refvers,

NATIONAL CO., INC.
MALDEN, MASS.

215 to 1 BANDSPREAD

MAKES
YOUR

To
TUNE!

A Real Precision thitrument With Micrometer Drive!

No matter what kil of radio set youn own, 31 will
he improved with this 215 o 1 ratle Bandspread 4
in. Disl. Humlreds of stafipng you have never even
hearit on the cronwded short wave bands can now be
casily 1uned Ln.

Make your recelver a laboratory Instrument! Mounts
In u jiffy; hecds anly ohe serew hole. Flis auy 47
or 57167 shaft,  Made of genulne Bakelite, zhim-
inuni, amd niekled brasg,  Priction chiteh disenzages

reinber at will for course tuning, Regulat priece £3.00.
Mount this Hal on sour front panel and have a
receiver of whieh son will be protd?

ORDER NOW! QUANTITY LIMITED! gc
SPECIAL POSTPA|ID PRICE

Two for $1.25
GUARANTEED—Money Back If Not Satisfied!
ACE RADIO LABORATORIES,

1619 Broadway. Dept. SW-7 N,

Y. C.

e

“A REAL POWER PACK

llsn unusually Low PRICE

nly 100 Model X Jeft

325 Volts PURE DC at 50 Milli-

amperes and 2 Volts AC CT S
mrm Completely wired and
ested. Built on heavy steel chas-
1] hed in b

tube. M .
sold,
SPECIAL PRICE, Only.. ..... ... c.oo.o.... 99"
General Engineering Corp., Dept. S-7, Charlotte, Michigan

'CALL LETTERS

to dress up your station. Beautifully mounted

on large glass panel and attractively framed.
Laiters of unbossed real golit or sllver.

25c a_letter. Npecify yold or silver.—Order
direct, enclosing remittance.

Mounted complete and sent postpaid, only |
G.F. SIGN CO. 1505 N. Paulina St., Chicage, 11l

Please mention SHorT Wave CRAFT when writing advertisers
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HOLLAND

® THE Dutch stations made another
change in their schedule on May
25th. PHI on 17775 ke. is on daily
except Tues. and Wed. from 7:30-9:30
a.m., with its regular programs for the
Dutch East and West Indies. On Sun.
it is also on from 1-2 p.m. with a pro-
gram for Africa. PCJ on 15220 ke.
broadcasts a programm for East Asia on
Sun. from 6:30-7:30 a.m. and broad-
casts experimental programs on Tues.
from 4-6 a.m. and on Wed. from 7-11
a.m. PCJ on 9590 ke. broadcasts each
* Sun. for South America from 7-8 p.m.
The most important news is that PCJ
on 95490 kec. is now broadcasting ex-
perimental programs each Wednesday
irom 7-10 p.m. This marks the re-
turn of these famous programs to the
air after an absence of about 5 years
as PCJ has not been operating on 9590

ke. since 1931.

FRANCE

@® RADIO Colonial is now operating

on ‘“summer time.” The schedule
is 14 am. on 11880 ke, (TPA3)
4:55-10 a.m. on 15245 ke. (TPA2),

10:15 a.m.-5 p.m. on 11880 ke., 5:15-

9:15 p.m. and 9:45 p.m.-12 M. on
11715 ke. (TPA4).

HICKSVILLE
® A NEW experimental station,

W2XBG at Hicksville, L.I., .N.Y,,
has been reported broadcasting news
reports around 7:30 p.m. on 6010 and
This station is operated by

6425 kc.

Wwith Your $1.00
Subseription to
Short Wave Craft

SHORT WAVE

When to Listen In

By M. Harvey Gernsback
(All Schedules Eastern Standard Time)

Press Wireless, Inc., who operates a
large number of telegraph transmit-
ters at Hicksville.

AUSTRALIA

L A new station will shortly take the

air in Western Australia. It is
VKG6ME, operated by the Amalgamated
Wireless of Australia, Ltd. The new
station will be located near Perth, W.
Australia. It is expected to operate
on the same frequency as VK2ME at
Sydney, 9590 ke. It will broadcast the
same type of programs as 2ME. This
station will be in operation by July 1st
if all goes well.

ENGLAND
® THE Daventry schedule for June
is as follows: Trans. 1,11:30 p.m.-
1:30 a.m, on GSB and either GSD or
GSN. Trans. 2, 6-8:45 a.m. on GSG and
GSH or GSJ. Trans. 3, 9-10:30 a.m.
on GSG and either GSF or GSJ; 10:30
a.m.-12 n. on GSG and GSF. Trans.
4, 12:15-3:40 p.m. on GSB, GSD and
GSI; 3:40-5:45 p.m. on GSB, GSD and
either GSO or GSG. Trans. 5, 6-8
p-m. on GSC, GSD and GSP. Trans.
6, 9-11 p.m. on GSC, GSD and pos-
sibly GSP or GSI.
GERMANY
@® The latest schedule of the German
stations is: For E. Asia, 12:30-
3:50 a.m. on DJN and DJQ, 3:50-7
kll).?i‘l on DJQ, 8:05-11 a.m. on DJN and

For S. Asia, 12:30-3 a.m. on DJA,
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3:50-8:05 a.m. on DJB, 8:05-11 a.m.
en DJA and DJB. From 1:30-3:30
am. DJR and from 5:45-7:30 a.m.
DJL. Both of these last two are ex-
perimental.

For Africa, 11:35 a.m.-4:20 p.m. on
DJD and DJC. 12 n-2 p.m. on DJP
and 3-4:20 p.m. on DJO. The last
two are experimental.

From 4:50-10:45 p.m. DJD is on for
N. America, DIJN for S. America and
DJA for Central America. In addi-
tion DJM is on experimentally for N.
America from 7:30-9:30 p.m.

TIGPH
® A LETTER from the Director of
TIGPH, “Ailma Tica,”” Apartado
800, San Jose, Costa Rica, gives the
following schedule. Daily, 11 a.m.-1
p.m., 6-10 p.m. This station relays
long wave station TIX each evening
from 9-10 p.m.
PANAMA

® A NEW station is reported at Colon.

The call is HP50, address is Box 33.
The station operates daily from 7:30-
9 am., 12 n.-1 pm. and 6-9 p.m. on
6005 kc.

CANADA

@® VEIDR, sister station of VEIDN, at

Drummondville, Que., has returned
to the air. It is on daily, relaying
CFCF in Montreal, from 6 a.m.-11 p.m.
and on Sun.,, from 7 a.m.-9:15 p.m.
VEIDR is on 6005 ke. also. Address
the station in care of the Canadian
Marcom Co.

because it is our

Sixth Anniversary

GIFT toYOU!

This year, SHORT WAVE CRAFT celebrates its Sixth Anniversary.
Annual increases in circulation, plus authentic, exclusively short-
wave editurinl material,
tionably the leading magazine in its field.
notahle occasion, the Editors have written this outstanding book.

Partial Contents of Short Wave Guide

makes SHORT WAVE CRAFT unques«
To commemorate this

% ¥ FREE

Brand New
Book,
The special subscriptlon rate s 7
mawthe for $1,00,  (Rtegular news-
stand rate {3 $1.75.)

Herxl the coupon today, with your
remittance of One Dollar  ($1,00)
When your suliseription is received,
# coliy of our RI"ECIAL ANNIVER
NAUY GIFT will he sent to you—
1rosTIrAD.

You do not have to be 3 new subscriher
to recelve this girt, If You are a suli
“r{l{o'v' af Itl{l"l'('lll. lll‘l 1;0[)_\' of "SIMGRT Ya- size
AVE GUIDE” w he gent you upom
reeeipt of .00, and we wlll advunce euIDE I'HONTV’WAV!
saut subscription by seven mouths. inches$—with aver a hundred wire
ing dunqums and photographs.
—

i SHORT WAVE CRAFT, 399G Hudwon stree( New York, N. Y.

I Gentlenier:  Enclosed you witl ind my remittance of ONE Dollar (81.00) (C:mndn anid For. l
cign $1,30) rm' which enter my suhseri llon for Seven Months to SHORT WAVE CRAFT.
Yot are alsoe send me ahmllllcly FREE, and postpaid, a copy of the Special Anmverury
Qift loﬁk—'&llﬂﬂ'l‘ WAVE GU I

Name |
Address
Ci, State. I
{e\v Suheeriber 0O Old Suybscriber I

\rINI remittance in form of check. money order or unuscd U. 8. I'ostape Stainps. (Forelgn:
[ Internat'l Postal Money Order.) Reyister letter If it contains cash or stamps.

Short-Wave Questions and

Anawers
1t is impossible to publish each month in
SHORT WAVE CRAFT all the auestlons
(and their suswers) sent to us. \We have
printed with full illusrrations, in SHORT
WAVE GUIDE humddreds of Important
questions whieh have been recentiy re-
celved.

Short-Wave Kinks, Ilustrated
Exery short-wave fan Is intevested in
new kinks ani shortcuts. Dozens of kinks
reach us every week-—and 1n SIIORT
WAVE GUIDE you will flml a varlety
of them. carefully fllustrated. They will
prove very valuable to you,

Simple, Efficient Short-Wave Re-.
ceivers Which Anyone Can
Build
CommMete constructional plans for build-
ing many 1, 2 and 3-tube recelvers wlit
also he found. Schematic diagrams, lista
of parts—evervthing you need to know to
build these sets and make them fuhction

propetly is incluled.

Please mention SHORT WAVE CRAFT when writing advertisers
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Best Aerials for Short-Wave
Reception

The many ¢laborate antenuas suitahle for
shott-wiave Teceivers often present prob-
lems for set omners,  SHORT WAVE
GUTDE will heln st decide which aerial
Is begt for your tecelver, Many types of
antenna are lllustrated.

Practical Hints on Short-Wave
Tuning

Hundreds of short-wave stalions are heard
by faus—aul Ienlreds mate could be
heard distluetly if only van knew mere
about tuning them In.  Expert advice on
Hrober  tuniag i3 Included in SHORE
WAVE GUIDE.

“Police Call” Receiver and How
to Build It

The most stirring signals on the air are

police calla and every fan wants to hear

thege exciting alarms, Complete detalls

for Ivuilnlhlz ant operating a  “‘police

call” reeeiver will be found,

A Simple “Ham’ Transmitter
There are thousands of fans who want to
Ltihl a simple trapsmitrer. Here 8 the
ideal trangmltter for beginnera, It s
practical, vef inexpensive to construet,
List of necessaty parts. wiring diagrams,
and construction detalls are included.
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What Does It Cost to Become
An Amateur?

(Continued from page 179)

A CW telegraph transmitter is ridiculous-
ly simple as compared to the simplest phone.
It is merely necessary to purchase or con-
struct some form of radio frequency oscilla-
tor capable of generating a signal at some
lawful frequency, arranged with a method
of hreaking up the output into dots and
dashes by keying, and you’re “on the air”!

There are many forms of such radio fre-
quency oscillators. These may be of the
type in whieh the control of the frequency
rests entirely with the operator, or the more
advanced type in which the frequency is
controlled and fixed by means of a piezo-
electric crystal—a quartz plate—and com-
monly referred to by amateurs as crystal
control. This latter type is by far the more
desirable and the *new-comer” is warned
against the self-controlled type of oscillator.
While a self-controlled oscillator is capable
of very good resuits in the hands of an ex-
perienced and capahble operator, they are
dangerous for a beginner; we refer to the
leggal phase in calling them dangerous. It is
so easy to allow them to oscillate at fre-
quencies outside of an amateur hand and
also radiate illegal notes, bread waves and
similar undesirable characteristics, that
they are dangerous for the new-comer.
Therefore we suggest that you *“forget the
self-controlled oscillator.”

The range of a low-power CW transmitter
is considerably greater than a similar power
in a phone transmitter. Also certain fre-
quency bands are open to the new-comer
in amateur telegraphy, that permit greater
distance being covered, than is the case in
the phone bands. Thus we may expect to
better the estimated 200 mile range of a
simple low-powered phone considerably with
a simple crystal oscillator of low power.

We can then use the oscillator itself, with
gratifying results. Unlike phone, additional
stages beyond the oscillator are not essen-
tinl for good operation. Doublers, buffers
and amplifiers may he added to our oscilla-
tor later, as we can afford it. These are an
absolute necessity though, when placing a
phone on the air.

“Good” Crystal Best Purchase

We need only pick a suitable circuit from
among the hundreds appearing in radio pub.
lications and build a simple crystal oscilla-
tor with its associated power supply. Most
important of all is the purchase of a GOOD
erystal and holder. It is possible to buy
crystals for as little as a dollar, and holders
for half that, though it is questionable
whether either represent the best economy.
The crystal is something that will always
be a part of your transmitter and it is
better to purchase a good one, even though
the cost is a bit higher. Select a crystal
which resonates in the lowest frequency
band that you expect to use, in order that
you may operate in a higher frequency band
after you have added a doubler sfege to
your outfit. Select i erystal so that the even
harmonics of its natural frequency fall in
the higher frequency band. For the benefit
of all concerned it is urged that your initial
operiting be confined to the band between
1715 and 1800 kilocyeles. By so doing you
will avoid a great deal of interference which
would otherwise make yvour early efforts in
radio telegraphy difficult, until you pick up
the knack of reading code signals threugh
heavy interference.

“On the Air” for $25.00!

You will find that including an excellent
erystal and holder. the parts for your
crystal oscillator will he in the neighbor-
hood of ten dellars; a similar figure will also
be needed for the power-supply. Allow an-
other 85 for the key and transmitting
antenna equipment and what few mis-
¢ellaneous switches and insulators you will
need and you have a complete, low-powered,
legal and efficiently operating radio-tele-
graph transmitter for some twenty-five dol-
lars! To this may he added equipment as
desired until the station eventually becomes
complete.

While the above fizures represent actual

equipment necessary to get ‘“on the air,”
the really GOOD amateur station is faced
with some slight additional expense in con-
nection with the operation and maintenance
of it. No GOOD amateur would be without
one or two of the popular “Handbooks”
which contain ready references and con-
structional data on all types of equipment.
He should alse be a subscriber to one or
more of the leading radic magazines. He
will be required—by law—to have a suitahle
“log” book for recording his operations.
These may be made by ruling pages in a
blank hook, or “log” books already ruled
and printed for the purpose, are availahle
from several sources for a nominal sum.
Once you are in operation the many ama-
teurs with whom you converse will send
vou acknowledgements of your communica-
tion in post-card form; these are popularly
known as “QSL” cards. You must also be
prepared with a supply of such ecards with
which to return their courtesy. These may
bhe made by hand on Government postcards
or purchased from any number of printing
establishments at a small cost.

f you are going in for “message han-
dling,” suitable message blanks may be pur-
chased also, The above, together with the
apparatus itself, comprise the *complete”
amateur station. We ecan safely say that
$10 will purchase all the required books,
magazine subseriptions, QSL eards and sta-
tionery required. So we can then arrive at
the grand total of about $35 to put a com-
plete “CW” radio telegraph station on the
air. If necessary to build a receiver, or re-
vamp a non-oscillating type, our total sta-
tion cost will rise to about $42.50.

The equivalent radio telephone station we
have already seen, will cost at least $100.
(C'ount the pennies in the “teapot” and go
forth on a shopping expedition that will re-
sult in giving you entry into that wonderful
fraternity of world-wide friendships, the
umateur radio gane!

He Talks Through His Hat
and Gets Paid for It

(Continned frem page 135)

would suspect any trickery from an ordin-
ary-looking car parked somewhere in the
neighborhood?

What the invisible “Power-plant” used
by Mr. Hicks looks like is shown in the
accompanying illustration. The “B” bat-
tery unit installed in the small box at the
left side consisted of 30 dry-cclls each
of 3 volts, which resembled somewhat in
its appearance an elongated 14 gauge shot-
run shell. The right-hand box contained
the 6 volt “A’ battery for the filament cir-
cuits of the acorn tubes. In the same
hox there was also space provided for a
standard small-size flash-light battery of
1'4 volts, to energize the pocket-size mic-
rophone., A modulator unit installed in
the box between the “A” and “B” bat-
teries and two switches to control the bat-
tery current, completed the equipment of
the “power-plant.”

The  transmitter and modulator con-
struction isx shown in the accompianying
circuit diagram. The lower box marked
by dashes envelopes the modulator unit,
which was installed in the ecenter of the
leather belt. Experienced amateurs will
recognize that the modulator operates ae-
cording to the melhods of the well-known
Heising system.

This modulator unit was connected with
the “silk-hat” transmitter by means of
two wires leading to the coils hoth
marked with **4"”. These coils are used as
R.F. chokes to avoid trouble by unwanted
radiation. The tubes used were of the
triode type 955. The various parts of the
transmitter are, as the diagram and the
dimensions indicate, of quite tiny dimen-
sions.
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TUNE BY EYE

Nowyoucan add a genuine RCA Cath-
ode Ray Tuning Indicator to almost
any receiver having automatic volume
control! This RCA Kit makes your set
like a '36 model. Easily installed. Kit,
including GES tube, socket, escutcheon,
bracket, cable, everything necessary,
only $3.00. Stock No. 9688.

UNIVERSAL AUDIO
TRANSFORMER

This replacement unit couples any
general-purpose tricde such as -01-A,
26, 27, 30, 37, 55, 56, 76, 85, 6C5, to
the grid of any class A amplifier tube,
singlyor push-pull.
Metal Case. Size
2 x 2-3/8 x
2-7/8 inches
including
fugs. Stock
No. 9632.
Price $2.

@RcA PARTS

RCA Manufacturing Co.,Camden,N.].
A Service of the Radio Corporation of America

| |
Have You Seen the
New Magazine

d THE VOCATIONAL DIGES

Telling you how to go about:

When You are Tackling the
Job of Finding a Job;
When You are Planning a
Career;

When You Want to Better
Your Position.
The new magazine giving you every month a

digest of articles from magazines and news-
papers all over the country.

HOW AND WHERE, TODAY

alert. resourceful men and women have suc-
ceeded, where others. WHO DID NOT KNOW,
have failed.

PRESENT-DAY JOB COMPETITION IS IN-
TENSE. ONLY TIHE INFORMED MAN OR

WOMAN CAN STAY IN THE RACE AND WIN,
"JOBS & CAREERS”
IS YOUR GUIDEBOOK OF OPPORTUNITY

On all newsstands 25¢

If your dealer cannot supply you, send a
' guarter and we will foruward a copy at once.

JOBS & CAREERS

520 N. Michigan Avenue, SW7, Chicago. Illinols

Please mention SHorT WAVE CRAFT when writing advertisers
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CISIN'S SENSATIONAL

New Magic Electronic Eye

“TEST-ALL”

TUNING INDICATDR

$ 295

Comnlcle Kit of Parts,

less tubeg, with Crackle

Finish  Metal Cabinet.

Aluminum  Shield.  Dia-
Pat. Prnding U. 8. gram and Detalled In-
Serial No. 592.588 struct lons.

NEWEST SHORT WAVE ACCESSORY!
Tunes in those Elusive S.W. and Forelgn Stations.
Tests Power I'acks. Audio Distortion, Antenna Rys-
tems. Locates Opens, Qhorts. Leakages. Lines up r.fl.
and 1.1, stages. Measures batieiy. a.c. and d.e. volt-
ages. Mearures and compares resistances and capaci-
tles. Self-contained a.c.-d.e, power supply.

EASY TO BUILD—EASY TO USE
Kit of Matched Tubes (2 Mectal Tubes, 1 Magic
Eye) . $3.05

H. G. CISIN, Chief Engineer

ALLIED ENGINEERING INSTITUTE
Dept. §-28, 98 Park Placa, New York, N. Y.

SPORTS BINOCULAR

A real high-power field
rlass that enables you to
enjoy such sporting events
as Baseball, Boat Races,
Horse Races, etc. Most
ugseful on Auto Trips,
Hunting, Outings,
Beaches, ete. It's a real
buy at a fraction of its

worth.
:Sg‘lc':EL $ 50 _ li’"ﬁ- exlemlls !lo
PREPAID Tnehes i dimneler. Tk

crackle finish. Carrylng

sirap.
Money back guarantee. You car’t lose!

GOLD SHIELD PRODUCTS CORP.

# BACK NUMBERS
SHORT WAVE,

CRAFET
MAILED PREPAID

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

The usual price for six copies would be
$1.50 and most publishers charge a higher
price for back numbers over one year old.

We can subply enly the following
back numbers: Dec. 1930; Feb., April.,
June. Qct. 1931 ; Sept. 1932; Sept.. Nov.,
Dec. 1933; Jan., Feb., Mar., April, May.

June, July, Aug., Sept. Qct.. 1934:
(11935—All issues; 1936—All issues to
ate.

If you do not specify copies we will use
our own judgment in sending assorted
numbers to fill your order. Note we can-
not exchange the copies for ones that
have been sent to you.

Practically every copy of SHORT
WAVE CRAFT contains important in-
formation that you should have. Here is
a chance to get those copies.

As we have only a small supply of back
numbers on hand, this offer will be with-
drawn as socon as they have been sold.

We accept U.S. stamps. U.S. coin, or
money order. Rush your order today.

SHORT WAVE CRAFT
99-101 Hudson Street New York, N. Y.

SHORT WAVE CRAFT 7-36
89-101 Hudson Street, New Yerk, N. Y.

Gentlemon: 1 enclose herswith 7T0¢, fof which yeu
are to send me aix beck number coples of SHORT

WAVE CRAFT as follows:

Name

Addrems

Clty.

SHORT WAVE

Short Wave Scouts

(Continued from page 149)

Call Freqg. Sched. Location

W2XE—6120 kc.—Relays WABC. Atlantic B-
cast. Corp Y.C.

W2XE—-—-11830 kc.—Reluys WABC. Atlantic B-
cast. Corp. Y.C.

W2XE—15270 kc—Relays WABC. Atlantic B-

cast. Corp. N.Y.C.
WEXAL-—6060 kc.—Relays WLW,
dio Corp., Cincinnati, Ohie.
W3XAU-—-6060 ke.—Relays WCAU. Newtown
Square, Pa.
W3XAU—9580 ke.—Relays WCAU.
Square, Pa.

Crosley Ra-

Newtown

W3XAL-—6100 ke.—Relays WJZ. Net. Broad-
casting Co.. Bound Brook, N.J.

W3XAL-—17780 ke.—Relays WJZ. Nat. Broad-
casting Co., Bound Brook, N.J.

| WUXF—6100 ke.—Relays WENR. Nat. Broad-

700;

easting Co.. Chicago. Iil.
WIXAA—6080 ke.—Relays WCFL.
Labor, Chicago, Ill.
W4XB—6040 kc.-—Relays WIOD. Miami Beach,
¥

Chicago Fed.

a.
WIXAL—6040 ke.—World Wide Broadeasting
Corp.. Univ. Club. Boston, Mauss.
WIXAL—11790 ke.—World Wide
Corp., Univ. Club. Boston. Mass.
WSXK—6140 kc.—Relays KDKA. West. Electric
& Mfg. Co., Pittsburgh, Pa.
WRXK-
& Mfg. Co.. Pittsburgh, Pa.
WSXK lu210 ke.—Relays KDKA. West. Eleetric
Co., Pittshurgh, Pa.
WRXI\ -21540 ke.- Relaya KDKA. West. Electric
& Mfig. Co.. Pittsburgh, Pa.

CANADA
-6-12 p.m. Jas. Richardson &
Sons, Winnipeg, Manitoba, Can.
CJRX—11720 ke.—6-12 pom. Jas.
Sons, Winnipeg. Manitoba. Can.
VEIDN—6005 kc.—11:30 p.m. Saturdays. Ca-
nadian Marconi Co.. Montreal, Quebec, Can.

MEXICO
XEBT—6000 ke.—8 a.m.-1 am. El Buen Tono,
Mexico. D.F. (3 blasts on horn)

PANAMA
HP5B—6030 ke.—12 n.-1 p.m. and 8-10:30 p.m.
“Estacion Miramar,”” P.0. Box 910, Panama.
HPLHJ—9590 ke.—11:30 a.m.-1 p.m. and 7-10 p.m.
“La Voz de Panama,” Panama. Rep. of Pana-

Broadeasting

CJRO—6150 ke.-

ma.
CUBA
COCH—9428 ke.—8 am.-12 pm. General
Broadeasting Co., Havana. Cuba.
COCD--6130 kc.—11 a.m.-12 n. and 7-10 p.m.

“La Voz del Aire.,” Havana. Cuba.

COC0O—6010 kc.—9:30 a.m.-1 p.m. and 7-10 p.m. |

P.0O. Box 98, Havana, Cuba.

CENTRAL AMERICA
Ti-RCC—6550 ke.—6-7 p.m. Radicemisora Cato-
lica Costarricense. Sun Jose. Costa Rica.
TG2X-—5940 ke.—9-11 p.m. "La Voz de la Po-
licia Nacional,” Guatemala City, Guatemala.

SOUTH AMERICA
YVIORSC—5720 ke.—6-11:30 p.m.
Tachira.,” San Cristobal. Venez.
YVI2ZRM—6300 ke.—8-11 p.m.
Julio.” Maracay. Venez.
YVE6RV—6520 ke.—11 a.m. till 2 p.m. and 5-10

“La Voz de

nm. “La Voz de Carobobo,” Valencia. Venez.

YV3RC—6150 ke.—11 a.m. till 2 p.m. and
4-10:30 p.m. “Radiodifusora Venezuela,' Cara-
cas. Venez.

HJ3ABH-—6010 kc.—11:30 am. till 2 Jp-m. and
6-11 p.m. “La Voz de la Vietor,” Bogota.
Colombia.

HI4ABC--6451 ke.—T-10 p.m.
beima,” Ihague. Colombia.
HJIABE—86115 ke.—7:30-9 pom. “La Voz de la
Laboratorios Fuentes.” Cartagena, Colombia.
HJ1ABG—6042 ke. —12-1 p.m. and 6-10:30 p.m,

"Emisora Atlantico.”” Barranquilla, Col.

HC2RL- 6660 kc.—5:45-7:45 p.m. Sundays and
9:15-11:15 p.m. Tuesdays. Quinta Piedad,
Guayaquil, Ecuador.

CEC—10870 kec.—7-8 p.m. Comp. Internacional
de Radio. S.A. Santiago Chile.

OAXAD—HK780 ke.-—-Mon,-Wed.-Sat, 9-11:30 p.m.
All America Cables, Lima, Peru.

OAX4G—6230 ke.—7-10 p.m. Roberto Grellaud
& Cia, Lima, Peru.

DOMINICAN REPUBLIC
HIH—6814 ke.—12:15-2 p.m. and 5:30-9 p.m.
“l.a Voz de Higuamo,” San Pedro de Macoris,

Dom. Rp.
HIX- .:980 ke.—4:40-5:40 p.m. Estacion Radio-
difusora, HIX. Ciudad Trujillo, Dom. Rep.

HIZ 5:30-9 p.m. Estacion Radiodifu- |
sora, HIZ, Ciudad Trujillo, Dom. Rep. |
EUROPE
EAQ—9860 kc.—5:15-9:30 p.m. Transradic
Espanola, Madrid, Spain.
HAS-3—15370 kc.—Sun. 9-10 a.m. Radiolabor,

Budapest, Hungary.
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CRAFT for JULY,

TWO GREAT

Eachbook contalns
32 pages and num-

11870 ke.—Relays KIDKA. West. Electric I

Richardson & |

“Emisora 24 de

"Ecos del Com- |

erous illustrations.
Over 15,000 words
in sach inol(.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

ITERALLY thousands of radio fans have bulit the'
fanious DOERLE Short \WWave Radio Receivers. So
inslstent has been tlie demand for these recelvers. as
well as construction details, that this book lhas bLeen
speciaily published.
Contatns EVERYTHING thiat has ever heen printed on

| these fainous receivers, These dre the fanious seta that
appeared in the following issues of SHORT WAVE

*

CRAFT: A 2-Tube Receiver that Reuches the 12.500
Mile Mark,”" by Walter . Doerle (Dec., 1931-Jan.,
932). A 3-Tule 'Signai Gripper.” ** by Walter C'.

Duerle (\oreml»er 1932). “"Dwoerle “-Tuber® Adapted
C. Operation’* (July 19J3) ““The Doetle 3-Tube
€|gnll Gripper’ Electrifled.” (August 1933) and *'The
Doerle Goes ‘Band-Mpread’ ' (May, 19341,
Inie to a special arrangeinent with SHORT WAVE
l CRAFT. we present a comblete 32-page book with stiff
eovers, printed on an extra heavy grade of naper with
numerous iflustratlons. Nothing has been left out. Not
only are all the DOERLE sets in this book, bhut an
exeeliznt power pPack if you wish to electrify any of the
DOERLE sets. is also described.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1- and 2-TUBE RECEIVERS

T]lF.IIE hag been a continupus demand right along

for & low-priced bovk for the radle experinientor,
radlo fan. radio Service Man. ete., who wishes to build
1- and 2-tube all-wave sets powerful enocugh to oper-
ate & lowdspeaker.

This hook contalns 8 number of excellent sets. some
of which have appeared in past fiasues of RADO-
CRAFT. These scts are not to¥s lut have becn care-
filly engineered. They are vot experiments. To men-
rlnnlclmly 4 few of the sets the following will glve you

* an ldea

® The Megaldyne 1-Tuhe Tentode Loudapeaker Set, by
Huge  Gernshack. @ Electritying The Megadvoe.
@ How To Make a 1-Tube Loud-speaker Set, by W.
. Chesnes. @ How To Make a Simple 1-Tabe All-
Wave Electric Set, by F. W, Harris @ Hlow To l!uihl
A Four-In-Two All-Wave Electric Set. hy T.
Bernsley. and others.

Not only are all of these seta descrilved In this hook.
hiut 1t containg all of the iliustrarions. hookups. ¢lc.—

Andt believe 11 or nol, each hook contalns over 15,000
worids of new legibly type. Fach book is theroughly
modern and Up-to=date.  All the latest librovemcnts
have heen incorhorated Into the sets.

Remember. these hooks sell at the extraordlnary low
price of ten cents: yon can not possibly go wroug in
huying them. Despite Its low cost, our usual Euaran-

*loe goes with this book as wellt

IF YOI" DO NOT THINK THAT THESE BOOKS

ARE WORTH THE MONEY ASKED FOR THEM

RETURN THEM WITIHN TWENTY-FOUR THOURSR
AND YOU'R MONEY WILL BE INSTANTLY RE-
FUNDED.

There has never been such &
wealth of data published In
low.priced radio books of this
type in the history of the radlo
publishing business.

Take advantafe of the speclal
offer we are making and use the
coupon  below.

RADIO PUBLICATIONS
101 Hudson Strveet

New York, N.

RADIO PUBLICATIONS

101 Hudsen Street

New York. N. Y,

F'lease send immediately hooks checked:

O How to Build Four Doerle Short-\Wave Sets.

O ltow to Make the Most I'opular All-Wave 1- a
2-Tube Recelvers.....

T am enclosing

(Coln or U.S. Stamy

pald.

,-"lhe
nccepuble )

Books are sent post-

Name

Address

City. State.

Please mention SHORT WAVE CraFr when writing advertisers

www americanradiohistorv com
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SHORT WAVE CRAFT

New !/ =
GREATEST

GERNSBACK'S EDUCATIONAL LIBRARY N24

ALL ABOUT

AERIALS

~DESIGN

_ INSTALLATION

~ DOUBLETS
DOUBLE DOVBLETS

INVERTED "L

TRANSMISSION

LINES

2

S TETEFE L7 FiE

10 FURLICATIONS. 101 HUDSON ST. NEW YORK.KY.

N recent months the tadio publle has heen

made aerial-vanselous hy virtue of the many

articles and advertlsements on Aerial Fquip-
ment whicl. have appeared in many radio maga-
zines and llierature, These articles have been
#0 ddiversified. and In man¥ cases so contlleting.
that the radio experlmenter. fan and Serviee
Man are yeglnning to seratch thalr heads and
ask: “What's it zll about?"® As a conse-
quence, the demand for a low-priced hook ex-
platning in & clenr. lucid manner the principles
underlving the design and Installation of efi-
cient -ome a crving necid.
thernare.  the - inerensing
man-marlde statle. resniting In noisy radio re
ception—ba-ticularl¥ In connection with ehort-
wave Peceivers—has imade the importance of a
good antenna a paramount issue, For the thou-
rands of radle fans. both short-wave and broad-
east. who wish to know Just what type of an-
tenna thev should use and why. this hook has
been especially puhilished.

ALL ABOUT AERIALS

In aimple. understandahle language this hook
explaing the theory umlerlying the varions types
of acrials: the inverted °*°L,"”” the Doublet, the
Double Doublet, ete. It explains how noise-free
recebtlan ean be obtained. hnw low-impedance
trauzmission lines work; why transposed lcad-
Ing are used. 1t goes into detafl on the con-
structlon  of erlals suitahie for  long-wave
hreadecast reecivers, for short-wave reecivers, and
for all-wive rcecivers, The hook is profusely
ithustrated ln a manncr which will appeal to the
nigst inexperienced in radio; elear, self-explana-
torv; It is written In so simple a stxle that It
will clear up the aerial situation in your mind.
once and for all. Sueh a wealth of information
is presented in this buok that you will wonder
how It can be dene at this low price.

Believe it or not. the book centains over 15.-
000 words of clear. Tegible type. 1t is thorough-
ly modern and up-to-date.

Remember that this hook sells at the extra-
ordinary low price of 10c: ¥ou cannot possihly
go wiong in buving it. Desplte its low cost,
our Usual gusrantee goes with this book.

IF_ YOU DO NOT THINM THAT
TH{S EOOK 1S WORTH THE MONEY
SKED FOR IT, u:rugn T WiTH-
N 24 HOURS Al EY
WILL BE INSTANTLY n:rum):n.
There has never beenh Such a
wealith of data published In a
fow.priced radie book at this
price in the history of radio bus-
iness. Take acdvantage of this
snecial offer we are making and
use the couton belmv.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

ilsance of

RADIO PUBLICATIONS (No. 4) S$W-7-36
101 Hudson Streel
New York. N, Y.

Please send immedliately  ¥our book “ALL ATROUT

AERIALS. fur which 1 cuclose 10e (cain or U. 8. stambs.
acceptable). DLook is to be sent prepaid to me.

Name o
Adhtress

Ciry, D

Please

for JULY, 1936

HAT-4—9125 ke.—Sun. 6-7 p.m. Radiolabor, Bu-
dapest. Hungary.

PHI-—11730 kec.-—8:30-11 a.m. except Tuesday
and Wed. I’hilip's Radio-Huizen, Holland.
PCJ-—15220 kc.—(See card.) Philip’'s Radio,
Eindhoven, Holland.

15245 ke.—7-11 a.m. Station Radie Colonial,
Paris, France

11880 ke.—4-5 a.m. and 11 a.m. till 6 p.m. Station

Radio Colonial, Paris. France.
11715 ke.—6:15-9 p.m. and 11 p.m. till 1 a.m.
Station Radio Colonial, Paris, France.
ORK—10330 ke.—2:30-4 p.m Radio Ruysselede,

Brussels, Belgium,
2Ri0-i§— -9635 kco—{(See card.}) E.ILA.R., Rome,
taly.
| 2R0O-4—11810 ke.—10:15 a.m. till 12:30 p.m. and

| 1:30-2:30 p.m, E.LA.R., Rome, 1
DJC—6020 ke.—11:35 a.m.
4:55-10:45 p.m.
Berlin, Germany.

DJN—9540 ke¢.—12:30-3 and 3:50-11 a.m, and
4:55-10:45 p.m. Deutscher Kurzwellensender,
Berlin. Germany.

DJI—9675 kc.—5-7 p.m. (now DZA). Deutscher
Kurzwellensender, Berlin, Germany,

DIQ—10290 kc.—Irreszular_(now DZC). Deut-
scher Kurzwellensender, Berlin, Germany.

DID—11770 ke.—11:35 a.m. till 4:35 p.m. and
4:55-10:45 p.m. Deutscher Kurzwellensender,
Berlin, Germany.

DJB—15200 kc.—3 50-11 a.m.
wellensender, Berlin, Germnn

DJE—17760 kec.—8:056-11 a.m. Deutncher Kurz.
wellensender, Berlin, Germany.

HVJ—156120 ke.—10:30-10:45 a.m. Radio Vati-
cano, Vatican City, Rome, Italy.

AUSTRALIA
VKZME—9590 ke.—1-3. 5-9, 9:30-11:30 a.m. Sun.
"Voice of Australia,” Sydney, N,S.W.. Australia.
VKIME—9510 ke.—4-7 a.m., excePt Sunday, Mel-
[ bourne, Victoria, Australia.
3LR—9580 ke, —3:15-7:30 a.m. except Sunday.
Nat. Broadeasting Service, Lyndhurst, Vie-

taly.
till 4:35 p.m, and
Deutscher Kurzwellensender,

toria, Australia.

W,

Harold E. Bissell, Jr., of Toms
Stamford, Conn, this month’s
Winner” and the
the Trophy for Mr. Rissell—a

MIDWEST all-wave set.

Road,
“Trophy
receiver that clinched

16-tube

Read This Before You Submit

“Veri” Cards!

Many listeners submit cards for the **Trophy
Contest” which do NOT specifically verify re-
ception. The general form of these cards is:
“We acknowledge reccipt of ¥our reception re-
port of . date. Thank you w~ery much.”
This is NOT a verification!

Unless the card specifically says: *“*“We VERI-
FY your reception of. . date,” or. "Your
report of. date is correct,”” the card
NOT considered as a *'verification™ for this con-
test.

So, he sure that all cards submitted really are
“verifications.””—Editor

The August issue will contain ar-

ticles which you can’t afford to

miss, on such subjects as—Anten-

nas, 5-meter Sets and S-W Broad-
| cast Receivers.

Deutscher Kurz- |

| START

i’l
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ew /] =
10¢ BOOKS

STANTOTR WS AT BN s

RADIO PUBLICATIONS. 101 HUDSON H,NE\'IMK NY,

] ITERALLY thousands of beginners each year
4 azk lhe question *HOW CA I GET
ED IN RADIO?" 1Ir order to under
staml the theory of radio. 1t is necessary. first
of all. to have a fundamental knowledge of elecs
trleity and. particularly of alternating currents.
‘We stress this point becuuse radlo Is a study of
alternating currents of & yery high frequency
nature.

Tn this hook. which is prepared especlally for
rew Iul.]nmrs we explain In a simple, lucid
manner; How Alternating Current Is Generated;
What 1is Preperties Are: What The Laws Gov-
erning 1t Are. and How It Is Applied To Every-
day Houschold Use. Furtheruore, we give in
simple language detailed instructions on hew te
perform practical experiments with alternating
current in the home.

ALTERNATING CU RRENT FORBEGINNERS

This book contains everviliing neevssaty to
give the heginner his firsl foothold In the study
of elertricity and Radio. Eleetric elrcuits are
explained with simple analogies to hydraulic
svstems. Ohm'’s Law, one of the fundzmental
laws of radie. is thoroughly explzined: the gep-
eration of altemating current; sine waves: the
units—volts, amperes, and watts are explained.
Condensers, transformers, .A.C, instrunients, mo-
tors awl generators—all these are thoroughly
discussed. llouse-wiring systems, elcetrical ap-

llanees and eleetric lamps—nething has been
eft out.

Here are some of the practical experiments
whith you can perform at heme. Simple tests
for diffcrentiating hetween alternating and di-
Feet current; how to light a2 lamp by fnduction;
how to make a simple electric horn; how to de-
magnetlze a wateh: how to test niotor arma-
tures; how to charge storage hatterles from A.t*.
outlet; how to test comdensers with A.C.: how tc
make A.C. electro magnels; how te fry euus on
a caks of kee: how 10 make simple A.C. motors
and many olhtrs_

The book contains 32 pages. profusely illus-
trated with clear, self-explanatory Jdiagrams, Tt
econtains over 15.000 words of clear, leglble type.
It is an education in itsell amd la¥s the Eround-
\\Inrk for a complete study of radio and eleetri-
city,

At the extraordinary price of 10¢, You ¢annhot
possibly go wrong.  Despite ita low cost, how-
ever. our usual Buaruntee gous with this howk.
DO NOT THINN THAT
M 1S WORTH THE MONEY
ASKEB FDR ¥, RETU NS IT WITHIN =
24 HOURS AND Y MONEY

WILL BE INSTANTLY R:runnzn

There never has heen such a
wealth of data Dublished in a
fow-priced radio book of this
type in the history of the radio
publication business. Take aidl-
vantage of this special offer we
are making awl use the eoupon
hielow.

RADIO PUBLICATIONS
101 Hudson Street
New York, N_ Y.

RADIO PUBLICATIONS
101 Hudsen Street
New York. N, v,

I'lease send immedlately sour hook
CURRENT FOR TIHE BEGINNER.
1 (eofn or 17, 8. stamps aeceptable).
yrepaid to me.

(Ne. 3) SW-7-36

CALTFRNATING
tor which I enelose
Rook is to be sent

Name
Address . - OO

City.........

nmention SHORT WAVE CrAFT when writing advertisers
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Cut Prices on Many Popular Radio Books

IMPORTANT—The 25 books listed

bouks. Weé have, after an exhaustive study.

We herewith present a seleeted eolleetion of ruenl im“orhnl radio

THE RADIO AMATEUR'S
HANDBOOK, (New Rerised Edi-
tion), by A,

print today,
satisfy any hstc as well as
radio might h

direct from this page.
direct from the publishers,
a number of r:dio nubillhers and QUR PHICES ARE

LOWE OUND ANYWHERE.
Lmonry ordcr or terllﬂed eheek

beeause they represent the foremost radio books of their kind in
There is such a oreat variety that we are sure 1t will
any requirement that the student of

We publish no callloq and ask you to be kind enough to order

Prompt shipments will be made to you
We marely act as a elenrlng

Hchler all Ialters containing cash.
—

size SITX~, 834

$1.97

It you wish to become a radin
smateur (radio ham) this book
telis you how. Everything in re-
celving and transmitter sets and

h to bulld 8
Remit by ow to bu them. to

Cioth eovers,
pages, 116 {11
Pries

332 pages.
tinns.

house for
LOW OR

date,

PHOTOCELLS AND THEIR AP-
PLIGATIDN.
Frederick Coilins. | by K. Zworykin and E. D).
\\ilson Cloth covers, size 538",

180 £Ilusl .
Price.

Does this Imok lpll
how 10 use
‘The answer 1s mal the first edt.
tion was a
second editlon,
is even 3 better volume.
Encugh said.

are ALL different ones from those listed in Iast month's ad.

i8econd Editlon.

HOW TO ORDER

We eannot ship C.0.D. Our
prices are net. as shown. Some
of the books sent prepaid (in
U. S. only). Those that are
not thus listed will be shipped
by express eolfect if sufficient
postage Is not inciuded by You.

$2.88

rou why and
ilght.sensitive ccll.?

“sell out.’” and the
brouuhl right up

NEW LOW PRICED

RADIO THEORY AND OPERAT-
SHORT WAVES, by C. R. Leutzs | OF FICI1AL SHORT-WAVE| ING, by M. T. Loomls. 5th re- RADIO BOOKS
and R. B. Guble. S{iff Covers. | RADIO MANUAL, Volume 1, by | vised Edition. Cloth-bound: iize | ELECTRONICS, by R. C. Hud-
Size 619‘;.“3144 DJIK{H. 25}8 ‘i%h;i Hl‘tlﬁoag)"mb“k“.]"dtu'l“" S;Imr 5343851%4” thick; 1.000 pages;:|son. Cloth covers, size 639”. 13)
trations -¢ was formerly B8, | w 2 pages, ustrations. Flex- 450 review Qques- b o 5 . 9
NEW FRICE NOW, ible, Looseleaf Leuthierette Binder, j '$ 4.38 $1.95 RGo 0 T8 e (D s
a o o
prepaid......... reamrmee ls‘lriﬁ-slfllzll”“ d . “This book 1is written for the |just published. Muodern in every
The hll:gesl aml\ mos.t Written in textbook style, a tre- | reader who may wish to know [xemse. ALL ROOKS UNEFORM
Pm-lu!ll l]:)ur}‘ \‘\-;\?s,.ltz;iv:‘:lsov:\r_y The one and only shorl-ware manual | Mendous smaunt of useful infor- :(;'ﬂer‘rgghahom ‘W:ll L“( l.alnltI gll: from 61 lo 72 I|mlﬂt'lk. uﬂitn ll..’ll
\!::-;rl'::l'eroﬁ"n.é:‘ 'lpe'levlislun "Atr- | published, Containg constructional | mation hsy been erammed into] mmt"l:nuﬂ";‘ ltell;en(nl:r:e“'s:y lllllll!l‘l;uliolls. :\rl n::“s ;_\;rngl l,‘¥
eraft Tadi. Klira Stort Wares, | Jnformation on the most important | this thin-paper. compact reference | 1o T8 1CT M2, JUENINNT 2ars [ well ke vadio uuthors. - Qrde
Iirectional Antennae, ete. The | Short-Wave Recelvers. sections on | work. Radlo transmission and re- | oo So0 P00 g 0% 0 ot Bl \) 1 RADIO SET ANALYZERS
suthors  are  famous short-wave | S.W. Transmitters, Ultra Short | ception have been covered. ‘from | iierics, telesision tubes. ami | N 2 MODERN RADIO VAGU-
autigrities, This is the best ook | Waves, X.W. Lexlnner's section. | soup to nuts.”™ A truly great book. | oer apparatus, work: gét the [ ~ UM _TUBES
on Short-Waves in grint today. 'x‘»’.‘lk,“"l?i',fi‘f' ﬂ.»: .C. f:’ “ﬂ “,I"’;!;" —_ “low doun'' on clectrons amk atoms. | No. 3 TH EE SB%EE" HETERO-
D 2 - DYN
Derimenters, sectlons on 8. W. Con- 9 o
PRACTICAL TELEVISION, by | rerters, ~Antonnas. Superietero- | MODERN RADIO ESSENTIALS, S D LTG0 LG
B, S o, | S i Hhonn |2 S, S lateon O | swagr waye naoto wanp | 5 oy Fo SegontA Ha"
14 Uhustrattons. Erice $3.69 Recelvers, S.V. Therapy, S.W. | faEE o0, O hce...... . $1.95 | Puper ‘covers. “size 834583%"" 12 [ xo. 6 BRINGING _ELECTRIC
This book explains television In t NEW! T'nllk b Pages. 150 illu-!n!lmu $I .00 (RADIO) ETS up TO
" EW! 1'nllke most hooks deallng | price................. DATE h-( Trenton
full, inctuding elementery Pr l"li with radio fundamentals, Hatha- | ) l d No. T RADIO INIKS& WRIN.
tlples. photo-electric colis. end ¢ way's new hook Is arranged for ’.o‘ kn;‘ Mrcul! al-. testing - KLES m"_ Faxperimenterss
Important typea of television sets ek use hy the practieal teehnl- | 1313 R.F.and A.F. smplifter data
as well as basic principles of op- —In fact, let us say. "data of | NO. 8 RADIO AQUEST!ONS &
. clan. In addition. 1t brings the - ANSWERS, by 1. D
tiea, images, mirrors, fenses. ete. | RADIO PHYSICS COURSE (2nd | roader right up-to-date on essent- | °7CrY imakinahle sort—in connec- L . 5
enlarged editiont. by Alfred A. |; 4 1 tlon with short-wave radio reeep- Washburne
—_—_— Glbvardl.  Cloth covers, size 4% | Fadio theory- tion." No. 9 QSJ?:%?:&“ RADIO &
%7 902 pages, 510 1lustrations, ’
Eh‘u‘!éi‘r'?ou"is.‘l.‘n'i"’-..-'ia‘l.." niNncrovs “'blﬂ- 2.89 No. 10 IAIQI‘JDM :cso r:#nhg
by Jehn 1. “0""“’!" Cloth cor- | 11HH0Erer ‘ FOUN:DAFT“IJ)I.:-?:-::EF c'}.c.?':,(e:',’ PRINCIPLES OF RADIO, by by Ged )
2y :Illzu'ursl.tlon-”i o '2D""' The tinest and must hopular hook | fize 31%xR”, 240 pages, 145 llus- | Keith Henney, M. A. Cloth ""'" bis 2B &%H
e $2.98 | o0’ iexiricity and radie. . ymen | trations: Numerous $2.47 [l musis”. 078 paxes @3 g SISTA
oo00o000g stibject is clearly discussed, with | t80IeS. PPl P S0 806 Allustrations, Price ' No, 12 PUBLIC
i e s (B T D | S s P e e AL
’ . . meut-ls of rleotrk-llv as aphliedt | with the latest radio prineiples. SERVI
the more comprehenalva, ““Prin- | televlaion, electronics amd serviee |ro radio. It eduins you for further | ineluding sereen grid and pen- | I'RICE I* A
ciples of Radio Communiocatiom.” | work, ete. Ltiggext buy in radie. IRICE ItEL
of 3 study In the tleld of radio., tode, amplifiers. ote. EACH BOOK

RADIO PUBLICATIONS,

97 HUDSON ST.,

NEW YORK, N. Y.

eveiRYyDAY SCIENCE
A0 MECHANICS

Is internationally popular
for its many scientific and
technical articles—

l. VERYDAY SCIENCE

ND  MECHANICH
Is !he finest scientifit—
technical — mechanical —
eonstruction magazine In
the field. Up-to-the-mln-
ute with news finshes of
Scientitic events. Dozens
of construclional artlcles
and many podular experi-
ments. [leas from which
mul rdn make things to
well.

g B L U

Edited by
HUGO GERNSBACK
A Host of Inseresting
3 Subjects Covered
Over 150 illuatrations Woodworking — I"hotogra-

phy -Magie—I"atents  and

Inventions—Rook  Reviewa—Metal-Working—Chem|stry—
Fugineering—DMleroscopy—Flectrical Experiments—Lllouse.
hold Helps—Astronomy—F'rize Contests—and other subjects,

1 o the Everyday Science and Mechanics
c copy 99-C Hudson St.
©n all newsstands New York, N. Y.

WOMANS
DIGEST

OPENSA NEW ERA IN WOMEN'S maAz:NEs npmonu today’
most urgent and serious problome for women,
news. am m‘ eticloa, hnmm-, travel .I:mhn prlu wnu-ai; un;
revipes fran allover the and i
Send 10e for nmnlo eopgeor Sl 00 for tho nm 1 lnuu.
tter newsstand:
WOMAN'S DIGEST. §59-8w Hudson St.. New York City

measuring the plate current of all three
stages and the grid current of the last
stage. These jacks are located along the
lower edge of the panel and a plug is used
to switch the two meters from one jack
to another.

Capacity Across_C:thode Coil Kept

With a tritet oscillator it is necessary to
keep the capacity across the cathode coil
relatively high, in order that low erystal
current will be maintained. The capacity
here should be at least 140 mmf. The coil
is designed so that the condenser plates are
nearly all the way in. The other circuits,
i.e.,, the plate circuits of the amplifier
stages and oscillator plate circuits, are de-
signed for very low C. f course, on 10
meters there is more than sufficient exci-
tation for the last 802, but when the final
amplifier is operated on 5 meters and the
first 802 is a frequency doubler, there is
just sufficient excitation to provide a good
plate efficiency. When we say plate cffi-
ciency, we really mean it—because meas-
urements have shown an efficiency of nearly
50 per cent in the plate circuit of the final
amplifier.

The layout of the transmitter is identi-
cal to the drawing; the stages follow each
other according to their functions. The
rear view of the transmitter clearly shows
how the parts are placed, and the tube on
the extreme right is the amplifier tube,
while the small tube, of course, is the 6C6
oscillator. The switching arrangement is
progressive; with all three switches in the
off position we can turn on the oscillator
by SW1. This applies voltage to one side
of SW2, which is the buffer or doubler plate
switch. After the oscillator is properly
tuned, SW2 is turned on, this applies volt-

5 and 10 Meter Crystal Transmitter

(Continued from pege 145)

age to the first 802 and to one side of the
amplifier switch. The last operation is to
turn SW3 on and adjust the final stage.
Then, for turning the transmitter on and
off, durmg communication, it is only neces-
sary to operate switch SW1, and all three
stages nmiay be turned on and off simul-
tancously.

Power Supply

The power supply consists of a heavy-
duty transformer with a rating of 465
volts each side of center. With the con-
denser input arrangement and the use of
the 83V rectifier tube, the output voltage
under full load of the transmitter during
operation is 500 volts. The power supply
should be capable of delivering at least 150
ma. Two 8 mf. electrolytic condensers are
connected in series to form 4 mf. on cach
side of the filter choke. The voltage is
slightly too high to permit the use of a
single condenser, because when the trans-
mitter plate circuits are open, the voltage
rises to a point where the condensers will
break down,

In the final amplificr we modulate both
the plate and screen on the power supply
side of the screen voltage-dropping resist-
or. A modulator capable of supplying
20 watts of audio should he entirely satis-
factory. The transmitter is straight for-
ward in so far as adjustment is concerned,
and no “tricks” are necessary in order to
maintain efficient and stable operation. The
excitation or grid tap for the final 802 is
not connected directly to the plate side of
the coil. Two or three turns in from the
plate will give satisfactory results. Some
experimentation will be necessary here, be-
cause the position which gives optimum
efficiency will depend a lot upon the par-
ticular tubes in use and also the arrange-

Please mention SHORT WAvE CRAFT when writing advertisers

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT

ment of the circuit. When operated on 10
meters, the final amplifier plate current
(off resonance condition) is approximately
80 ma., and at resonance will drop down to
about 10 ma. For 5-meter operation, the
off resonance plate current of the amplifier
with the particular set deseribed, was 75,
while the plate current at resonance was
slightly over 20 ma.

The antenna coupling arrangement will
depend entirely upon the antenna system
used with this transmitter. Any of the
matched impedance type antenna or tuned
feeder type miay be coupled through a small
coil. Direct coupling is not recommended,
unless the antenna is a single-wire feed
affair.

Complete data on the coils will be found
in the eoil table. As for results, this trans-
mitter gave excellent performance on both
5 and 10 meters and proved. especially on
5 meters, that a crystal-controlled carrier
or any really stable carrier, produces a
better all-around signal for any given
amount of input. With a transmitter of
this type, the power is concentrated in one
narrow band of frequencies where on
transmitter having a considerable degree of
frequency modulation we are spreading our
carrfer over a wide band and results, of
course, are poor reception. On 10 meters
it is absolutely necessary that a transmitter
be erystal-controlled. While this trans-
mitter does not have the power output
which can be compared with larger types,
it is entirely possible to “work"” the entire
world with it, under favorable conditions.

Parts List For 5-10 Transmitter
1—140 mmf. variable condenser, National.

for

JULY, 1936

1—50 inmf. variable condenser, National,

2—=split stator condensers, 60 mmi. per section, |
National.

11—.001 mf. mica condensers, 1,000 volt, Cornell-
Dubilier.

8—100 mmf. miea condensers, 1,000 volt, Cor-
nell-Dubilier.

4—8 mf. 500-volt electrolytic condensers, Cor-
nell-Dubilier.

1—50.000 ohm resistor, 20 watts, Electrad.

3—50.000 ohm resistors, 50 watt, Electrad. |

1—3.000 ohm resistor, 50 watts, Electrad.

1—25,000 ohm 50 watt resistor, Flectrad.

4—2.5 mh. R.F. chokes. National.

1-—5 prong isolantite socket, National.

2--7 prong (large) isolantite socket, Nutional.

4—closed circuit jacks, I.C.A.

d—toemle switches, [.C.A. I

l1—power transformer, Thordarson.

1—150 ma.. 20 henry
Thordarson.

1—20-meter crystal, Bliley.

1—6C4. R.C.A. Radiotron.

2—802's, R.C.A. Radiotron.

1—83V, R.C.A. Radiotron.

1—0-50 ma. meter (small). Triplett.

1—0-100 ma. meter {(small), Triplett.

3—1" dials. Crowe,

1-—10x17x3” electralloy chassis, I.C.A.

l—llﬂ‘f_-xl!)x‘,ﬁ" crackel-finished electralloy panel,
C.A.

2—phone plugs, I.C.A.

1--erystal microphone, Astatic.

Coil Data For 5-10 Transmitter

L1—6 turns. 1'4” diameter.
L2—5 turns. 13{"” diameter,

(approx.) filter choke,

L3--10 meters, 7 turns 1'4” diameter. 5 meters.
4 turns 3" diameter.
1.4—10 meters, 8 turns 14” diameter. 5 meters,

4 turns 17 diameter.

Note:—All coils are wound with 12 tinned
copper wire. L2, 3, and 4 are spaced to a
length of 13%”. L1 is spaced the diameter of
the wire. L5 will depend entirely upon the
type of antenna uscd.

The 804 Power Oscillator

(Continued from puge 137)

and plate circuits or arrangements should
be made to facilitate the measurement
of the screen and plate currents at
any particular moment. It is always ad-
visable, of course, to incorporate the meters
directly in the circuit, especially in an oscil-
lator of this tvpe, in order that the current
may be checked constantly. This oscillator,
as was the 830-B amplifier, is mounted on &
73" x 17" x 1” board which has been given
a conting of black paint in order to improve
its appearance. Of course, a metal base or
chassis may Le used should the builder de-
sire to go to the extra expense.

How to Mount Power Tube

The two condensers and the coil form are
niounted on stand-off insulators in order to
prevent any leakage through the board, re-
niembering that occasionally wood may
prove to be a very poor R.F. insulator. The
tube is mounted horizontally, as can he seen
in the photograph. The base support con-
sists of an aluminum angle-bracket which
holds the socket and to which are connected
the screen and suppressor by-pass con-
densers. This metal plate is connected to
the ground support or B negative. In order
to support the other end of the tube, we
huve constructed a small block of wood,
which has been slightly rounded out at the
top. The tube merely lies on this wooden
support. Do not attempt to support the tube
by the plate cap, and also do not make a
rigid mechanical connection to this cap; the
connection should be flexible in order to
allow for expansion of the glass. If the tube
were mounted salid in some form of recep-
ticle, considerable strain may be present in
the glass after the tube has heated.

Coupling to Antenna

No antenna coupling arrangement has
heen specified, other than a single-turn link.
which is coupled to the input of the 830-B
amplifier. When used as a complete trans-
mitter alone, this oscillator was link-coupled
to an antenna tuning unit.

In no case was the screen current allowed
to exceed 30 ma., and the plate current was
always kept in the neighborhood of 90 ma.
These values provided maximum operating

efficiency and there is no reason for ex-
ceeding them.

Parts List for 804 Oscillator |

2—-250 mmf. condensers, National, T .M.S.
l--grooved coil form 214" in diameter.
turns, National XR-10
5—.001 mf. mica condensers, 1—2,500 W.V,,

4—1.000 W.V., Cornell-Dubilier |
1-—1€.00¢ ohm 25-watt resistor, I.LR.C.
1--30.000 ohm 75-watt resistor, I.R.C.

1 slider)

1—2.5 mh. R.F.C., National
2—>5 prong isolantite socket, National !
1—Single-pole  double-throw midget switeh,

L.C.A. |
1—0-50 ma. meter, Triplett
1—0-150 ma. meter, Triplett
1—-quartz crystal, Bliley
8~—stand-off insulators, National GS-5
1—804 pentode R.C.A. Radiotron
2—pointer type knobs. Crowe
1—base board 73 x 17 x 1" (painted black)

26
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Review

(Continued from page 147)

understand the principle of operation,

It is stated by the writer, W. I’. Cargill
(G5LR) that the unit will operate quite
well on either 14 or 7 mes. by simply
changing the crystal. He says: *“The cost
of the 14 mc. erystal is no more than that
of a frequency-doubler stage, and this ar-
rangement has certain advantages—it is
compact, has only one tuning contrel and
is ready for use at once, without neutraliz- |
ing or other adjustinents, and to change
from one frequency to the other takes but
a few seconds.”

For the plate coil, 12 turns are used on
7T mes. and 8 turns on 14 mes., but the
smaller coil functions quite well on both
bands, with a decrease of about 5 per cent
in the output on 7 mec. as compared with 1
that when using the larger coil. Using
one coil only, the frequency may be quickly
changed hy plugging in the other crystal ‘
and shifting’one dial.
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ASTATIC

5 AND 10 METER
TRANSMITTERS

Use the ASTATIC
D-104
Crystal Microphone

for QUALITY

See Your Jobber and
Ask the Ham Who Owns One

ASTATIC MICROPHONE LABORATORY, Inc.
Dept. SW., YOUNGSTOWN, 0., U.S. A,

~ Westinghouse
Power Generator

Manufactured for U. 8. Signat Corps

200 Watt 116 V. AC

E, ;. 1“' =
A.C.ELECTRICAL FOWER

from a Wingmill, from avallabte Waterpower, from your
Attomobile. from vour Motorcycle. from your Bleyele. Foot-
pedals or Handerank (for transp: rtahle Radio Transmitiers.
Strong Floedlighis, Advertising Slgns): do vou want Lo
operate AC Radlo sets from 32 V. DC farm light aystems;
operate two geherators in serles to get 200 V AC: oblain
two phase and fhree nhase AC, etc., etc.

There Are Over 25 Applications

Some of which are:

A.C. Dynamo lighting from elight to ten 20 Watt 110
Yolt 1amps. Short Wave Transmitter supplying 110 Volis
At for operating “Ham' transtnitter. Operating 110 V.
AC 60 Cvele Radio Itecelver in DO districts. Motor Gen-
erator, I"ublic Adilress Mystems. Eleetrie Rlrens on motor
bt yachts, ete. tamp Lixbting, Short Wave artificial
“faver't apparatus. Televigion.  Pelton Waterwheel for
lizhting or other purpeses. Alrplane: for lghting strong
search light or dectrie signs. Lahofatory work. etc.. ete.

% 10 % JL.I'. needed to run generaior
BLUE-PRINT 22 x 28 in. and_ Four-Page
8% %X 12 in. INSTRUCTION SHEETS
FREE with Generator.
Generator, as deseribwd, including four re. s 90
placement earbon brushes. Rlue-print and
instructions T T T T Y Cr T T T T T —
Send $2.00 depesit halance C.0.1.
Shipping weight® 18 ths.
{Replacement eathon hrishes hought separate $1.50 per
get of four. Set of instruerlons hourxhi reparate $1.00.)
MONEY-NACK GITARANTEE
560 West Washington Blvd., Dept. SW736, Chicage, lillasls
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are the Six BEgy

Without doubt you will have to go a long way to buy better
books on short waves than you find on this page. Each book is
written by a well-known authority on short waves . . . each book
has been carefully illustrated with photographs and diagrams to

make the study of this field of radio much simpler. The volumes
on this page are the finest hooks on short-waves which are puh-
lished anywhere today. Order one or more copies today . . . find
out for yourself how fine they are. Prices are postpaid.
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HOW TO BUILD AND OPERATE
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Members
—
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muil order houses, radio manufacturers.
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without this letterhead.
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to handle your LEAGUE correspondence
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' Can 5 Meter Waves Ex-

tend Beyond the

Horizon?
(Continued from page 138)

sensitive detector of the receiver at the |

distance given on the ordinate. It is inter-
esting to note, however, that the slope of
this curve falls off rapidly as the height
of the transmitter increases, particularly
above 2,000 feet.

Since the early days of 5-meter working
it has been known that a slight bending of
the wuaves occurs, resulting in slightly
larger distances being covered. The same
thing appears to occur with light rays, for
local inhabitants claim that the Eddystone
lighthouse can be seen from the summit
of Cader Fdris (2,927 ft.) on a clear day, a
distance of 170 miles. Since the writer has
never been up Cader Idris on a clear day
he cannot substantiate this claim! Fig. 2
shows the effect of this bending property.

Extremely long distances have recently
been covered. The Berlin television trans-
missions from the Brocken Mountains have
been received daily by the English Post
Office Engineers, and the German author-
ities have recently been receiving enthus-
iastic reports from amateurs in Buenos
Aﬁ'res and New York. In the last two cases
the reliability of the reception has not
been maintained,

In the United States of America, con-
sistent two-way commmuncation between the
Blue Hill Observatory of Harvard Uni-
versity and West Hartford has been regu-
larly obtained at a distance of ninety-three
miles. Scheduled reception on 234 days out
of 239 days has occurred, and the condi-
tions were such as to make it a commer-
cial proposition. Farther, Chicago and
New York City have been linked by 5-
meters, the distance in this case being no
less than 720 miles!

Turning to our own country, we had Mr.
Douglas Walters (G5CV) radiating a small
signal from the top of Snowdon and being
picked up 207 miles away.
Eddystone transmitter (G6SL), situated at
Birmingham, 400 feet above sea level, has
been received South of London, a distance
of 110 miles. The latter is not a freak

the heart of a big city, as the accompanying
photograph shows. The theoretical recep-
tion distances of the last two stations have

! been indicated on the curve of Fig. 1.

Two questions arise out of the above re-
ports. First, what atmospheric conditions
cause such results, and, secondly, what can
we learn from these pioneering experi-
ments?

Readers are well acquainted with the in-
direct ray method of reception used on or-
dinary short wavelengths. On the broad-
cast band the direct ray becomes attenuated
after fifty to eighty miles—on short waves
it disappears after about twenty miles,
hut signals reappear in the form of an in-
direect wave, perhaps 5,000 miles away. It
is not too fantastic to presume that on the
ultra-short wave-lengths, where the direct
ray is purely optical, that the indirect ray
appears at such a distance that it only

| comes back to this earth during rare at-

mospheric conditions.

It scems to the writer that these long-
distance records should be divided into two
categories, namedy:—

(a) Reception from 20 to 100 miles.

(b) Reception at great distances, i.e.,

above 1,000 miles,

Taking case (a), we have some valuable
information available from the American
experiments, covering reception up to 100
miles, These experiments have shown that
stratification of the lower atmosphere bends
the ultra-short waves over a much larger
path of reception. Photographic recordings
taken over a long interval of time have
shown that there is a close relation between
the periods of large temperature inversion
in the lower atmosphere and the periods of
very strongly received signals. The term
“temperature inversion” should be defined.

Normally, as is generally known, the
temperature of the air decreases, or has a

(Continued on page 189)

Further, the | ——

Now!

result, since the transmitter is situated in |
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5-TUBE_AUTO RADIO

This is the finest 5-tube set $ 95
ever offered. Repular price ] 6_
$29.95 e e Special

Complete with 5 tubes,
Nothing else to buy.

5-tube superheterodyne circuit—very se-
lective, extra sensitive, marvelous tone.
Can be installed in 15 minutes in any car.
No suppressors reduired. Mounts under dash,

ready to use.

4-Tube 732 Watt
Amplifler Kit

A beautifully de-
signed amplifier, con-
servatively rated at
T% watts, Utilizing a
57 tube and 2.-2A5's,
80 rectifier. Designed
for 100 to 130 volts,
50-60 cycles, A.C,
Sold complete with
all parts: chassis, wire, hardware, etc.,
ready to assemble and wire. Detailed dia-
gram included. Ship wt. 15 lbs. $495

No. AD 112 7% Watt Ambplifier
Kit, less tubes, unwimsed...

Amplifier, Completely Wired—... Sl 00 extra
Set of 4 Matched Tubes...._.. $1.95 extra
FREE: 64- -page catalog. Send stamp to cover

bnstage

AIREX RADIO COMPANY

58 MARKET ST., Dept. 7, NEWARK, N. J.

1936
EDITION

[ 2 2 4

=————= 360 PAGES
OVER 400

ILLUSTRATIONS
AND
DIAGRAMS

4 ¢ ¢
Complete

Radio Course
AND

Valuable

Reference
Guide

| 22

Amateur and experimonters “'swear™
by the facts in this new Handhoo
No space has been Wast
which ix not of practical \se.
of value has been tted.
i+ concive, to the b \
illustrated. PARTIAL LIST oF
CONTENTS: learning the Code,
Fundamental Theory of FElectricity.
Theory of Vacuum Tubes. hoth receiving and trans-
mitting,  Receiver Design.  Crystal Filters, AV.C.

0 Circuits.  Construction aml Operation of lnu\u-
mitters.  Famous Jones Exciter, l\umemun C oil Wind-
ing Chart<.  Radio Telephony. Carrier
Modulation, Complete 53 page :hnpler ul‘ 10 Meter
and Ulirn-High Frequenry Egquipment, Completa
25 page chapter an All Types of Antennas. Power
Supplios. Test Inatruments, Cathode Hay Oscilloscone
and Its Application to Short-Wave Receivers and Trans-

* mitter~. Hezulations of the Federal Communication
Comuission and Hoard of Fire Underwriters. Complete
List of Q" Siguals, etc., etc, Sise 6°19°, Flexible cards

HAND B OOK

FOR AMATEURS
AND EXPERIMENTERS

board covera.
RD! TODAY. Send $1.00 plus Dostage (weight, 9 ibe.).
* (‘lgok E’.mumcy order nrr':nled llel‘i.:l-r letter if you send glA

or unused U. B. postage stamups.

RADIO PUBLICATIONS
101 Hudson Street New York
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DIO MANUALS

in the radio field—and every “fan” needs them!

THERE has been tremendous progress made in short-waves during the
past few years, and only in the OFFICIAL SHORT-WAVE RADIO
MANUALS you will find a true picture of the important developments.
No other book today tells in accurate detail about the changes that have
come from time to time. Whether the advancement has been in set design

The OFFICIAL
Editor.

VOLUME

he best types onky. whie
TV e,

gk ielviey'
s—Short-Wave

experinien

Commere 1
* 11—The Short-Wave Antenna—Ilncluding

vPen. i Le svater
Dx

b wlet, e1c
lz—?han_-w"a Sunorh‘n-rollynu!—.li‘ro_m

'lv-_rs—nll types dincusred wit

Full detsile for conetruct
" the Doerle. 3-tube T.ILF.

**Artiticial Faver'' _Anna‘rl_g.n:-]'m new

* —Short-Wave Experimenter's Sectione=filled with
hort-Ware hinks. h . { interest lu cvery

T—Ultrs Short Waves—Newest cifcuits. sPParsi
resulta ubtained in this fic
* 8—Commercial ‘‘Short-Wave'* snd *'All-Wave" Receivers

v " and Ser n
§—How to bulld **Power Supply’® Units for Bhurt-Wave

ehy
* 10—Latest Short-Wave Convertars==With srvicing dsts

and c_nnstructinn. servicing all-wave receivers or tube changes. or new
scientific discoveries in the short-wave field, all are published chronologi-
cally in the OFFICIAL SHORT-WAVE RADIO MANUALS.

SHORT-WAVYE RADIO MANUALS are edited hy Hugo

Gernsback, Editor of SHORT WAVE CRAFT and H. W. Secor, Managing

1935 Official Short-Wave Radio Manual
29 % FEATURES

Beginners' Sectioh==Dos

-n.“ n{' new * 15—Super-Regenerative Short-Wave Recalvers=—istest
uding famuus civiuite, et
l_v. _lccnrdlpl **Foreign’® and '*Domestic’’ Shurt-Weve

heve "t * }7—"“!‘.! Fidelity ‘==liow t it in Shore-Wave
t v

. Receivers.

14—The best Short-Wave Questions and snewers of the
Y o1

* 19—The best Short-Wave '*Kinks®' of ths Year.
20—Foresign Short-Wave Review—Novel circuite. appa-

* 'Q"I"I fvhei_ tor Short-Wave purposes==Including tablss
of Iatent t L n hacsiver
"'Long

Shors

iz—sn.;h-w-u Transmitters—all about the new

* 23 —Munti-Pyrpose Tubes—How use them on

W ere el 3 Toives cauml 4 ate

and 24 ="*Audic AMpPUSrs’ fur Slwort-Wave Receivers, Cir

* 2l.j>.—_"nnn.d-59rc_ad"—llow tn spread the stations over the
s ng

33 “‘Mono-Coil'* Receivers=Ilow to huild

ot ""Noise-

3

€ comm.

to 31

AND FOR SERVICE MEN

uw

s for

*
OVER 240 BIG PAGES

iy mics of Short W

1934 Official Short-Wave Radio Manual
15 Valuable Features

® A large section featuring the mwst important Short-Wave Receivers and how tu construct
them.

® Shart-Wave Transmitters in all their phases.

® A complete Ultrg Short-Wave Section featuring construetion of 1. 3.
ceivers,

® A complete Short-Wave Beginner’'s section.
These vary from 1 to 7 tube receivers.

® A section devoted exclusively to coil winding with all information about it

® A scction on Commercial Short-Wave Receivers, Every inlpprla_ant commergial revei\'e!',
ineluding all-wave sets, is represented. Full servicing data is included which makes it
invaluahle for Service Men.

® A section devoted to A.C. Short-Wave Power Packs and how to build them.

® A section for the Shart-Wave Experimenter and short-wave kinks—hundreds of them.

@ A section on the important new art of Short-Wave Therapy (treatment of diseases by short
waves),

® A scetion devoted to Short-wave Converters and their construction. Full servieing data on
all commercial models ix ineluded.

® A special section on Short-Wave Antennae and nhoise eliminating procedures.

® A section en Short-Wave Superhet ne~. ‘Thiz sectiun 1 11s how to build them, includ-
ing many commercial models of receivers. The latter with complete service dat:.

® A section on Amateur 'Phone Transmitters and how to build them.

® A Short-Wuve Physics section en theoretieal short-wave data for the advanced experi-
menter and radio student.

® A mo-t interesting section on Super-Regeneration in Short-Wave Receivers.

5 and 10 meter re-

1
o

Over 210 Rig Pages—Over 1000 Hlustrations
Flexible., Looselealf Leatheretie Binder

MAIL

SHORT WAVE CRAFT SWC-736

99-101 Hudson Street. New York, N. Y.

iy

|
|
Gentle 1 enclose herewith my remitta m
‘ n’;‘l;alf l}rﬂlﬂiﬂi. :Il_\‘ copy of the OFFICIAL SIIORT WAVE ll.\h’llr COUPON
MANTAL as jnd [t I
I 1934 OFFICIAL SHORT WAVE RADIO MANTAL—-$2.50 | TODAY
| 3% OFFICIAL RHORT WAVE RADIO MANUAL—$2.50 |
| Roth Manuals—$4.50 l
: Name |
l Wdress I
I |
I |
|

Distance=—Heaviside layer.

99-101 Hudson Street

* 20—Every short-wave diagran
ina batee hether 1t is

every short-wave set, whether
ll-wave set, KEVERY £

etc. =1

OVER 1000 ILLUSTRATIONS

Size 9x12 Inches—Flexible Looseleal Leatherette Binder

VOLUME

Special Combination Offer!

To give every short-wave enthusiast the apportunity to add
bath SHORT-WAVE RADIO MANUALS ta his library
{Volume 1 and 2) both books. if bought together. can be
purchased at a saving. Each Manual sells regularly for
$2.50. If bhoth are bought. NOW. the price ix $4.50.
YOU CAN SAVE FIFTY CENTS BY BUYING THE TWO
MANUALS.

SHORT WAVE CRAFT

New York, N. Y.

Please mention SHORT WaAVE CrAFT when writing advertisers
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5 Meter Waves Beyond

the Horizon
(Continued from page 187)

lapse rate of 1 deg. C. for every 300 feet
rise in elevation. Sometimes, however, the
temperature does not fall as rapidly as this,
in fact it may rise, and a temperature in-
version is said to take place. To put it
simply, a layer of warm air on top of a
layer of cool air causes good reception
conditions. It was found that if a sub-
normal lapse rate occurred between 900
and 7,500 feet high, then a large signal
was obtained over the path of reception.
When the air mass conditions were not so
heterogencous and a normal temperature
lapse rate occurred, signals dropped back to
very low levels. Comparison of hourly
readings taken shows that signal strength
is lowest at mid-day and high during the
period 10 p.m. to 7 am. So clearly do the
signal strength and lapse rate measure-
ments coincide that it is even suggested
that 5-meter receivers and transmitters
may be used in the future by the meteorolo-
gist. In the case of extremely long distances
being covered {(b), the information avail-
able is very vague. Some authorities have
suggested that the sky wave pierces the
upper ionized layers and is finally reflected
back from some heavenly body!

However, it is highly probable that a
highly ionized layer does exist well above
the Heaviside and Appleton layers, as
shown in Fig. 2 (a), and signals are not
often heard, either because of the limited
number of listening posts or else the layer
is insufficiently ionized for reflection. Al-
ternately, two layers a few hundred miles
above the earth’s surface could cuuse dis-
tant signals by a combination of refrac-
tion} and reflection, as indicated in Fig.
3 (h).

Which of these thories
and experiment alone will tell, and up to
the time of writing we can draw the fol-
lowing conclusions for an elevated trans-
mitter of relatively high power (25-50
watts):—

(a) 5-meter signals give good reliable
signals for police working, etc, up to
five or six miles in densely populated
areas.

(b) Thirty miles is the normal reliable
distance over which reception can be
ohtained under usual circumstances, i.e.,
over flat, open country.

(c) Signals up to 100 miles can be
received only if the lapse rate of the
lower atmosphere is subnormal.

(d) Greater distances are obtained
during rare atmospheric conditions.

Wireless World, London.

The All-Wave
“Aircraft 3"

(Continued from page 141)

creased with the variable condenser all the
way out.

The 140 mmf. condenser and the 325
mmf. condense¢r have the ends of the last
plates slightly nicked so that when the
condensers are all the way open they be-
come short-circuited. Hence, when using
the set on the broadenst band or on the
short waves, the 325 mmf. is opened fully,
thus being shorted out of the circuit. On
long-wave operation, the 140 mmf. con-
denser is shorted out in the same way, per-
mitting the 325 mmf. variable to tune the
long-wave coil and bring in the desired
long-wave stations.

Grid-leak Detection Used

The other features of the circuit are
more or less conventional, including grid-
leak detection and the standard method of
regeneration control. Although it is pos-
sible to operate a small magnetic speaker
on a great many of the strong stations
with this set, it has been designed es-
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ICLASSIFIED

| Advertisements are inserted at 5c per word to strictly amateurs, or 10c & word to manufacturers or
dealers. Each word in a2 name and address is counted. Cash should accompany all orders. Copy
for the August issue should reach us not later than June 5.

GENERATORS INSTRUCTION SHORT WAVE COMPONENTS

R 4 BAKELITE PLUG-IN COILS,
L RADIO  SUMMER SCHOOL— | wound on tube hases .30, tall furnns .40,
Autopower shows you how easily and |[onrses for  Aumteurs.  Servleemen, | gx  prong .60.  Neel, 75 Itireel,
econotnically suto  Eenerators can he |[Commercelal Oneratars. Classroon, lab- | Scranton, Pa. :

comveried inte A.C. of D.('. generators (oratory aud flell work. June 15 lo
and D.C. moters, 2 to 1000 volts; for [AnKust 8, I'ackman  kagineering
sounl, radio, power. light, or welillng, |Sclwol, Volparaiso. Tndlana.
No previous experlence necesgary—corn= o

TURN  SCRAP  INTO  MONEY, |

SHORT WAVE RECEIVERS

plete Information ali in new hook, with) RADIO ENGINEERING. BROAD- RECEIVERS—NIEAWW AND 1SED,
simple instructions and illustratinns. casting, avlation and police radlo. Serv-! fold and traded in.  Hammariunds,
Endorsed by thousands. Only $1.60 ieing.  Marine snd Morse Telegraphy| Nationals, RME, Skyrlder. Schwars
I stpald.  Autopower, Inc., 414 8. taught thoroughly. All eXpenses low.| Radle Service, 15 wrenee Ave.,

Hoyne: Ave.. Chieago, Catalog (ree. Dodge's Institute, Colt| Dument, N, J,
| St.. Valparalso, Ind. = -
RADIO INSTRUCTION—S1, 8 13- | croaet oot 18 IHSTANCE

Crystal Setg—record 2190 miles; “*Ra-

bauipment  Rented. Mizsourl v .
“HAM" OFFERS AND WANTS |[[0. & JigiL, 8 dinbnilder year; 23 lahoratories,
! II}rJ;:.lE:II:).N hool, 3907 N. 25th, SLl 151-A Lilberl§, San l-‘iam-_]sm. - ]
. . . BUY YOI'R A ON
SKYRIDER  BARGAINSR, ALL * Kasy |* CRET it
| modlcts. selt or trade, Thileo 16X "3 MISCELCANEOLS THIE ) I T, S
band chassls, new $50.00 letea (Cam- 3 o = Ciieage.  Illnois. o AL -
| eras.  Wella=Smith~ Radlo Corp., 26| OHM'S _LAW = CALCTLATOR—| - - :
Norith Wells Street, Chieago, liinois, | L1zhtning 8tide Rule: solves ail proh-
i lems of Voltage, Current and Reslst- TELEVISION

- nnlce. Power, \\’lroo Sizes. ete. Range: 1
1w |micfo-amp. to 1000 amups.; 1 micro-volt|
LODGE to 10,000 volts: 1 micro-ohm to 10 meg-

WANTED COPY OF

TELEVIRORS, KITS T i
Signalling Through Npace Without § r Toh, 3134 Laltas, .

$1.00. Arthur IPohl, 2134 1'alms, Do-

Wires.”" Stat rice amil condition. |0MS: 1 micto-watl to 10 megawatits;
1, W, Sl’l‘nl'.‘ "/np Rhort "\\'a\'endCr:lrl'. picelsizesioMol JSFRAARE Yraliey ln'l oft Ao
"troductory price $1.00 prepald. The

99 fludson Nt., New York City.

|
- Drataprint Co., Box 322, Ramsey, N.J. TRANSMITTING EQUIPMENT

TRADE GROSS (L1250 CWTRANN- f
mitter, output 25 to 30 watts, 1

| Ome All-Ntar Jr. Recelver.
manltor.

QSL—CARDS—SWL A COMPLETE (RYRTAL CON-
plete. trolled transmitter for $20! Yneludes
t And ome | NSHORT WAVE LISTENER'S,| powel supply. ecrystal, coils, all tuhes,
1'or all wave radlos. or whit |(Q2Le Cards. Renly getters. Samuples| wired and fested. wWrlte for detalls.

hawe you. Maylerd Ogle, Gatlinburg. | (Mtamps). W-8-E-8-N, 1527 Cone, | Customhullders, 113 West 57th  St.,
Tenn. Toledo. Ohin. | New York City,

| - - ___E& B = — -

QSL CARDS, NFAT. ATTRAC-! ALL METAL CRYSTAL ILOLDER,

SACRIFICE NATIONAL  SW3.  tlve, bly priced. 1 fres. | for Transmitters, K\llrﬂ";\'?ll lli.‘-.

| Faes. Escelsior, Minn. - Milller. Printer. Ambler, Pa. _Srhwnrz Radio Service, Duwinont, N. J,

THE ONE AND ONLY

| Encyclopedia on Short Waves

By C. R. Leutz and R. B. Gable

..Hvu(m'r WAVES” 8 written by Leutz and Gable, two fofemost radie
~} autherities. You will remember Charles R. Leutz as one of the ploneers
in radio. also deslgner and wanufucturer of the famous LEUTZ Transoceanie
Recaivers. Mr. MHobert Gable owned anid operated one of the finest low power
broadeasting stations in the country. ile Is well known as an experimenter
and research wurker in scientific flelds,

Conshilering the value of this lwok for data alone, 18 cost should really be
more than origlnaliy asked. I3ut when you see rhe Illustratlons in the look
you will marnel at how this ook could be svid for ONE DOLLAR. It
ariginally sobl far $2.93,

The hook is prinied on a very expensive super-calenilered paper,
384 pageg with over 315 photegraphl# illustrations and (isgrams,
of these bouks is mot expected to last lung. Onee they are gone no additional
rml'nlu wlIIkh?' lll\‘llllll:(le. (HHH‘ILK .\;(I\\'—he sare 1o tell your friends about
this remarkable ool valire. Send the coupon tada rour
“SEORT WAVES” by Leuwiz and Gable. " b U B Gy ol

It contains
The supnty

YOU SAVE 51.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS! THIS
BOOK ORIGINALLY SOLD FOR 5$2.98

“SHORT WAVES” is the most important and compre-
:enslé%g:t‘;l;%rhéhoﬂ-w;ve‘s ever pu'bllshed. This book
as on shori-waves—it 1| 1}

A ecomplete education on short-waves. e —

384 Pages—Over
345 Mustrations
Bound hand-
somely in red
finen, stiff
covers. dize 6x9”

MAIL COUPON TODAY!

H’STRBT"w:&ERPE:DIIE"AVGAT - e e — —— — —— — —— —————
SHO 1ON
SNMMERGIAL RADIO TELEFHONY RADIO PUBLICATIONS, Dept. SWC-7-36
| AND TELEGRAPHY 103 Hudson Street, New York, N.Y.
SHIP TO SHORE RADIO TELEPHONY Geml -
DIRECTIONAL ANTENNAE Gentlemen: Enctoad you il il iy eomitmnce of One Dollas ($1)
TELEVISION l_n[-‘h r;u,n: nt)mier of hyew l-lnlnlyll fnr‘lnlnr aen One
ATRCRAFT RAD1O EQUIPMENT Thin haak iy oa retrmed 1o sus o ihin dhrie dave it T e
|sJ"$RT WAVE BROA I%gASJ ;YECIEIV“EFS!S i sompletely watmfied aml my money refunded.
LTRA SHORT WAY (Madieal an nrgienl

Applications)
AMATEUR SHORT-WAVE EQUIPMENT

Don't forget that this comprehensise volune 1s sold on

a MONEY-BACK GUARANTLE. { you 3re not satls-
| fled with it, return it ?vlmln thres days for tefunil. 1lsa

the coupon at the left for ordering your copy of *'SIHORT
| WAVES” by Leutz and Gable.

/RADIO PUBLICATIONS
l103» Hudson St. New Yorl(,_ﬂ. Y.

NAMB

ADDRESS

crTY STATB oo
AR lde 1 e Vorain countries © T arEes)

condensers. The other parts are mounted
on the aluminum panel. Be sure to insulate

8 11/167x1/16” in thickness, fastened to a
wood base or sub-panel by means of wood

SCrews.,

pecially for earphone reception.
q The three tube sockets are mounted in a
Construction of Set row on the wood base; also, the grid-leak
An aluminum panel was selected, 7%”x and condenser and a few other small fixed

the 325 mmf. variable from the panel. The

illustration shows the arrangement very

clearly. The plug-in coil can be seen at
(Continued on page 191)

Please mention SHORT WAVE CrAFT when writing advertisers
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Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 7-36
99101 HWudson Street, New York, N. Y.

I, e undersigned. herewitin desire to apply for mem-
bershlp In the SHORT WAVE LEAGUE. 1n joining the
LEAGUE 1 uaderstand that | am not assessed for mem-
bership and thst there are no dues and no lees of any
kind. I pledge myselt to abide by all the rules and reg-
ulatlons of the SHORT WAVE LEAGUE. which rules
you are to send to me on recelpt of this applicatlon.

I consider myself belonsIng 10 the followini class (put
an X In correct space): Short Wave Experimenter [J
Short Wave Fan [J) Radio Englneer (J Student [J

1 oun the following radio equlpment:

Transmitting

Call Latters
Recelving

Name

Address

Clty and Btate

Country ...

] 10c for
ship Cartificate.

A FEW WORDS AS TO THE PURPOSE OF
THE LEAGUE

The SHORT WAVE LEAGUE was founded
in 1930. Honurary Directors are as follows:

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Executive Secretary.

The SHORT WAVE LEAGUE is a sgien-
tific membership organization for the pro-
motion of the ahort wave art. There are
no duwes, no fees, no initiations, in connec-
tion with the LEAGUE. No one makes any
money from it; no one derives any salary.
The only income which the LEAGUE has is
from its short wave essentials. A pamphlet
getting forth the LEAGUE’S numerous as-
pirations and purposes will be sent to any-
one on receipt of a 3¢ astamp to cover
postage.

FREE MEMBERSHIP CERTIFICATE

As goon as You are enrolled as a member,
a beautlful ecertificate with the LEAGUE’S
seal will be sent ta you, providing 10c In
stamnps or coln is rent for mailing charges.

Members are entltled to preferential dls-
counts when buying radiec merchandise from
aumerous Arins who have agreed to allew lower
grlces to all SHORT WAVE LEAGUE mem-

e |

$hart Mhave Crague

O« Duasctrre Maciny hal? on
Mo Yonl Gty MemrVir€ un ths Uetnd
Blalee of Clrntrsen 185 Shint Bume Cengur
fiaa sleciad

Sohn § Muller

o mamnbos of Hhee Longus
Qathtnsn whoreof theo crolifiuate fios
foon officially signes and prassated lo the
e St Hewn
s

| ——

If you wish your name engraved on the Free member-
slib certilicate, as illustrated above, please send 2ie
o owwver cust.
ESSENTIALS LISTED HERE SOLD

s"g:ITY‘!'AOV;HORT WAVE LEAGUE MEMBERS

They cannot be bought by anyone unless
be has alreudy enrotled as one of the mem
wers of the SHORT WAVE LEAGUE or signs
the blank on this page (which automatieally
enrolls him ns a member, always provided that
he is 8 short wave experimenter. a short wave
tan, radio englneer, radio student, ete.).

Inagmuch as the LEAGUE 18 international,
It makes no difference whether you are a
citizen of the United States or any other
country. The LEAGUE is open to all.

e ————

SHORT WAVE CRAFT for JULY, 1936

o o o SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE « « «

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterhead hus been desigoed for members' ecorrespondence. 1t s
the otticial letterbead for sll members.  The detterbeud Is Juvaluable when it
brcomes necessary to deal with the radio Industry. mail order houses, radio munou-
facturers, and the like; a8 many bouses Lave offered to give mombers who write
vn the LEAGUE'S letterbead a preferential discount.  1'he letterhead 18 also
absolutely essentiul when writing for verification to radio statjons either bere or
abroad. 1t automatlenlly gives you a prefessionnd standing. soc

A—SHORT WAVE LEAGUE letterheads, per 100....

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The finest magazine of its kind ever published—totally different in get-up and
contents frol 3 ther.  Contains the largest listing of short wave stations in
the world, up-to-the-wminute, including “Police,’” velsion® aml short-wave
stutions, as weil as o speelal M=t of the star short-wave stations with their fre-
guencies amd call letters.  Also contalps photos amd deseriptions of short-wave
broadeasting stations in various parts of the world with photos of short wave
stindiv artists—How to loente 'wenk™ distance stations. nod other lints for the
sxhort-wave  Hstewer''—Question and  Answer Inepartment for the  listener’--
Silver Cup Trophy for best phote of remderst listening frosts,™ ete c

B—Official Short Wave Listener Magazine.._.._. .Prepaid

RADIO MAP OF THE WORLD AND STATION FINDER
The finest deviee of jts kind published. The workb's map on beavy board s
dlvided into 23 sectiong, while the rotary dise chows you tmmedbately the exiaect
time jn nny foreign country. Invaluahble in logging foreign statiots.  Alse glves
cull letters assigned to all nations.  Slze 117x207 C
C—Radio Map of the World and Station Finder...._ ... __ Prepaid

GLOBE OF THE WORLD

Tuts highly Important exsentinl Is an ornament for every Jden or study. It 1s n
lobe, 6 in. in dlameter, printed o ffteen colors, glazed In such a way that 1t ean
re wazhed. This globe helps you tu intelligently log your foreign stations. The
base s of solid walnut, and the semi-metidlan of o nickel-like metal.  Entiee
device substantially made, and will give an attractive appearance to every
station, emphasizing the long-distance work of the operator.

D—Globe of the World.. ... - .....Prepaid

SHORT WAVE LEAGUE LAPEL BUTTON
This beautiful button I8 mude in hard enamel in four colors, red, white. bine
aml gold. 1t mensures three guarters of nn incll in iz By wearing this
hutton. other members wiil recognize you and it will give you n professionut alr.
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 35c

E—SHORT WAVE LEAGUE lapel button Prepaid
EE—SHORT WAVE LEAGUE lapel button, like the one described 52 00
above but o solld gold. . .. .. . ... ... ..., e I'repidd L]

SHORT WAVE LEAGUE SEALS
These teals or stickers ure exccuted [ three colors and nieasure 13 in. In
dianmeter, and are gummed on one side. They are used by mwembers to atix ta
stationery, letterhemls, envelopes, postal eanls and the like.  The senl significs
thalt iy{m lrf a member of the SHORT WAVE LEAGUE. Sold in 25 lots or
multiples ouly.

G—SHORT WAVE LEAGUE seals........... o per 25, PrepaidlDC

SHORT WAVE MAFP OF THE WORLD

This beaatitul map, measuring 1sx26 in. and printed in 18 colors s bulis.
pensabie when hiung in sight or placed *'umder the gluss'' on the tuble or wali of
the short wave enthisdast. It contains o wenlth of information sueh as distances
to all parts of the world, political nature of the country in which a broadeast
station 15 located. ete.. and from the muuner In whieh the mnp js bl cked off gives
the time in different parts of the world at a glanee 5

F—SHORT WAVE Map of the World s . Prepaid €

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS WITH EXCEP-
TION OF ITEM B.

Send all orders for short wave essentiala to SHORT WAVE LEAGUE,
99-101 Hudson Street, New York City.

It ¥ do not wishi to mutiute the mazagine, You mad ¢apy either or both caupous
on 8 shevt of papwer.

SHORT WAVE LEAGUE 99-101 Hudson St.,, New York, N. Y.

ERERRNENS" : A EEVEE TRERE

; || ! Mol | ] i o
N _ow _..I......Ii‘.ﬂ__'r.lkl g . ,

AS1A

ArLaarie

G—16¢c for 25

30+ vlancrec 3 o o

LA BN A T P :..'..'..'..'-.‘-F.I‘.A-n‘l- E
F-—25¢ each

3|

m.

A—>50c per 100

E—35¢ ¢ach

BHOKRT WAVE LEAGUE. 00101 Hudeon Stree. New York. N. Y
Genllemen
| am elready sn lled membier in (he SHORT
1 sm s new memnber snd stiach my sbpleston o
Flease send me the [ollumine ehurt wave gasentiafa

YAVE LEAGLE O
e CuubUR
eted m Usis adrertirement

for which 1 encluse & herenith

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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"Aircraft 3"

(Continued from page 189)

the upper left, with the stetion selector at
the top center The four battery leads
come out of the panel at the lower right.

Complete List of ’arts Required for the
Al Wave Aircraft Three

Cl—Hammarlund Star Midget Variable Con-
denser type SM-15

C2—Cornell-Dubilier Mica Condenser, .00005 mf..
type 5W-HQ5

C3—Hammarlund
type MC-140-M

Cid—Hammarlund
type MU-325-M

C5—Cornell-Dubilier Mica Condenser, .0001 mf,,
type 2W-5T1

Cé6—Cornell-Dubilier Mica Condenser. .0003 mf.,
type DW-5T5

C7—Cornell-Dubilier “Cub” Tubular Condenser,
.01 mf, type BA-451

C8—Cornell-Dubilier **Cub’” Tubular Condenser,
.01 mf. type BA-451

Cornell-Dubilier *Dwarf Tiger”

.005 mf.., type DT-6D5

Cornell-Dubilier *Cub™
1 mf.. type BA-.4P1

C11—Cornell-Dubilier Mica Condenser.
type BW-5TH

Midget Variable Condenser,

Midget Variable Condenser.

Condenser,

C10 Tubular Condenser,

0005 mf.,

i R1—L.R.C. Metallized Resistor. 1 mex., 1 watt

R2—Electrad  Regeneration  Control Poten-
tiometer with Switch (Sw2), 75,000 ohms,

type 202
R3—I1.R.C. Metallized Resistor, 170,000 ohms,
1 watt
R4—T.R.C. Metallized Resistor. 1 meg., 1% watt
R5—IR.C. Metallized Resistor, 170. 000 ohms,

4 wat

R6—TI.R.C. Metallized Resistor, 1 meg.. 15 watt

RT7—FElectrad Filament Control. 30 ohm, type
T0-

SW1—Single-Pole. Single-Throw. Rotary Switch

SW2—Switeh on Electrad Potentiometer R2

BPl-—Antenna Binding Poat, Eby

BP2—Ground Post, Fahnstock Clip (Fastens di:
rectly to panel)

V1, V2, V3—30-type Tubes

I.1—Set of Five Hammarlund 4-prong Plug-in
Coils. covering 17 to 550 meters

L1—Special Long-wave Coil (See directions in
text)

1—Four-prong_Alden Coil Socket

3—4-prong Wafer Sockets for tubes

1—Four lead battery Cable with different col-
ored wires

1—Blan Aluminum Panel 7% ”x8 11/16"x1/16”

1—Wool Base (sub-panel)

1—Carrying Case, (see sketch}

5—Knobs

1—Bar Knoh

1—Crowe Calibrated
plates

1—pair of light-weight Acme earphones, with
ear cushions

2—Compact tybe 45-volt “B’ Batteries

2—Compact type 1% wvolt dry cell (“A™
teries). Evercady

1—Roil Hoonk-up Wire. push-back type

A.sorted Hardware. wood serews ete.

Short Wave Scout
News

(Continued from page 156)
At this time, this station can be heard
almost any morning at 6 a.m,,

DZB, 10.04 mec. heard very well on the
24 at 3.15 p.m., E.S.T. Also HI3U, Santia-
gzo City, Dom. Rep. on 638 me, at 6.25
me., coming in a good QSAS5, R8.

At 6:35 p.m.,, ES.T. on 24th March,
W2XAD on 15.33 me. sent a special test
[nrogram which was received very well.

TI8WS, Puntarenas, “Ecos del Pacifico.”
on 7.55 mec. heard With a fair signal, but
badly QRm’'d and plenty atmospherics.
Time 9:28 p.m.,, ES.T. .

TIEDP, “La Voz del Tropico,” 6.7 me. re-
ceived very well at $:35 p.m., E.S.T. on
March 24, QSA 5 RY.

CO9WR, Sancti Spiritus. Cuba, on 6.28
me. with an R9 signal at 10 p.m,, E.S.T, on
28th March. The address given was P. O.
Box 85, Sancti Spiritus, Cuba.

VE9HX, Halifax, 6.11 mc. was heard at
7:30 p.m., badly heterodyned by another
Spanish station on the same frequency,
HJ4ABP.

RNE, Radio Centre, Moscow, on 12 me,
now heard in the afternoons, and was re-
ceived here with R8 signal, XECR, 7.38 mc.
came in with a beautiful signal QSA5RS.

LBERT J. YOUNG,
General Post Office,
Port of Spain,

Dinl and Crowe Name-

hat-

I T

i Trinidad, B.W.I.

|
b
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" ELECTRICITY

MANY EARNS30,40,550and UP, aWEEK
s « » Others go in business and make
up to $5,000 and more a year!

1 don’t care if you are 16 or 40years old, Electricity offers
you apopportunity to t‘ored:er aaygood-bye tolayoffs, low

and uncertanties. Deci into & live money-
mnkinx ticld -here os-tpnrtunluel reallv a:ml lor renl ‘money
making jobs or where it is easy to start a business of your own.

I'LL FINANCE YOUR TRAINING'

Hundreds of my students get Coyne training first . .,
then pay their tuition in easy munihi? paymenta out of incrensed

urnmg; after tho¥ graduats. Send C"“P"“pn’d" for details of
my y Tultion After Gradustion’’ oW you
may got my training and do not have to lt.lrl .'g hu‘k uneil
6. mnnma fmm date you start school, or 60

quired L2-w is over.

Learn By Doing In Coyne Shops

Coms to Chicago and get your trmmn in the zrpat

Coyne Shops, Practicsl wnrk—no .. t need provi.

ona exponcnce or l |¢-t book Ielrnin M whilo
m urvlc. sfter

learning. gradus
book aod all d!l!lll of my
ne, Electrical R fnz-

training, m;
on, and my *Pay Aft:

eration an
Graduation®®

COYNE ELECTRICAL SCHOOL
500 S. Paulina Street, Dept.B6-82, Chicago, NI,

COYNE ELECTRICAL SCHOOL, H. g
$00 5. Paulina St., Dept. g8.82 me-‘o. III.
Send your Free Book and special offer .tﬁrv for my tralning in
aasy momthly paymaents atter | graduate.

natrn

NAMF .
ADDREER .= - 0. Lie .

oy STATE

L Mail In lope of paste on d —

GET OUR FREE
REFERENCE

BOOMK awd
MAILING
LIST CATALOG

QGives counts and prices on accurate guaranteed
moxhng lists of all classes of business enter-
prises in the U. S. Wholesalers—Relailers—
Manufacturers by classification and state. Also
hundreda of selections of individuals such as
professionol men, auto owners., incomelists, etc.

Write today tor your copy

R.L.POLK&CO.

Polk Bldg.— Detroit, Mich.
Branches in Principsl Cities
Waorld"s Largest City Directory Publishers

ng List Compilers. Business Stat
tics. Producars of Direct Mail Advertis

LIVEST MAGAZINE

Edlted by HUGD GERNSBACK

RADID-CRAFT is devoted to gen-
eral Radio in all its phases, to
Radlo Servicing and to the ad-
vanced set bullder and Radio Tech:
nician. Kinks show simple ways
out of difficult problems. The lat-
est radio equipment is illustrated
and described.

Months for

$1.00
RADIO-CRAFT

RADIO-CRAFT Is fully |llustrated
with photographs, diagrama and
sketeches. Each issué contains over
150 Illustrations. Sample copy—15¢.

99C Hudson Strest New York. N. Y.

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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MAIL
COUPON
TODAY!

SHORT WAVE CRAFT for JULY, 1936

Yes! The globe revolves!

FVER in the six years that SHORT WAVE CRAFT has been published, have we found anything
that is as wseful and ornamental as the WORLD-GLOBE LAMP we now offer free to our readers.
This beautiful WORLD-GLOBE LAMP mcasures 1715” high. The attractively colored shade,
with nautical and map designs, is 8” in height and 16" in diameter. Ik is made of fine quality parch-
ment, highly glazed, w assure long life. A slighty damp cloth quickly removes dust from the shade.
The 614" globe, printed in many colors, bas a full mevidian, and rotates. Hundreds of names—coun-
tries, cities, rivers, oceans and others are clearly printed on the globe,
Another feature on this WORLD-GLOBE LAMP is the movable bonr scale found at the north pole.
This permits determining the correct time in any part of the world.
The metal parts are finished in antique bronze. A piece of heavy green felt is glued under the base,
therefore it may be placed amywbere, without fear of marring table, desk, etc.
The weight of the WORLD-GLOBE LAMP is nearly three pounds. When packed for shipping, six
pounds.
Here is the way to get this beautiful prize. Fill in the coupon in the left hand corner—cut it out and
mail it to us together with your remittance of $2.50. You will receive a full year's subscription (12
months) to SHORT WAVE CRAFT—itbe greatest short-wave magazine in the world today. 1In addi.
tion, we will send vou absolutely FREE one of these handsome WORLD-GLOBE LAMPS. Old sub-
seribers may renew their subscription now for another year following expiration of their present one and
still receive this WORLD-GLOBE LAMP.
Only a limited number of WORLD-GLOBE LAMPS are available. Take advantage of this offer withous
delsy in order w insure receiving yeur free gift. RUSH THE COUPON TODAY.

Just a Word About SHORT WAVE CRAFT

The magazine you are_now reading clearly indicutes the contents of future issues. Over a quarter of a MILLION of the
maost successtul SHORT WAVF technicians in all parts of the world oblained theiv vadio education throwgh 1he
Regudar departments appearing in each issue

Hugo Gernsback's Fditorials—foricard looking
Radio Amartcur Course—complete series.

- . e S S TR e e Sy World Wide Short Wave Review—exclusive,
r Short Wave Scout News.
SHORT WAVE CRAFT SWC-736 What's New in Short Wave Apparacus.

Name

Aildress

City

rd—-———--——

99 Hudson Street, New York, N. Y.

Gentlemen:  Enclosed 300 will find ¥ redttanee of §2

cents ahipping charges) far which enter my sub

WAVE CRAPFT for one year (12 [srues), Thiz anwunt entitles mc

to 8 WORLD-GLOBE LAMI' free. See chart next to coupon for

shipping charges on WORLD-GLOBE LAMP.

( ) Enclosed fiml my remiitance of $L.50. pleasi  ser me the
WORLD-GLOBE LAMI by express, colleet,

Send remittance in fort of check of woney ofder—reglster letter If
it containg ecash, stamba. of cureency

Constructional articles on tested and approved sets.
Shart Wave Stations of the World—currected monthly,
Short Wave Questions and Answers—educational.
Short Waves and Long Raves—our readers’ FORUM.
Short Wave "Kinks'—with prize offerings.

Short Wave League—discussions of our members.
When to Listen In—naming the best foreign programs.

Lvery issue contains over 150 rhotographs and wirin)z diagrams. Read SHORT
WAVL CRAYT every momth to reep abreast with neiw things bappening in this field.

How to Order Your WORLD-GLOBE LAMP

Kimply i1l In the counon at the left and mall together with check or nuney order. Register
tetter if cash or coin is sent, To cover shinhing chatges on WORLD-GLOBE £,AMIY, alid to your
remittanee the amount Dulieated. T you are located: FEast of the Misstssippl akl 47 vents;
Hetween the Mississipp) aml the West Coast add 70 cents; Forelgn Countries add 81 cents. Any
exeess remittance will be refundel,

SHORT WAVE CRAFT

9% HUDSON STREET NEW YORK, N. Y,

W inl
intion fur S11ONT

Siate

Please mention SHORT WAVE CRAFT when writing advertisers

hant . Bhos, co,, PRINTERS
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ative action below 15 meters.

OT just another radio, but a really fine
regenerative receiver, properly engineered from beginning to end.
Smooth, stable regenerative control with electrical bandspread over # Multi-banil switching (no plug-in coils)

its entire tremendous tuning range plus extremely sensitive super-regener-
Whether it is long distance foreign recep-
tion you want or a 40 megacycle, high fidelity local broadcast—a flip of a
switch and "you're there" with the HAYNES R-S-R.

The New York Sun; Mar. 7th:—

cepiion.

carving its way—4Ld. Note.
Radio News; May "36:—

ceiver considerably exceeded expeciations.
on the loudspeaker, from Spain, ltaly,

meter hands.”

wave hands . . .

Ltors of these publications.

EDITORIAL COMMENTS

Circriits worthy of space ave not numerous this season, hut ithe R-S-R is an ex-
When demonstrated to the editors, the rveceiver functioned so smooihly
that it was obvious its many features wonld appesl to the home experimenter.
Here in one cahinet is a recciver that will reach from the top of the hroudcast
hand down throngh ull the short-tcave chaunels to the ultra short-wave hand,
where the 1wo-way police systems are uctive and where television will soon he

"A Reul Go-Getter—Under 1est in tieo New York City Listening Posis, the re-

Shori-wwave stations were inned in, all

Eugland, Frauce, Germany, Colombia,
Cuhu, Canada (and of corrse the U.S.), on the 25-, 31- and 49-meter bunds. Ama-
tenr stutions were tuned in on wll bunds, 1he maost istant heing o the 20- und 75-

Short Wave News & Technical Review; May '36:—

"It (the R-S8-R) is u well-designed regenerative und super-regenerative civenit
with exceptionally fine control and, given u fuir locatian und good untennu, ex-
cellent long distance reception can he accomplished with it on all of 1he short
It is w whole lot of receiver for very little money.”

—And Many Others, Too Numerous To List.
These opinions are the result of actual unbiased tests made by the edi-

All Electric 2-Tube Transceiver

I"or the ham or be-

looking for

panent fhstal-

conipletely

we

10 thls 3

In balanced com

bivatlon trans
ceiver.

The rubes used are

3 ual purpose

. 1—80 rectt

Absolutely

Fatreme
z 1y sensilive. and ex-
oea povemets % T “tra  ordinary long

tuntug and receiv-

ing range.
Complete Kit of Parts, less tubes, ecabinet,
Unwited $8.

wired and Assembled o
Crystalllzed Cabinet 1
1

Kit of 2 Tuhes .
Wiring diagrion and instryetlons wlth each Kil

m'ube Portable Transceiver )

Cowanletely self con
talned unlty coupled
I meler transeeiver
uging two 19 tphes
il one 30, Ap un-
usually powetful
lonk range hattery
transceiver nossess-
Ink excellent statil-
IItyI and good mody-
at

Iulh -pull 19 os
clilator  wit o
stage push-pull
class 18 andle
with  gemding  and
reeeiving  positions
glving true 5 tube
porformance.  1iat
tetles used: 3-45
V. and 2 No. 6

Iry ecells.

Caornplete kit less
cabinet 1uhes,
un 9
wired

Assenihled 3.00

wired

l"ulnm t 1.5

0
\3 matehed tubes .l.sy

HAYNES R-S-R

5-TUBE RECEIVER

21, TO 555 METERS

HAS BEEN ACCEPTED AS THE
“IDEAL EXPERIMENTER’S SET”

ENTHUSIASTIC reports from the hundreds of
R-S-R users testify to the consistent, fine
foreign reception these receivers are delivering
all over the country.

#» Look at These Features!

# Self contained power supply.

down to 156 meters.

# High efficiency plug-in coils below 15
meters with super-regeneration.

Electrical plus mechanical band-spread.
Dual regeneration control.

Hiss control un super-regeneration.
Perfect louzingluml absolute stability on
super-refeneration.

Dynamic speaker and earphone recebtion.

Tubes ysed—2 6K7's, 1 MG25Z5, 1 MG43.
and 1 76,

4{ NOTE )

The R-S-R is already being copied. We ex-
pected this. When a job is well done it is al-
wi¥s imitated. We could produce the R-S-R
a little cheaper by cutting corners here and
there: using a cheaper speaker: ete.

This. however, is not our idea of good econ-
omy. The R-8-R is huilt to Mr. Haynes' ex-
act specifications and every part we use in it
has been approved by him.

There is only ONF authentic HAYNES R-§-11
and it js built by RACO.

ORDER DIRECT FROM THIS AD

I Complete R-S-it set; whred, tested, m(hs 65 I

| 5 tuhes. speaker. and eabinet.  Iteud: 24 |
to g in and operate

I Complete kit unwired, ineluding d.\numirs 95

| speaker, power supply’ and wired swhteh 1 4 |

Lcon assembly (lesg cabinet and tubes)

A 3-TUBE POWER TRANSCEIVER
That Tops Them AII'

Here s the Litest s

of the well-Known RACO
5 aml 10 meter  power
transe-iver  which  has
ntde such remarkahle

revoni (o Inn:.: <ll~lm(‘c
higl penldity ot »
sion. Uses two o
an SO with 20 w
et o plutes,
rlin et rr.-m 110
rnte
volume con
noreeption ;. mwln
control 1 transi ssl
Givis  powerful  spae
reeeption. or  putomatic
enrphone  jack cuts ont
spenker. This jobh is in n
Class  hy  ftself  among
transcetvers and is becomtng
too well knowm to require
addltional pralse by u

Complete kit, less speuker, tubes and cablnet, un

wired $11.50
Cahluet and speaker, = 2.75
Wiring - - 3.50
3 tubes 1.6¢

RADIO CONSTRUCTORS LABS. ~<LLi~”

136 LIBERTY STREET

DEPY. S5w-7 NEW YORK CITY
EXPORT DEPT.-~105 HUDSON ST,

www.americanradiohistorv.com
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| WILL HELP YOU

START A SPARE TIME OR FULL TIME

%7 RADIO SERVICE BUSINESS
WITHOUT CAPITAL

J. E. Smith
President

Fnstitute

HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY
| TRAIN MY MEN TO MAKE

Now Has Fine Business

“I have a fine business servicing
sets. | am making a zood living—sel-
dom have a week under $40. IJf it
wasn't for N. R. 1., 1 would probably
be tramping the streets.

lenn C. King,
46 Division Ave., S,
Grand Rapids, Mich.

$15 a Week in Spare Time

“My spare time earnings average
$15 a week., Since studying with
you 1 have earned about $7,000 to
$8,000 in Radio. 1 owe my suecess
to the good method of the N. R. LI.”

C. . Heflelfinger.
F. D. No. 1,
Temple, Penna.

Best Equipped Shop in Town

“In the last year, we have moved
our Radio shop and we now have
the best equipped Radio Repair Shop
in East Toledo. We also have a
shop at 624 Milton Street. We
have three fellows working for us.”

W, R, Brown.
309 Main St
Toledo, Ohio.

You Get PRACTICAL EXPERIENCE
with Radio Equipment | Give You

I'll show yon how to use my speclel Radlo equip
ment  for  comdneting  expe t and  milding
cirenits which fllusteate fm principles  nsed
in suelh well-known sets as Westinghouse, Genernd
Electrle, 'bllco, R.tT. AL Vi Atwater-Kent. und
others. You work ant with ¥eur own hands many
of the things Yo read Lo onr lesson lwoks.  This
G050 methed of tralning imnkes
Tearning at  lans a5y Lnterest
ing, fuscinating, Inteusely prae
tiis S lemrn how pets work
why thisy wark, how to make
thisn work

Sind out about the World Famous Course that Pays for Its

National Radio

Free Book Tells How.
Mail Coupon!

The world-wide use of Radioc sets for home
entertainment has made many opportunities for
you to have a spare time or full time Radio
service business of your own. The day you en-
roll 1 start sending you Extra Money Job Sheets
which quickly show you how to do Radio repair
jobs eommon in most every neighborhood. Many
N. R. I. men make $5, $10, $15 a week extra in
spare time while learning. 1 show you how to
install and service all types of receiving sets. I
give you Radio equipment and instructions for
conducting experiments for building circuits
and testing equipment, and for making tests that
will give you broad practical Radio experience.
Clip the coupon below and et my free 64-page
book, “'Rich Rewsards in Radio”—it gives you a
full story of the success of N. R. L. students and
graduates, and tells how to start a spare time
or full time Radio service business on money
made in spare time while learning.

Many N. R. |. Men Make
$5, $10, $i3 a Week Extra
in Spare Time While Learning

Many of the twenty million sets now in use
are less than 507, efficient. I will show you how
to cash in on this condition. 1 will show you
the plans and ideas that have enabled many
others to make $5, $10, $15 a week in spare
time while learning. George W. Honert, 248
Water St., Ligonier, Ind.. made over $500 from
the start of the Course to its completion.

Get Ready Now for a Radio
Business of Your Own and
for Jobs Like These

Broadeasting stations use enxineers. operators,
station managers, and pay up to $5,000 a year.
Radic manufacturers use testers, Inspectors,
foremen. engineers, servicemen and buyers and
pay up to $6.000 a year. Radio dealers and jobe
bers employ hundreds of servicemen, snlesmgn_
managers. and pay uh to $75 a week. Television
promises many good jobs soon. Te]e_vision is
leaving the laboratory in an impressive way.

Get My FREE LESSON
on Radio Servicing Tips

I'H prove that iy Treaining gives pirnetivnl
wineacmuking informmtion, that 1t 08 eusy to
understal—thnt 1t is Just what youw need o
master Rudle, My sample losson teXt Rl
Reqviviep Tramtdis—bele Catise gl Reamedy ™
ling list of Itadis receiver troubtiles
i AC. D liattery, nni

super-eterody o illown
tufes of =tw n i T
givis Vanl thi
tan list

pr Tl enns
s

speeclal Hasl o pesisd vaer

Nzm nentralizing

ing No obllgntivn
Juwt et vvewpoa

MAIL COUPON NOW

This Coupon is Good For One

One million dollars is beinZ spent on two sta-
tions. Receiving sets are being desigtned and
built. New opportunities—many of them—are
right ahead. My book tells you of the oppor-
tunities in these fields, also in aviation Radio,
police Radio, short wave Radio. automobile
Radio and other new branches of this fast grow=
ing industry. Get it

I Train You at Home
in Your Spare Time

Hold your job until you're ready for another.
Give me only part of your spare time. You do
not need a high school or college edueation.
Hundreds with only a common school education
have won bigzer pay through N. R. 1. Graduate
J. A. Vaughn jumped from $35 to $100 a week.
Fred Dubugue doubled his earnings in one year.
The National Radio Institute is the Pioneer and
World's Largest organization devoted exclusive-
ly to training men by Home Study for good
jobs in the Radio industry.

You Must Be Satisfied

I will give you an agreement to refund every
penny of your money if you are not satisfied
with my Lesson and Instruction Service when
you complete my Training. And I'll not only
give you thorough training in Radio principles,
practical experience in building and servicing
seta, but also Advanced Specialized Training in
the type of Radio work you choose.

Get My Free Book of Facts

Mail the coupon for "Rich Rewards in Radio.”
It’s free to any ambitious fellow over 15 years
old. It tells you about Radio’s spare time and
full time opportunities; about my training;
what others who have taken it are doing and
making. Mail eoupon now
in an envelope, or paste
it on a le post card.

J. E. SMITH, Pres.
Dept. 6GB3
National Radio
Institute
Washington, D. C.
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FREE COPY OF MY NEW BOOK

J. E. Ssurrn, President.
National Radio Institute,

Dept. 6GB3.
Washington. D. C.

Dear Mr. Smlth: Without obligation. sem! me the Nample
Jasson and your free ook about spare time and full time
Radlo opportunitics, and how 1 can traln for fhem at home
In shure time. (i'lease print plainly.)

Name..ooneee dge

Address...oeceen. R

(0T 2 S — State. 14

If you do not want to cut this cover—simply write us on 2 post card
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