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ELECTRIK-SAVER

..f'/au’lte.r Kadio Current &lb IN HALF !

TESTED

5 WAVE BANDS

9 /0 2,200
METERS

The Ekctnl( Saver is today’s most™
sensational radio feature. 1t cuts radio
wattage cousumptnun as much as 50%
and results in Midwest 16 and 18-tube
radios consuming no more current
than an ordinary 7 or 8-tube set.

This feature enables the “Air Tested” ¢

Midwest to operate on low line voltages—as
low asBvolts! Inaddition, the Electrik-Saver
increases tubie lite, reduces strain on the set,
eliminates repair Lills and makes for more
consistent aud gloriously realistic reception.

sAVE:50% U |
DIRECT FROM MIDWEST FACTORY
O middlemen’s profits to pay! Buving

direct from the Midwest factory makes vour
radio dollar go twice as far. Sce for yourself that
Midwest offers you greater radio values—enables you to
buy the more cconomical factory-to-you way that scores of
thousands of radio purchasers have preferred since 1920. Never
before so much radio for so little money! Why pay more? The broad
Midwest Foreign Reception and Money-Back Guarantees insure your
satisfaction. You get 30 days ¥ R E E tral in your own home!

MI DWEST

qives

I6T,u;5us

5 WAVE BANDS

Once again, Midwest demonstratesits
leadership by offering the world’s most
sowerful and most beautiful ALL-
kVAVE 16-tube, 5-Band Radio. A
startling achicvement, it makes the
whole world vour play ground Power-

85 ADVANCED 1937 FEATURES
This Super Deluxe Midwest is so
powerful, so amazingly selective,
so delicately sensitive that it brings
in distant loreign stations with full
loud speaker volume on channels

[ ]
91'02200.METERS
ELECTRIK-SAVER

®
PUSH BUTTON
TU N.ING

AUTOMATIC

adjacent to powertul locals.  Scores
of marvelous Midwest features,
many of them exclusive, make it
easy to parade the nations of the
world before you. You can switch
instantly from  American

ful lrlplc Twin tubes (two tubes in
onel) give 18-tube results.  This
advanced radio is a master achieve-
ment, a highly perfected, precisely
built, radio-musical instrument that

4995m

{esss tusns) SPERKER

TERMS 2 10% pay

will thrill vou with its marvelous super programs

perfornmnce . glorious crystal-clear . . . to Canadian, police, .unateur, ERIAL ADAPTION
“concert’ realism . .. and magnificent commercial, airplane and ship broad- HMISWESTIHAS L]

foreign reception. lhc Dual Audio casts...to the finest and most fascinating UNEQUALLED BEAUTY DUAL Au DIO

foreign programs. The new Midwest
Tuning System, for example, shows you
exactly where to tune for

Program Expander gives a living,
vital realistic quality to_voice
and musical reproduction.  Before

OF TONE AND SHARP*
NESS OF SELECTIVITY.

Glen Gray

PROGRAM

you buy, M foreign stations . . . while EXPANDER
write for the = )/ Automatic Acrial Adap- o

F E E Z tion triples the number

40-page four 2N /N of foreign stations that | CONGRATULATIONS FOR

CREATING THE MIDWEST. IT|
BRINGS IN WONDERFUL
FOREIGN RECEPTION.
Rubinoff

color can be secured and
1937 mipwest USES Less doubles the excite-
catalog CURRENT THAN AN ment and jov of
1ODAY. ORDINARY LIGHT BULB short wave tuning.
With a Midwest, the finest entertainment the world has to offer

i~ at your command. Itis prefecred by famous orchestra leaders,
musicians, movie stars and discriminati radio rurchascrs =

cverywhere. It enjoys an increasing world-wide sale because F =

1‘1 outperforms ordinary rectner% coﬂmj hvldcc as much. [ MiDwygy g
ou can order your Midwest ‘‘Air-Teste radio from the /<] 193y | =

new 40-page catalog with as much certainty of satisfaction L~ L % ?m 30-DAY TRIAL OFFER W

as if you were to come vourself to our great factory. (ItL
pictures the beautiful 1937 radios . . . in their actual colors!
You pay as little as 10¢ a day. Three iron-clad suarantees
protect vou: 1) A Foreign Re n Guarantce—
(2) Absolute Guarantee of Satisfaction — (3) One - Year
Warranty. Fill in and mail the coupon N O W!

and 40-PAGE FOUR-COLOR 72¢ce CATALOG

| MIDWEST RADIO CORPORATION
| Dept. €-24, Cincinnati, Ohio

Without obligation on my part, send me
your new FREE catalog and compicte
details of your hberal 30-day FREE

tr ffec.  This is NOT an order
|

| Name
|

Specisl offer and !

prices prevei

only when deeling |
direct with factory |
by

mail

I!I(l 101( =

DEPT. C-14 cincinnATi, ORID, U.S.A. b
Address

\_Fstoblished Established 1920 Cab) Hddress MIRACO...ANl Bn~de‘s\ - : 1
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OPPORTUNITIES _

are many —

for the Radio
Trained Man

Don’t be an untrained man. Let me show you how to get your start
in Radio—a fast growing, live money-making industry,

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or L ol
Service and Installation Work—Broadcasting Station Operator— Wire- { ",
less Operator on a Ship or Airplane, Talking Picture or Sound Work— '
IHHUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training -

ng Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radie, Television and Sound equip- : e
ment—on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, -
Talking Picture and Seund Reproduction equipment, Code and Telegraph equipment, ete. You don’t

need advanced education or previous experience. We give you—RIGHT HERE IN THE COYNE

SHOPS—the actual practice and experience you'll need for your start in this great field. And because we

cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks.

TELEVISION ard TALKING PICTURES

Teclevision is coming. Soon there may be a demand for THOUSANDS of TELEVISION EX-
PERTS! The man who learns Television now can have a real future in this great new field.
Get in_on the ground-floor of this amazing new Radio development! Come to COYNE and
learn Television as it should be learned on Television equipment. Talking Picture and Public
Address Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field
which is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio
Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

ARR ANGE To FlN ANCE ating on Actual Code Practice apparatus. We don’t waste time
YOUR T Ul'rlo N on use!ess'c t_hc%rya_\\ e give you the practical trairﬂing you’ll need for
your start in Radio—in 12 short, pleasant weeks.

I am making an off,er thflt is the most unusual ever MANY EARN WHILE LEARNING
made by a S(;hOOl._ I-11 take you here in my Sh?l-)s a‘r-ld You get Free Employment Service for Life. And don’t let lack of
give you this training and you pay your tuition 1n money stop you—my plan makes it possible to get Coyne tr;ining
sm{lll monthly payments extending over an 18-month with very little money. Many of our students earn part of their
period, the first payment to be made 5 months after living expenses while going to school and if you should need this

you start school. I know a lot of honest fellows haven’t help just write to me, Covne i °7 w2 t0 - gy
much money these days, but still want to p
themselves for a real jobh, steady work and be
Mail coupon for all details of this *‘Pa
after Graduation Plan.”

ELECTRIC REFRIGERAT]

ATTE "W PIT TN BT
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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 bheen 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.

iy iy

OUR COVER

@® The set illustrated on our cover this month is a 5-meter

super-regenerator, using Acorn tubes and incorporating
the very latest technical dev elopments in a circuit especially
designed for this band. The constructional details of this
receiver are given in full, with illustrations, on Page 264.
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Radio Amateur Problems

An Editorial by Hugo Gernsback

® TN AN art which changes as rapidly as radio, it is not

surprising that the radio amateur must frequently change
his ideas. indeed, his entire mode of work, if he is to keep
up to date.

Changes have come along so rapidly ever since the be-
ginning of the art that it is often difficult to realize how
great these changes are, and only by looking backwards
for a few years can we appreciate what is really taking
place.

On the other hand, the amateur started out in the 200
meter band and has rapidly progressed up into the higher
frequencies, from 75 meters down to the present 2% meter
wave length,  All this has taken place in a rather orderly
fashion, and, while the changes have been rvapid, the radio
amateurs have always been able to cope with the situation.
Indeed, it may be said that the amateurs as a body have
always been vastly more up to date than the commercial
interests, because having no capital and financial structures
to bother with, they have been able to make lightning-like
changes, as soon as something better and newer came along.

In only one respect have the amateurs been slow to move,
but this also is not their own fault. I refer to the old argu-
ment of plione versus code. More and more radio amateurs
are taking to phone transmission, and the best estimate to-
day is that of the total amateurs in the country, between
twenty and thirty per cent of them, operate their own radio
phone as a means of communication with each other. The
rest are still using code. The reason for this, of course, is
that the phone takes up more space in the wave band and
gives, therefore, rise to more interference. If amateurs
had more “elbow room” in the wave spectrum, conditions
might be different.  For this reason, the phone has not been
growing as fast as it might have. Today, radio amateurs
are using phone on the 75 micter band, on the 25 meter band,
on the 10 meter band, and on the 5 meter band. By far the
Jargest percentage are on the 75 meter band, while the small-
est is on the 5 meter band. Tt is of interest, liowever, to
note, that on the 5 meter band, phone operation is almost
ONE HUNDRED PER CENT OF THE TOTAL. In other
words, on the 5 meter band, practically no code is used.

This in itself is a significant fact. The only trouble at the
present_time in the 5-meter band is with the equipment
used. More stable transmitters and receivers, such as the
MOPA and the superhcterodyne, should be used. The ap-
paratus used in the average 5-meter station js seriously in
need of renovation, not only to produce more intelligible
signals, but so that a greater number of stations can opetr-
ate within the Iimits of the band and still cause no inter-
ference with one another. The 2-tube MOPA deseribed in
this issue ix the answer in so far as cleaning up the 5-meter
band is concerned.

Indeed, if you go down to the open region below 214 meters,
you immediately pop into a sort of radio amateurs’ para-
dise, because here we have a tremendous amount of room,
and we can easily accommodate a thousand-fold as many
transmitters as in the 5 meter band. And that is something
to think about, not only once but a number of times. But
that is not all. The Federal Communications Commission

has given the amateur evervthing below 215 meters, but
what have we done with this band so far? Practically noth-
ing! It lies unused, unwarked, (except for a handful of
amateur stationr) and our constant fear is that it will be
taken away from us and given to “commercials” exclusively
unless we wake up and do =omething about it.

Television is becoming “hotter” every day, and the big
radio interests are out for wave allotments. I is almiost cer-
tain that wnless something is done about it rather quickly, the
ameteir will be epawded out of one of the choicest bands
we ever had. Which would be a pity.

Which brings us to television, and it is here that we must
report a curious apathy manifested by the entire amateur
fraternity, For some reason or other, the most up-to-date
and aggressive body of radio technicians, namely, the radio
amateurs, sniff with disdain every time the word “televizion”
is mentioned.  Why this should be is another one of those
unsolved conundrums. Amateurs have been in the advance
guard of radio ever since it started, but when it comes to
television the entire body, as a man, wants none of it!

But last month The Radio Corporation of America start-
ed to transmit television and announced that it would spend
a million dollars in perfecting transmission from its 10
kilowatt station on top of the Empire State Building in
New York. This transmission is done at about § meters,
and as far as is known, the average coverage is about fifty
miles. This however is just an orthodox technical statement
and should not he taken too seriously, because eight hundved
miles has already heen covered in this wave band.

It ix no great secret that many amateurs are operating
outside of the 56 to 60 me. band.” Now with television sta.
tions being assigned freguencies immediately adjacent to
both ends of the 5-meter band, amateurs must confine theni-
selves to the limits of the band or suffer serions consequences.
This is another reason why the cquipment should be im-
proved and veplaced by more stable apparatus, because it is
safe to =ay that over onc-half of the stations are now out
of the band and when these get back into the legal band
crowding will be much worse than it is at the present time.

In the meanwhile, amateurs have for the first time a pow-
erful up-to-date television transmitter that surely will go
places. And it seems to me, that it is up to the amateurs to
do something about it—not just talk about it. In my opin-
jon neither the mechanical dise scanner nor the eathode
ray tube is the final answer to television, and here is where
the radio amateur comes in. It is conceivable that one of
them might perfect an entirely different plan of reception
that would wake up the entire industry and make something
out of television. It is almost certain that the mechanical
scanner is not the solution. It seems also that the eathode
ray tube, due to its great expense, is not the solution either.

Radio broadecasting got its tremendous momentum when
in 1920-21 everybody could get hold of a fifty cent detector
and a two-dollar pair of phones and could readily listen in.
IT 1S THIS THAT MADE RADlO—never forget it! Television
will not amount to anything unless the masses will be en-
abled to get a “look in” for a few dollars the same as they
had a “listen in” when radio broadecasting first started.

N N N N N N N N N N Sy

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH
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Short-Wave |
Snapshots

Short waves used by Trains, Scotland Yard and for
Television.

One of the difliculties of the railroad industry hus heen the means
of communication between the signal stations and the enginecrs on
trains. In case of a change in orders, it has always been found
rather ditficult to do anything but signal the train to stop nt the
nearest signal tower. French railronds have potten around this by
recently installing a sending and receiving station on all of the lo-
comotives and also in the railroad yards. It was first tried out on
the road hetween Houen and Paris where it was found to be ex-
tremely successful. FPhoto at left—general view of sending station at
Rouen; above—radio set "R’ installed on locomotive.

iﬂd Gug =

Photo ahove shows the famous Secotland Yard's new short-wave station
(Marconi). in London. Two photos at right show Berlin television transmitier
and station monitor. The loudspeaker grill appears helow the cnthodg ray tuhe
window. This is the Berlin television station which is in daily eperation. trans-
mifting on ultra short waves. Phote helow shows short-wave transmitter .nnd
receiver in Little America ns used by the recent Byrd Expedition. (Clay Bailey.
chief radio operator at the main control)—(C) Byrd Antaretic Expedition 1I.
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PHOTO-MIKE Snaps Photo While

Miniature Transmitters Broadcast Interviews and Simul-
taneously Snap Speakers' Pictures

® TIE photo-mike, latest development in portable radio

transmitters, which resembles and can be carrvied about
like a news photographer's camera, was first introduced by
the Columbia Broadeasting System at the Republican Na-
tional Convention in Cleveland.

The new device not only is a miniatuwre “radio station”
in itself, but will take your picture ax you speak! Curious
observers thought they =aw in it a forerunner to television.
But its purpose in life is to provide complete freedom of
movement during “interviews” in convention corridors and
lobbies and, at the same time, obtain candid action photos
of speakers for the press, with complimentary copies for
“the folks back
home.”

The photo-mike
will also automat-
ically “mugg?”
and identify any
uninvited b ut

g e g g

Left—the *“Photo-Mike'"
is a clever combination of
camera and ultra-short
wave fransmitter, with the
microphone hidden in
the focusing hood.

g

The diagram at the
right shows the hook-up
of the ultra-short wave
portable transmitter built
inte one side of the cam-
era, as shown in the ac-
companying photo, 1t op-
erates in the 40 me. re-
gion_

[y —

SEPTEMBER,

1936

You Speak

ebullient onlooker w h o
might step from the
crowds to shont “Ilello,
Ma!” in the midst of a
statesman’s  speech over
the nationwide network.

“Its  primary purpose,
however, is to serve as a
quick, mohile auxiliary
for ‘broadcasts’ by dele-
gates, party leaders, press
commentators and other
notables during possible
lulls in actual proceedings
on the convention floor and
speakers’  rostrum,”  ex-
plained Paul M. White,
CBS director of public
events, who directed the convention broadeasts.

“These ultra high frequency transmitters supplemented
the batiery of 68 stationary micro- (Contivied on page 29.3)

Akove—Prelty Wynette Krons at the

Cleveland convention, demonstrat ng

to Themas L. Sabin the method of

using the CBS “Photo-Mike,” which

snaps your picture while you broad-
cast.
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for these experiments.

cost.

have been set up.

about 10 hours.
e

What Germany does for example, to help
make television popular is indicated by the fact
that at Berlin, the Reich’s capital, two of the
world’s largest wltra-short ware transmitters
3 Each of them has an output
of 16 kilowatts, and iy daily on the air for

20 Kw. Mobile Television Transmitter

® BECAUSE of its great value for political
propaganda, Germany at present is making
great effort to accelerate television progress.
Eighty cents coliected each month from every
German vadio listener, with the idea of produc-
ing entertaining radio programs, is partly used
ro Since there are 6.5
million “paying” radio listeners in Herr Hlit-
ler’s Reich, relatively large sums of money are
available to boost television progress at any

The collapsible mast which supports a smal} dipote antenna at the top.

This photo shows the intericr of
one of the trucks which carries the
television transmitter proper.

[ 20 wmotor trucks transport the 20
Kw. uftra short-wave Television sta-
| tion.
«—

Another attempt to
force German television
progress is the design
and construction of an
claborate *“mobile” tele-

! vision station on wheels.
Nine hundred thousand
dollars taken from the
monthly listener fees
have recently been spent
for the construction of
two ultra short-wave
transmitters, each of 10
kilowatts output, and
(Continued on puge 319)
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~S St RCA Demonstrates Facsimile
Al / 100 Miles on 3 Meters

17 QB An important milestone in the advance of radio technique was reached o
‘\'P‘f ¥ N B short time ago, when a demonstration was given simultaneously in New York
) and Philadelphia of a high-speed facsimile circuit operating on 3 meters. Inter-
t mediate relay stations are used to bridge the 90-mile distance between the
:r — \ two cities, the relay stations being controlled from the stations in either city
o / by means of special tone signals.
( Extreme left—The novel *‘pine tree”
type of transmitting antenna used at
l 3 the New York end of the RCA ultra
short-wave circuit to Philadelphia
: - The aerials are placed on high build-
g5 fngs so as to obtain the greatest

range with these very short waves.
L

Center nhoto—The ulira short-wave

transmitter in New York. the ‘‘res-

onant lines” being incased in the
cylinder at the right.

Below—Close-up of facsimile trans-

mitter at New York: a photocell and

lens system s:nnnin, the revolving
“copy.’’

® RADIO-COMMUNICATION

hails the approach of new serv-
ices by which business men will
send one another enfire leiters by
telegraph instead of terse ‘“‘ten-
word” telegrams and in which so-
cial notes will speed through space
to be received and delivered in the
cxact handwriting of the senders! The oc- hext demonstra-
casion was the recent demonstration of tion outside New
RCA’s new ultra-short wave radio circuit York City before
connecting New York and Philadelphia. The the membershlp
circuit is unique in that it employs ultra- of Franklin In-
short waves with automatic relay stations stitute, in Phila-
and enables the transmission of drawings, delphia. On June

. eriti i 11  Chancellor
D e T A e imud.  Harry Woodburn Chase of New York  he four phwior, blny show, fro0

taneous operation of automatic typewriter University and Vice-President W. Chat- veprerss tho snceral BBt o) prechoer
d telegraph cl 1 It i letely tin Wetherill of The Franklin Institute, with Acorn tubes. elc.: next, & rear

an egraph channels. 1S a completely g i ict view of the receiver panel, and

secret system Philadelphia, exchanged pictures and finally a view of the receiving an-
The two institutions which were first to greetings by radio facsimile. Models of the v tenna. .

recognize the importance of the electric first Morse ap- (Continued on page 296)
telegraph of Samuel F. B. Morse a century ago cele-
brated this new era in eommunications by ex-
changing greetings. In 1836 Professor Morse gave
the first demonstration of his new instrument to his
colleagues at New York University. He gave the

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMBER, 1936 263

$-W's in Aviation

STREAMLINED
LOOP AERIAL
HOUSING A

R
Remote Control \\\\‘
Panel for Plane

Radio

@ ALL the remote control

equipment used in this air-
lines” radio installation s
grouped in one spot just in
front of the co-pilot’'s place
and so0 located as to be ancces-
sible to both the pilot and the
co-pilet, In the photograph
this equipment is shown lo-
cated on a shell just helow
the instrument panel proper.
In the upper left-hand corner
is a small chart which shows
the location, frequency. and
dial settings for all of the U5,
De- (Conttaued on wage 294 )

Stream-Lined
Loop Aecrial

@ THE .5, Coast Guard has reveloped and
Is now placing in use o s high-speed
lattes a streamlined housing lor direchion
wEng loop aniennas. which reduces the
wind resistance of the loops almost 10 the
vanrshinz gomnt, without any aptreciable
tess in ethiciency of the direction-linding
value: and in some ways the direction find-
ing value 15 even increased.  Use of this
houng, reducing the wind resistance lhom
57 hs. to kess than A Ih. results theretore
Inime nlane’s speed increasng by 5 miles
R" hour. The newly developed Sireamline
ousing 15 a hollow “‘tear drop™ of bakelite
which s mace in 2 sections, hoth seclions
being riveted together, of about 10 inches
in d ameler and 18 inches long. The whole
ohe ¢t 15 secured to the Iusela‘:c, atal 1the
direcior hinding loop rotates freely insite
of ike housinkg completely protected teom
the force andd the drag of the wind-stream.

[ Ao W R R S e A s PPy, PP st PSSy AaiaaRataiy

oast Guard Uses S;yy's on Planes

Teft—Paosition of radio equip-
S :

C

ment  an

. Coast Guard

plane i judi ¢d at "N, and

also the conneetion  (dotted

ling) hetween it and the dou-

ble Twop acrial observed at the
right af the photo.

e e e

® TIHI work of the U.

S, Coaxt Guard air-
cruft division is exacting
and exhaustive. Although
it does “peacetime” du-
ties, these are no less im-

; portant than the duties
- 2 1 of any other branch of
i . . !’ governiment or military

—— air arms; the Coast
Guard's lusiness is to
=ave lives, and to help prevent loss of life, injury, ete.

It is therefcre necessary for these aireraft to be equipped with
the latest and Lest, and most comprehensive radio apparatus.
Standard equipment as now featured in Coast Guard Douglas ami-
pliibicns now includes:

1. Main transmitter, for ecode. 75 watt power. Frequeney range
275-600 kilocycles, and from 2600 to 8100 kilocveles. MCW and CW
eperation are provided for on Intermediate and Iligh Frequency
bands, A Master Oscillator Power-Amplifier circuit forms the
hasis for the radio-tfrequency elements of the transmitter, a Colpitts
type oscillator being used on both frequency bands. The power
amplifier operates at same frequeney as the master-oscillator, and
is neutralized by a balanced bridge net-work composed of capacitors
in the master oscillator tank circuit. Kqual but opposite radio fre-
quency voltages are built up across the pair of capacitors in use,
one yoltng‘c applied to the grid of the power amplitier for ampli
fication, and the other ‘hoing fed through a neutralizing cuapacitor  Radio cabin on U.S. Const Guard plane: A, loap control: B, an-
for balancing regenerative voltage across the grid plate capacitance  1tnna control box: C. 75 watf transmitter: . direction tinder
of the power amplitier tube. One set of controls governs both cir- cantro]l panel; E. frequency indicator: F, antenna reel: G,

. . g e 1 o = il itt nd receiver: h, aux. : ai
cuits, ].esu“]ng in a good deal of sim- (Cuntuuced on page 295) aux. itransmitter am nre:\r::‘s. hl-v.mx set key; and 1, main
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e The "U'HF' Wizard
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This super-regenerative 5-meter receiver, which is featured
on our front cover, should find high favor among the 5-Meter
Amateurs who are interested in this class of receivers. Two
Acorn tubes are used—one as an R.F. amplifier, and one as a
super-regenerative detector. The other tubes are of the metal
variety, functioning as audio amplifiers and separate quenching
oscillator. The receiver covers the entire 5-meter amateur band.

gy

® AMATEURS interested in a good
ultra high frequency super-regen-
erative receiver will find this one the
answer to their desires. In reality it is
a modification of the “hissless” super
described in the November 1935 issue
of Short Ware Craft. The original
tuned R.F. receiver used the conven-
tional glass tubes, while this one uses
the Acorn variety in the ultre high fre-
quency position and metal tubes in the
low-frequency section, A 954 pentode is
employed in the high gain tuned R.F.
stage, inductively coupled to a 955
triode detector, which, in turn, feeds
two stages of resistance-coupled audio-
frequency amplification. Two stages
are necessary with the Acorn tubes be-
cause of their very small power output,
compared to the larger glass tubes.

M e o n o a0

Separate Quenching Oscillator Used

We have also enmiployed a scparate
quenching oscillator which is a 6C5
metal tube. The quenching oscillator is
coupled to the detector plate through a
.001 mf. condenser. This method was
employed so that accurate adjustment
of the low-frequency oscillator plate
voltage could be obtained. This coupling
method provides smoother operation

than the usual parallel-plate method,
because of the low voltage used on the
955 detector. The voltage applied to the
inderruption frequency oscillator gowv-
erns the R.F. output of that particular

Ry Ry Ry

MR e

circuit, and this output or medulation
frequency is quite critical. 75 volts ap-
plied to the plate of the interruption
frequency oscillator allows smoothest
performance in the detector -ecircuit.
With this circuit it is possible to re-
duce the regeneration in the detector
to a point where the hiss is prac-
tically inaudible in the speaker, and
still when a station is tuned in full
speaker volume is obtained.

operating a super-regenerator in this
fashion with a separate quencher tube is
that the rush in the speaker can be con-
trolled, and the sensitivity of the receiv-
er is practically unimpaired as changes
are made in the rush (sound) level.

The R.F. and detector stages are built
on two separate 4% inch square alu-
minum plates, as can be seen in the
photograph, and the necessary by-pass
condensers are soldered directly to the
socket terminals and bolted to the alu-
minum shield; this is very important.
The by-pass condensers of wltra high
frequency apparatus should always be
«s near to the point to be by-passed as
possible!

The heater by-pass condensers are
very important, inasmuch as if they
are not employed, the heater circuit
is liable to be resonant somewhere in
the band and cause dead-spots. Those
experiencing trouble in obtaining
smooth regeieration control over the

The detector is usually
set just below the oscillat-
ing point, or when search-
ing for weaker signals, so
that there is just an indica-
tion of a rushing sound in
the speaker. Then as the
stations are tuned in, we
hear a trushing carrier
sound the same as you
would on a superheterodyne
receiver. If the regenera-
tion control of the detector
circuit is advanced so that
the tube is oscillating, then
the stations cause a dead-
spot in the rushing sound,
the same as the regular
super-regenerator which is
maintained in the oscillat-
ing state at all times.

Advantage of “Separated
Quencher”

The main advantages of

Photo above shows close-up of one of the Acorn

tubes and associated tuning cirewit, comprising spe-

cial plug-in coil and midget condenser, with one of

the metal tuhes removed from the socket at the teft.

Photo at left shows close-up end view of the chas-

sis. Note the two Acorn tuhes “A” mounted in open-
ings in the vertical shield plates.

entire band, will do well to investigate the heater
circuits. The receiver as shown in the diagram is
contained in a 12 x 8 x 7 inch black crackled
finish cabinet and the only necessary accessory is
the loudspeaker.

In the photograph we see that the coils for the
detector and R.F. stages have one of the end-
turns spaced greater than the other turns. This is
the tracking adjustment and adjusting this end
turn will bring the two stages into resonance with
the R.F. padding condenser about mid-scale. This
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condenser only tunes across three turns of the
R.F. coil and at the low potential end, otherwise
the leads to it would “load up” the circuit and
destroy the tracking. Originally this was 2 15
mmf. condenser—plates were removed so that
only three remain. The main tuning condensers
are 153 munf. single bearing Trim-Airs and no
alteration is required.

5-Meter Band Well Spread Out On Dial

The 5-meter amateur band covers approximate-
ly 50 degrees on the dial; for greater spread, of
course, the coils may be increased slightly in size
and one plate removed from the tuning condensers.
The R.F. coils plug into small micalex bases. This
method was employed so that changes might be
made to either the 2% -meter band or to the 7 and
8-meter police bands. The coupling ¢oil between
the plate of the R.F. tube and the detector grid
circuit consists of 3 turns, and is fixed. This coil
is not very eritical and changes in the other coils
will not warrant changes in this plate coupling
coil. Best results were obtained by coupling to the
grid side of the grid coil. If one desires to operate
the receiver as a self-quenching affair in the usual
hissing condition it is only necessary to remove the 6C5 in-
terruption frequency oscillator tube from its socket and ad-
vance the regeneration control slightly.

A careful test showed no apparent change in the sensi-
tivity of the receiver with and without the inferruption fre-
querncy oscillator tube, but, as mentioned above, the #iiss
level is considerably lower, inasmuch as regeneration can be
more accurately controlled when a separate tube is used.
In the audio amplifier we have incorporated volume control
which is really necessary, because the stronger stations will
provide entirely too much volume for the average size
operating room, and it becomes necessary to turn them
down. Orne desirable feature of the receiver employing a
separate quenching tube and adjusted to the low hiss level,
is that a station with serious frequency modulation can be
tuned in with much better quality. For instance, on the

Tuning in the 5-meter stations is indeed a pleasure, with this perfected

Acorn tube circuit devised by Mr. Shuart.

self-quenching detector, it will be found that the average
station provides very little modulation in the center of the
carrier, unless the transmitter is of the stabilized vaviety,
most of the modulation being toward the high frequency
side and well into the hiss region.

With this receiver it is possible to tune to the high fre-
quency side and obtain good quality without the usual rush-
ing sound. So far as super-regenerators go we believe this
is the most flexible and efficient of all that we have had the
opportunity of using. Stations can be hrought in on this
set with fair speaker volume, which you would not even be
able to hear on the older style self-quenching receivers.

Each of the two grid coils consist of six turns of No. 12
tinned copper wire; space between turns equal to the diam-
eter of the wire, except in the last turn which is spaced to ad-
just the range of the circuit, (Countinued on puge 308)

§7 954 (TgP VIEW OF s;ocxers 55
(rop HOWN FOR 354 £ 955 ONLY)
/LEAD) (LﬂﬂGE.aENSQO':S'uBE UP) /

50,000
/T onMs MF.
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FREQUENCT,
O5CILLATOR,
% 1250V gmeEn
-
AoH J
! 60 MA
0.“: o s
M \ s
100V >
‘..; ) :; - --r‘SMF
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—20.000
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Wiring Diagram of the 3-Meter Super-Regenerator.
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@ THERE is hardly a person who will

not agree that the 5-meter amateur
band at present is the worst of all
“Ham?” bands. in so far as poor quality
signals are concerned. It hus always
been felt among radio men that the 5-
meter band would remain in this condi-
tion, simply because the DX limitations
of the band did not warrant the con-
struction of expensive stabilized trans-
mitters, with the associated highly se-
lective receivers.

The writer at one titne was of the
same opinion—in fact, even today we
do not believe that it would be a profit-
able undertaking, or even be wise, to
construct an elahorate crvstal-controlled
transmitter, comparvable with those used
on other bands, because even though
occasionally we do “work” a station

L o

in its class.

W g g g g g g o o g g g

FLASH! A Startling new Short-Wave

crystal-controlled set.

four or five hundred miles away, we
know that the average distance will
only be some fifty to seventy-tive miles
under normal conditions, and that any
DX contacts are all of the freak nature
and not at all dependable.

Transmitter Uses 2-61.6 Beam Tubes

This picture has changed consider-
ably, inasmuch as it is now possible to
build a well stabilized transmitter with
fairly respectable output for as little
as a good modulated oscillator of the
present-day design would cost. The new
61.6 beam tube, which has heen featured
in other transmitter articles in past
issues of Short Wave Craft, has been
found to give excellent performance on
the ultra-high frequencies, In the trans-
mitter shown in the photographs. and

Transmitter—the "W2AMN 5.METER

MOPA" —using but 2 of the new "6L6 Beam' tubes, ou+-performs any transmitter
Its construction cost is only a fraction of that for an "old-style” trans-
mitter of equal power and range! Furthermore, its sfablhfy is comparable to that of
The greatest advance yet in "Ham" 5-meter transmitters.

outlined in the diagram, we
use only two of these tubes
—one as an electron-cou-
pled oscillator with the grid

L o e e

Photo at left shows the au-

thor operating the 3-meter

MOPPA transmitter here de-

scribed, and which marks a

radical departure in 3-meter

transmitters. It utilizes the
new tuhe—the L6,

circuit tuned to 10 meters
and the plate circuit tuned
to 5. This, in turn, drives
a 6.6 as a straight ampli-
fier on 5 meters. Both tubes
have the same plate voltuge
applied to them, and run
with nearly the same input. The 5-meter
output of the oseillator is more than
sufficient to drive the 61.6 amplitier and
permits an untuned loosely-coupled grid
circuit, further isolating the two stages.

As a tritet oscillator on 10 meters,
the 6L.6 exhibits excellent stahility char-
acteristics.  The oscillator, after the
tube has once been heated, does not
shift frequency when it is switched on
and off, The amount of creeping has
been found to be lexs than a multi-stage
transiitter using a low-frequency crys-
tal and operating on 5 meteirs.

“Cryvstal-Stahility” Reported
A regular “communiecations” type re-
ceiver, operating with a 5-meter con
verter, proved that this transmitter had
no frequency modulation and even when

75 000

(S0CKETS: BOTIOM VIEW)
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By George W. Shuart,
W2AMN
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the crystal filter was in the cireuit, the
thousand-cyele beat note did not vary
during complete modulation. With from
400 to 425 wvolts on the plates of the
tubes, the following voltage and current
readings are recommended, when the
amplifier is delivering power to an an-
tenna: oxcillator plate current, approxi-
mately 50 ma.; oxcillator screen, 250-
275 wvolts; oscillator screen current, 12
ma.; amplifier plate current, 70-80 ma.;
sereen voltage, 150; amplifier grid cur-
rent, maximum 10 ma.—minimum 6 ma.
It ix important that the grid current be
held between 6 and 8 mulliamperes for
maximum cfficiency and proper modula-
tion capabilities of the amplificr. The
amplitier plate current, when not de-
livering power to the antenna, will drop
to approximately 20 ma. As the grid
current is driven hizher than 6 or 8 ma,
the plate current will swing lower than
20 ma., but the power output will de-
crease.

Detuning the amplifier circuit will
show a vixe in plate current up to ap-
proximately 125 ma. The amplifier is
still capable of supplying more R.F. to
the antenna when loaded to over 100
ma. plate current.  However, for effi-
cient operation it iz recommended that
the plate current be kept hetween 70
and 80 milliamperes. In the diagram
we notice that the final amplifier is

M B JEEaEan e e o

A Few Words Regarding 5 Meters

® THE tremendous growth and popu-

larity of the 5-meter amateur hand
came about due solely to the simplicity
of the apparatus needed. In keeping
with this thought, the transmitter in thia
article was destgned. It is comparable in
operation efficieney to the most advanced
amateur {ransmitters used in any band.

The Frequency stability is as good as
“erystal.”™  This was proven during re-
ception of the signals of thisx transmitter
on a 465 Ke. superheterodyne with a
cristal  filter. During complete modula-
tion the carrier did not shift as indi-
cated hy a thousand ecycle beat note.
Only two tubes are used and they are the
new HI.8 heam tuhbes. The power autput
is slightly greater than 20 watts, and the
efficiency is comparable with transmitters
operating on lower frequencies.

The advantages of thix transmitter
over a crystal-controlled transmitter is
that the frequency may be readily
changed and it is much more simple and
less expensive to build. Needles: to say.
the quality of the signal ix perfect. Com-
plete construction details are given in the
article. aind we hope that every amateur
interested in improving conditions on the
5-meter band will adoprt a similar trans-
mitter. With a transmitter of this type.
no one need ever worry as to whether
} or not the apparatus used on the receiv-
ing_end is too selective to permit good
quality. Superheterodynes having a 10
Ke. selectivity have been used with this
transmitter.

It _only remains now for some one to
develop a simple, selective 5-meter re-
ceiver as a ‘“companion” to this trans-
mitter. We have heen working on this
for some time and expect to describe
such a receiver in one of the coming
issues. The 5-meter band in most densely
populated localities is very much over-
crowded at the present time—not due to
the great number of stations in opera-
tion, but due to the poor stability of the
transmitiers and receivers. It is high
time that something be done about it

(Continued on page 305)
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Two phofos ahuve show respectively top and bottom views of the 5-meter MODPA

utilizing two of the new 616 Beam tubes.

neutralized by tapping off one turn of
the plate coil and using a 35 mmf. con-
denser,

The Question of Neutralization

Experiments have proven that neu-
tralizing is unnccessary when the tube
is being excited properly, and particu-
larly with the untuned, loosely-coupled
grid ecircuit. Neutralizing is employed
merely as a matter of precaution
against possible changes in tube design.
In each case, the cathodes, the metal
shell of the tubes, and one side of the
heater circuit are connected together
and grounded to the “B" negative. The
other side of the heater circuit is by-
passed with a .001 mf. condenser. Its

www.americanradiohistorv.com

¢ Very remarkable reception reports ha\‘c:
been received by W2AMN, especially with regard to the stahility of the signal which
was comparable with crystal control.

very important that the screen, plate,
and heater by-pass condensers be con-
nected close to the cireuit to be by-
passed and with very short leads. Also,
in the diagram we show that the plate
and screen are modulated simultaneous-
ly. It has been found that the plate
could be modulated alone and the screer
tied down to approximately 150 volts.
irid-leak bias is used in the amplifier
stage and it is the only method which
will give satisfactory performance;
fixed bias is not recommended in this
case. No automatic biasing is incor-
porated in the cathode circuit because
the oscillator and amplifier are switched
on and off at the same time. And since
(Continued on page 305)
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Hats off 1o King J. Fothergill, W210R, Brooklyn, N. Y,

Aot
!

BOY! WHAT A TRANSMITTING STATION

B
PEE LA A

A beautiful “*home built™ transmitter

if ever there was one!

Editor, SHORT WAVE CRAFT:

Due to the fact 1 have been very busily
engaged in answering QSL cards from all
arcund the country, I have neglected most
everything clse. Hi, Hi. First of all 1
want to thank you for the splendid wuy
you handled the picture of the Short Wave
Listening post 1 sent you some time ago,
It wus published in the Jan. 1935 issue of
your splendid magazine, Short Ware Crofl,
1 would also like to thank the many hun-
dreds of “fanxs™ that I received grectings
from at that time.

It wax shortly after that date 1 secured
my “Ham™ license and the eall letters
W2I0OR. Was I proud of that call—well
one look at the picture will convince most
any one. Hi, Hi. The rig i= all “home-
built” and works out very nicely, Any one
whoe might care to refer back to the Jan,
1935. issue, of Short Ware Craft can get
a mueh better idea of the “shack” over
here; this last picture was taken in the
living reom, and dees not do justice to
the “real” amateur shack which 1T have,

W2IOR BUILT!

This Month's Prize Winner

The line up of the “rig” is as follows.
47 Xtal oscillator, 801 buffer, 203-A in the
finu! running at 200 watts input. Speech,
2A6 resistance-coupled to a 56, transtorm-
er-coupled to a patr of 46 drivers, class A
driving 4-16's in class B modulation. A
crystal “mike” has replaced the carbon
type shown in the picture,

The antenna is & voltage feed zepp, 264
feet long, with 66 ft. feeders. For the re-
eceiver ¥ am using the same old Patterson
PR-10 and it works F.B, both on fone¢ and
CW. There are four power supplies for
the complete rig. At present we operate
on 160 meters and mostly after 11 1°.).
due to the BCL (Broadeast Listencers). I
also have a 5-meter rig for local work.

One Yeur's Subscription lo
SHORT WAYE CRAFT
FREE
for the “Best” Station Photo

Closing date for each comtest—75 days preceding
date of issue: Aug, 15 for Nov. issue, ete. The
editors will ael as judges and their opinions will
be finzl, 1n the event of & tic a subsgecription will
be given to each contestant se tying,

If any of the buoys care to swap photos
we'll be very glad to do so. Before 1 sign
off with you and the “gang,” I want to ex-
tend my heartiest thanks to you for the
splendid articles that you have been run-
ning in Short Ware Craft, some of the
ideas from which have been used in my
own rig here. The knowledge gained
through vour publication would pay for a
life's subscription, if I was te go out and
buy it. I am extremely interested in your
radip course and the five and ten meter
articles. Thanks a lot for them—keep up
the good work., W2IOR working and sign-
ing with the Editor of Short Wave Crajt
and the GANG after a most enjovable
1009, one-wiay QSO. 73 OM and I'll be

:];f_uing you later with a kilowatt job. Hi,
1.
King J. Fothergill, Opr.
Amuateur Station W2I0R

297 Baltic Street.
Brooklyn, New York,

(Continued un paye 312)

A1l Ham Station of
Charles Hrdlicka

Editor, SHORT WAVE CRAFT:

Noting that the majority of station pho-
tos were of big “rigs.” I wondered whether
my low-power station would prove of in-
terest. In order to find out, I am sending
a photo and brief resume of my “rig.”

At the left is a Doerle A.C. reeciver, and
the small white bux beside it is the moni-

il

s e e

Right—The efficicnt "Ham™ station of Charles
Hrdlicka, W9SGI. Kimball, So. Dak,

e

iy

e il o,

tor. My transmitter is a Xtal 47 oscil-
Jator and a pair of 16's in parallel. A
550-volt power-supply is used, and the out-
put of the “rig” is 38 watts. The trans-
mitter is used on the 80-meter band. and 1
have made provisions to put it on 10 me-
ters. Alongside of the key is my key-
click filter. The station illustrated is the
work of appreximately one and one-half
years in amateur radio.
(Cuntinued on puye 312)
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Appearance of the portable C.W. transmitter using two metal tubes, a 6C3 and a 6Fb, together with 12-500 volt D. C. dynamotor.

The "M.T.” Xtal Transmitter

® A FEW years ago the amateur who

lived in a remote rural district was
truly up against it when it came to
operating a transmitter. Usually no
110 volt line was available and, rather
than invest in the expensive and rela-
tively inefficient dynamotors of that
period, many turned to ordinary “B”
batteries for a transmitter power sup-
ply. Today, however, the situation is
entirely different. A variety of power
sources are now on the market, rang-
ing from portable 110 volt A.C. plants
to the more recent 6 and 12 volt D.C.

By Harry D. Hooton

A portable C.W. transmitter for
rural districts, using two metal tubes
and operating from a 6 or 12 volt dy-
namotor supplying 500 volts "B." Well
suited for use in car or boat.

B i e e ]

to 50 watt output, around either of the
two power units mentioned and operate
it for approximately 1% cents an hour.
This is actually as low as the cost of
operating a similar transmitting set

trolled transmitter illustrated and de-
scribed here is designed to be operated
from either a 6 or 12 volt D.C. source
and, as Fig. 1 shows it is modern and
up-to-date in every detail. The circuit
consists of a 6CH metal triode as a
crystal-harmonic oscillator, using the
famous “Les-Tet” arrangement origin-
ated by Frank Lester, W2AMJ, and a
6F6 pentode as R.F. amplifier. This
particular hook-up is very easy on the
crystal and the total absence of grid
chokes and link-circuits make the entire
transmitter extremely simple to adjust

outfits. It is possible to build a modern from the 110 volt A.C. lines. and operate. No neutralization is re-
smateur transmitter, capable of a 25 The small metal-tube crystal-con- quired except (Continued on page 308)
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Wiring diagram of the “M.T.” Xtal transmitter, especially designed for use as a portable to he operated from your car; a dyna-
motor operating from the car or a separate storage battery, develops the 500 volt plate current.
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The ultra shart-wave adapter in use with an all-
band ~hort-wave receiver: the adapter is at the
right,

® ALTHOUGH the number of ama-

teur, police, and commercial stations
aperating on the ultra high frequencies
is increasing daily, most short-wave re-

A close-up of the adapter, showing the single
metal tube at the right, as well as the tuning
condenser and dials.

SHORT WAVE CRAFT

for SEPTEMBER, 1936

For Ultra

Receiver-Adapter Unit ;o W,
By Stanley Johnson, W9LBV

ceivers are not equipped to tune to these
frequencies. This reccirer-adapter unit
was designed to meet this situation and
to make it possible for you to hear the
fascinating traffic which is being car-
ried on in the extremely high frequency
bands, If you have a short-wave re-
ceiver, the unit may be used as an
adapter to transform your receiver into
an ultre short-weave set; if you do not
have a receiver, the unit—with only
<light modification—may be used as a
“complete” onc-tiehe supcr-regenerative
receiver.

May Be Used As 1-Tube Receiver

The unit uses a single type 6C5 metal
tube in the popular “minute man”
super-regenerative  circuit — so-called
because it was popularized by Boston
high-frequeney enthusiasts—which is
pgenerally recoghized as the best of the
many self-qrenching super-regenerative
hook-ups. When acting as an adapter
with a receiver, the unit simply replaces
the tube which precedes the first audio
tube of the receiver, thus utilizing the
receiver to furnish the power and the
audio amplification for the super-regen-
erative detector.

As a receiver, the unit is a one tube
super-regenerative defector with head-
phones connected in the plate circuit.
The unit illustrated is an adapter: the
receiver maodel is identical except for
the addition of a pair of binding posts
for headphones and a slight chunge in
the circuit.

Construetion is much the same, re-
gardless of whether the unit is to be
used as a veceiver or as an adapter.
Most of the parts are mounted under-
neath the “U” shaped chassis, which
was 1ade from a scrap of car body
(Continned on page 208)

aluminum.

Another view of the U.S.W, adapter, showing
r1he high-frequency ceils and the metal tube. also
the adapter plug.
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How to Build a "Bug” Key

® THE accompanying drawing greatly

facilitates the construction of an
ideal “bug” key. This arrangement en-
ables the constructor to make such de-
viations as he might deem advisable
without fear of disrupting the entire
mechanizm.

The base of the “bug” ix nothing
more than a lead casting, which does
not neceszarily have to be of =uperior
quality—a piece of discarded lex: ' nipe
will do. The mould is made by shaping
a picce of wood to the correct propor-
tions in order to produce the indenta-

By Christos M. Manitsas,
WilJL

tions on the top of the lead casting, with
the result that the bakelite base of the
“bug” proper can recede into the lead
casting.

In building this “bug.” 1 found that
wood-working tools which had secen
“better days” could be used to finixh
the lead casting. An old plane may be
employed to finich the sides of the cast-
ing, and a wood chisel may be the
means of digging out the lead in the

center of the casting, in preference to
using the aforementioned wmethod of
using a picce of wood for a moulding
fornm. When finished, a coating of black
paint will preatly enhance the appear-
ance of the base, so that it will har-
monize with the bakelite sheet.

The supports for the contacts and
spring adjustments, ete., may be made
from the pieces of metal which hold the
stator plates together on old *“BC”
variable condensers, The “Ham” junk-
box usually lays claim to many such
parts. (Continized on page 317)
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The drawing ahove shows all of the essential and easily-made parts necessary to construct the “hug” key.
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® THE

writer has spent some six
months in an effort to find a radio

transmitter-receiver for five meters
that would stand exceptionally hard
service,  The set in mind would have
to operate under the most adverse con-
ditions, namely that it must be rigidly
attached to the frame of a motoreyele.
In mobile operation the set would share
the vibrations of the frame. DMeasure-
ments show this vibration is enough to
shake the glass tubes out of any type
of socket used. In the metal tube model
none of the tubes have ever shaken out,
but small spring-steel hold-downs have
been added for safety.
First Experiments

A number of tube eombinations have
been tried out and discarded. First a
76 oscillator, and a 41 modulator were
used as a transeeiver, mounted on
sponge rubber on the rear carrier of
the motoreyele. This set had the dis-
advantages of receiving all the jars
and vibrations of an unsprung rear
wheel, and the operator had to turn
around to see the dials. The next set
was a 76 oscillator, 76 first audio, and
42 modulator-amiplifier. This set drew
too much current from the high-volt-
age supply so was never tried mobile.

The present set was first built using
an audio system of metal tubes and the
radio-frequency stages of glass tubes.

The audio system consisted of a 6C5
first audio amplifier, resistance coupled
to a 6F6 pentode output tube. The de-
tector was a 76, and the oscillator a 41.

SEPTEMBER, 1936

2N

5-Meter Transmitter-

Receiver—Uses New
Metal Tubes

By Henry B. Plant, W6DKZ

.

S

[ e

L

L i e e

Here's a handy, low-priced portable transmitter-
receiver for the 5-meter band. On tests it worked
very successfully; the author had it mounted on the
handle-bars of a motorcycle during some of the
tests. The author has talked 60 miles with this set.

RN W P Y

When the audio circuit
was operating satisfuc-
torily and the detector
received signals with no
dead spots, the 6C5 was
added in place of the 76
detector. This change re-
sulted in greater smooth-
ness  of  super-regener-
ation and an increase in
audio output. The os-
cillator was then replaced
by a 6F6 with the sereen
tied to the plate, making
the oscillator a tetrode.
As a further experiment
the GC5 in the first audio

e B e ]
The three photos at the
left show  respectively
front, top, and hottom
views of the . 3-meter
Transmitter-receiver

i e

stage was replaced by a 6F5, high
mu triode, which is designed for re-
sistance-coupled audio work. The line-
up on the present model is there-
fore: Detector 6C5, first audio 6FS5,
second audio (modulator) 6F6, oscil-
lator 6F6.

P G
st

The 3-meter “rig” mounted on the handle-
bars of a motoreycele,

Set Mounted in Metal Can

The set is construeted in a metal can,
formed from number 22 gauge black
sheet iron. The subpanel is the same
except that it is cadmium plated so that
connections may be soldered directly to
it. The dimensions are shown in Fig. 1.
The subpanel (Continned on page 307)
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Wiring diagram of the 5-meter Transmitter-Receiver which uses metal tubes.
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The three photos above show front, rear, and bottom views of the pre-selector here described by Mr. Cisin.

Metal-Tube PRE-SELECTOR

@® PERHAPS a majority of short-
wave fans have started with a small
receiver employing the familiar regen-
erative detector without any R.F. ampli-
fication. Many of these beginners’ sets
are of the one tube (not counting rec-
tifier) variety, suitable for earphone
operation, while others have one or two
additional audio stages where sets are
designed to operate a loud-speaker. All
sets which come under this classification
can be greatly improved by the addi-
tien of a I’re-Seleetor such as the one
described in this article. In fact, this
pre-selector will also increase the capa-
bilities of a set having one or more R.F.
stages already incorporated in it.

For the benefit of the uninitiated, the
purpose of the pre-selector or pre-ampli-
fier is to add R.F. gain to an existing
receiver, so that it can pick up very
weak incoming signals and pass these
on to the detector and the audio ampli-
fier. In addition, the pre-selector acts,
to a certain extent, as a band-pass filter,
permitting separation of stations im-
possible where sufficient R.F. stages are
not present. Moreover, where a pre-
selector is used with the conventional

By H. G. Cisin, M. E.

This pre-amplifier or pre-selector
helps to boost those weak "DX" sig-
nals, so that you can hear them with
an ordinary receiver. The device is
self-powered and may be used with
battery sets, as well as 110-volt A.C.
or D.C. receivers.

beginners’ set employing a regenerative
detector and an antenna trimmer, the
pre-selector obviates the nccessity of
constantly adjusting the antenna trim-
mer as coils are changed to cover vari-
ous wave-bands.

A number of pre-selectors have been
designed, but most of these failed to
meet with popular approval due to the
fact that they were highly complicated,
called for the use of a multiplicity of
plug-in coils and switches, required
multi-wire cables to obtain their power
from the existing receiver and espe-
cially due to the fact that they intro-
duced losses which offset most of the

advantages gained by using them.

The “Metal-Tube Pre-Selector” was
designed by the writer, however, so that
all of these faults would be eliminated.
To avoid complication and to gain maxi-
mum simplicity, one R.F. stage is un-
tuned. Thus, there is only one tuned
R.F. stage, requiring only one set of
plug-in coils and only one tuning con-
denser. To eliminate bulky and compli-
cated cables between the pre-selector
and the set, the pre-selector is “self-
powered.” That is to say, it is pro-
vided with its own rectifier tube and
filter svstem, so that it can be plugged
into any A.C. ov D.C. source, regardless
of the type of power used to energize
the short-wave receiver. It will work
just as well with a battery set as with
an A.C. or a D.C. or a universal set.

Uses Metal Tuhes

Another important feature of this
pre-selector is the fact that it employs
the new metal tubes. These are desir-
able for short-wave recention because
of their close shielding, which preven's
unwanted interaction between R.F.
stages and they (Confinued on puge 311}
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You will find it a simple matter to build this Metal-Tube Pre-Amplifier by following the drawings here presented.
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European stations can he heard easily with a pair of head-

phones on this “one lunger.,” A single 19-tube gives 2-tube

performance—acting as the detector and also as one stage ef
AJF. amplification.

® THE “one lunzer” is still the recommended starting point

for the “emhryonic” ham and short-wave listener. But
the “one lunger” of toaday is a far cry from that which we
oV’ timers used to feol around with in the good ol’ days.
What, with all the new multi-function tubes and improved
design of radio parts, a 1-tuber of teday would run rings
around 2- and even 3-tube sets of a few years ago.

1-Tuhe Does 2 Things

Take thiz receiver for example; its single tube (type 19)
performs the function of both detection and a stage of A.F,
amplification. Hence the excellent overall performance of
this “1-tube” set, especially its distance-getting ability, will
immensely stimulate the enthusiasm of the heginner and
encourage him to greater accomplishments in the radio field.

Outwardly, the 19 tube looks no different than any other
commonly-used tube; vet it has two complete sets of triode
elements, with a filament common to both. It is therefore
equivalent to two separate tuhes such as 01A%s or "12A°s
Furthermere, it has a 2-volt filament which consumes but
0.26 of an ampere, o that two ordinary No, 6 dry cells, con-
nected in series, wonld last quite a long time with average
use. Its plate drain is also very economical; a single 45-volt
B hattery will give many months of satisfactory service.

Because of these and other excellent features, the “Econ-
omy-2" lends itself very nicely to the elementary vequire-
ments of the modern beginner in radio, be he listener or
“ham.”

Detector and 1 Audio Stage

Reference to the schematic and pictorial diagrams will re-
veal that the circnit of the “Economy-2" i: of the conven-
tional regenecrative detector type, followed by a stage of
A.F. amplification. It ix o fallacy to believe that only expen-
sive receivers—those using highly intricate cireunits, can
make possible successful short-wave rveception. This little
set, in a good location, is capable of surprising DX and con-
sistent reception of foreign stations, the world over. The
whole “secret” of good short-wave reception lies, not xo
much in the circuit arrangement, as in the extent of “R.F.

SEPTEMBER,
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The Beginner's Breadboard

ECONOMY-2

By Frank Lester, W2AMJ

This greatly simplified |-tube receiver will prove ideal for

the short-wave Beginner—it actually yields 2-tube results,

as a type 19 dual purpose tube is used. The "A" battery

may be two No. 6 dry cells, and the plate supply a single
45-volt "B" battery.

Josses' present. These “losses” represent excessive leakage
of radio frequency currents due to poor quality parts, care-
less construction and poor insulation.

Set Has “Band-Spread”
If the constructor uses the parts specified at the end of
thix article, follows the layout and circuit carefully and
does u clean job of wiring and soldering—then the set will
work “right off the bat.” The accompanying photographs
clearly indicate the relative positions of all the component
parts, The main tuning condenser is the one in the center of
the aluminum panel, attached to the high-ratio tuning dial.
t is a 15 mmf. 3-plate midget variable band-spread con-
denser. The upper left-hand control (front view) ix the 50
nuaf. *tank” tuning condenser which roughly tunes the set
to uny one of 20, 40, 80, or 160 meter short-wave bands;
depending upon which plug-in coil is being used.
The lower left-hand condenser iz a 140 mmf. unit used as
a regeneration control, The three remaining controls are
from left to right, filament on-off’ switch, phone output jack
and 6-ghm filament rheostat rexpectively.

Short Leads Essential

All the parts ave so laid out as to make for shortest pos-
sible leeds. This is an importaut (Continued on page 306)
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The schematic and picture wiring diagrams reproduced above
will enable the beginner to easily construct this I-tube receiver
which actually gives “2-tube” results,

www americanradiohistorvy com


www.americanradiohistory.com

274

SHORT WAVE CRAFT for

SEPTEMBER, 1936

ORLD-WIDE SHORT-WAVE

REVIEW
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A 2.5-Meter Transceiver

® IN A recent issue of Telervision and

Short-Wave Waorld (London) 2 new
transceiver for the 5 meter and 2.5 meter
amateur bands was deseribed.

The circuit of this unit is reproduced
here for those who are interested in what
the amateurs across the “big pond” are
doing. The unit contains two tubes, one
of which is the oscillator and the other the
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A European 25- mc-tcr transeciver,

modulator for transmitting, while with the
switch in the receiving position, the first
becomes the detector and the second is the
“quenching tube™ of a super-regenerative
type unit.

The appearance of the set is shown in the
photo which also shows the three coils of
the oscillator-detector unit. These coils
are identical in size and turns, being wound
with No. 11 bare copper wire, to a diameter
of 34-inch. The turns are spaced slightly
more than the diameter of the wire.

The values of the other parts in
transceiver are shown in the circuit,

the

An Interesting Heterodyne Circuit

@® IN A recent issue of L'Antenne (I'aris)

a versatile short-wave detector scheme
was shown. It is an adaptation of the
ol heterodyne circuit in which a separate
tube was used to produce audible beats for
C.W. reception,

B o T B
@ The Editors have endeavored to review
the more important fareign magazines |
covering short-wave developments, for I
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-
stanls or values of various condensers.
coils, etc., are given. Please do not write I
to us asking for further data. picture-
diagrams or lists of parts for these for-
eign circuits. as we do not have any |
further specific information other than
that given. If the reader will remember
that wherever a tuned circuit is shown, |
for instance, he may use any short-wave
¢oil and the appropriate c¢orresponding
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
te try them out.

In this case, however, it is not used only
for this purpose. The tube V1 is a regen-
erative detector of the pentode type, using
cathode regeneration (electron coupling).
This tube feeds into tube V3, which is an
AF. stuge of the triode variety.

Tube V2 is an oscillator, similar in con-
struction to the detector. This is coupled
to the suppressor grid of the detector.
This tube accomplishes two things., First,
if it is tuned to a frequency adjacent to the
frequency of V1, an audible beat will be
heard in the phones, which is useful in lo-
eating phone stutions, and which supplies a
steady beat for .\, reception.

Second, if V2 is tuned to a frequency re-
moved from V1 by a wide range of fre-
quencies, supcr-rcgenerution action can be
attained. This greatly increases the sen-
sitivity of the set for high frequency re-
ception.

Third, if V2 is tuned to a point near the
second or third harmonic of the signal fre-
queney, tube V1 is modulated at a super-
audible frequency and this beat frequency
(mtel mediate frequency) which is present
in the suppressor circuit of tube V1 causes
an action very similar to superheterodyne
actiott, in which V1 aets as both first and
second detectors, vectifying both the high
frequency and beat frequency.

Thus it can be seen that some very inter-
esting results can be obtained from this
cireuit. The coils used for V1 and V2 are
of the plug-in variety and for most pur-
poses, one set of eoils would be sufficient
for hoth tubes sinece a larger size coil is
needed for V2 in most cases.

An Ultra-Short-Wave Detector
® IN the description of a new high-fidelity
receiver which is being sold in Germany,
Funktechunisehe Monaishefte (Berliny in
cluded the circuit of the detector used to
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Applying a separate heterodyne oscillator for the autodyne receiver.
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pick up transmissions on high frequencies
in the neighborhood of 7 metera. The reas-
on for including this high frequency de-
teetor in the set is because the television
transmissions which are hemp: sent out in
several (German cities are using these fre-
quencies,

The circuit of this regenerative detector
is interesting in several respects.  First,
the type of oscillating circuit used is not
the usual tuned-grid type—but is the split
Colpitts circuit, in which both the grid and
plate inductances are included in the tuned
circuit.  Regeneration is controlled by a

An interesting witra-high frequency de-

tectonr

potentiometer in the plate supply circuit.
The movable arm is fed through a resist-
ance-capacity network to prevent a loss of
signal energy through the power- supply
circuits, The R.F. choke, surpr ising
enocugh, is an iron-dust core unit. This is
an unusual deviation from standard prac-
tice, since it is gencrally understood that
iron-dust cores are not effective on hlgh
frequencies. However, it is shown experi-
mentaliy in the (Iesu-lptlv article in the
German magazine that this type of choke is
superior to air-core units,

The coils used in this high-frequeney
tuner are silver-plated to have the lowest
possible skin resistance.

It is elaimed that the use of regeneration
in this tuner and detector is not any eause
for alarm (as far as high-fidelity recep-
tion is concerned) as the tuning is coni-
paratively broad on these frequencies and
there is no fear of cutting side-bands.

A New Tuning Indicator Tube

® THE cathode-ray tuning indicator tube
has at last reached Europe, according
to a recent report in La T.SFE, Pour Tous
(Paris),
(Continued on page 317)

An improved tuning indicator.
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The new set here descrihed with 2-
Color Tuning dial and station indi-
cator.
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New Set Has 2-Color TuningDial

Silent tuning—automatic frequency control—two-color
resonance indicating dial—and other brand-new features.

® ONE of the new-

est all-wave re-
ceivers, at least the
larger models of this
receiver, features
some brand-new and
very useful ideas. To
begin with, the dial
is illuminated in two
colors, and this illu-
mination changes
automatically from
red to green as the
station is tuned in to
resonance. Before
the station is tuned
in, the dial is illu-
minated red, and
this changes to
green as the station
1s tuned in to reso-
nance.

The average per-

son, especially if he happens to feel a little tired or lazy,
does not always tune the station in to perfect resonance on
the dial and, in consequence, the quality of musical reproduc-
tion suffers somewhat. In this new receiver such a condition
eannot happen when tuning in any one of the regular broad-
cast stations on this set, as an automatic frequency control
is provided. When the tuning indicator is moved into the
approximate region of the station’s resonance point on the
dial, the receiver’s tuned circuit automatically and instantly
snaps into_its sharp focussed tone position. This feature
also cuts down the tuning time and insures that the sta-
tion will always be tuned in perfectly, with a maximum qual-

At

P

PPN

ity of reproduction,

This set has another feature which will be greatly appre-
ciated by each listener—the call letters of the stations tuned

in at the moment are individually illuminated.

words, if you have
tuned in WQGY, a
moment’s glance at
the tuning dial will
indicate this faet, as
the letters WGY
stand out in green.
This part of the dial
is known as the local
station  “Personal-
izer.”

If there is any one
thing which jars on
tired nerves, it is to
hear a bunch of
sharp chirps as one
tunes across the dial,
passing perhaps half
a dozen strong sta-
tions on the way to
the one you are in-
terested in at the
moment. The pull-
ing out of the tuning
knob silences the
loudspeaker and you
can tune in perfect
silence; when the
exact station is
reached you simply
(Cont’d on page 312)
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In other

~ RED-GREEN COLOR TUNING -~

o \ —AUTOMATIZ
H ¥ T TUNING =

e s

H J
EFFECTIVE 3
TUNING RANGE

j—y i b 4 ?
»- SILENT— ,I.;ﬁ;..p'l
HL
~ SILENT +TONE w
TUNING~ CONTROL =
Color Tuning, “Station Indicator”
and Silent Station Hunting—Fea-

tures of new Receiver. (No, 539)
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Photo above shows complete maulti-tube oscil-
lator as designed by Mr. Zottu. In the center
of the group of tu“;es there is a specially de-
signed Jow-loss tank circuit. The tubes are
coupled to the tank through by-pass condensers.

® IN order to satisfy the present de-

mands for a more or less powerful
oscillator in the ultra high frequency
regions (around 300 megacycles), P. D.
Zottu, of the RCA Laboratories,* has
developed an exceptionally interesting
system. So that it may be more easily
understood, our readers should reflect
back to the dual oscillator systems
which have appeared in all of the lead-
ing magazines, wherein two oscillators
are tuned to the same frequency and
locked together, better known as the
lock system,

The fact that two oscillators will
lock inte step with each other, was the
basis of the development by Dr. Zottu.
In this instance a small concentric line
is used as a master tank circuit, and to

The ZOTTU Multi-tube Oscillator
Solves Perplexing High Frequency Problem.

it are coupled a number of individual
oscillator tubes and their associated cir-
cuits, operating on approximately the
frequency to which the master tank is
tuned. In this manner, the power taken
from the master tank circuit is propor-
tional to the number of oscillators driv-
ing it. For instance, 10 watts from one
oscillator would mean that we would ob-
tain approximately 80 watts were eight
of them employed. In this arrangement
we find that all of the oscillators imme-
diately pull into step at the frequency
of the master tank circuit, and improved
frequency stability isthus brought about,

This is an improvement gver the old
system wherein tubes were connected in
either push-pull or parallel. The push-
pull arrangement permitted the use of
only two tubes, and the parallel ar-
rangement did not work out, heeause
the capacities of the tubes were additive
and thus decreased the size of the tuned
circuit, which at ultra high frequencies
was already of very small proportions.

We have shown schematically in the
diagram how two tubes are coupled to
a master tank circuit, and we have also
shown a photograph of the entire set-up
employing 8 (Continued on page 312)
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Diagram at left, above, shows how two tubes, for example, are capacity-coupled to a master
tank circuit by the Zottu system. Graphic chart at right shows proportionate increase in watts
output as different pumbers of oscillator tubes are connected in parallel by the new system.
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4-SIDED DOUBLET

Ilere is an “all-direet doublet an-
t a rhm Hany ir shart-wave
rowill find aoreal n recention,
a uhi o of an Call-direetion””
A willy the wmldy !
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i o errta ltres
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ANTENNA COUPLING

Here i'. a method
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LAt s automat
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PHONE MONITOR
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ter ar tt wlocases suli-

l"il‘ he obtained at eon<ide
1ores n the ant 1 ur trans-

lllllll‘r. A sl d, tao ar thive fect

in length attached 10 one side of the rail,

\i consiteralhily M picking

1 1ot the transmitier,
m‘ with @ «a I~ n L
filantent of  the It that
[P 1 Every pl wan fhoyld have a
arar itor of tlhus Lpe in hig shack—W. R
L.delsten.
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MAST ANCHOR

T t I " will gave ~ider
Dle e hen fastening aerial m t
1l ith [T The b «
e n the proge t
the 1 To | Vit n -

fently gl f ""vl o tllo
tiottom of the mast wi st Wh
the m.M is erceted the huse amay he tened
to the tool with sefrws oF i Naturall
the ~crens of nalls should also e galvan
ized, This mounting s by far the hest [
tave fuund, and ‘t provides a perinanent
strueture. ard B. Butler,
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$5.00 FOR BEST
SHORT-WAYVE KINK

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

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

subscription to SHORT
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32 YOLT RECEIVER

Many rural rudle rans stlll Jdepend on
hattery power for their small Iy

teceivers, even though they

cuss to 32-valt no, tlﬂ'trl(ll\. By using
ane 2oU-phim G-witt reslstor, the 2-tube
set uging tae type 30 tubes ean be elee-

triflsl, With a set swh as this and an
oh) pait of lieadphoties, [ have lwarnd sev-
vral foreign statinms exeellently, including
twe of the Ihaventry stations, KA(Q)—Ma-
diid: RZRO--Rome: COCH, ollarel. and
tinee in South Nnerien.—Clayton Harpeer,
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WAVYE TRAP

Every wave trap T have used for the pur-
pose of eliminating interferrnce cansed by
a neigbhacing *'llam’s’™ transmitter, also
redurel the velume of rvatimn of certain
statlons as8 mueh.  flere is a2 “Kink™ which
sulies this problem, Somewhere in the vi-
cinity of receiving antennas put up another

NMKEG &MT.

nteuna similar to the others,  With 2 coil

aril condenser you ean tune this antenna to
the frequeney of the interference, thus res
ducing it almost vembletely  without an
additional reduetion in the desired signals,
even though they be on the samg frequeney.
The diagran will give the reader a clearer
insfght intp Just how this is accomplished,
—\Wm. . Dickinson,
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VERNIER KINK
I found this te be a handy ' Kimk” and
a gimple ohig 1o make. I'he hrass sicip can

he cut frem an i condet~er plate ']'hlr'
is conmeeted Dy neans of a wire to the gri
side of the main tuning condenser, 'r’he
ACLew Uged for the movable plate s an §5-52

flat-lead wndd is made variable by 1t
1t through @ not which ia saldered to l!IB
1

panet. This plate ia conneeted 1o *'gn
throukh the bunel. The iass strip shouhl
he inaulated  fiem the panel 1o arold a

tshort-elicutt. " —Dousld Greely,

r LARGE NOLE \
051 ﬂ - BAKELITE OR
| HARD RUBBER i
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thus providing another use
2010 can be used
employlng a vernler
It i3 alsn possible

L ooseillaier,
for old 20l.\'s,  The
to "l statiims by
dial with enndenser
o use §t for tuning v

2i-watt bully lights the "l)l\ Inc.-ly 4“‘]
plug-in coils are used.—Alan Ilurns

vVvYy
A GOOD DETECTOR

Altlmugh the use of o separate _tube as
the regencration tube 1s not new, T beileve
“he nxe of the BFY tulwe to take the place
( the derector Zrnerutivn t Pl
vilhod @ very sa iy arrangement. The
pentinde sietion the 6F7 i3 used as the
usuak detertor. while the tri-
aule seetion is used a3 1 separate regenera-
tion tube.—Bob Thotbum.
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PUT SMALL
™ ,/' AMOUNT OF GLUE
OR CEMENT ON
THUMB, PRESS
NUT INTO IT, THEN
THREAD TO BOLY

THE NUT—IT ST[( KS

Here is 4 solution to the problem of put-
ting & nut on & imit im a tlsht nhlace,
I'lace a small amount of gitr ¢r cement on
Your thumb or Hoger amd pre-s the e
into it.  You will then he able to pnt the
nnt on the bolt very easgily iDon't forget
ehewing gun also'—Ekal Arthur Guy.

vvyy

SOLDERING
“PILOT”

I have otiginated a simple reminder for

IRON

tuming off my soldering iron. A that s
necessary s to cormeet a fi-valt pilot lamp

to your lron. A 20=-ohm rheostat 3 con-
nectedt hetween one side of the line and
cne side of the iton reeeptacl A Bovelt

lawp s slnmted_ aerpss the resistor,
F. Shugart, Jr.

vvyy
rWtNDINGS ON DOME OF TUBE

plint

INSULATED
SUPPORT (2 BAKELITE STRIPS)

5 METER KINK

Antenna coupling to the super-regetiora-
tive receivier must Im properly made in or-
der to tealize the greatest volume in ..|gm|l
stretcth.  kaperimente alang this Hne Jed
me to try o couple the mitenna to the
receiver by wrabhing arownd  the
donie of the tulw. ‘The n wr of 1ims
||a\ he one or niore. dependlng upan the
wnt of enupling desired.  The skrteh
subl e self-explanatory.—1Hlarold 4
Clark.

\AA

BOTH ENDS
TRISTRED TO-
GETHER

A0 ATTACH
END OF Wik

COIL HINT

Arter mnch  diltieulty  in ronstrueting
plug-in coils, T found that it is far easier
to e a separate piece of wire to thread
the coll lead throngh the prong. In must

ages It is almost imtwssible to get the
tingers into a coil form.—Robert C, Skar,
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The ACR-175 receiver designed by the RCA envineers for communications tyvpe waork, but suitable for “Fan” or “Ham.”
has the following outstanding features: I're-selection, 11 metal tubes, Crystal filter for “single-signal™ reception, Band-
spread, Beat Oscillator, Sensitivity control calibrated in micro-volts, Improved A.V.C, Band-switch, Single control Tuning,
Accurate Logping, Headphone jack, Separate $-inch dynamic speaker, built-in power-supply. LF. frequency 160 ke, works
I'hones or Speaker. Range 500 to 60,060 ke, or 5 to 00 meters, continuous.

Crosley “Auto-Expressuonator AII-Wave Receiver
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. The Crosley “,\utn-Ewpr('sslon.nnr circuit—involving the use of a multi-band superhet cirrult and featuring a new HIGH-
FIDELITY audio circuit, arranged in the form of a Wheatstone- bridge, in two of the arms there are placed two lamp bulbhs
which, hecause of their thermal characteristics, cause an increase in current through the resistor legs of the bridge as the
volume increases, ”‘I( reby effecting a muceh greater increase in the speaker output. When the *Auto-Expressionator” is
switched on, the “Expressionator” hulhs operate continuously but will not hecome illuminated, except at high volume lev-
¢ls:  their “Expressionating” effect is entirely automatic. The set may he operated with or without the *Aunto- Expression-
ator” by means of a control knoh placed on the front panel of the receiver. This set uses 11 tubes and works on a 110- volt,
60-cycle \A.C. cirenit. Hs four bands cover the following frequencies: 150-100, 510-1,900, 1,900-6,000, 6.000-19,000 ke.
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WHATs New

1936

The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-
tion of its merits

iy

The New NATIONA
NC-100 Receiver

By James Millen and Dana Bacon

This remarkable receiver covers a broad band of frequencies
or from 30 mc. to 540 kc., which includes the "Broadcast' band—

and all with a band-switch!
Oscillator—Super Band-Spread.

Front view of the new National NC.-100 receiver which uses
12 tubes. It has band-switch and indicator, tuning lamp, and
a dial which gives extraordinary band-spread.

General Description

@® The NC-100 receiver is a twelve tube

superheterodyne covering all frequencies
from 540 to 30.000 kec., in five ranges. The
eireuit employed on all ranges consists of
one stage of R.F., separate first detector
and high frequency oscillator, two LF.
stages, a bias type power detector and a
transformer coupled push-pull pentode out-
put stage. Maximum undistorted audio out-
put is 10 watts. A separate tube is em-
ployed to provide amplified and delayed
AVC action and a separate beat frequeney
oscillator is coupled to the second detector
for c.w. reception. A built-in power supply
provides all voltages required, including

12 tubes—10 watts Output—Beat

excitation for a dy-
namic speaker ficld
having a resistance
of 500 ohms.

Aside from the un-
usually high sensi-
tivity and selectivity
of this receiver, the
outstanding feature
is the unique system
of automutic coil
changing. The sim-
plicity and efheiency
of the arrangement
combines all the de-
sirable features of
plug-in coils and ecoil
switching.

Tubes: The NC-100
is supplied coniplete
with tubes which arve
tested in the receiver
at the time of wlign-

ment.
The tubes em-
ployed are as fol-

lows: R.F. Preselector 6K7, First Detector
6J7, High Frequency Oscillator 6K7, First
ILF. 6K7, Second [.F. 6K7, Second Detector
6C5, AVC 6J7, Beat Frequency Osciliator
6J7, Push Pull Output (2) 6FG, Tuning
Indicator 6E3, Rectifier 80.

Antenna: The input circuit of the NC-100
is arranged for operation with either the
doublet type or the single-wire type of
antenna. There are two input binding
posts, marked “ANT” and “GND”. When
using a single-wire antenna, the lead-in
should be connected to the antenna post
and the short flexible lead, which is con-
neected to the chassis near the ground post,
should be clamped under the “GND” termi-

’_l‘op and hottom views of the N.C.-100 receiver.
in the center, which moves along so as to make contact wit

and pinion gear shown. (No. 563)

INCHES
‘3- 12 24 36 48 &0
ettt - rinrrtried
I 5
1
ON NC-100 .

TWE 200-550 METER
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| 60 INCHES
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A e o —
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The charts above give some idea of the
remarkable band spread provided hy the
new N.C.-100 receiver. The hroadeast™
band occupies 60 inches or 5 feet alone;
and the S-W “Fan” bands are spread out
in fine fashion, so as to make the tuning
in of foreign S-\WW “broadcast” stations a
real pleasure.

nal. An external ground connection may
or may not be necessary, depending upon
the installation. The ground is usually
desirable when reeeciving wavelengths above
100 meters, but for wavelength: below 50
meters, the use of a ground may actually
weaken signals. Doublet antenna feeders
should be connected directly to the input
terminals and the flexible ground c¢onnec-
tion, mentioned (Continued on page 302)

The various band coils are thoroughly shielded in the heavy metal case ohserved

h the switch springs as the bands are changed, by means of the rack

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

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT for

Lewis Winner caught in the act of *log-
ging” a distant station on the new Super-
Pro receiver.

® IN the previous two “Super Pro” dis-
cussions, we outlined the unique tuning

svetem and the combination variable and

laboratory-fixed L.F. channel,

Let us now study the audio system. The
audio component of the 6137 second detector
diode circuit is capacitively coupled to the
auadio frequencey gain control, which is a
250,000 ohm tupered potentiometer in the
grid circuit of the 96 audio tube. This
first audio stage is resistance-capacity cou-
pled to the grid of the driver stage which
is 1 42 pentode operated as a Class “A"
triode. The output stuge is transformer
coupled to the 42 driver and consists of a
puir of 12 pentodes eonnceted as triodes
and operated as Class “AB". The output
transformer matches the plate eirenit of
these output tubes to a voice coil having
a resistance of 8 vhms,

The AVC System

And now a word or two about the AVC
svstem. This is the amplified and delayed
type using a 6B7 as both amplifier and ree-
tifier. A single tuned circuit which is
link-coupled to the primary eircuit of the
fourth LF. transformer feeds into the
control grid. A double or twin-tuned out-

SEPTEMBER, 1936
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Features of the New Hammarlund

SUPER PRO

put transformer feeds the amplified signal
voltage from its plate cireuit haek to its
diode plates, The AVC output transformer
i= an exact duplicate of the second detector
output transformer with its coupling sim-
ilarly adjustable. that is, the coupling be-
tween the primary and gecondary can be
controlled by means of a knurled nut
on the top of the shield. The delayed ae-
tion is acecomplished by normally maintain-
ing a no-signal bias on the diode plates of
the GB7 of approximately minus 40 volts.

Beat Oscillator

Another unusual feature of this receiver
is the beat escillator system. A 606 is
used and cleetron-coupled to the input of
the sceond deteetor through the coupling
coil on the primary of the tourth LF. trans-
former. The tuncd civeuit of the beat
oscillator is housed in a shield, similar to
these housing the intermediate tran-form-
ers.  In addition to the main tuning con-

denser which is adjustable by means of a
serewdriver there is a three-plate vernier
condenser
mounted

connected in parallel  and
in the upper part of the shield.

B

\

-

This photo shows one of the rigid .test.s
throurh which the Super-Pro chassis is
put in its manufacture.

The setting of this vernier condenser is
eontinuously variable from the front panel
by meuans of a special extension shaft and
knob. In this way the pitch of a continu-
ous wave code signal can be varied without
de-tuning the signal, .

The crystal filter is the next topic of
diseyssion. The crystal filter provides not
only necdle point selectivity for C.W. cade
reception but when properly adjusted also
affords added selectivity for voice and other
modulated signals,

The crystal holder itself is an isolantite

PP OO OOOwwN

PP PP DWW W WO e

(Part lll) By Donald Lewis

the

elaborate
switch system used in changing from one
band to another, {No. 363)

Close-up  view of ram

block, ground on both sides to insure an
accurate and uniform air-gap above the
upper surface of the erystal. It is con-
nected in a balaneed link circuit coupling
tne plate cireuit of the first detectur to
the grid eircuit of the first 1.1, tube. This
link cirenit has a relatively low-impedance
to match the series resistance, at reson-
ance, of the crystal. In the other leg of
the balanced link circuit a variable c¢on-
denser serves to nceutralize the ecapacitance
of the erystal and its holder, The insulated
shaft of this variable condenser extends
through the front panel where a knob aml
pointer together with an engraved scale
permit aceurate adjustment to suit various
operating requirements,

Maximum sclectivity suitable for single
side band C.W. (code) reception occurs at
or very near the point of exact neutraliza-
tion. Directly on either side of the point
of exact neutralization, occur points of
maximum attenuation for interfering fre-
quencies differing by an audio amount from
the desired signal. Turning the knob to-
wurd ten on the scale continuously widens
the band puassed by the filter, to such an
extent that succes=ful voice communication
can frequently be had under conditions of
interference that render reception impos-
sible without this filter.

The crystal filter unit is very accessible;
By simply remtoving two screws which hold
the top plate of the holder the crystal ecan
be removed for inspeetion, The clearance
between the crystal and the top plate of
the holder is 003", The wiping motion
switch is trouble-free and noiseless.

While any antenna can be used, the input
circuit of this receiver has been designed
to conneet directly to a balanced trans-
mission line having an impedance of 115
ohms.  The ordinary twisted pair lead-in
wire generally available for this work
has such an impedance. Where only a
narrow band of frequencies is of primary
importance., a very suitable antenna con-
sists of a half-wave doublet connected di-

(Continued on page 319)
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Appearance of the “direct-reading” audio
frequency meter, which has a range of 0

to 5,000 cycles, (No. 350)

@® RADIO engineers have been rather back-
ward, if we may venture the thought, in
providing the practical radio men in the field
with direct-reading meters, such as aundio
frequency meters, for example. So here at
last is the answer to one of the radio men’s
prayers—a meter on which a needle moves
over a calibrated seale and reads directly in
cyeles per second over a range extending
{rom zcro to 5,000 cycles. The fundamental
circuit design of this long-awaited instru-
ment was devised by Dr. F. V. Hunt of the
Names and addresses of manufacturers of ap
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Direct-Reading Audio-Freq. Meter

famous Cruft Lahoratory of Harvard Uni-
versity. )

The schematic circuit of this new fre-
quency nieter is shown herewith. For con-
venience hatteries are shown supplying the
prid and meter biases, TI1 is an amphﬁcr.
T2 and T3 are gas-discharge tubes; Td is a
double diode and T5 is a voltage regulator.
The eircuits R and C control the voltage on
the grids of the gas-discharge tubes; the
¢ircuits Rm, Cm, control the action of the
double diode.

This meter consists essentially of an am-
plifier, a gas-discharge tube, counter, and an
indieator. The principle of operation is as
follows: .

On the applieation of an alternating volt-
age to the grids of the gas-discharge tubes,
the tubes hecome alternately conducting and
non-conducting. At each transition of the
current from one tube to the other, a snm:_le,
short current pulse is sent through the in-
dicator circuit. As the successive current
pulses are identical, the meter reading will
depend only on the numher of pulses per sec-

www.americanradiohistorv.com

ond, or the frequency.

The instrument includes a one-stage
amplifier, the gas-discharge-tube counter
circuit, diode switching tube, frequency-

(Continucd on puge 319)
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Diagram showing connection of tuhes
and other components of the direct-read-
ing frequency meter.

paratus described on this and following pages furnished upon receipt of 3.cent stamp; mention No, of article.
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2-tube all-wave receiver—an excellent “headphone’” job—and
it has a range of Y's to 2,000 meters,

@® THE regenerative 2-tube receiver here shown utilizes a 8J7

metal tube us a regencrative detector and a 12A7 glass tube
as an amplitier. This set i= available at a nominal price in kit
form and is very simple to assemble.

The seven coils are already wound and they cover the usual
four short-wave bands below 200 meters; one coil covers the
broadeast band, and three additional coils with buank-wound
inductances enable the listener to tune in on different bands
as high as 2,000 meters,

This set with a pair of good headphones, will give trans-
oceanic reception on the short-wave bioadeast and other stu-
tions, and owing to its small size it lends itself very nicely to
portable requirements. Instructions and a clear wiring diagram
are furnished with the kit of parts, and the kit is available
with or without the black crystal finished cabinet.

SHORT WAVE CRAFT for

1936

2-Tuber with 91, to 2000
Meter Range

connection, whiech has a .1 mf. condenser connected in series
between it and the chassis of the set. An antenna trimming
condenser is supplied, and it is fitted with a large insulated
adjustment knob. HRegeneration is controlled by adjusting a
variable 50,000-chm resistance conneeted across the tickler
winding., The plate circuit detector is resistance-capacity
coupled to the 12A7 audio ampliticr. The diode element of this
12A7 is used as a rectifier to supply the plate current. The
usual filter net- -
work is supplied
as shown in the
diagram.

SEPTEMBER,

This set may he
used with prac-
tically any type of
antenna, and a bHo
or 75 foot piece of
wire and a groeund
connection will
serve very well for
the purpose. This
article has been
prepared from data
supplied by courtesy -

This set is designed to operute from a 110-volt A.C. or D.C,
Greater range is obtained by using a ground

lamp socket.

La e e e o o
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of Trymo Radio Co.
(Cont’d on p. 301)

R Ry ity W

A peek at the chassis of the 2-tuhe 915
to 2,000 meter receiver. (No. 360.)
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@ ANTICIPATING the summer needs of

the amateur, the “Ultra Duplex” was
designed, embodying all the latest innova-
tions of the ultra high frequeney sphere.
This really eompact and separate trans-
nmitting and receiving unit successfully
fulfills the innermost desire of the real
amateur for duplex operation. None of
the familiar undesirable features of
transceiver operation present themselves,

B e e e e e S i

A swell portable is the one shown at the

left, with its heautifully finished metal

case, The metal case contains the trans-

mitter, recciver, hatteries, and loud-
speaker. (No. 561.)

the designers claim, yet this is possible
with a lower upkeep expense than with
even the most modest transeciver. The
battery drain has been shaved down mil
by mil, until—by direct comparison—to
say nothing of the vastly improved re-
sults, the above mentioned fact was made
a reality, Operation of this unit closely
rescinbles ordinary telephone communica-

Attty At

e
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An "F.B." Duplex Portable

tion. Absolutely no changeover switches
of any kind are required to carry on a
“two-way" conversation, Three or four
units may be operated within a small
radius and praetieully on the same fre-
quency, due to the excellent stability
characteristics of the transmitter and ab-
solute non-radiation of the receiver. Both
units are so constructed as to bhe entirely
isolated from each other. Frequency-set-
ting and volume-control on either the
transmitter or recciver in no way etfect
onc another. A common battery supply is
possihle, however, because of completely
filtered battery leads. The transmitter
may be monitered by the receiver, by
tuning both to the same frequeney. This
is possible only when antennas are con-
nected to both units, so completely iso-
Iated is the transmitter from the receiver.

Circuit unalysis:  The receiver por-
tion consists of a super-regenerative de-
tector (1C6) working on an entirely new
principte, and an audio amplifier (1F4).
The regeneration may be tapered down to
a point where a station may be received
with absolutely no back-ground hiss what-
soever, At this (Continued on page 313)
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High Quality MOPA for 5 and 10 Meters

A high-quality MOI’A transmitter for 5 and 10-meter work,

@ EVERY one will agree that a great majority of the amateurs

operating on the H-meter band arce in need of a stnl)]e.and
efficient transmitter. In the photographs we see a new item
which is commereially available, employing three type 89 tubes
in u set-up nearly identical to the 89 5-meter MOPA described
in the Feb., 1936, issue of Short Ware Craft. In this transmit-
ter, provision has been made for erystal operation on the 10-
meter band. by employing a 20-meter crystal and 5-meter oper-
ation merely by employing electron-coupling in the oscillator

o amp:
Names and addresses of manufacturers of apparatus on this and following pages furnished upon teceipt of J-cent stamg

stage, doubling in its plate circuit to 5 meters and tuning the
two amplifier tubes to that band. Kverything except the mod-
ulator is contained in this unit; it has its own power supply.
Between 18 and 20 watts of audio power are needed to modulate
it 100 per cent. . . .

The manufacturers claim excellent stability is obtained and
reception is possible on the most selective of superheterodyne
receivers—that is when operating on 5 meters with the elee-
tron coupled arrangement. With crystal control on 10 meters,
of course, it should be absolutely stable. Four hundred volts
are applied to the oscillator plate and 500 volts to the amplifier
plates. The makers -
of this transmitter
use a special 89
tube, fitted with a
isoluntite base,
and claim that the
tubes show mneo
signs of strains
when operating at
500 volts.

An antenna
coupling arrange-
ment is em- (Con-
tinted on page 313)

. Mali

mention No. of article.

Rear view of the
5 and 10-meter
MOP A, (No. 562) P
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New 5-Meter Receiver Uses 3 Tubes
By Frank Lester, W2AMJ

tions is shown in the accompanying illustration. It
“79.” designed by the writer.
meter amateurs for a reliable, medium priced,

is the Lafayette
It is the answer to the demands of 5-
5-meter suitahle

® ALTHOUGIH the
superheterodyne

has practically re- ! i | “rig”
placed other re- for fixed station use on A.C. with a regular power-pack and also for
ceivers for use on mobile use in a car on 6 volts D.C, furnished by the storage battery.

the short-wave
bands above 20 me-

4 Tube Results from 3 Tubes

ters, the SHpers Three tubes ave used in a circuit that gives the results normally ob-
regenerative  circuit tained from four. As may be seen from the accompanying diagram,
still remains a fa- the “79” uses a type 78 tube as an R.F, amplifier, with a complete an-
vorite for S-meter  {enna-grid tuning circuit consisting of a 10-mmf. variable capacitor
use, The reasons (condenser) and a small plug-in coil. This stage not only eliminates
for this continued detector radiation, but also inercases the overall gain and selectivity.

popularity are easy

to understand. This
surefire in action, and inex-
possesses the remarkable

This works into one triode section of a type 79 tube, connected as a
self- qm'mhml[ ultra audion-super-regenerative detector. [Parallel plate-
fecd is u=ed to the 78 R.I. amplifier, this arrangement being altogether
practicable because of the narrow frequency tuning range of the re-

type of eircuit is simple,
pensive to  construct. It

ability to rejeet ignition interference, a feature of ex-  ceiver.

treme importance in portuble-mobile service and also The second section of the 79 operates as a resistance-capacitance
in fixed locations in heavily travelled areas. However, coupled audie amplifier,

the current forms of super-regencrative receivers suf-  This is followed by a see-

fer from one disadvantage which must be overcome in ond resistance coupled

the general intevest of d-meter reception; that is, its stage using a 42 power

strong tendeney to radiate u signal of its own. output tube. A choke-and-

A new 5-meter veceiver that overcomes these objec- condenser combination is
u;edh in the ]nluthcircuit

o 2 oI OE G L of the 42 to keep D.C. out

:;':J/’-.’.’s, :F":?Y?...T ‘,'l’w‘!.;s ":SS‘ O B caz i"'/ of the earphonces or loud-
/ . | speaker. A 50,000-chm

i =5 potentiometer acts as re-

generation control in the

byinH detector ecircuit, while a

500,000-ohm potentiometer
in the grid circuit of the
42 acts as an audio volume

T M ooa- ‘I control. These adjust-

G ME e g ments are independent of

i - - . each other, giving the op-

- * » o ., 3

N e - SocaeTIeon erator (om!)Icte co‘ntrol

B [—Q—‘—F' & e e over the R.F, and AF. ae-

risey ) - (5] 4 tions of the receiver. A

o .
separate stand-hy switch . .

The very neat and well-designed chassis of the new  is provided in the “R” cir- This new 5-meter receiver employs a
S-meter super-regencrator receiver designed by Mr, cuit, to *kill" the receiver super-regenerative circuit of the latest

improved type. (No. 564.)

PO OO OOTOwY

(Continned on puge 313)

PO Ww

Lester.
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PARATUS FOR THE "HAM"

FIXED TUNING EXCITER
TANK, H59
@® FOR the amateur who is inter-
ested in buikling a transmitter

Attt

NEW AP

moisture-proof bakelite base,
and a1 multistingered silver plated
contactor and a friction clutch,
These ure available with or with.
out the switches. In this unit pro.

to a

wl}:h flxml t;.mvd stapes, (:]rt aNY  yision has been made for twe taps
o -?I ) )_In.el ;’» 1 ammrtalu? '.'l lr?' which may be brought out anywhere
quires 's 1_1(- e l_llnu Cire llll.. this on the eloment by a special method
new National unit should be ideal.

which eliminates obstructions in the
path of the multi-finger sliding con-
taet.

It is provided with a 1's in. x 1 in.
diameter R-39 coil form amt has two
25 mmf. air dielectric condensers
rated at 2000 volts, The entire
assembly ix enclosed in an aluniinum
can 4 x 2% x 2 im.

NEW MIDGET TRIMMER,
H62

@ 1N the accompanying drawing—

we use the drawing because it

LOW-1.OSS COIL-FORM

| -
Exciter Tank, H59, This is
ideal for exciter stages or
receiver circuits.

How
it works is clearly shown in
the above drawing.

Midget Trimmer, A2,

AND SOCKET, H60
@ IN the photozraph we see a new

ceramic coil form which is fitted
with a plug base and has a required
jack  Dbase. The form itself s
izolantite 1% in. in dameter and
3% in. lone, with a % in, wall
The plug-base and jack-hase are
constructed of R-39 muterial, wells
known for its in~ulating qualities
at high frequencies. A combinadtion
plug base and swcket iz available
separately as is also the coil form.
Five terminals are available in the
haze, making this an  extremely
versatile unit which will find favor
dAmony  amateurs who  construet
solidly-built high efficiency trans-
mitters.

NEW VOLUME CON-
TROLS, H61
@® THE volume control shown in
the photograph is a new [LR.C.
unit and a member of the complete
family of potentiometers. The out-
standing  features are: metalized
type filament permanently bounded

shows mwore detail than a photo-
graph would—we find a new com-
pact and excellently designed trim-
nier, This is of the air dielectric
type, permanently sealed in a bake-
lite case, and varies from 1 to 12
mmf., The condenser unit consists
of two cups—one smaller than the
other. The dexree of overlap, whicrh
is adjustd by the screw. determines
the capacity. These are also said
to be available in wvarious other
eapacities, These variable trimmer
conden<ers should work very nicely
in conjunction with short wave and
multi-tuned circuits,

TUNED DIODE TRANS-
FORMER, H63
@® WITH the great popularity of
the noise reducing eircuits, the
National Comypany has made avail-
able a speecial transformer designed
to ecouple into a push jpull disde.
The input eircuit is tuned and the
tapped dicde eircuit is untuned and
closely coupled to the primary. The
photo elearly shows the construce
tional details.

New Plug-in Coil, H§0.

Dmde Couph]m: Transformer,

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3-cent stamp; mention No, of article.
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THE RADIO AMATEUR

Conducted by Geo. W . Shuar!

SHORT WAVE CRAFT for SEPTEMBER,

1936

Radio Amateur Course

® THERE is probably nothing so fas-

cinating in the radio field as experi-
menting on the wltra high frequencies.
In thix field lies the future of radio and
a great opportunity for all amhitious
experimenters. In this lesson we will
deal with the more or less standard
super-regenerative  receivers, which
have become the most important part of
ultra high frequency reception. The
super-regenerator is capable of excel-
lent sensitivity and is probably, with-
out doubt, the most sensitive simple re-
ceiver which ever was or will be devised.
This does not mean, though, that time
will not change the method of reception
of ultra high frequency signals, but for
the time being the most interesting and
most popular receiver is the siper-
regencrator,

Reviewing what we have already
learned about regenerative delectors
and bearing this in mind, we may easily
understand the simple functions of the
super-regenerator. A regenerative de-
tector is once wherein a signal is built
up by regeneration to a point, wheve, if
we employ further regeneration—the
tube will break into sustained opera-
tion oscillation.

In this unstable condition a fairly
weak signal will cause the detector to
commence oscillating, and these will
continue to build up to an amplitude
permitted by the tube constants. How-
ever, the receiver cannot reproduce the
signal because after the oscillations
once start they would not cease. There-
fore, the interruption frequency oscilla-
tor is employved to stop the detector
from oscillating at intervals, which de-
pend upon the frequency of this in-
terrupting oscillator. It is assumed that
on the upward swing a signal is built
up along with oscillations, but this

THIRTEENTH LESSON

rocedure is halted before the self-oscil-
ations reach a value comparable with
the signal.

This same action ean also be obtained
without the use of the low frequency
oscillator. The single tube can be made
to oscillate at two frequencies; one the
signal frequency, and the other of
super-audible frequency in the neigh-
borhood of 15 to 50 ke. The best all-
around frequency for the quenching os-
cillation has been found to be from 15
to 25 ke.

The selectivity of the super-regenera-
tor is also governed by the interruption
frequency. As the interruption fre-

The thirteenth lesson of our
“Amateur Course” deals with ul-
tra high frequency receivers, es-
pecially those intended for the
5-meter amateur band.

e e

quency becomes higher, the receiver
becomes broader or more unselective.
Therefore, the lowest possible frequen-
cy commensurate with good quality re-
production is desirable.

In Fig. 1 we have either a tetrode or
pentode detector. In the case of the
pentode the suppressor is connected to
the screen-grid; either will give the
same results. However, the 9564 Acorn
tube, especially designed for ultra high
frequencies, is preferable when operat-
ing the receiver at frequencies higher
than 60 meg. At 5 meters or 56 megs.
it is difficult to notice the difference be-
tween the signal sensitivity of the 954

and the usual tetrode or pentode. It will
be noticed, though, that the conventional
receiving tubes such as the 6C6 or the
57 will give greater volume, and in this
respect, it may be somewhat superior
inasmuch as less audio frequency am-
plification is needed. Of course, this is
only true in cases of a super-regencra-
tor detector. In an R.F. amplifier cir-
cuit the 054 would be far superior to
the other tubes. In the circuit in Fig. 1,
the screen is modulated by connecting
it in parallel with the plate circuit of
the interruption frequency oscillator.
The voltage to the screen is variable
through the use of a variable vesistor,
independent of the oscillator plate volt-
age, It is advisable to also adjust the
voltage applied to the oscillator plate
for maximum sensitivity and best super-
regeneration action of the detector.

It will be found that the voltage fed
to the I.F. oscillator is quite critical in-
asmuch as with high voltage on the
oscillator we will have tremendous dis-
tortion in the signal and with very low
voltage on the oscillator we are liable
to have repeat spots, that is, the station
may appear at several points on the
dial very close together. As we said
before, there is just one value of plate
voltage which gives the cleanest regen-
erative action in the detector circuit.
We should also make sure that the de-
tector ix not super-regencrating by it-
self, that is, that it is not self-quenchiny
along with the applied voltage of the
L.F. oscillator. This can be determined
by noting the smoothness of the regen-
eration control in the detector screen
circuit. This should be very smooth in
operation and the hiss of the detector
should appcear gradually as the resist-
ance in the control is decreased. It
should not plop into oscillation.

DET
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Super-regenerator using a separate quenching oscillator, together with diagram of a battery operated 3-meter receiver.
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One cause of poor operation in a
super-regenerator circuit of the type
shown in Fig. 1 may be found in the
I.F. oscillator circuit. Usually the de-
tector, if the tube is o.k., will function
properly. There are two types of LF.
or low frequency oscillator coils avail-
able on the market; one is the shielded
and the other is the unshielded type.
It has been found that some of the
shielded type introduces a loss in the
oscillator circuit, sufficient to cause the
necessity of high plate voltage in order
to make the oscillator function. In turn,
this raises the voltage to the screen
above the point where there is not
enough resistance in the 50,000-ohm
control to bring the detector out of oscil-
lation. The unshielded low frequency
coils, however, work perfectly. Regard-
less of the type of oscillator coil used,
make sure that it is possible to bring the
detector out of oscillation snionthiy with
the regencration centrel “R.”

Low-Frequency Oscillator Coils
There seems to be no set standard for

1936 283
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A tuned R.F. stage added to the popular 5-meter receiver, thus increasing sensitivity
and eliminating radiation.

the value of inductance used in the low-
frequency oscillator coils. Therefore,
we have shown a capacity of .002 to
004 mf. in the grid circuit across the
grid coil. This condenser is used to

lower the fre-

0.5 101 MEG , 95L 37 75710100 MM

i (eere /

F16.3

AFT

quency of the I.F.
oscillator and its
capacity will de-
pend upon the
original design of
the coil. In any

AF AMP

.006-
&41.42052245 Mf

L

MME. iy
DOmBLET 3
-_U.._ ‘o The most popular
"‘| x of all 5-meter re-
< t ceivers — a  self-
o--- s = - uenched triode,
63om75v B € 50.000 OHMS ?\ it ‘h a pentode

audio amplifier.

event, place sufficient capacity across
this to bring the LF. oscillations down
to around 20 ke. A good method to
follow is to connect a number of .001
mf. condensers across this secondary,
bringing the oscillator into the audible
range, so that a very high pitched whis-
tle is heard; then remove one condenser
at a time, until this whistle becomes
inaudible to the ear. Adjusting the low
frequency oscillator and its plate volt-
age is quite important, contrary to pop-
ular belief. With excessive voltage on
the plate of the oscillator, it may take
an “R8" signal to make a “sizeable”
dent in the rush of the super-regenera-
tor, where with the proper value, that is
a \oltage just in excess of the amount
that causes repeat spots to appear, will
perniit even a very weak signal to cause
an appreciable (Continaed on page 300)
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Diagram showing action through one cycle
of A.C. when applied to a polarized tele-
phone receiver.

® THE physics of what happens in an
ordinary telephone receiver when it
is connected across a resistance or other
part of a circuit supplied with 110-volt,
60-cycle alternating current, such as
commonly used for lighting our houses,
is quite interesting. All the more so as
we frequently hear the argument raised
as to whether we really hear a 60- cycle
or a 120-cycle note in a telephone re-
ceiver connected to such a circuit.
Some rather unusual conditions cccur
in this case which are probably rarely
considered by the average student. He
probably has heard the note given by a

Does 60-Cycle A C.

Create a 60-Cycle Note?

telephone receiver connected to some
part of a circuit excited by the ordi-
nary 110-volt 60-cycle A.C. and de-
cided that it was, of course, the natural
60-cycle note, and that was that, Well,
let’s see what happens.

In Fig. 1, we have shown several
positions of the iron diaphragm in an
ordinary telephone receiver of the per-
manent magnet type, and when no cur-
rent is applied to the receiver windings
(which are mounted on soft iron cores,
welded or clamped to the permanent
steel magnet), the diaphragm is under
a magnetic stress and assumes some
position such as “A,” in a direction to-
ward the pole-pieces, due to the mag-
netic flux passing from one pole,
through the diaphragm and returning
to the pole of opposite polar ity adja-
cent to it.

Now consider that a 60-cycle A.C. is
applied to the coil windings by means of
a potentiometer, or a coil (See Fig.
1-A), placing the receiver across a
small section of the coil, sufficient to
give a suitable difference of potential.
The resistor may be excited from the
low-voltage secondary of a step-down
transformer, such as a bell-ringing
transformer, or again, in series with a
condenser as shown.

Let us follow the action of the re-
ceiver diaphragm through one cycle:
Downward motions of the diaphragm
“R” are considered as rarefaction, and
“C" representing the upward stroke of
the diaphragm; let us call this the

compression motion, the air being rare-» - -

www.americanradiohistorv.com

fied or compressed, as the case may be.

On the first quarter cycle, and pro-
viding the direction of the current at
the moment is such as to cause the mag-
net coils to aid the magnet field set up
by the steel magnet, the diaphragm
will move closer to the pole-pieces or
from “A" to “B,” the motions in the
diagram being shown greatly exagger-
ated for the suke of clarity.

In the sec- (Continued on page 315)
< ———— NORMAL POSITIDN OF
5__ (e) ra DIAPHRAGM . NO CURRENT
R e PPLIEQ

T4y | cons

SOFT |
IRON ~ —- }-eo cYcLES
CORE
NO PERM MAGNET
( T~ 1c-rc;e or so cvc;&
’—-T - RRENT APPL
O FEcEER
[J TS 2o T/GDTH SECOND
1 TIME
2 A 1120 ™ SECOND
U - -
evere ™ A\ | 2 CYCLE MOTION OF DIAPHRAGM
</ | COMPLETED,DURING 1 CYCLE
™M // OF A.C
DIAPHRAGM IN
}""] EAR VIBRATES 120
. ) TIMES PER SECOND
| [ | wHEN HEAING 60
“CYCLE NOTE (OR 60
DDUBLE VIBRATIONS,
SAME AS MUSlCAL STRING |
OoN ﬂlANO
—_—— ——
| tevee 1-eveee | -IA FIG.3
|(uonou (MOTION |
OF OF
OIAPHRAGM ) DIAPHRAGM) 0
MUSICAL
F'G-Z SIRING |-
Diagram illustrating action dunng one

cycle of A.C. when applied to a non-polar-
ized telephone receiver.:
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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 % 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. Leing 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99.101 Hudson St., New York.

SHORT WAVE CRAFT for

SEPTEMBER, 1936

SHORT WAVE LEAGUE

HONORARY MEMBERS

Dr. Lce de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugo Gernsback

Executive Secretary

0. L. P. Report from Brecksville, Ohio

® RECEPTION has been very erratic. The

25 meter band has been the most con-
sistent, in so far as strong signals are
concerned. Stations could be heard on the
19 meter band, but they were rather weak
most of the time. A few stations on the
31 meter band came in rather strong, but
the band is becoming just as congested as
the 49 meter band.

The following stations were heard during
this period:

GSI on 15260 kec.—Exceptionally loud
and clear,

GBS on 12,150 ke—Very, very loud.
Working N.Y.

DID on 11,770 ke—~—Very, very loud.

DZB on 10,042 kc—Loud, but interfer-
ence,

DJA on 9,660 ke.—Very loud, some noise.

COCH on 9,428 ke.—Loud but noisy.

GSI1 on 15,260 ke.—Very loud and steady.

GSP on 15,310 ke.—Very loud.

DJQ on 15,280 ke.—Very loud and clear.

DID on 11,770 ke.—Very loud.

DZB on 10,042 kc.—Very choppy.

SHORT WAVE

SCOUT

News

GSI on 15,260 ke.—Very loud and clear.
DJD on 11,770 ke.—Very loud and cleur.
2RO on 9,635 ke.—Very loud.
GSC on 9,580 kc.—Very, very loud and
clear.
EAQ on 9,860 ke.—Loud but choppy.
TPA4 on 11,715 ke.—Clear and steady.
PHI on 17,775 ke.—Very loud and clear.
IDJE on 17,760 ke.—Fair, faded some,
WNC on 15,055 ke.—Fair, faded.
GAU on 18,620 ke.—Very, very loud.
CEC on 10,670 ke,—Fair, noisy.
DDZB on 10,042 ke.—Choppy and neisy.
DJA on 9,560 ke.—Loud, but noisy.
HJU on 9,510 ke.—Very
loud.
The stations are listed in

$hort Wave Ceague

fiae efecled

Fohn £ Mirller

a member c!’ theo ﬂmgur

aAbove

CUt a Directors Gnlachug Reld in
New York c‘l‘l-ql“"y"‘z-i“ Lhe Uniled than worth the time and
Sltales af’ﬂmru:ﬂ the Short Wave ngu?

JnWiliness whereof, hia cettificate fias
bean offncm",,o-gnab and puesented to the

_IF-_?I:'_,J_,." wndield ejfd L

Tt Foonslany

the sequence in which they
were heard.

E. M. HEiSER,

Route 2, Box 124,

Brecksville, Ohio,
Report from Stamford,

Conn,
@® KINDLY accept my sin-
cerest thanks for the

beautiful trophy which you
have awarded to me. 1 con-
sider myself very fortunate
to have been judged a win-
ner of your contest and can
assure your readers that
the “trophy cup” is more

energy expended. It occu-
pies a place of honor on
the top of my radio and is
greatly admired by all.
The following is a report
of a few stations which I
have received recently:
VPD—13.07 mc.,, Suva,
Fiji Islands. This station
is heard very consistently
with  R-6 volume from
12:30-1:30 a.m.. E.S.T.
TFJ—12.23 me., Reykja-
vik, Iceland. Heard Sunday
1:40-2 p.m.,, E.S.T., with
program in English. Sig-
nal is quite weak.
IPRF5—9.50 mc., Rio de
Janeiro, Brazil, Station has
apparently increased power
and is being received with
R-8 volume daily at 5:45

This is the handsome certificate that is presented p.m, ES.T.

FREE to all members of the SHORT WAVE

PLP—11.0 me., Bandoeng,

LEAGUE. The full size is 714" x 9%". Java. Received around 7

www.americanradiohistorv.com

am., E.8.T, daily, but signal is very weak,

VI3MR—7.08 me.. Georgetown, British
Guiuna. Heard daily at 6:45 pm, ERT,
with R-7 volume, but eode QRM is very
heavy in this part of the band.

PCJ—9.59 me.. Eindhoven, Holland. Com-
ing through better than ever on this new
frequency. Volume is R-8, Heard Sun. and
Wed, at 7 p.m, E.S.T.

CEC—10.67 mc., Santiago, Chile. Re-
ceived daily, 7-7:15 p.m., E.S.T., with R-6
to R-7 volume.

The Australian stations are coming
through fairly well, as usual, while JVM,

(Continned on puge 315)

¥ ']

Ralph Baldwin Likes His Trophy

I am working for my Ph.D. here at the
University of Michigan in the department
of Astronommy. Herewith a picture of my
radio receiver and myself. The radio set
is an All-Star Scnior. T built it from a
kit, and consequently the set has no serial
number. This is a 6 tube superheterodyne.
I have changed the set a little, having re-
placed a “57” by a “2A6” and added an
automatic volume control. This, of course,
necessitated a new manual volume control.
This A.V.C, aids greatly in receiving short-
wave stations. I have also added an ear-
phone jack. Just below the set itself is a
I'eak pre-selector. This helps tremendously
with weak signals. I wouldn't be without
it. The cabinet is a walnut one which
I built in spare moments.

As for the trophy itself, it is a beautiful
piece of work. 1 am very much pleased
with it.

Sincerely,
RarLrH B, BALDWIN,
918 Packard,
Ann Arbor, Michigan.
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@ World S-W Station List

’CORRECTED

AND Complete List of Broadcast, and Telephone Stations
REVISED 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 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:
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 jdea to follow a general schedule during bright daylight, listen between 13 and 19 band is gererally found best from about 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 is concerned. .The observance of these To the east of the listener. from about 4 p.m.- are usually much better than during daylight.)
simple rules will save time. 5 a.m.. the 19-35 meter will be found very pro. These general rules hold for any location in the

From daybreak till 9 p.m. and particularly ductive. To the west of the listener this same Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercizl Radiophone Stations

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

31600 kc. W2XDU 20040 kc. OPL | 18680 kc. OCl1 | 17760 kc. DJE | 15660 I(c. JVE

-BX. 9.494 -Co 14.97 meters -C- 16, DG melers +B- 16.89  meters -C- 19,16

ATLANTIC scgoaocasrmc LEOPDLDVILLE. 'BELGIAN works SIMA. PERU BROADCASTING HOUSE oA ZAJKI .ISAEAN
. ones ava a.m.
;israyrw‘%?:udafl‘yms I“N“V.“C works with ORG in merning orks vu:'l.:;‘stima statlons B:JS-II :.’:n. v 15620 kc- JVF
Sat.. Sun. 12:30-5, 6-9 n.m. | 20020 kc. DHO 18620 ke GAU 17760 kc. JAC | ¢ 19.2 metar,
381600 kc- w4XCA cV.V hll‘AulE‘ﬁ“GE::aANy_ «Ce I8.II. meters -C- '68:9 mf"“{'y Plu)muNl.l‘.zs.A.KSl Ifl:-P‘lN‘ p.m.
-BX- ME:—;‘;"‘IS"_'";'E*“_ orks S. America. mornings e 5"."-“'-.;"}:. _Calls_shios, 6:30-7:30 . ». | 15460 kc. KKR
Releya WG Gatly 19900 kc.  LSG | somoe— "™ __ 137741 k.  HSP | 6. (9. meters
31600 k wsXAl | < 15.08 18345 kc. FZS | c. 16.91_meters R NG ATIONS.
C. MONTE GHANDE, .C- 16.35 meters BANGKOK. SIAM Y oats irreuiats
9.494 meters RGENTINA BAIGON, INDO-CHINA works_Germany 4-7 a.m. UG L)
'STHOMBERG GARLSON GO, Tasts irrequiarly, davtime Phones Paris, sarly morning | 741 15415 kc KWO
Releys WHAM gatly 5230 19820 ke. WKN == PR — c 19,48 moters
i .M.~ Ce -C- 17 meters e
1205 .. o (8.1h metars 18340 ke~ WLA | ™% cuandul Snina Phones Sowati 27 am.

31600 ke, WEXWJ | awneSceVitf no. | “GawndBEEIIE w5 | TTo00 ko DFE | 15370 ke, A HAS3

Calls Ennland dlytlm-

X eEngBscoT TOWER 19680 kc. CEC -C- . 17.12 meters S aupaptar. HUNGARY
n.?lsll;; 2,: ;?30 a.m. -C- 15.24 meters 108310 '.‘!c' GAS Worh"é‘uAEn:‘erlEnEreTrAle‘:’n a.m. Enﬂj'1———“‘ Sundays, 9-10 a.m.
- -G~ 18.38
SantSlmII: v ARSI | Oyt e | 17510 ke. . VWY | 15360 ke, DZG
bia daytime Calls N. Y.. daytime «X.C- 19.53 meters
21540 kc. W3XK _ 4 N === -C- 1713 meters REIGHSPOSTZE NSTRALAMT,
.8. 13.93 meter 18299 kc YVR LILLL Lo L L ZEESEN. GERMANY
w:s;wg:ﬂ«r&.:g“su."ﬁ‘(:rnlc 1c9650 |Is(f7' ) LSNS o 139" meters 173‘{3"‘;‘“"0“ NV;';'XL Works with Alrica and tests ir-
s e ters MARACAY, vsnszu:u C. &
21;390-; e | Mgl Mg | MBS | S oo | B8 Ke. WU
. -C- |9 53 maters
|3E3 — G 19600 kc. LSF ?.8;250 kc. FTO nourn.::“slfr(:olnarlv ). orRaN oA
DAVEN .c- 1531 metors C 16.43 metore b 9 Phenes Paclfie lIsles and Japan
“o% 8. LOBNHgéP?c;:EII:‘fND MONTE GRANDE, cals & Americs, deyime | 17120 kc. WOO | 15340 kc. DJR
Tests irreguiarly, daytime ~aws | '7:52 meters . -B,X-  19.56 meters
21520 ke, W2XE | 13280 ko, GAD | S200 ke, GAW | ol dati . BROADCASTING House.
B~ Ié'%n"ﬁ'ﬁ'ﬁhsrma i |54' oters RUGBY. ENGLAND Calls_ships 1:30-3:30 a.m.
Vs ST v | e SIS AR i | TET3E e pAAC | oro0 ke, GBC | 15330ke. & W2XAD
Relays wm"c" 62 :‘3’5 am.-12 n. mnr:rn m_:___:y 1c8135 1'5“:' PMC -G llu(ilsvmi E"!‘l%el'..!AND GENEH»Il'L“ELE(‘:THIc co.
-C- Calis _Ships SCHENECTADY.
BANDOENG “TAVA
2470 ::;Afd;w;é' GSH '13?5.':":’.:‘55 v FIM | erona'illate surly'e m | 16270 ke, WLK | wor 59502 pm,
8.58.C.. BRDADCASTING Calls ‘ArBantine. oraings 18115 kc. LSY3 'ci.Awu'a'é‘svlf'L'z. N s |15310 ke. *GSP
HWOUSE. LDNDON. ENGLAND -C- unms'sac'a tmm Phon -B- 19.6 _meters
58145, 91030 aum. 19345 kc. PMA ALCER IR Arg., Braz., Peru. 22.. Peru. daytime T ET i T e
21420 kc. WKK -B. c.BANIBOSIENm“'"Av Tests irrogularly 16270 kc_ WOG
G, JAVA LONDON. ENGLAND
-C- 14.01 meters Calls Holland early a.m. 18040 kc. GAB | -¢- 18.44 meters 6-8 p.m.
AMER. TEL. & TEL, CO. | Broadeasts Tues. Thur.. Sat. | .. 16.63 meters OO A g
LAWRENCEVILLE, N. J. 10:00-10:30 a.m. _lrreguiar UG ey e D moralne s Bl enoen | 19290 ke, LRU

Calls S. America 8 a.m.-4 p.m.
19260 kc. — PPU | _ o™i S¥%%w. | 16240 ke KTO | -hinss-
21080 kcz; _ PSA T JA‘;JBE?‘RCED"’BHAZIL 17810 ke. PCV | o0 shtr e BUENOS A|RES. ARGEN-

-C- 4 eters TINA. A,
to oEe Works with France mo ANILA. P. 1 Broadeasts 7-7:30, |1-11:30 a.m.
wirke WS | 19990 Kg,  WKF | R e | o S Tt e | o nveing L
21060 kc. WKA | 6 a0 meters Colls a1, 8.9 8 . 16233 ke FZR3 | 15280 kc. DJQ
G- 14.25 meters LAWRENCEVILLE, N, J. 17790 kc. *GSG - -8- 19.63 meters | e
LAWRENCEVILLE, N. J. Calls_Endland, "’""" 16.86 meters e INS(ND e RN, GERMANY
Calls England 19200 kc ORG DAVENTRY, c.ﬂf'gfrﬁ' .'.53“3;?"4:".1:. 12:30-7 a.m.
noen . B.B.C.. BROADCASTING
21020 kc LSNG | Ciuvsetlifgmeters . | HDUSE LONDON. ENcLAND | 15880 kc. FTK | 15270 kc. wW2XE
o > Works with OPL mornings & ssa.s(']ns Agsa i 2 n.. -C- 18.90 meters oL E o Msters
c meters i P
num.mmun "ana. — LA L L ATLANTIC A, CCASTING
Calls W, V. C. 19160 kc. GAP | 17780 kc w W3XAL GionssMESI0cn-Mmer iR 485 Madison Av.. N.Y.C.
& m.-3 p._m. -C- UGB!'VGBE""“" -B- 16.87 meters 15865 '(C- CEC _WABC_d F.“
20860 kc. EHY-EDM Cails Armtrala. carly aam. NATIONAL BHOAD. €0. | [c" " 591 meters Csally: 12 n-d o
o 30 metors s LT LT SANTIAGO: CHILE 15260 kc. GSl
¥ J lly exc. 8un. Works olher S.A. stations
MADRID. SPAIN 18970 kc. GAQ §_am-4 p.m. oK O ternaons -8- 19.66 meters
Works S. America. mornings. G- 15.81 meters 17775 k *PHI 15810 k LSL B DABIIONA"::YASTING
RUGBY. ENGLAND c c "
-200700 5?'- metare LSY Calls 8. Afriea, mornings B~ MU|IZGE'|=4;"}|{C|;¢|E|$_AND I IB.!B' meters HOUSE 2"05"30?.;(']", E.NGLAND
MONTE GRANDE 18890 kec. ZSS | 7:30-9:30 a.m. daily except Tue, | T URLINGHAM. ARGENTINA | JE5E9 ke, RIM
ARGENTINA -C- 15.58 meters and Wed. Brazil and Eurcpe, daytime C- 19.67 meters
. S. AFR! -2 p.m. Sun.
Tests irreqularly \'flt:ﬂ"rm:f'é-sg ': RICA 1.2 p.m. S 15760 ke YT . P}Acﬂkﬂirﬁ'"'ﬁrs’s
H ones neaj
20380 ker . OAA 118830 ke,  PLE | 17760 koo S W2XE | ' P ioo muen 15250 ke, WIXAL
. -B- I M “CHO, CHIBA. .
c.u‘.’“fr‘ﬂ...ﬁ':.“"ér"-?u -C- 15.93 meters ATLANTIC BROADEASTING | o KEN. STAFAN -B. 1867 maters
BANDDENG. JAVA CORP. Irrepular In late afternoen BOSTON, MASS.
moraings Calls Holland, early a. m. 485 Madison Ave., N.Y.C. and early morning Irredular, In mecning

{All Schedules Easterm Standard Time)

www americanradiohistorvy com
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15245 kc. % TPA2 | 14640 kc. TYF | 13390 kc. WMA | 11870 kc. *WSXK 11413 kc. CJAS

-B. 19.68 motars -C- 20.49 meters «C- 2.40 meter: -B- 25.26 +C- 26.28 moters
“RADIO GULONlAL" | PARIS, FRANCE LAWRENOEVILLE N. L | WEITINGHDUSE ELEGTRIC H DRUMMONDVILLE,
PARIS, FRANCE Worl(l Smunn and Cairp 3-7 Phones England & MF QUE.. CAN,
.."ic%I“BI"d ﬂ;dlodlﬂullnn A.me, 12 n.-2:30 p.m. ___merning and afternoon | PIT;SBURGH ‘PA. , Tests with IAultrl}ll irregularty
o8 » Bivd. Haussmann n evenlng
" %5510 nm. | 14600 kc. JVH | 13380 kc. IDU Eri. til 12 |
mk *PCJ | B.c.  20.55 meters. - 22.42 meters Relays KDKA 11200 kc. XBJQ
c. NAZAKI, JAPAN ASMARA, ERITHEA AFRICA 11860 k YDB X 26.79 meters
«B- 19.71 meters Phones Eurape 4-8 a.m. Works with Rome daytime C. ' BOX 2825,
N.V. PHILIPS' RADIO Broadcasts 12 m-| a.m. - | .B. 25,20 meters MEXICO CITY. MEX.
EINDHOVEN. HOLLAND Tues, and Fri. 2-3 p.m. 13345 kc YVQ N.I.R.O.M.. __ lrregular |
Yu:ds 4-?l a.m _MnﬂLnnd Thurs. 4-5 p.m. E 5 “- meters { — ;DERABASJGA MVA(S . 11050 kc ZLTd
«Ca b 1] L
_ sun 530730 am. | 14590 kc. WMN ' MARACAY. WENERUELA | “Gaiiy F0730 hom.- 130 e | Ce 27,45 meter |
e it WELLINGTON, N. ZEALAND
15210 kc- *W8XK cuwnéﬂé‘:vu}.? N. J. 13285 k CGA3 11860 kc- GSE Phones  Australia and Endland
Ce 1
19.72 o ’ Fihnnh dE“fIt."d c- 22.58 m -B- [ﬂs‘znn.lrlal{’l early a.m.
WIITINEHDUSEC%LECTIII ____morning and afterncen DHUMMONDVILLE QUE., B.C..  BROADCASTING | 11000 Kkc. PLP

HDUSE LONDON, ENGLAND | .B.C- 27.27 m

ater
BA NDOENG JAVA

11855 kc. DJP Broadeasts Sat. 7 p.m.-1:30

MFG. -
PITTSBURGH. PA. | 14535 kc. HBJ T A T
7 «B- 20.64 meters | afterncons

9 a.m.-7 p.m.
Relays KDKA ! RADIO NATIONS.

ry £ ND N7E | a.m,, sun, 5:30-10 a.m.,
15200 kC- *DJB Gggrsn:deu?swl'rlguu'llntﬁf -1X3-075 !:(9:: ster VPD -Bﬂ)sl.OAnzéA:ng::'r:iDUSE Alse 2-7 a.m. dmly
.B- 19.7 i '
broaptit i ouse | 14530 keo  LSN o9t iiistangs | Teemu ccauanv 10970 ke. - OCI
BERLIN. GERMANY -C. 20.65 m - o TR R
3:50:117am.. 4:50-10:55 o.m. | HURLINGHAM. SRtentina 12840 k. WOO 11830 kc. W9XAA Warks "uith” Bogotd, Col..
__ Sun alse 11 a.m _ | ___Calls N.Y.C. afternoons = o, 23.36 meters ] .B- 25.36 meters evenings
OCEAN GATE, N. 1. CHICAGO FEOERATION OF | anQEL | ) S QE
?.85_180 !‘&;:s.mmrcso ];:4500 kc'. ) LSM2 Calls_ships ) i LABOR 10955 kc. HSS8PJ
DAVENTRY | worLindHAM " ARGENTINA | 12825 KC. CNR | perays SE5A8% 1LYy g, | “B% galifpmeters
B8.8B.C., l'!‘l‘!)%AsgCASTING Cails Rlo and Eur_gnt__d_lyﬂmo =B, %.INECTOR GENERAL 9 p.m.-12 m, I Broadeasts 8-10:15 a.m. Mondays

L“a?ﬁ)'-‘é:ag"fkfwb 14485 kc. TIR Telegraph snd Telephons 11830 kc. *WZXE

Stations, Rabat, Moroeeo

10840 kc. Kwv

_— = s -C- 20.71 moters Broadeasts, Sunday, 7:30-9 u, m. | "Bz 23.38 -C- 27.G8 meters
15180 kc. RW95 ph%':g':.ref"o A?nO:TA& RJFSAA. 1280o kc IAC { ATLANTIC BHOADC‘S"NG _Works BillﬁoirawgnLevemnqu i
-B. 19.76 meters Daytime . 485 MADISON AVE., N. Y. C. |
MOSCOW. U.S.S.R. : -C- 2345 mators, __Relays WABC 4-9 f.m. 10770 kc. GBP |
R 1485 ke HPF | oure odith il e | 30000 GEN | C mudid Ailting |
15140 kc' *GSF O PANAMA CITY. PAN. 12780 kc. GBC 5. 7 530 metes Calls
-B- 62325 metervl Phones WNC daylime | Lg_ 23.47 meters DAVENTRY __Sydney, Austral. early s. m.
[ RUGBY, ENGLAND B.B.C.. BROADCASTING
Huaussg. Lo?q‘})%Anucér?EILNAﬁlD ]‘.:4485 2Io(;:'. eters TGF _ Calis_ships ' LoNDo’houssﬁr.uNn %0340 z':fs. . JVM
9"'"6‘5'29"]]36‘3 S “Guaremaia Ty, cuar. | 12396 ke, CT1GO | _ iziis-z:5 am., irveviae | "% g aZaf ™4 an
3 . Phenes WG daylims B BAREDE. PORTUGAL 11810 kc. 4 HJ4ABA “’3‘£°”é‘hul:':‘u M irhd
15120 ke. HV 14485 kc. YNA  sun. 101507 Si e A e -B- 25.4 meters
B VATICAR CITY -C. 20.71 mater Thure frl:_1:00-2:15 bm_ | MEDELLUINS SoU0MBIA 10675 kc. WNEB
030 1o 1045 am.. excent I MA;;:&EMN'E'%:H"&U‘ 13325 zkc. o DAF | (30 amni pi:m. 630-1030 | “Cf o w neNeViire. W, ).
__ Bat. 10-10:45 a.m. m = ;JORDUEIGH GE MANY — _ ’ Calls Bermuda, dnytlmo
15120 ke, DI AISSKer HRLS ..ol 11810 ke 2RO 10670 ke. #CEC
WB.X-  [9.85 meter NACAOME. HONDURAS . -8. i 'M*'ﬂ .c. 28.12 meters
gt it honee. | Wb | 12290 Mee, GBU| T Bty | amEE
Sadlra ame 14485 kc. HRF l chuGBY, ENGLAND P A L_Vm' 30 | 8308 P ally 717505 v,
.C- 20.71 meters e A — e am.-12:15 p.m., 1:30-5 p.m
?852-90 I':::a. meters RKI | TEGE&"E:[WPNAC ':EA?"BRAS -{3250 2|4‘4cs.meter| TYB ‘ 11795 kc- DJO -1!‘.)(:6-6’?::(8:1;.' majt:n;’:::’VN
Phones. Tasnkent near 7 om | 14470 ke. WMF T el | “PER0ADCASTING HOUSE, Phones Europe 3-8 a.m.
and relays RNE on S8undays | .C- 20.73 meters BERLIN, GERMANY Broadcasts daily 12 m-1 a.m.,
— LAl L LAWRPEh':feEvétkli;ld". . 12235 kc' TF" =4:35Hp M- Mon and Tnhurs 4-5 p. m.
15070 kc. PSD  _ moning and wiieeneen | B 2Smeks o 11790 ke, WIXAL 1 kc
c 19.91 meter 14460 kc DZH Phones England mornings, ] 25.45 meters .
Rt . Broad Sun, 1:40-2:30 pm. | | =€ 28.44 meters
&l ?u‘v“.'a'.i'..?hﬂf.".!.h “C.X- 2075 mefers N '”s'sk"" TY“‘R | D s'f;?m LAwRENCPEhV“I.I;LE N L
_ Eurepe, daytime o "H%HESEEEETZ(E;EE‘”;‘NLVAMT' | 10221 P %‘ . Sun. 5-7 __Arge., Braz.. Poeru. nights
H G- Mmeters — — — ——
15055 kc. WNC | Works on lricsheny and tests | PARIS, FRANCE 11770 ke. *DJ D | 10520 kc VLK
| 145-5¢ - | Works Freneh Ships in morning *
<C- 19.92 meters Yy - _and afternoon .BéRD 03:5 ‘SnTIN.Ge HOUSE. -C- 28.51 meters
A i Bnae 14880 Ke.  GBW o cbke. GBS | - ohonsehemtt | T aveney sUsTiau
14980 ke.  KAY | cfit0%A Uit | O pu a8 Mo | 10:53 p.m. | 10430 kc. YBG
«C- 20.03 meters Calls N.Y.C., afternoon | 11750 kc. *GSD -C. MEDzABhZG ;lljt':rA‘TnA
Phonss Pacite” Isies 103990 Q'ff" metors GBA | 12130 kc. DZE | -6- 2533 meters | 5:30-6:30 n. m., 7:30-8:30 p. m.
T e | T 3 .C,X. 2473 mete 4
14970 kc. LZA T LT REICHSPOSTZENST RALAMT, N O e E LAk 1‘942“ kc- e XGwW
«B.C-  20.04 meters | Busnos Alres. !ate afternsen ZEESEN. GERMANY | HO2357335 home, 9-10 pome Lot plers ]
SOFIA, BULGARIA Works phone and tests 12:05.2:05 a.m. SHANGHAI CHINA
Braadegsts Irreguiarty 330.11:30 | 13820 kc. suz ey | 11730 ke, | PHI | o and Cattfornis Tate svening
e Z | e ABOU 2z'A7|'3ALmE’GVPT 162060 2':3‘ PDV ] -B-. 25.57 moters | 10410 ke PDK
14960 ke. PSF | Works with Eurcbe 1l am. | - S i o ciniy Hunzzl:ir. HoLLaND e -
o g MAReHS Bz | 33690 ke, KKZ ke, RNE 11720 ke %CIRX | ofiLifalis
Works wilh Buenos Alres Ce 12000 kc. R C. alls Java -9:40 8. m.
daytime “c- 20,91 meters .8- 25 moters | .- S e meter 10410 k KES
— .| w G, CANADA C.
14950 kc. HJB RCA é:gnqmuglgnllous et BiP E e e Dty 8o o t2 . X 28.80 meters
-c- ndm Teus lrreiularly ‘ dﬁ g '7'I a.m, 11715 kc *TPA4 ‘ mTI;II’Q‘IAsevaEIAnHF
Bl S | 13635 ke SPW My 5 3%
canls WNE! daytime | . Daily 12:30-6 0.m Be  25.6] meters [ 10350 kc. LSX
14940 ke HH | % wardaw FoLano 11991 ke. Fzs2 | LI °?',;2',‘,'c‘¢ o en meters
* Mon., Wed.. Fri. 11:30 sm.-  .C. 25,02 meters ' 5:15-9:15 p.m. | MONTE GRANDE,
-C- 20.08 12:30 p.m. | SAIGON, INDO-CHINA 9:45 p_.m.-lz m. ARGENTINA
c'uP?;:ngsT\slluJé'dL:y?lm[: .R. Irregular at other times | Phones Paris, morning 1 1__—1680 ke ——K|o Tests Irre'ull':llzhg p.m.-12 mid-
14940 ke.  HJA3 |13610ke. =~ JYK 11950 ke, ~KKQ “x mé e, = 10330 ke.  ORK
-C- 20,08 meters l EMIKAWA-CHO, CHIBA- | X pociias ™ CALIF. ' Tests In the eventng | 'Bn%'vss?LOEnéma:Lmum
Borie WHE Sagtine Phones c'n(ﬁf“nrnllA't’llAI"II » = i;'g’;o "':'"""’ "';__':'I“_'A 101595 2IS((:; e VRR4 10 ;6’6“;(““ 1230-3 p LSL2
o c. €. c.
14845 kc. 0CJ2 13585 zlz‘::a. . GBB s e e STONY HILL. JAMAICA, A e e
-C- 20.21 meters ISa RUCBY, ENGLAND STE. ASSISE. FRANCE | Warks WNC daytime. HURLINGHAM. ARGENTINA
LIMA, PER 'c.". Phones CNR maerning. | = = Z§ Calls Europe. evenings
Works oll:‘ery“SA statlons Esybt & Cansda, sfternesns __ Murlingham. Arge.. nights 11560 kc. ors Vi 10290 ke DZC
- | 3391 Y oY o) | -X. 25.95 m J
14653 ke. GBL | 13415 1'2(::; maters — .1;1.880 '2?:3 m.tnTPAs "““5“‘%6;%“.!“5‘,‘:“' KR EICHSPOSTZENST RALA
.C. 20.47 meters ™" mU@BY. ENGLAND “RADIG COLONIAL'" FISKVILLE, AUSTRALIA ZEESEN.
al:&l:v,v'!‘le‘a:’LA-tJ"[.). I Calls ,l—:":hﬁmnl oarly s a.:.fnlli?:.lsFTv:‘.?% o Calls Canads :I;.nlni and early Brnld(iam (ANp

(AN Sehedules Eastern Standard Time)
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SHORT WAVE CRAFT for SEPTEMBER, 1936 287

10260 kc. PMN
-B-C- 29.74
BANDOENB. .IAVA
Calis Australla § a.m.
Broadeasts Sat. 7 p.m,-1:30
&.m., Sun. 5:30-10 a.m.

i0250 kc. LSK3

29,27 meters
HUHLINGHAM ARGENTINA
Cslls Europe and U. S.. after-

9675 kc. DZA
matete

EESEN GERMANY
Works with Afriea and broad.

casts 5.7 p.m.
CQN

9660 kc.
31.07 meters
MACAD, PORTUGUESE
CHINA

-B-
Mon. and Fri. 7-8:30 a.m.

noon and evening
10220 kc. PSH .9B§50 kaf(.js meters YDB
-C- 29.35 meters N.l.LR.O. M,
_RIO DE JANEIRO, BRAZIL SOEAH:;(IB-IAOJA‘J'{,AVA
10170 ke. ~~ RIO | 5g55kc. 4 CTIAA
BAKOU, U.S.S.R. -B. 31.09 meters
Works with Moscow ““RADIO COLONIAL"
G TS R L
lo169ke. =~ HSJ|5es0ke. DGU
Tests 10 am s Monr Wed © NAUENQGEHMANY
e Thur. N s\galgmth Egypt in afternoon_
T e T
Phones arnsr?dug'g.m. and (- 89 am. I't? :‘:nz 0. 6:30-
4 p.m.
10080 kc' RIR 936.40 k:itl::z malef: LRx
© s Vek.e. BUENOS Am“és ARGENTINA
Waorks wrlntgmlli::eow early Testing
10070 kc. EDM-EHY | 9835 ke, m?,zno
G- mgzti";fnt.mgrr:\m M W e RO s
Works with S. Amerlca eveninds | Tues.. Thurs., Sat. 6-7:45 p.m.
10055 ke. ~ ZFB | 9615 kc. HJIABP
. FaSAmeters -B- 31.2 meters

HAMILTON. BERMUDA
Phanes N. Y. C. daytime

10055 kc. SUv

-C- 29.84 meters
ABOU ZABAL. EGYPT
Works with Europe |-6 p.m.

10042 kc. DzB

eX. 29.87 meters
ZEESEN. GERMANY
Works witht Central Amerlea and

9990 kc. KAZ

-C- 30.03 meters
MANILLA. P.
Works with Java. cal and ships

early morning
9950 kc. GCU
RUGBY, ENGLAND

-C. 30.15 meters
Calls N.Y.C. svening

9930 kc. HKB

-G 30.21 meters
BOGOTA. COL.
Phones Rio de Janeire evenings

9890 kc. LSN

=C- 30.33 meters
HURLINGHAM, ARGENTINA
Calls New Yark., sveninos

9870 kc. WON

G- 30.4_ meters
LAWRENCEVILLE. N. J.
Phones Endland, evening

9860 kc. WwEAQ

=B 30.43 meters
P. 0. Box 95!
MADRID, SPAIN
Dally 5:15-9:30 p.m.:
Saturday also 12 n.-2 p.m.

9840 kc. JYS
-X. 30.49 mster
KEMIKAWA- CHO cHIBA-

KEN. JAPAN
Irregular, 11:30 p.m.-3 &.m.

9800 kc. LSl

-0~ 30.0¢ moters

Tests irresularly

9790 kc. GCwW

-C- 30.64 meters
RUGEBY. ENGLAND
Calls  N.Y.C.. evening

9760 kc. VLJ-VLZ2
-C- 30.74 meters
AMALGAMATED WIRELESS
AUSTRALIA
SYDNEY AUSTRAL!A
Phones Java and N. Zealand

sarly a.m.
WOF

9750 kc.
O AwatREEVILLE N, 1.
Phones England, evening

9710 ke. GCA
RUGEY, ENGLAND
Calle Arn & Brazil. ovonlnn

P.0. BOX 37.
CARTAGENA. COL.
1l am..l pm. 5-10_p.m.

Sun. 10 a.m.-I p.m., 3-8 p.m.
9605 kc. HP5J
-B- 3I.24 meters

APARTADO 867,
PANAMA clTY PANAMA
11:45 a.m.-1_p.m., 7:30-10 p.m.

9600 kc. CB960

B~ 31.25 meters
SANTIAGO, CHILE
9:30 o.m. on

9595 kc. *HBL

-B. 31.27 m
LEAGUE OF N TIBN!
GENEVA, SWITZERLAND
Saturdays, 5:30-8:15 [
Mon. at 1:45 a.m.

9595 kc. HH3W

3I 27 meters
BOX Ail7,
PORT-AU-PRINGE. HAITI
1-2, 7-8:30 p.m.

9590 kc.

-B- 31.28 meters
N. PHIL
EINDSHOVEN MOLLAND

7-8
Wed 7-10 ll-lll.

9590 kc. ¥ VK2ME
-B- 31.28 maters
AMALGAMATED WIRELESS,
LTO.. 47 YORK ST.
SYDNEY, AUSTRALIA
Sun. 12 m-2 a.m.. 4:30-8:30 a.m.
10:30 a. m.-12:30 p.m.

9590 kc. X W3XAU

9560 kc. *DJA
-8- 31.30 meters
IROADOASTING HOUSE,
12:30-3, 805 I| a.m 4:50-
10:45 P.m

9550 kc HJIABE

-B- 3I A meten

BOX 31,

cARTAGENA COLIJMBIA
Daily 7:30-9 p.m

Mon. also 10 p.m.-12 m. -12 m.

9540 kc. *DJN

-8B 31,45 meters
BROADCASTING HOUSE
ERLIN, GERMANY
I2.30-3.50. 8:05-11 a.m,, 4:50-
10:45 p.m,

GCS

33.28 maters
RUGBY, ENGLAND
Calis N.Y.C., eveninge

9010 kc. KE)J

-C- 333 m
BOLINAS CAL
Relsys NBC cBs
Programs in wonlnl ircegularly
8975 kc. VwWwYy
-C- 33.43 meters

KIRKEE, INDIA
Works with England in morning

8795 kc. HKV
-B- 34.09 meters
BOGOTA, COLOMBIA
Irregular: 6:30 P.m.-12 m,

9020 kc.

«C-

9530 kc. %x W2XAF
.BéENEIIAL“ELECTHIc GO
SCHENECTADY

Rllahs \.VGY 4 p.m.. 12 m.

n-12 m
9525 kc. LKJ1

-B. 31.49 meters
JELOY, NORWAY
5-8 a.m., If am.-6 p.m.

9520 kc. RW96

31.51 meters

Daily 7.7:30 p.m.,
Sun.. Wed. and Fri. 6-8 p.m.

9510 kc. ¥ VKIME

-B- 31,55 meters
AHALGAMATLE':') WIRELESS,

167 Queen St.,
MELBOURNE, AUSTRALIA
Dally exe. Sum, 4.7 a.m.

9510 ke. A GSB

-B. 31.55 mahn

DAVENT
B.B.C.. BROADCASTING
HOUSE LONDON. ENGLAND

12:45-2:15 a.m., 12:15-5:45 p.m.

9500 kc. HJU

-B- 31.58 meters
ATIONAL RAILWAYS
BUENAVENTURA COLOM-

BIA
Mon.. Wed.. Fri. 8-11 p.m.

9500 kc. PRF5

-B. 31.58 meters
R10 DE JANEIRO, BRAZIL
Irragularly 4:45-5:45 p.m.

9490 ke. XGOX
-B- 3161 meters
NANKING. CHINA
6:30-8:40 a.m.. Sun. 7:30-
9:30 a.m.

9450 kc. TGW

-B- 31.75 meters
MINISTRE de FOMENTO
GUATEMALA CITY,
GUATEMALA

Daily 11 a.m.- I p.m., 7.8, 9-1
P.m.. Sat. 9 nm-Sa.m (Snn)

9428 kc. *COCH

-B- 31.8 meters
28 S'AI'.. VEDADO,

Phones Holland around 9:45 a.m.

8775 kc. PNI
C MaKALSER, "CeCeREsS,
Phones hvnNu!uund 48 M,

8765 kc. DAF

+C- 34.23 meters
NORDDEICH. GERMANY
Waorks German Ships irregularly

§7§ch. GCQ
BVz.s ENGL'AND
CIlll 8 Africs, alterneon

8750 kc. ZCK

-B- 34.29 meters
HONGKONG CHINA
Relays ZBW
Daily Il.30 n.m.- 1:15 a.m.
Mon. and Thurs. 3.7 a.m.
Tues.. Wed.. Fri. 6-10 a.m.
Sat. 6-11 a.m.

8730 kc. GCI

=C- 34.36 mators
RUGBY., ENGLANO
Calls India, 8 a. m.

8680 kc. GBC

-C- 34.58 meter:
RUGBY ENGLAND
c:lll ships

8665 kc. C€09JQ

“Xe 34.62 meters

:30-6:30.
axcept s-t and 3 un.

8590 kc. YNVA

92
MANAGUA SEICAHAGUA

8560 k woo

-C- 35. 05 meters
OCEAN GATE. N. J.
Calls ships irreguiar

8400 kc. HC2AT

-B- 35.71 meters
CASSILLA 877
GUAYAQUIL. ECUADOR
8-11 p.m.

8380 kc. tAC
-C- 35.8 maters

Plsa. Italy
8214 kc. HCJB
-B-

6.5 m
QUITO ECUADOR
7-11 e.m., uceM Monday
Sun. 11 am.-12 n.: 4-10 p.m.

8190 kc. XEME

-8 36.63 melers

MER
LA VOZ de YUCATAN desde
MERID

R
10 am.--12 n., 6 p.m.-12 m.

7799 ke, *HBP

L!AGU[ OF ATIO 8,
GENEVA !WITZERLAND

m.. Saturday
7715 kc. KEE

cas
Programs In avening irregularly
7630 kc. ZHJ

PENANG MALAYA
Daily 7-9 a.m.
also 8at. 1| n m.-l A.M. (Sun.)

7626 kc.  RIM

<G+ 39.34 meters
TACHKENT. U.S.S.R.
Works with Moscow sarly

morning
7610 kc. KwX

-C. 39.42 meters

DIXON. CAL.
Works with Hawaii. Philip.
pines, Java and Japan nights.

7550 ke.  TISWS

-B. 39.74 meters
“ECDS DEL PACIFICD"
0. BOX 75 PUNTA
AREN;\S COSTA RICA
m.

p.m.-i2
7520 kc. KKH
«C- 39.89 meters

me
KAHUKU, HAWAII

Works with Dixon and broad-
casts irregularly nights

7510 kc. JVP

-B,C- 39.85 maters
NAZAKI, JAPAN

7500 kc. RKI

-G+ 40 meters
MOSCOW. U.S.S.R.
Works RIM early a.m.

7390 kc. ZLT2

40.6 meters
WELLINGTON, N.2.
Works with Sydney 3:7 a.m,

7380 kc. XECR
-B- 40.65 meters
FOREIGN OFFICE,
MEXICO CITY. MEX.
Sun. 6-7 p.m.

7281 kc. HJ1ABD

eters
CARTAGENA CoLO.
Irregularly, evenings

7100 kc. HKE
4B. 4225 meters

Tus. and Sat. 8.8 p. m.: Mon.
& Thurs. 6:30-7 p. m.

7080 kc. VP3MR

68 meters
GEORGETOWNS BRI, GUI-

Sun. 7:45-10:15 a.m.
Dally 4:45-8:45 45 p.m.

7074 kc. HJ1ABK
«B. 42.69 meters
CALLE, .

A
ROGROSO- IGUA DAD
BARRANQUIIE‘L'? (OLOMBIA

Sun
7030 kc. HRPI
B~ 42.67 meters
SAN PEDRO SULA.
DURAS
Reported on this and other waves
irregularly In evening

8. 31,28 meters 9330 kc. CGA4 | 8185 kc. PSK
PHILADELPHIA, PA. 32.15 meters -C- 36.65 meter
Dlll';.ll.lyll V“}’Al;_m_ Dnunmounwuz CANADA | RI0 DE TANEIRG, BRAZIL
M. Phones England irregularly Irragularly
.935-80 ka‘r:':«;z meﬁs Gsc 9280 kc' GcB -880-36 kc. meters CNR
DAVENTRY, -C. 32.93 meters RABAT. MOROCCO
wEBC Log‘nnoonuncleﬁw - RUGBY. EEP:yGnLAND e 79785uudkly 2:30- 5|-|'c5'rc
LRI 9170 ke. WNA | LI KE.
_935_ 80 kafsz ﬁ'X‘K3LR 'cié.ﬁ.ﬁfsﬁé.%‘.’ﬂzjr?a.:‘.'..." TE#:TDSMIIE cft‘t? .
'“':::'.r"h.ll'll Daept., 7901 kc' LSL
81 Little Colliny 8E. 9150 kc. YVR uuanGzisA?M A RGENTINA
NESSUHE AR |0, a0 i S8 il
also Fr. 10 B.m.-2 s.m. Works with Eurest aiterhiims. 7880 kc_ JYR
9!570 katl:.as *:WIXK 9125 kc. *HAT4 “KEMIKAWA-CHO. CHIBA-
"WESTINGHOUSE ELECTRIC | 8- . 32:88 meters 5N e
FGE L RADIBLABOR d
Wit W S, | suoprest Wideany | 7860 ke, | SUX
565 ke VUB | 9060 ke TFK | woAtbu b 4]
c' - OrKs w urope m.
o aV3s metaes o % 71854 ke, HC2JSB

BDMBAY, INDIA
it a.m.-12:30 p.m.. Wed.,
Thurs., Sat.

33.10 moters
REYKIAVIK. ICELAND
Phones London afternoods.
Broadeasts Irveguiarly.

-B-
GUAYAQUIL ECUADIJR

6996 kc. PZH
=B 42.88 meters
P. 0. BDX |8,
PARAMIRABO. DUTCH
GUIANA
Sun, 9:36-11:36 a.m.

Mon. and_Fri. 5:36-9:36 p.m.
Tues. and Thur. 8:36- |o 36 a.m..
2:36-4:36 p

Wed. 335438 535936 p.m.
. 2:36-4:36 b

6976 kc. HCETC

-8- 43 meters
TEATRO BOLIVAR
QUITO. ECUADOR
Thurs. till 9:30 p.m.

6905 kc. GDS

-C- 43.45 meters
RUGBY., ENGLAND
Calls N.Y.C. evening

6860 kc. KEL

-X- 43.70 moters
BOLINAS CALIF
Tosts Irrl'ullrly
_ e m-12m:69p m.

6850 kc. TI6OW

43.8 meters
NDA del CARIBE
PUERTO LIMON. COSTA

RIC.
Itregularly B8-9:30 p.m.

(Al Sshadules Ematern Standerd Yime)
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SHORT WAVE CRAFT for SEPTEMBER,

_ Tuss., 9:05-14:15 p. W
6630 kc. HIT
-B. 45.25 meters

“LA VOZ de Ia RCA VICTOR,”™
APARTADO 1105, CIUDAD
TRUJILLO. D.R,

Dally exe. Sun. 12:10-i:4C p.m..

5:40-8:40 p.m.. also 8at. 10:40
p.m.-12:40 am, (Sun.)

6625 kc. ¥PRADO

-B. 45.28 moters
RIOCBAMBA, ECUADOH
Thurs, 9-11:45 p.m.

6600 kc. HISA
-B. 45.45 meters
CIUDAD TRUIJILLO,
REP.
lrregular

6558 kc.

HI4D

Enut lun
4:40-7:40 p.m.

6550 kc. TIRCC

«B. 45.8 meters
RADIOEMISORA CATDLICA
COSTARRICENSE
SAN JOSE. COSTA HIGA
Sun. 11 a.m,-2 o.m.. 6-7, 8.9
p.Mm.. Dlll{ 12 n-2 p.m., 6.7

hurs. 6-10 p.m.

6545 kc. YVI11IRB

«Be 45.84 meters

“ECOS de ORINOCO™,

BOLIVAR, VENEZUELA
6-10:30 P.m.

6520 kc. *YVGRV

-B- 46,01 metor
VALENCIA, VENEZUELA
i am.+2 p.m., 5-10 p.m.

6500 kc. HIL
-B- 46,15 meters
APARTADO 623
CIUDAD TIII.IJILLD D.R.
12:10:1:40 P.m., 5:40-
0 p.m.

6477 ke.  HI

-B- 46.32 meters
CIUDAD TRUIJI
LA VO2Z de L

11:40 a.m.-) 00

6450 kc. HJ‘ABC
-B- 4831

Mmeter
APARTADO 39
IBAQUE. COLOMBIA

II a.m. -12 n.. 8-l p.m,
6425 kc. WIXBS
X 46.7 meters

Relays WMAQ. Irrenullr

288
6800 kc. HI7P | 6420 kc. HI1S
4.12 meters .B. 4673 m
EMISORIA DIARIA de COM- | PUERTO BLATA. DOM. REP.
ERCI0, CIUDAD TRUJILLO. 10:40 a.m,.1:40 p.m., 5:40-
Daity exc. D:.T 'l:dE Sun. 12:40. 1 7:40. 9:40- L A0 p e
1140, 6:40-8.40 p.m. - sat. 12.40. | 6410 kc. TIPG
I.AO p-m.; Sun. 10:40 am.. .B. 46.8 moters
e m saN Jo8E COSTA RIC
8780 kc. HIH | SN0 T o
44.25 meters _12 n.:2 p.m.. 6-11:30 p.m.
MACORI
8AN PEDRO ,‘.’;,7 Rer. s 63400 kc. “YVSRC
3 . e . o Mas -
12000-140 Sumee 1000 Mo CARACRS Ivsuszusu
— m.
6755 k. WOA 6380 kc. YVaRC
O AWRENCEVILLE. N, 3 -8
_ “Phenes England. svemini CAHg%Asg .svocunz:u:u
6750 kc. JVT | 6316 kc. HiZ
«B,C- 44.44 mol t r -B- 47.5 meters
NAZAKI, CIUDAD TRUJILLO
KOKUSALDENWA  KAISHA. DOMINIGAN REPUBLIC
LTD., TOKIO ”I:(IIII:-":xczwztsS;lm lllsd |g"€ .
6710 kc.” t;rA:TIEP i SR
" LAvo} DEL TROPIGD
s SAVOZ DEL ORI o 65300 kg:;z YYIZRM
APARTADO 257 Daily 7-10 - -MARAGAY \'an':E‘ZUELA
= —_ o _LI-IO:SO p.m.
6672 k kc;, .., YVQ|g282kc. COSWR
CMARACAY. VENEZUELA | -B- p 47.78 meters
LG TG0 GG L 'l"Ac smcnssrgmnus CUBA
6650 kc -t pem.
-C- 4511 motors 6280 kc. HIG
PiSA. ITALY e W97 meters
___Calls ships, ovenings GIUDAD TRUJILLD. D.R.
7:10-8:40 a.m.. 12:40-2:10,
6635 kc. wHC2RL | "~ aii0-5:40 g
-B- |
P 0. BOX 350 GUAYAQUIL. 6235 kc. HRD
ECUADOR, 8. A. -B- 48,12 meters
Sundny S § 48 b m. LA Vo2 DE ATLANTIDA

LA CEIBA, HONDURAS
8.4 p.m.. Sn(lnml-..
(Sun.): Sun, 4-6 p.m

6230 kc. OAXAG
-B- 48,15 meters
Apartado 1242
LIMA. PERV
Daily 7.10: 30 p.m.
Wed. 6-10:30 pm.

6185 kc. HI1A

P 0. Box 423 SANTlAGo
DOMINICAN EP
11:40 A, m.-1:40 m,
7:40-!:4@ (X -

6175 kc. HJ2ABA

=B~ 48.50 meters
TUNIA, COLOMBIA
1-2; 7:30-9:30 p.m.

6171 ke. XEXA

-B- 48.61 meters
DEPT. OF EDUCAT'ION
MEXIOO' I(}I'l'\’ MEX.

6170 kc. HJI3ABF
-B- 48.62 meters
BDGOTA, COLOMBIA
7-10:5 p. m,
6160 kec. % YVIRC

B 48,7 meters
CARACAS, VENEZUELA
_ 1l am.-2 p.m.. 4-10:30 p.m.

6150 kc. CcSL

-B- 48.78 meter
LISBON. PDR‘I’UGAL
7-8:30 am., 2-7 Bum.

6150 ke. *CJRO
CANADA

-B- 48.70 meters
WINNIPEG, MAN
39 m-i2m

_8un. 3- m.zn 0. m

6150 kc. HJSABC

-B- 48.78 meter

CALI, anOMBIA
Daily t1 a.m.-12 n., Sun, 12 n.-
2 pm., Daily execm Sat. and

Sun. 7-10 ¢
6147 kc. COKG
48.8 meters

-8.

BOX 137, SANTIAGO, CUBA

9-10 a.m., 11:30 a.m.-1:30 p.m.,

3.4:30 p.m., 10-11 p.m., 12 M.~
2 a.m.

6140 kc. *WBXK

-B. 48.838 motors

WESTINGHOUSE ELECTAIC
PITTSRGAGH. PA.

Relays KDKA
9 Pm,-42 m,

6135 ke. HJ1ABB
BBARHANQUILLAS COL., 8. A,
P. 0. BOX 715,

14:30 a.m.-1 p.m.; 4:30-10 p.m.

6135 kc.
B 489 m
smmmo

6135 } kc. |-|.|4 BP
-B- 48.9 m

eters
MEDELLlN oL.
Relays HJ4ABQ 8-11 p.m

6132 kc. HIX

HI5N

ters
D.R.
p.m.

Daily” 12 lD
4:40-5:40 p.m
8:10-10:10 p. ‘m.

6130 ke. TGXA

-B- 48.94 meters
GIORNAL UIBERAL PRO-
GHESS(I:STA GAU;EMALA

Nurd in the evening.

6130 kc. COCD

Sun.
I: p.m..
Tues. and [ri

Relays CMCD 11
_ 10 pm., Sun,
6130 kc.

-B- 48.94 meters
KUALA LUMPUR,
FED. MALAY STATES
Sun.. Tue.. and Fri.,
6:40-8:40 a. m.

6130 kc. *VEIHX

-B- 48.94 meters
P.0, BOX 998
HALIFAX, N.S,, CANADA
Dally 9 a.m.-12:30 p.m.,
4-10 p.m,
Relays CHNS

6122 ke. HJ3ABX

«B- 49 meter:

LA VOZ de OOLOMBIA

CALLE 14, No. 738.

BOGDTA COLOMBIA
:45-10:30 p.m.

ﬁ) kc. 4 W2XE

-B. 49.02 meters
ATLANTIC BROA DGASTING

485 MADISON AVE.. N, Y. C.
Relays WABC, 9-10 p.m.

6120 ke.  XEFT

-B- 49,02

a llw 6:30-7:30 p.m,
m.-4 p.m.. 9 P.m.-I2

__ Refays X XMETF
6110 kc. VUC

-8
CA T‘I‘A. INDIA
Dally nu't Sat., 3-5:30 a. ®m.,
9:30 a. m.-noen:
Sat.. 11:45 a. m.-3 B. m.

6105 kc. HJ4ABB
-B- 49.14 meters
MANIZALES, COL., 8. A,
P. 0. Box 75
Men. ta Fri. 12:15-1 p.
Tues. Frl 7:30- ID l.
. 2:30-5 p.

6100 kc. *W3XAL

-B. 49.18 meters
NATIONAL !HDADCASTING
BOUND BRDOK N. )

olays WIZ
Mondey, w-dnudly s.turdw.
4-5 p.m.. Sat. Il p.m.-12 m.

6100 kc. *WSXF

-B. 49.)08 m
NATL. BROAD cn
CHIGAGU
‘I’llurs

.3
m.3

l.l!mllm

Rcllyl WENR
6097 kc. H13C
-B. 49.2 m
“LA VO0Z DE HID DULCE"
LA RAMONA, . REP.
11:55 a.m,- |25 pm,
6:10 p.m.-12 M,
6097 kc. ZT)
-B. 49.2 meter
AFRICAN BROADOAST!NG
JOHANNE%BURG. SOUTH
Sun.-Frl. 11:45 p.m,
12:30 a.m, (next day)
mnssn 3.30 7 a.m.
ﬂm._B-Io:ISim_.: 12:30-1!@:
6092 ke. HJ4ABE
-B- 49,25 meters
MEDELLIN. COLO.
Dally 11 &am.-12 n., 6-10:30
».m.

| 6083 kc.

6090 kc. ¥ CRCX
49.26

-B. meters
TORONTO. CANADA

Daily 5:30.11:30 p.m.
Sun, 11:45 a.m..11:45 p.m.

6090 kc. VE9BJ

-B- 49.28 meters

SAINT JOHN, N. B.. CAN.
7-0.30 p. m.

6085 kc. HJ§A_BD

-B- 49.3 metel
“LA V0Z DE VALLE"
CALI. COLOMBIA
12 n.-1:30 p.m., 5:10-9.40 p.m.

VQ7L0
-B. 49,31

meter:
NAIROBI, KENVA. AFRICA
Mon.-Fri. 5:45-6:15 a.m., 11:30
a.m.-2:30 p.m. Also 8:30-9:30
a.m. on Tues. and Thurs.: Sat.
11:30 a.m.-3:30 p.m.; Sun. 1)
am.-2 p.m.

6080 kc.  CP5
B 49.34 metery
LAPAZ, souvu
7-10:30 p. m.
6080 kc. HP5F
49,34 meters
CARLTON HOTEL

-B-
OOLON. PANAMA
11:45 a.m.- l5 nm.745 10

6080 kc. “WIXAA

-B- 9.34 moters
OHICAGD FEDIE'RATIDN OF
R

LAB
CHICAGO, ILL.
Relays WCFL
Sunday 1130 8. m.-9 p. m. and

Tues., Thure.. 8at., 4 p. m.-12 m,
6079 kc. DJM
-B.X+  49-34 me

BROADCAST!NG HOUSE
BERLIN, GERMANY
7:30-9:30 p.m.

6072 kc. OER2
B VIENNA, AUSTRIA
9a m Spm Sat. to 6 p.m.

6070 kc. YVTRMO
-B. 49.42 meters

MARAC,;I;:;-'VZE:'EZUELA
6070 kc. HJ4ABC
-B- 49.4.

2 meters
PERIERA COoL.
811 _am.. 1aor9 p. m.

6070 kc. VEYSCS

-B- 49.42 metery

VANCOUVER, B. C., CANADA

Sun. 1:45-0 p. M., 10:30 p. m.-

I o m.; Tues. :3

11:30 p. m.-1:30
87300

6065 kc. ﬁ 4AB

-B- 49.46 meters
MANIZA ES. [
Dally 1) a.m.:12 n,
p.m. Sat. 5:30-10:3

6060 kc. W8
-B- 49.50 meters
CROSLEY RADIO
CINCINNATY, 0

5:30 a.m.-7 p.m.; 10 9.
Relays WLW

6060 | kc. W3XAU
-B- 49.50 maters
PHILADELPHIA. PA.
Relays WCAU
7 p.m.-10 B.m,

6060 kc. oxXy

-B- 49.50 m
SKAMLEBOAEK
1-6:30

DENMARK
6050 kc. |'|.|3ABD

m. Dllly

oL,
5:30-7:30
0 p.

8XAL
P.

COR
HIO
m.-

-B- 49,59 meters
COLOMBIA BROADCASTING,
BOX 509. BOGOTA, cn;.

un.

2 n.-2 p.m..
5-9
6045 kc. HI%B

-B. 49.63 meters
SANTIAGO
Do

Irregular 6 p.m.-il p.m. -
6042 ke. HJ1ABG

o 49.65 meters
EMISORA ATLANTICO
BARRANQUILLA. COLOD.
i oa.m.- Il p.m.
sun. L) am.- 8 p.m.

6040 kc. wi4xe

7:11 p.m..
P.m,

6040 | kc.

«B- 49.67 meters
RADIO CLUB OF
PERNAMBUCO
PERNAMBUCO, BRAZIL
1-3 p.m.. 4-7:30 p.m. dally

| 6040 ke. wW1XAL

-8. 49.67 meters
BOSTON, MASS.

Tues., Thurs. 7:15-9:15 p.m.
8 g.m,

un 5-7
6040 kc. YDA
-B. 49.67 meters
N.I.LR.O.M.
TANDJONGPRIOK, JAVA
5:45-6:45 p.m.. 10:30 p.m.-1:30
am.

6030 kc. HPS5B
-B- 40 75 _moters
0. B0OX 910
PANAMA CITY. PAN.
_12 n.- tp.m.. 7-10:30 p.m. _
6030 kc. VESCA
-B- 9.75 moter
CALGARY ALBEHTA CAN,
Thurs. am.-2 am. {(Frl);
Sun. 12 n,+12 m,
Iruwlnrly on ether da.vs from
Sam-i2m

6025 kc. HJ1ABJ

-B. 49.79 meters
SANTA MARTA, COLO.
6:30-10:30 p.m. except Wed,

6020 kc. pJC

-B-
BROA DCAS!;‘I{I'G KOU.E.

11:35 a.m.-4:20 p.m.

6020 kc. XEUW
-B- 49.82 metere
Ay, INDEPENDENCIA, 98,
VERA CRUZ, MEX.
8 o.m.-12:30 am.
6018 kc. ZH}
.B. 49.85 meters

RADIO SERVICE CO..
20 ORCHARD RD..
IINGAFDRE MALAY
Mon,, Wed. and Thurs 5:40. 8 10

a.m. Sat. 10:40 p.m.-1:10 a.m.
{Sun.) Every other Sunday 5:10.
© 6:40 a.m,

6015 kc.  HI3U

-B- 49,83 meters
SANTIAGO de |l.|l gABAL—

LEROS. DOM. P
10:40 :n; Intl) p.m., 440
6012 kc. HJ3ABH

-B. 49.91 meters
BOGOTA, COLO.
APARTADO 565

611 p.m.

Sun. 12 n,-2 pm.. 4-11 p.m.

6010 kc. % COCO

-B. 49.92 nutlrs

P.0, BOX
AVANA. GUBA

H
Dlllylsnl.m-lom.470m.
P.m
Sat, also IISD nm-2 am.

6005 kc. HPSK
-B. 49.96 meters
COLON. PANAM ';\m

7:30-9 a.m.. 12 n.-|
6-9 p.m.

6005 kc. %VEIDR

49.96 meters
OANADIAN MARCONI
MONTREAL, QUE..

CAN.
Relays CFCF 7 a.m.-1l p.m..
Sun, § am.-10:15 p.m,

6000 kc. HjiAﬁé
-B- 50

me
QUIBDD CGLOMBIA
_ 56 p.m., Sun. 9-10 pm.

5990 kc. HXEBT
B MEXIoD CrTY MEX.
P e dm

5988 kc. HJ2ABD

-B- 50.10 meters
BUCARAMANGA, COL.
11:30 a.m.-12:30 p.m., 5:30-
6:30. 7:30-10:30 p.m.

5980 kc. xzwn

+B- 50.17 m

Cco..

12 m.; sn. 9 m pm. Sun.i-
2:15

5976 Kc. H.IZABC

-B- 50.2 m
CUCUTA. GOLOMBIA
6-9:30 P.m. _
5968 kc. HV)
-B. 50.27 moters

VATICAN CITY
2-2:15 9. m.. daily. Sun.. 5-5:30
- m.

5950 kc. HJN
-B- 50.42 meters
Bo‘s;-ol‘l.Al'l.nEnL'

(AN Schedules Eastern $tandard Time)
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5940 kc. TG2X { 5850 kc. % YVS5RMO | 5770 kc. HJ4ABD | 5000 kc. TFL | 4320 kc. GDB
“BUATEMALA CITY. GUAT. | CALLE REGISTRO. Las DE- | " 1a Vi Elera eV AV e anD 0 puahY M o
4-6. 9-11 p.m., Sun. 2-5 am. LICIAS APHAERJQR'O de COR- MEDEIELIIINauCOLOMBM Alc‘"!: Landna at nicllltl Tests, 8-11 p. m.
5915 kc.  HH2S | maracaiBE® Yénezuera = 30 broadeasts irregularly = S
<B- Ioa.m.<12:30 p.m.. 5-9:30 p.m. -
BPOHT-:?E.;Z%H’&??;{.' HAITI " 537.20 |:f 45 m YVIDRSC 4975 kc. GBC _452_73 k,%'m otors RvV15
7: 307&) :30_p.m. 5830 kc. % TIGPH "“‘s)’.?‘c‘.’z‘.s?c‘»%'il"‘ ) e nussgirs.o ENETAND KHABAT’I')VSK,. s BERIA,
5898 kc. YVSRB | -s. 513 meters YENEZUELA Calls Ships, iate at night Dally, 35 o'm.
50,86 meters ALMA  TICA, = o -—
. . APARTADO 800,
SIS | e ke 1O e eV 4272 ke, WOO
12 ,..~VE||':‘.5-?.UG.|0 p.m. Relays TIX 9-10 p.m. GUATEMALA BT cuar. RUGBY, ENGLAND -C- "'
. Wed., Thurs. and Sun, 69 p. m. Calls N.Y.C., late at night OCEAN G .
5885 kc- HCK Calis ships Irrunlurly
50.98 meters 5800 kc. % YV2RC | 5500 kc. TISHH | 4790 ke. VE9IBK
fauiTo, ECUADOR. 5. A. | 7y P el -8.  54.55 meters JBX. 62,63 meters 4098 kc WND
811 B RAR S AR EAS SAN RAMON, COSTA RICA RADIO SALES SERVICE, A PReT) 1 i
5875 k HRN CARACAS, VENEZUELA | Irregularly 3:30-4. 8-11:30 p.m. | LTD. 780 BEATTY ST.. VAN- [ "G . 73.21 matery
C. Sun, 8:30 a.m..10:30 p.m. _COUVER. B.C.. GAN. Calls .’,‘;...,tf“.'.'.’.:‘ 4
PeGucIGALE A HONDURAS | DAY 1 e 5';145 k;a:;l s PMY Oy e . s i
R e B e Bt e " BANDDENG, JAva 4002 kc. CT2A)
5865 kc. HI11J | 5790 kc. JVU = 4752 kc. WOO | ec 7495 meter
.8- 51,15 meters -C- 51.81 meters 5077 kc. WCN | C o S5 tmetms, 8AD MICUTL. AIORES
AN PEBOR D% s, NAZAK), JAPAN LYY e e e ariy Wed. and 8ab. 57 p. m.
DOM. REP. England irroguiarly
12 02 009 om | 5780 ke, OAXAD | e 4600 ke. HC2ET | 3040 ke YDA
5853 kc. WOB | ;. 51.9 meters 5025 kc. ZFA | . 65.22 maters -B- 90.68 maters
-C. 5t.26 meters P.0. Bex 853 -C- 59.7 meters Apartado 249 N.I.R.O.M.
LAWRENCEVILLE, N. J. LIMA. PERD HAMILTON. BERMUDA GUAYAQUIL, ECUADOR TANDJONGPRIDK, JAVA
Celis Bermuda. nights Mon., Wed. & Sai. 9-11:30 o.m. Calls U.8.A., nights Wed,, Sat,, 9:15.11 p.m, 5:30-11 a.m.

Alphabectical List of S-W Stations

By Call-Letter and Frequency

(Frequency in Megacycles)

ALL FRIQ. {CALL FREQ. | CALL FRIZQ. |CALL FREQ. [CALL FREQ. [CALL FREQ. CALL FREQ.
€860 9.06 me. | GAD 1948 me. | HIX 6.13 me. | IAC 17.76 me. | ORG 1920 me. | TYA 1222 ane. | W3IX 17.78 me.
CEC 19.68 GAP 19.16 HiZ 6.32 1AC 12.80 ORK 10.33 TYB 12.25 W!XAL 6.10
CEC 15.87 GAQ 18.97 HI1A 6.19 1AC 8.38 oxY 6.06 TYF 14.64 W3IXAU 950
CEC 10.67 GAS 18.31 HIU 5.86 1AC 6.65 PC) 15.22 VEIB) 6.00 W3IXAU 6.06
CGA3 13.29 GAU 18.62 HI1S 6.42 ibu 13.39 PC) 9.59 VEIBK 4.79 W3IXL 17.31
CGAd4 9.33 GAW 18.20 HI3C 6.10 (1)2RO 11.81 PCV 17.81 VESCA 6.03 wWiXB 6.04
CJA3 11.41 GBA 13.049 HI3U 6.02 2RO 9.64 PDK 10.41 VESCS 6.07 W4XCA 3160
CJRO 6.15 GBS 13.54 H14D 6.56 JVE 15.66 PDV 12.06 VESDR 6.01 WSEXAL 6.06
CIRX 11.72 GBC 17.08 HidvV 6.48 JVF 1562 PHI 17.78 VESHX 6.13 WSEXK 21.54
CNR 12.83 GBC 12.78 HiSN 6.14 JVH 14.60 PHI 11.73 viz3 11.56 WEXK 15.21
CNR 8.04 GBC R18 HITP 6.50 wm 10.74 PLE 18.83 VK2ME 959 WIXK 11.87
COCD 6.13 GBC 4.98 HIgA 6.60 JVN 10.66. PLP 9.42 VKILR 9.58 WEXK 6.14
COCH 9.43 GBL 14.65 HI%B 6.05 we 7.51 PLV 11.00 VK3IME  4.51 WEXW)S 3160
cO0Co 6.01 GBP 10.57 HIA3 14.04 T 675 PMA 19.35 VL) 9.76 WIXAA 1183
COKG 6.15 GBS 12,15 HJB 14.45 mwu 5.79 PMC 18.14 VLK 10.52 WIXAA 608
couQ 8.67 GBU 12,249 HIN 5.95 YK 13.61 PMN 10.26 VL22 9.76 WIXBS 843
COIWR  6.238 GBW 14.44 HJU 9.50 JYR 7.88 PMY 5.15 VPD 13.08 WIXF 8.10
cPS 6.08 GCA 97l HJIABB  6.14 1YS 9.84 PNI 8.78 VPIMR 7.08 x8JQ 11.20
CaN 9.66 GCHB 0.28 HJIABC 6.0 T 15.76 PPU 1.26 vQiLo 6.08 XEBT 599
CRCX 6.09 GCI 8.7 HJIABD 7.28 KAY 1498 PRADO 663 VRR4 11.60 XECR 7.38
CsSL 6.15 GCJ 13.42 HJIABE  4.55 KAZ 9.0 PRAS 6.04 vus 9.57 EFT 6.12
CT1AA 9.65 GCQ 876 HJIABG .04 KEE 7.72 PRFS 9.50 vuc 6.11 XEME 819
CT1GO  12.40 GCS 9.02 HJ1ABS 603 KE) 9.01 PSA 21.08 YWy 808 XEUW 6.02
CT2A) .00 GCU 945 HJLABK 7.07 KEL 6.86 PSD 15.07 VWY2 17.51 XEVI 598
DAF 12.33 GCW 9.79 HILABP 0.2 KES 10.41 PSF 14.96 WCN 5.08 XEXA 6.17
DAF 8.77 GDB 4.32 HJ2ABA  6.18 Kio 11.68 PSH 10.22 WHKA 21.06 XGM 17.65
DFB 17.52 GDS 6.1 HI2ABC 548 KKH 7.52 PSK 8.19 WKF 19.22 XGOX 9.49
DGU 9.650 GDW 4.82 HJ2ABD 548 KKR 15.46 RIM 15.25 WKK 21.42 XGW 10.42
DJA 9.560 GSB 9.51 HI3ABD  6.05 KKZ 13.69 RIM 7.63 WKN 19.82 YBG 10.43
DJIB 15.20 GSC 9.58 HI3ABF 617 KTO 16.24 RIO 10.17 WLA 18.34 YDA 6.04
DJC 6.02 GSD 1173 HI3ABH  6.01 KWO 15.42 RIR 10.08 WLK 16.27 YDA 3.04
DJD 11.77 GSE 11.86 HI3ABX  6.12 KWU 15.36 RK1 15.00 WMA 13.39 YDB 9.65
DJE 17.76 GSF 15.14 HJ4ABA 1181 KWV 10.84 RKI 7.50 WMF 14.47 YDB 11.86
DIL 15.11 GSG 17.79 HJ4AB 6.11 KWX 7.61 RNE 12.0 WMN 14.59 YNA 14.49
DM 6.03 GSH 21.47 HMABC 645 LK 0.53 RV1S 4.27 WNA 9.17 YNLF 9.65
DIN 9.54 GSI 15.26 HISABC  6.07 LRU 15.29 RV36 .52 WNB 1068 YvC 13.35
DJO 13 GSJ 21.53 HJSABD 5.7 LRX 0.4 RV36 15.18 WNC 15.06 Yva 6.67
DJIP 11.86 GSN 11.82 HMABE  6.09 LSF 19.60 SPW 13.64 WND 4.10 YVR 18.30
DrQ 15.28 GSO 15.18 HISABL .06 LSG 19.90 suv 10.06 WOA 6.76 YVR 9.15
DIR 1334 GSP 15.31 HM4ABP  6.14 LSI 9.50 SUX 7.86 woB 5.85 YV2RC 5.80
DZA 9.68 HAS3 1537 HISABC  6.15 LSK3 1025 suz 13.582 WOF 14.47 YVIRC 6.16
DZB 10.04 HAT4 9.13 HISABD .09 LSL 13.81 TF) 12.24 WwWOG 16.27 YV4RC 6.38
DZC 10.29 HBJ 14.54 HKB 0.93 LSL2 10.30 TFK 9.06 WOK 10.55 YV5RMO 535
DZE 12.13 HBL 4.60 HKE 7.10 LSM2 14.50 TFL 5.0 WON 9.87 YV6RV 6.52
DZG 15.36 HBP 7.80 HHKV 8.50 LSN .89 TGF 14.49 woo 17 62 YVIRMO 6.07
DZH 14.46 HCETC 698 HPF 14,49 LSN 14.53 TGS 571 woo 12.84 YVSRB 5.90
EAQ 9.56 HCIB 8.21 HP5B 6.03 LSNS 19.65 TGW 9.45 woo 8.56 9RC 640
EDM 20.86 HCK 5.89 HPSF .08 LSN6 21.02 TGXA 6.13 woo 4.75 YVIORSC 5.72
EDM 10.07 HC2AT 8.40 HP5J 9.61 LSX 10.35 TG2X 5.94 woo 4.27 YV1IRB 6.55
EMY 20.86 HC2ET 4.60 HPSK 6.01 LSY 20.70 TIEP 6.71 WI1XAL 1525 YV12RM 630
ENHY 10.07 HC2JSB  7.85 RD 6.24 LSY3 18.12 TIGPH 5.83 WIXAL 11.79 ZBW 875
FTA 11.94 HC2RL 6.64 RF 14.49 LZA 14.97 TIPG 6.41 WIXAL  6.04 ZFA 5.03
FTK 15.88 HC2TC 7.98 HRLS 14 49 OAX4D 5.78 IR 14.49 WIXK 9.57 ZFB 10.06
FTM 19.36 HH2s 5.92 HRN 5.88 OAX4G 6.23 TIRCC 6.55 W2XAD 1533 ZGE 6.13
FTO 18.25 HH3W 9.60 HRP1 7.03 ocI 18.68 TISHH 5.50 W2XAF 953 ZHI 6.02
FZR3 16.23 HIG 6.28 HS8PJ 10.96 ocCi 1097 TI6OW 6.85 W2XE 21.52 ZHI 7.63
FZS 18.35 HIH 6.78 HS) 10.17 0cCi2 14.85 TISWS 7.55 W2ZXE 17.76 ZLT2 739
FZS52 11.99 Hil 14.94 HSP 17.74 OER2 6.07 TPA2 15.25 W2XE 15.27 ZLT4 11.05
GAA 20.38 HIL 6.50 HV) 15.12 oPL 20.04 TPA3 11.88 W2XE 11.83 ZSS 18.89
GAB 18.04 HIT 6.63 HV) 5.07 oPM 10.14 TPA4 11.72 W2XE 6.12 ZT) 6.10
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2.Tubes do the work of three in this receiver

2.-TUBE BATTERY SET

Arustin Ramirez. Habana, Cuba.
(Q) I am a constant reader of
Short Wave Craft. and would appre-
ciate it if you would publish a dia-
gram of a 2-tube receiver uxing a
19 and a 33. This should be re~ist-
ance-coubled in the entire audio
portion with a regenerative detee-

tor using standard two winding
coils.
(A) The diagram you request

using a 19 and a 33 has been shown,
and it should make an excellent
battery type receiver. The 19 serves

Sevolt filament winding. If it has,
this winding may be used for some
other purpose,

WHAT VOLTAGE CON-
DENSERS?
Joe Bononi, Greensburs, Pa.

(Q) I have three 8 mf. electrolytic
condensers rated at 450 volts each.
I would like to know if I could use
a 700-volt center-tapped transformer
with these condensers. Also, should
the filter chokes be mounted at

as a regencrative detector and first
stage of audio amplification. The
second hudio stage uses a 33 pen-
tode and sufficient volume should
be uvbtained for a sensitive speaker.

POWER SUPPLY WITH
BH RECTIFIER

Carl Charles. Merriam, Kans.

(Q) I have a type BH rectifier
tabe and would appreciate it if you
would publish a diagram for it
when used in a power-supply.

(A) A diagram for the BH ree-
tifier is shown. The BH tube is
one of the gaseous type, not re-
quiring a filament. Therefore, the
transformer need not have the usual

004+
ME

| e

-

Diagram of the famous “pocket
set.”

Power-supply diagram using B.H. rectifier,

right-angles to eaeh other?

(A) With a 15.000 ohm bleeder
resistor on the output of your pows-
er supply., the 450.volt condensers
should work satisfactorily. It might
be advisable to use choke input to
the filter rather than econdenser in-
put. It is not necessary to mount
the chokes at right augles to euach
other.

1-TUBE POCKET SET

Herbert Schmitt, Port Townsend,

n.

(Q) 1T have read much about the
1-tube pocket set which was de-
seribed in the December, 1931, issue
of Short Wave Craft and would
appreciate it if you would print the
diagram in your Question Dox, to-
gether with the coil ata.

(A) The l-tube nocket sct sure
was popular with our readers. and
we are plensed to reprint the dia-
gram. The coil data is as follows:
49%.meter band:-grid, 18  turns,
tickler 18 turns, 25 3t-meter band:-
grid, 10 turns. tickler 10. 10 metet
band:-grid coil, 5, tickler 5. The
above coils are c¢lose-wound on a 1
inch form with No. 26 D.&.C. wire
and a spacing of % in. between the
two windings. We have also had
many requests for eoil data for the
broadcast band., but thiz set is not
suitable for operation in the resular
“proalcast’’ band. inasmuch as it is
entirely too unselective.

SEPARATE REGENERA-
TION DETECTOR
Charles Braun. Rochester. N.Y.

(Q) I have bhecome interested in
the idea of using a separate regen-
eration stage and would appreciate
it very much if you would show a
diagram in your Question Fox eme.
ploying two type 27 tubes—one as a
detector and the other for rewenera-
tion.

(A) The diagram shows a 27
detector and another 27 used as a
“feed-back™ tube. Smaooth control
of rewcneration is obtained with
this circuit. The transformer marked
A.F.T. is connected to the usual
audio amplifier.

~~ 50.000 ]
OuMS . SGon |
s 716

1-Tube Oscillodyne.
1-TUBE OSCILLODYNE

Selden James. Frisco. Texas.

(Q) Please publish a diagram
in the Question Boux of the *l-tube
Oscillodyne” which appeared in the

April, 1933 issue of Short Wave
Crajt.
(A) We are again printing the

diagram of the *Oscilllyne™ and
trust that our readers will save this
hook-up Decauze it is requested a
great many times. The coil data
for this receiver is as follows:

Coil Secondary Tiekler
1 6
2 T 9
3 14 12
4 23 23
5 36 36

Theze coils are close wound on
tuhe bases with No. 36 D.S.C. wire
and the spaces Dbetween the two
coils is 1% in. (Range covered 14
te 200 meters.)

SITORT WAVE SET USING
OLD-STYLE TUBES
D. & Miller, Jr., Altoona. Pa.
(Q) I would like to use the type
27, 26, and T1.\ tubes in a short-

[ 35
2

+—

Connections for Separate Re-
generator tube,

much to have you print the diagram.

(A) We are printing a diagram
of a 27 regencrative detector, a 2§
first audio amplifier. and a 7IA
second audio amplifier. Excellent
results should be expected from this
receiver.

38 AMPLIFIER FOR
2. TUBE SET
Reg. Pearson, Wellans, Ont.

(Q) I am using at present a re-
ceiver employinzg a 6D6 in the
T.R.F. circuit. a 6C6 as detector.
and a 37 as the audio amplifier. 1
would like to add a 38 pentode to
obtain speaker volume. Would you
be kind enough to print the diagram
in the Question Bor?

(A) The diagram has been
shown, using resistance coupling.
The 50,000 ohm resistor having its
terminals marked “X.” should be
conneeted to the phone terminals of
the 37 audio amplifier already in
the receiver.

WY

l -l *
Tq PuONE

AL 18v

8- OF 5€°

1-tuhe Amplifier for S-W
receiver.

CODE PRACTICE
John Sulimowiez, Philadelphia, Pa.

wave receiver. [ have the necessary (Q) Recently T had plans for
power-pack and would like very building a code-practice oscillator
R.FC. -ME
%/ 35 MMF 140 MMF. X 26\ elM ‘7“‘
0.1-MmF

27/ \#
\.

{

/S
20 0HMS
2000 _.:’:1-

N | onms TS TN o

* % 50,000 Y Y /(50000 g% s

T I onMS I ‘I MF| OWMS 1 t

= PRI A —~ - -
2 5V, L~ B— B+.45v 1.5¥* g+ 180V SY.

S-W receiver using

WWW.americanradiohistorv.com

“tubes of yesterday.”
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@ Because the amount of work involved in the

drawing of diagrams and the compilation of
data, we are forced to charge 25c¢ each for let-
ters that are answered directly through the mail.
includes onl!y 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
The 25¢ remittance may be made in

QUESTION BOX

P e et AaA stk b s o e e o A k.

This fee
drawings.

this page.
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Special
search will
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the form of stamps, coin or money order.
problems

involving considerable re-
be quoted upon request. We cannot

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 becanse of incomplete

Hundreds of

or illegible addresses.

PPN

Code-practice oscillator.

using a type 30 tube. After obtain-
ing the necessary parts, I find that
1 have misplaced the diagram.
Would You please publish one in
your (uestion Box?

(A) We have had a number of
requests for a code practice oseil-
lator diagram and the one shown

o
Y? "l 32 ANT
' ' .
“\
L] 100
-
' ‘\
N REC
25MmH
o
- Mf&- —_— -Ii_‘ 01
[
4 1
h
—
@ =@ e - B
B £75v A ‘e 135v

R.F. Amplifier

is the old standby. It consists of a
type 30 tube and an audio trans-
former. Any {ype tube may be
used merely by applying the proper
voltages. The key is connected in
series with the headphones.

R.F. AMPLIFIER

B. Hillin. Ontario, Canada

Q) I have just finished construe-
tional work on the 12,500 mile"
receiver and I would like 10 add a
stage of tuned RF. to it. Wil
you please print the diagram in the
Question  Ntox.  This. of course,
should use a 2-volt tube,

added to the usual 2-tube battery
receiver will improve results consid-
erably. Not only will it provide a
smoother control of reweneration,
due to isolation of the antenna, but
the R.F. wain will be greater, and
especially beneficial on the weaker
stations.

SHORT-WAVE CONVERT-
ER

George Meyer. Whitefish, Wis.

(Q) I have a broadeast receiver
to which I would like to attach a
shori-wave converter using two

\6C6

I,

MMmF

+
250v

Converter diagram.

tubes. These should be a 6C6 and
a 37. Would you please print the
necessary dingram?

(A) This converter may be at-
tached to any broadeast receiver
having a fairly goud sensitivity. A
6C6 is used as the first detector or
mixer tube and a 37 as the hixh
frequency  oscillator. The output
of the converter should be connected
to the antenna and ground posts of
the broadeast set.

6.3-VOLT SHORT-WAVE
RECEIVER

FEdward Daniels. Rochester, N.Y.

(Q} I would like to have you
publish a diagram of a 2-tule 6.3.
volt receiver using a 6C6 and n 37,
Rexeneration should be controlled by
a potentiometer in the  detector
stage,

(A) We have shown the dia-
gram you request mnul the 50.000-
ohm  potentiometer controls regen-
eration by varying the sereen-grid

A uauref et e et e e oAb e e A

'?‘Fllll— 76 O.1-MF - ¢42 ®
50000 7 006-
OHMS Tk
al .25
ouT-
- 2/ | & "< Tl \
= \ —6
NPUY '
-L 7
0.5
MEG
(TN \

Siias

—\I Be

I‘x [ 10.000 OWms
'Y ME

B+ 2s50v. ™

Experimental 2-tube A.F. Amplifier

a G.volt storage battery and “B™

batteries for the plate supply.

POWER-SUPPLY

R. W. Douriey. Richmond, Va.
Q) I would like to build a
power-supply delivering 250 volts

for the plates of my rcceiver and

(A) The 2-stage amplifier shown
should make an excellent accessory
for the short-wave experimenter's
shop, inasmuch as it can be used as
an amplifier for a receiver or other
experiments such as phonograph
reproductions and public-address ex-
periments.

35 MME 32,

REC 2.5MA
/SOO»V

33,

Lt

{100 MMF

{

.25-

MEG

Vs
rd > -
1 B+13sv ¢ C-135v,

2-tube Battery Receiver diagram.

6.3 volts for the heater. Would you
please print the diarram?

(A) The power-supply diagram
shown can be used with any type
of receiver. We recommend that
any one purchasing a transformer
for this power-supply obtain one
with a 25-volt winding as well.

2-STAGE AUDIO AMPLI-
FIER
Robert Skar. Cedar Falls, lowa.
{Q) Kindly publish a. diagram
in the Quistion RBox of a 2.~tage
audie amplifier using a 76 and a 42.
This  shoulld be resistance-coupled

2-VOLT RECEIVER
Archie Fleming, B, B. Canada.

(Q) Would you please print in
the Question Hox a diagram of the
“Ham" receiver using a type 32

and any other audio amplifier which
will provide good volume. This
+hould 20 have band-spread.

(A) The 32 and 33 combination
shoulll make an excellent receiver
for the "Ham™ who wants a simple
battery-operated set. Band-spread
in the revenerative detector cireuit
is accomplished with a 35 mmf.
condeneer. Regeneration iz  con-
trolled by a 50,000 ohm potentio-

(A) The 1lstage of tuned R.F. voltage. This set can be used with in both stuges. meter.
35 MMF. 500 mMF. REC 006- + 250v
Pl 3 = /2 37)- MFE, L A
- L
‘GCS
]
O.é- ; -
MF.
/ \ 8 / 8 /
140 ME MF
MMF | MEGS, -
50000 |- % x [ S1mE 15000
Q = X A
OHMmS /
T 16.31 “— &/ B+ 2000 uov, | E 6.3V. OHMS
¥ — . 180-250V ' Y AC ¥ i h) 35 waTTS
8+ 22 57 AN B 0-250V, OHMS > X

2-tube recciver using 6C6 and 37 tubes.

A good Power-Supply for your short-wave set.
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Presented to

SHORT WAVE SCOUT

JOSEIrH H. MILLER

2539 East 28th St.
Brooklyn, N. Y.

For his contribution toward the
advancement of the art of Radio

[y

w o B

Honorable Mention Awards
Floyd E. Reese, 2211 DPierce Ave.,

Niagara Falls, N. Y.
Bruce Hart, Woman Lake,
Pine River, Minn.

by
SHORT
WAVE
RAFT

Magazine

e i e LT, - L

30th TROPHY WINNE
96 Stations—81 Foreign

® THE 30th trophy contest proved

quite exciting, inasmuch as a num-
ber of the contestants claimed over 90
verifications, and one over 100, It was
an excellent example of how easy it is
to obtain verification cards, provided

i
L e e e e e Rl

@ ON this page is illustrated the hand-

some trophy which was designed by
one of New York’s leading silversmiths.
1t is made of metal throughout, except
the base, which is made of handsome

you go about it in the right manner.

Our winner this month had an al-
lowed total of 96 stations, only 15 of
which were located in the United
States. Mr. Joseph H. Miller, who re-
ceives the 30th trophy, neglected to
give us information as to the type of
receiver and antenna he was using. He
merely states in his letter that he re-
ceived these stations on his own re-
ceiver—presumably one that he con-
structed himself. All of the stations
were received in a 30-day period of
1935, so that the wavelengths given
are probably nothing like the present
ones.

We also wish to congratulate Floyd
E. Reese, of 2241 Pierce Avenue, Ni-
agara Falls, N. Y., for his excellent
total of 95 stations. It was a very close
run and an excellent showing.

black Bakelite. The metal itself is : .
qusdruple silver-plated, in the usual Verified List of Short Wave Stations Heard
manner of all trophies today. U. 8. A. Stations

1t is a most imposing piece of work, WRXK—19.71 m. {(meters) — Pittsburgh, Penna.
and stands from tip to base 221%”. The WiXK-—25.26 m.— Pittsburgh, Penna.
diameter of the base is 734" . The WEXK- -48.83 m.—Pittsburgh, Fenna,
diameter of the globe is 5%”. The W2XAD- -19.56 m.—Schenectady. N.Y.
work throughout is first-class, and no W2XAF—31.48 m.—Schenectady N.Y.
money has been spared in its execu- WIXK--31.33 m.—Boston. Mass.
tion. It will enhance any home, and Wi3XAU-—49,5 m.—Philadelphia, Pa.
will be admired by everyone who sees it. W3XAL—16.87 m.—Bound Brook, N.J.

The trophy will be awarded every W3XAL—44.18 m.—Bound Brouvk, N.J.
month, and the winner will he an- W2XE--19.64 m.—Wayne, N.J.
nounced in the following issue of WIXAA—49.34 m.—Chicaro. IlL
SHORT WAVE CRAFT. The winner's WARXAL—49.5 m.—Cincinnati, Ohio.
name will be hand engraved on the KWU—19.54 m.,—Dixon, Calif.
trophy. KWO0—19.47 m.—Dixon, Calif,

The purpose of this contest is to ad- VKI—47 m.—Selfridge Field. Mich.
vance the art of radio by “logging™ as
many short-wave Phone stations. ama- Europe
teurs excluded, in a period not exceed- DFR—19.24 m.—Nauen, Germany.
ing 30 days. as possible by any one con- DF‘C—23.10 m,—Nauen, Germany.
testant. The trophy will be awarded to DFB--17.12 m.—Nauen, Germany.
that SHORT WAVE SCOUT who has DIQ--29.15 m.—Nauen., Germany.
logged the greatest number of short- DGU—31.08 m.—Nauven. Germany.
wave stations during sny 30-day period. (Continued on puge 314)

@ THE rules for entries in the SHORT WAVYE

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 whe has
logged the greatest number of short-wave sta-
tions during any 30 day period: (he must have
at least 50 per cent “foreign™ stations). This
period need not for the immediate month
preceding the closing date. The complete list of
rules appeared in the September issue of this
magazine.

In the event of a 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
s0 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 ‘‘logred” 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, no “amateur transmitters”
or “commercial code’ stations. This contest
will close 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 August 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 im by
each listener must be for stations located out-
side of the country in which he resides! In
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 sta-
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 useless 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

wWww.americanradiohistorv.com

stutions on your list for entry in the trophy
contest |

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

When sending in entries, note the fellowing
few simple instructions: Type your list, or write
in ink. pencilled matter is 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 borne
by SHORT WAVE CRAFT magazine.

In order to have uniformity of the entries,
when writing or typing your list, cbserve the
following routine: USE A SINGLE LINE FOR
EACH STATION ; type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters: freijuency station transmits at; schedule
of transmission, if 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 aay.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these statlons, State total No. stations.
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RX-14

6-tube Band-Spread
Receiver
814 to 600 meters

Scc Editorial Article
151 July lssue §.W.C.

ND MY N
HORTWAVE RE-
¢ which WL sat
the most dis-
mln.nnuz 8W fan, Uses
61 o 76, or L

and one 573 hi-gain tyubes as TUNED RF amplifier. TI' \I h elvctron coupled
grid regencrative delcrlur. IPOWERKFUL 3 stute pudie anplificr, NUM-FRIZB rull
wave rectifier nd | power gupply.  Gperates from Your AC house current.
POWERFUL hi-quality .uu io system delivering 3 watts of power lo the huilt-in
hi-fidelity dynamle Ioudspeaker—autamnatic headphoue Jack—smooth regeneratiun
and volyhie eontrols—tonneetions for doublet or single wire antenna—black sh
finlehed metal ehassls and eabinet of extreme bLeauty ~selerli\'n_\'. censttivity. and
velume that I amaze you. IRICH uplete w ‘h 6 tubes, 8 coils. $21 95
¢abinet, speaker. wired. less B.(. coils. Tendy to -
(2 Ur().uhdsl Land coiis, uua $1.45)
RX-14 K |T$ 95 AMATEURS:
of netessary parls, 1t METAL -
cludlm: 8 low-luss wlls TUBES i M"(’“Um‘t’"%i"i‘x‘é
for 8% to 200 meters prefertedoter ﬁ‘,,!'é‘;!]vpﬁ\ ‘l:
mnd slm le Inslructfons, (less the glass s:“;w 4slloﬂﬂr:ﬂlo.|l|:
eahinet, tubes. and BC coils. un- tipe. wdd §1 as RX.14 except
wired). to price, that it 18 equipped
livantiful, heavy steel cabinet, with special  cotls
ext £2.50 for the 20.40-80.
6 \1.\TCI|E‘D ARCTT' RUS 160 M pands which
bes .§2.95 Eread these hawls
tu SPEC|A|_ nl\'er a !gl-neruun |IIOI'-
. thon of tne tuning
Complete  kit.  eabinel. tuhes, oA Qall. A ol iR
tpeaker. and delailed lnstrvetions, del of RX- cut-ofr zwitch  1or
less B.C. eolls. un 519 95 11, Kubtract use  durlng  trans.
wlred * £1 from alove Lo periods. An
Labor for wiiing and tesi- price 1loss leal  receiver for
ng. exira batterics), o, e
Br::gt;asl ll:md colls (2), Wi 1 tobrico o Rx A4

F 5-Tube Band

BS-5

switch Receiver

91, to 600 meters
A powerful, senxi-
tive, and selective
SW recciver cover.
ing the entire wave-
length span of 9%
to 600 meters in §
steps. NO PLUG-IN COILS are used, Simply turn the waveband
:.:ll::lor switch and enjoy reception on any wavelength within this

Uses two 6D6. gne 76, one 43, and one 25Z5 tubes as RF ampli-
fier, electron coupled screen grid regenerative detector. powerful 2
stage audio amplifier with pentode output stage, rectifier, and com-
plete huilt-in hower suppl

AICM-FREE--Hi-I) d namie loudspeaker—illuminaled, aitplane tyPe ver-

T dial 4 il trel—autcunatle e fack—cextreniel 1wtk
act g (-m-"\. s—operates fr u our AC or DC heuse eurrent—beautiful. heuvy.

sl axsis and ea
ON TILE GREAT M \JOlUT\

Llaek

DELLY Eits Liu AT LUIDSIPEAKER VOLI M
OF SHORT WAVE FOREIGN STATIONS UNDER Al CONDITION

PRICE, complete with 5 tubes, cabinet, speaker. wired. ready to $] 695
UEQ. —
BS-§ I(IT of neccssary Parts. lnthud- 95 AMATEURS:
ing speaker and deralicd instructions, =
less tubes, ezliinet. unwire Medel BS.5-AB has same
lwuunru black shrivel finish metal cab- specifications as  BS-5
et &2 00 execptthatit has special
Het o{ \IATCHE.D Arcturus tubes, extia “50 bandspread circuit for
20-40-80-160 M bands
SPECtAL: Complete kit. eabinet
tubes and instructions. unwired......... $14 95 and i3 eqaulpped with
Labor for wiring and testing. extra....... Plate voltage cut-off
(If metal tubes are nrererrcd 10 glass upe. switch.  Acd $1.00 to
add 81) above price.

@2 6C Short Wave 4-Tube Receiver | 4

A Giant In Perlormanco

ULL 8 TUBE 'ERFORMANCE—POW-
I;llFUL 3 STAGE AUDMY AMPLIFIEIR
which takes the guesswork ont of s0-
callerl “‘loudspeaker receptlon.”

‘ses 6DH—-BFT7 1twin 2 10 1)=T76
—12A7 ltw(n 2 in 1) hi-gain tubes
ap RF amplifier. se1een grid _ regen-
erative dnterlm. POWERFUL 3 h’l:q,’r:
sudio umplifict with pPentode output
stage, rectificr and bullt-in hum.free
L,\ur ButHHy Completely s

ined. Nothing elise required.
erates entirely from 105 to 130 \o')v.
AC or LC hght sucket.

cun»

BAND SPREAD TUNING—Emooth
regeneration control—bufit . in
high quatity loudspeaker—auto-
matic headphone jack—large il-
Iumhnu-d aanhne type wvernier
dial—iar nding iow-loss
.nducl:mc-w..u-ll-ct.w!y _sensitiv.
it¥. and volume that amaze
ou.  Heavy black shrivel finish
metal chassis and cabinet. Must

6C KI; {unwired), of all necessary 4
colls for 014 to 200 meters nnd 1nstruc-
tlnn- tless ﬁminet tubes, Bpeaker,

€0

). o be secn to be a

apPreciated. Satis.

P“a"‘th“l """;‘,'l"(‘ﬁt_u‘ T Sal ;"_..5 —_ #icd owners report dozens of for-

3, miheg A T3 Tion o o0 Tousbeauer

Broadeist lmml coll k i 1(.25‘ - ;“;‘per,'."', ol ‘ﬂ“o;:"“’ UndEgne
Special: mplcte it.  eabinet, ubeos,

Inudm-vnker. and one B.C. coll. (un. "23:3{'}’,",“" You'tL NEVE"
Are $12.45
T.abar for wird ol tesung. extra 1.50

AMATEURS
»
('mls l‘: 51 rran'lm:
over ROcy of ul.ﬂ| 5
Adad

EILEN 6B or 6B-AB hat-
e y mm!el o! 0\ ustng
34-190. . Sul.

Mode'l sc nn hw:l samo sps-clﬁcatlnn;
Ll U

ut ‘In 2011k su 0 M n
—plate vult.'ui: cutn" lwnt:h

Wive Radio 0nly $300

@ Two-Tube %2

less tubes, phones, unwired

A REAL, puwerful 2 tuhe short wave set that readily hrlmrl
in _amateur wlice calls. Droasleast stitions. experimental
and foreiin ~m||ons under fair conditions. THE WORLD AT
YOUR DGOR! .
ve

A DEVPENDABLE RECEIVER which Ia puaranteed to

=1

HF-35 3-Tube SW
Transmitter

A powerful and well engineered nmateur band trans-
mitter ¢f great heauty and eMelencv—AT PRICE
WITHIN THE AMATEUR'S REAC 1'ses 5" 16-46

un.; as TRITET CRYSTAL cONTRDLLED 0SCItL-
LATOR—CLASS C RF POWER AMPLIFIER bLuili-
') autenna tuning system—inatitiful, black shrivel
metal case and shelving—Triplett meters—E ilen trans-
mitting dials—highest quality construction—35 watts
of nower gutput on 20-10-80-160 M bands. A trans-
mitter that you can be proud 10 own. A (Xev | et exe
citer unit for high ‘puuer stnfes to he mlled Jater.
coils for auy 1 band and instrictions Includedt.

HF-3S, assenmibled. and ready to wire

(less tubes, power supply. crystal, hom 2] 95
81,
1

er and adallional coi
Matenhed Arctur
Eilen quariz Ll')
Eilen erystal h

Culls for adultlonnl b.mds, pcr se

ubes 3
180 or 160).,

M.15 3-Tube M- rmlamr

for yse wirh HF nd

capable of mod ul uun T

I‘tao ent Irl guu ut a

« priced at

.le:s. ubes). 514 95
ee _Arcturuas  tules,

56- 53 -53. extra. .$1.95

N5
109
. R g

HV-475 1.Tube power supply for Use

with HF-33, less f be (read Plu u‘;re),_s ........ 512-95

Lalior for wirlng extra $1,00
H 5 3 i

83 tube f
\L“V' A startling new 5 meter

MOPA short wave trans-
mitter,designedby George Shuart, W2ZAMN
of Short Wave Craft, using two of the
6L8 tubes, and delivering a high quality
signal at a full 20 watts output 1o the an-
tenna. Extremely gimple to build and op-
erate. Constructed of only the finest mate-
rial — Thordarson-Triplette-Dubilier-Eilen
—-and other well known parts are used .
Encased in beautiful. well shielded metal eahinet ﬁmshed in black
shrivel lacquer. A transmitter which !l produce the RESULTS!
Complets KIT of atl parts. uu-lut(illln: cabinet, ]meler. and lubes, umwired,

agrams, oh —

C.—mnonbnll «lnuble head nhoneq

wrrrencateren e ianan 2$1.35

RESULTS. Operates entirely rrnm the AC or DC house cur- with detailed 1nstructions and
rent. Nimple 1o il operate. Beautiful, w
black shrivel fi -shed r*hlnet dnd Inslrumtons turnished. ired and tested,
Wavelongth range 14 to 600 merers. eilra $7.50
;"WO TUBE lBATTEﬂ“ SIET.
less 1l )("i phones, g eries.
unw . 2.00 FREE
b(:u wnred extra so 7s. Tub(‘ Large, illustrated 20 page catifogue of short wave re.

ach ceiver kits, transmitters. and accessories. Send stamp

to cover postage and handhling charge

24 hour service. 20% deposit on C.0.D. orders

\EILE.\' RADIO LABORATORIES, Dept. SC9, 136 LIBERTY STREET, NEW YORK, N. Y.’

" §9995

SPECIAL: G it
tubes % “l::.mine |"!7C,\ 845 transmitting 54_45

Iten 2 seet n. 63 mnif per section. lransmlufn;:
condonkers. each - $0.98
Cannonball douwble phones, each,

56 tuhe IRCA licensed. 12¢ earh for 'SOc.

Filen bolé(‘rﬂlz frons, 75 walts, postpaid @ 95¢

£

phones installed among the state delega-
tion sections throughout the auditorium and
in Columbia’s studies at the hall, in the
Cleveland llotel and elsewhere.”

The newly designed miniature transmit-
ters provided even swifter and smoother
broadcasting operations than those which
were made possible when the now familiar
coat-lapel microphone were first introduced
by CBS on the floors of the 1932 conven-
tions. An even more intimate and dramatic
word-picture of the political drama is ex-
pected by the technical inncvations ar-
ranged this vear. The new camera trans-
mitter, unlike the lapel microphone, em-
ploys no wire lines and vet is capable of
transmitting over distances up to four or
five miles.

The photo-mike was conceived and devel-
oped by E. K. Cohan, director of engineer-
ing of the Columbia Broadcasting System.

Photo-Mike Snapé Photo
While You Speak

(Continued from page 261)
Three of them were specially built by Mr.
Cohan’s assistants for convention use,

Their design is simple and ingenious, as
constructed by John Dyer and J. Middle-
brooks of Mr. Cohan's staff. Dyer, by the
wiay, was the engineer who operated Colum-
bia’s phenomenal phone transmitter at Lit-
tle Americe with the Second Byrd Ant-
arctic Expedition,

Inside the phote-mike's camera box is a
three-tube transmitter and batteries for
power suflicient to operate throughout the
day and evening convention sessions. The
power output is rated at one watt and the
three photo-mikes operate respectively on
34.6, 376 and 40.6 megacycles with an es-

timated practical transmitting range of
four to five miles.

Actually. of course, the miniature trans-
niitters were employed to carry the spoken
word from impromptu interviews at con-
vention gathering spots to Columbia’s mas-
ter booth in the hall. There. of course, the
programs were fed to Columbia’s nation-
wide network of approximately 125 stations
carrying “‘convention” events.

While the candidate is talking to the
photo-mike, a special automatic “flashlight
gun” attachment permits some thirteen
candid camera pictures to be taken of the
speaker as his speech goes out on the air.

Meanwhile. CBS announcers and com
mentators are making sure not to stumble
on the line: “Look pleasant please and
speak right into the lens—er—the micro-
phone.” This device was also used at the
Democratic convention in Philadelphia.
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1935
S-W's in Aviation

(Continued from page 263)

partment of Commerce radio beacon and
weather stations located on the entire route
covered by Eastern Airlines fronit Chicago
to Miami and from New York to New Or-
leans. Directly below this chart is shown
a control unit which remotely tunes the
beacon receiver. The pilot simply looks on
the chart and determines what station he
wishes to listen to, together with its dial
number, and then turns his control umt
to correspond to this dial number, thus tun-
ing in the weather or beacon station.

In the center is shown a large panel
with a number of switches, For the con-
venience of the pilot this is divided into
two sections, two-way and beacon, The
large knob in the two-way scction regu-
lates the gain of the short-wave communi-
cations receiver. The three switches in
mediately above the two-way gain cantrol
are not used in Eastern Airlines' installa
tion, inasmuch as these particular switches
are for use when continuous wave tele-
graphy and telephony are used. Eastern
Airlines use only radio telephone for their
plane-to-ground communication, The lurge
switch in the two-way section is to turn
the transmitter filaments off and on. The
small switch in the center portion is for
use with the emergency beacon receiver,
transferring the filaments of this receiver
from the plane’s storage battery to an
emergency battery and is used only in case
of an emergency. Directly below  this
switch is a small indicating lamp which is
used in conjunction with the 9-A control
unit (shown as the circular control at the
extreme right of the photograph). The
use of this light will be described later.

In the beacon section the knob is used
to regulate the gain of the beacon receiver
while the large switch immediately above
this turns the radio receiver off or on.
The three switches to the right of this
large switch are not used inasmuch as the
radio beacons used on the route covered
by Eastern Airlines are all of the aural
type and this control unit was designed to
permit reception of either visual or aural
signals.

To the right of this large control unit
will be found the Y-A control unit which
is used to shift the radio transmitter from
day to night frequency and at the same
time shift the short-wave comimunication
receiver to the appropriate day or night
frequency. In order to assure the pilot
that the frequency shift has been properly
made, a small signal lamp lights as soon
as the frequency shift is started and upon
the correct completion of it, this lamp goes
out, thus assuring the pilot that the shift
has been made properly.

At the extreme right of the panel is a
small ammeter which indicates antenna
current by means of a remote thermocouple
located in the 13A radio transmitter.

All of the above equipment controls the
50 watt radio telephone transmitter which
is capuble of transmitting radio telephone
signuls on one or two crystal controiled
frequencies, though the transmitter itself
has three channels and Eastern Airlines
use only two of these. The 12-A radio re-
ceiver is used in conjunction with the 13-A
radio transmitter and is tied to it by means
of the remote control frequency shift. The
12-A radio receiver is of the superhetero-
dyne type and is pretuned to the day and
night frequencies used by Eastern Airlines.
No tuning on the part of the pilot is
necessary because the oscillator is stabilized
by means of low temperature co-efficient
quartz erystal oscillators.

In the Electra the output of the radio
transmitter is fed through a concentrie
transmission line to a tuning unit located
in the tail of the airplane and attached
to this tuning unit is a fixed trailing wire
antenna  which extends out horizontally
in flight directly behind the plane. There
is no weight attached to this trailing wire
as it extends horizontally due to the speed
of the airplance through the air. Sueh an
antenna is relatively free from drag and,
therefore, docs not slow the airplane down
as would a fixed antenna supported by a
mast on the plane.

Please niention SHORT WaveE Crarr when writing advertisers

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT

for

Coast Guard Uses $-W's |

on Planes
(Continued from page 263)

plification in operation. Tapped vario-
meters supply tuning facilities for all in-
termediate frequencies. and
densers and tapped coils perform these
functions for hirh frequencies. ligh volt-
age current is supplied by a pair of mer-
cury vapor tubes, designed especially for
800 cycle ojeration. Suitable filtering is
provided for CW aperation. MCW opera-
tion is obtained by removing the filter cir-
cuit with a panel control. Provision has
been made for the connection of fixed type
and trailer antemna to a selector switch
located on top of the transmitter, enabling
rapid change-over from one to the other.
The trailing wire antenna is used on the
275-600 kilocyele band, and either antenna
for the high frequency band.
nators used for power supply have D.C.
winding and commutator, supplving their
own field excitation, and for charging bat-
teries. in conjunction with transmitter con-
trols., There are 5 shielded compartments
in the transmitter, M.0Q. tuning, P.A. tun-
ing. Antenna tuning, M.O. and rectifier
tubes, and Power and Relay section. Term-
inals are loeated on top the transmitter for
two antennas, ground, and connection to
receiver antenna post. the latter for pur-
pose of obtaining “break-in” operation.
The tratling antenna is paid out by means
of a reel, containing 30 ft. of wire.
reel is completely covered and is always at
ground potential, preventing burns, and
reducing fire hazard.

2. Transmitter-receiver, nounted in
common cabinet, battery operated, with
hattery box with flexible cable for inter-
connecting all 3 units. 5 watt power. For
transmission and reception of C.W. and
voice signals. Operates from a single an-
tenna with either a counterpoise or ground.
Transmitter covers nominal frequency
ranges of: 2580-3336 ke, 3144-4067 ke,
and 3825-5000 ke, Desired range selected
by means of a range switch.
for operation is muade by setting the M.O.
tuning, P.A. tuning. and three antenna
coupling controls which are pluaced on the
front panel. Transmitter delivers in ex-

variahle con- |

The alter- |

The |

Adjustment |

cess of B watts 1nto any uantenna between |

25-300 ft. long. when actuul plate eurrent
totals for C.W. operation is 55 milliamperes
at 270 velts. A high “C” Colpitts master
oscillator is employed. C.W. code or tele-
phone trunsmission c¢an be used. Trans-
mitter-receiver operates from a single six-
volt 40 ampere-hour storuage battery, with
separate B huatteries for the receiver.
1eceiver covers nominal frequeney range
of 2660-8100 kilocycles, aecomplished in 6
frequeney ranges:  2660-3205 ke, 3205-
3£60 ke., 3860-1650 ke., 1650-5605 ke., 5605-
6750 ke.. and 6750-8150 ke. Desired range
selected by means of a switch panel, and
adjustment ef a cingle tuning control is
enough to select exact frequency. This
transmitter-recciver has worked distances
of 1500 miles constantly,

. Frequency Indicator. Comprises a
master oscillutor operating in a limited
frequency range of 1000-2053 kilocyeles,
which by harmonic combinations, is cap-
able of checking transmitters in 250-8100
kilocyele range.

4. RADIO DIRECTION
Tloming Device: covers a frequency range
of 200-750 kiloeveles. and from 2000-5000
kilocyeles. Receiver itself with battery box
is mounted in the tail section of the plane,
with remote control cables running up teo
perater’s pesition forward. A remote con-

The |

FINDER— 1

trol panel. located over the operator’s head, |
enables him to turn the receiver on or off, |

and to regulate filament voltage, bulance,
etc,, and to turn the loop antenna. The
usual process in which this apparatus ijs
used is fur o vessel in distress. etc., to
transmit signals. which are picked up by
the plane, bearings are then taken. the
pilot supplied with the bearings, and the
plane then heads for the stricken vessel.

Used as a “homing device consecutive
beurings are taken on the home station or
on whatever station is desired, and the
pilot follows the “null” until the destina-
tion is reached.
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6-Tube BANDSPREAD RECEIVER
T e New Doer eMarvelous Sensitivity and Selectivity
Only Foundinthe Higher Priced Models

Licensed under RCA and Hazeltine patents

Continuous handspread tuning from 9'% to 625 meters.

An ideal DX recciver for the long distance SW fan or communications receiver for the
transmitting amateur.

Beautiful laryre, illuminated, dual peinter, multi-colored, airplane type dial of great beauty.
Operates from either single wire tyne aerial or noise-free doublet.

Volume control—stage aligning trimmer—and tone eontrols.

Unusually smooth aeting regeneration control.

Headphone Jaek with speaker cul-off switch.

Highly efficient, low loss ribbed plug-in coils, are a large actor in the amazing sensitivity
and selectivity of this receiver. Coils are of the large 3 winding variety and are color coded
for easy identifieation,

AN HN

The famous Doerle line of receivers are wow cauipped with the new Octal sockets in which alass
and metal tubes are interchangcable. For the first time this quality receiver is available in KIT
form for the short wuave experimenter who prefers to “build his own.”

Uses 6 of the latest hi-guin tubes (6K7G. 6K7G, 6C5G, 6C5G. 616G and 5Y3) in a highly efficient
and selective circuit, using two fuwed stages—electron coupled regenerative detector—i*Q\W.-
ERFUL 3 stage resistance capaeity conpled audin frequency amplifier with power pentle out-
put stage—flull wave high voltaye reetifier and self contuined hum-lree power supply. Built-in
High Fidelity dynumic speaker capable of handling the entire 3 watts of audio frequeney power
output of the reveiver.

Continuous bandspread over the entire ranue of 4% to 625 weters is obainable due to the use
ol @ rpecial type. multi-colored, airplane dial huving 125 to 1 ratio and fwo pointers, Two knohs
are provided and make possible either last or slow motion tuning. ALL of the AMATEUN and
FOREIGN 8W BANDS are spread over a gencrous portion of the tuning dial, thereby simplify.
ng tuning so that even a beginner can onerate it to the utmost satisfaction, Entirely free from
all traces of backlash.

The entire unit is contained in a large, black erackie finishel metal chassis anil eabinet of
extreme heauty. All contrils are mounted on the front panel and all parts are readily acecessible.
No adjustments whatever are necessary. Nathing Lo et ant ol order. Simiply plug into your
electric light socket and enjoy an evening of short wave thrills and entertzinment such as you
have nhever helore experienced.

LIST PRICE $34.95
Discount to Hams.
Fans & Experimenl-
ers 20%,,

YOUR NET COST

59796

less 2 Broadcast band

1714

Mechanieal speecifications: Dimensions are “xB8"x8% ”. Net weirht
23 Ihs. Shipping weight 33 lbe. Desistned to operute entirely from 100-130
volt=, 50 to 60 eveles AC house current. Shipment made same day as order
is received. Complete satisfaction guarvantard.

DOERLE 6-tube AC BANDSPREAD RECEIVER, campletely wired and
tested. with set of 6 matched Areturus tubes. 8 coils for 9% to 200 meters,
cabinet, instructions. and READY TO OPERATE. Liceused under RCA

B coils. extending the
and Hazeltive natents. ... s range up te 625
(Specify whether wetal or glass tubes desired.) meters, exira $1.45.

DOKRLE G-rube AC SW KIT. containing all necessary parts, including 8 low loss ribbed coils
for 9% to 200 meters, full size hi-fidelity dynamie speuker, beautiful eabinet, and 4 page in-

struction hooklet (less tubes, Hroadeast coils, $1 7 96
-

6 Arcturus matched tubes......
Broadeust band coils (2)....

INVEST in a GENUINE DOERLE

2-TUBE BATTERY RECEIVER
15 to 200 Meters
$725

Ono of the most popular micwbers of the lioerle
Kel family, Emplovs it tao thbes. Yet gives
the performance of a set having ihree tubes. —
KIT
Less Tubes.
Cabinet. and

I'ses o type 30 as regeneradive defecto! and a
tyhe 19 fwin trisle Caetually 2 tubes in gpe)d
as 1we stafes of reslstunee-coupled andice. The
wotld-fumeus reputation of the entire Doerle

Tine, is hehind (his remarkable set. Hequires f
twa No. & dry eells amd two 45 volt 'B7 bat Batieries
ferics for operatlon. All parts and werks | \
ship fully gu iteed. Kinploys a get of four S-prong ribhesd plag-in | =
rolls These s are inferchangeable with the vew 5-prong baml- !
viul eoils, Ship. wi., 10 Ibs. List I'rive §15.75 P = -
No. 5001 -K Doerle 2-tube Battery Receiver Kit. not wired, hut Ineluding Colls, less J ="
Tubws. Hufteries and cablnet. YOUR PRIEI . —— . 57.2 ks f Y
Set of 2 Matehed Tubes . .$0.98 Ll
Metal Cahinet for above e r— 1.25 7
Set of 4 Bandspread Coils - . : 2.95
No. 5006- K Doerle 3-tube Battery Receiver Kit. not wired but with 8 Coils and Metal Cabinet, less
Tubes and Batteries. Ship. wi., 10 lbs. List Prive—$23.75. YOUR I'RICK B 512.48
Set of 3 Matched Tubes. . . e 31,80

We will wire and test any of these kits at an additional ¢harge of §9.50
FREE CATALOG OF DOERLE RECEIVERS. Send stamp to cover maillng costs.

GUY STOKELY RADIO CORPORATION, 126 Liberty Si., Dept. $-9, New York City

SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERLE SETS
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FIND OUT ALL ABOUT THE
“BLUE RIBBON”

It's new! It's different! Something the entire radio
field has been waiting for. Be sure to look for
oomplefe details in next month's issue of this mag-
azme

Jf you want advance dope of radio's latest sensa-

tion, write at once for important news! Address
Dept. J4. BE ON THE LOOKOUT FOR THE
"“BLUE RIBBON.”
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BUD RADIO INC.

1937 E. 55th St. Cleveland, Ohio

The SKY_-BUDDYl

A PRECISION
ENGINEERED
5-TUBE COM.
MUNICATION
RECEIVER

anty $29.50
Complete, with Tutus

T he greatest
value cever offered
the EBhort  wave

an! fFenuime
Hallhierafters' engineered junior mndt.-l eommunication
yecorver at this sensationatly low prlrv Tunes from 18
10 535 meters on three bands, 5 Tubes that function
e M, Superhictcralyie et that comjpares favor-
ably in sensitivity aml seh.-«tui\y with 1unch higher
priced communicatlon recejvers, E:m»ert short wave
operators are nrnxzc.-(l at s performa

te today for complete deuns
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RCA Demonstrates Facsimile 100 Miles
on 3 Meters

(Contined from page 262)

Sample of the e\cellunt “facsimile” sent

over the U.S.W. circuit,

paratus were connected to the circuit and
operated simultaneously with the newest
facsimile equipment.

Mr. Sarnoff Tells Advantages

In a statement to guests present at the
New York end of the radio circuit for the
occasion, David Sarnoff, P'resident of the
Radio Corporation of America, said:
“Radio-communication is today placing in
useful public service, a region of the radio
spectrum which only yesterday was vir-
tually unexnlored and sctentitically uncon-
quered territory, Having developed a
technique of opcration for the three-meter
band of radio wavelengths, we find in that
region, a medium of transmission unlike
anything that we have ever known.

“The most significant feature of the new
communications development is that it
marks the attainment of a radio ecireuit so
efficient that we are challenged to take full
advantage of it. This is very important,
for radio-communication has, from its be-
ginning, struggeled to provide even better
connecting radio channels between trans-
mitter and receiver. Now we find that the
wltra-ghort wave portion of the radio spee-
trum gives us a medium of almost unbe-
lievable possibilities. We cannot only send

messages in facsimile as fast as present
equipment will allow, but we can gend tiwo
pictures simultaneously, and on the same
radioc wave we can also add two automalic
typciwriter chanunely and a telegraph chan-
Of course, this means that we do all

nel,

a—

these things in both directions at the sume
time.

“The possibilities of multiple transmis-
sion are still not exhausted. Perhaps this
single illustration will give some idea of
the trattic-handling possibilities of the cir-
cuit. If we were conecerned only with com-
munication on a word basis, we could, with
increased power and filter systems, operate
enough automatic typewriters to carry a
total of twelve thousawd words per minute
in both dircetions between New York and
Philadelphia,

“Such flexibility, in being able to accom-
modate so many separiate services simul-
tancously offers tmportant commercial ad-
vantages., But we intend to continue this
development further with the object of
creating new devices for higher speeds of
transmission on the individual channel,
There would be little point in our using
the new system merely to add another hun-
dred or two automatic typewriter channels

[ w2x8N }
1 R.c.0. COMMUNICATIONS ] 95.000 xc. ,iﬁ
I NEW YORK-PHIL ADELPHIA AT
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e i | 55 e
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Diagram of the U.S.W. “facsimile” set-up
between New York and P'hiladelphia.
between these two cities, when adequate
wire facilities for such services already

exist. We cannot be content merely to
duplicate present practice at this stage of
radio’s development.  Now that we have
the cireuit, we shall turn again te the
laboratory to find out how best to make
use of it. Of course radio wants its share
of telegraphic tratlie, but lt looks also at
the much bulkier mail-bags.”

The equipment developed for the new cir-
cuit is regarded in engineering circles as
a modern marvel. The automatic repeater
stations, which catch the micro waves flying
in both directions and fling them on to
their destinations at New York and Phila-
delphia, are located at New Brunswick,
New Jersey, and Arney’s Mount, near
Trenton, New Jersey. Since the range of
three meter radio waves is virtually limited
to line-of-sight, the points of reception and
transmission for each of the stations were
selected to provide the most distant optical

horizon.

In New York and Philadelphia,

the halllcratters \ Close-up of the receiver. .sl.lowing one of
[ | \MARION, INDIANA'

the Acorn tubes.

therefore, the antennas are located atop tall
office buildings, whereas the intermediate
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points of New Brunswick and Arney's Mount
were chosen for their favorable terrain.

Each of the repeater stations employs
two different transmitting wavelengths, or
one for each direction. The two terminal
stations each use one sending wave, mak-
ing a total of six wavelengths, or fre-
quencies, for the complete circuit. It was
expiained that, if it should be desired to
extend the circuit beyond either terminal
point, those six micro waves could be used
over and over again in the same sequence.
Thus, two waves of the same length would
he generated at points about one hundred
miles apart, and would not interfere with
cach other, because of the line-of-sight
limitation to their range.

Musical Note Controls Relay Stations

One of the most interesting engineering
features of the new circeuit is the method
by which the unattended relay stations may
be turned o or off from either one of the
terminal stations by radio. The receivers
at cach of the four stations are always
“alive” and ready to catch impulses from
their assigned transmitters. When it is
desired to make the circuit ready for
traffic, New York or l'hiladelphia starts up
its transmitter and scnds a certain musical
note which the receiving circuits are pre-
set to “recognize.” At the unattended re-
ceiver at New Brunswick, the tone passes
through electrical filters—somewhat like a
key passed through the tumblers of a lock.
Electrical circuits “accept” the tone and
relays are actuated, turning on the power
for the “south” transmitter, which, when
in operation, passes the tone on by radio
to the Arney's Mount station. There the
operation i3 repeated.

When the tone signal reaches the Phila-
delphia station, the transmitter at that city
is also automatically turned on, and the
tone starts on its return journey, back to
New York. Operators in New York know
that when the tone comes back to them
from the “north” transmitter at New
Brunswick, the entire c¢ircuit is in full op-
cration and ready for traffic., The constant
presence of the tone keeps the relays closed,
and the circuit in an operating condition.
When the tone is withdrawn from the cir-
cuit, relays click in the same succession
over the round trip to Philadelphia, and
one by one the transmitters are automatic-
ally turned off. Philadelphia has the same
control over the circuit as New York.

Acorn Tubes, “Turnstile” Antennas and
“Resonant Lines” Used

The new ecircuit is described by officials
as an outstanding example of the value of
RCA coorcinated research and engineering
in many special phases of the radio art.
There being no precedent for building com-
mercial apparatus for commercial operation
on three meters, the equipment developed
is unlike anything ever seen. Antennas,
because of their curious form, are char-
acterized as “Christmas trees” and “turn-
stiles.” Certain parts of the receivers look
like smz!l steam engines and the trans-
mitters might be taken for hot water
boilers. Engincers explained that these
odd shapes result from the application of
the principle of “resonant lines” to both
transmitters and receivers, That principle,
developed for this use eliminates crystal
control and provides economical and efli-
cient means of maintaining radio equip-
ment in steady tune at extremely short
wave-lengths.

The heart of the receiver is the “shoe
button” or “Acorn” tube, so dubbed De-
cause of its minute dimensions, and in the
transmitters there are new power tubes
specially designed for microwave service.
These special tubes, along with the an-
tenna, transmitter, receiver, facsimile and
terminal control apparatus were all devel-
oped in a group of laboratories, each spe-
cializing in a separate phase of the work,

It was revealed today that, even before
the completing of the new circuit, the de-
velopment of improvements which promise
nmeasurably to simplify design of future
installations was already under way. These
improvements also contemplate increasing
both the speed and the number of communi-
cation channels which c¢an be handled
simultaneously on a single radio wave.
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Uhtra-Audion transmitting circuit
and A.R.R.L. Minute Man type of
with
powerful 2 stage amplifier operat-
ing speaker. Meter

most efficient adjustment and long
tube life.

R'S'R jl‘-
3-TUBE
COMMUNICA-

TION RECEIVER
5-555 Meters

super-regenerative receiver

guarantees

A new development of the famous Haynes
R-5.R at a remarkable price for this class of
receiver. A regenerative receiver with amaz-
ing selectivity. " It actually will snap in and
out even the powerful Iocar broadcast stations.
Super-rq?eneraﬁon can be used as high as 25

it desired or straight regeneration as

meters |
low as meters.

*Perfect control fo reither phone, C.W. or
broadcast reception, Using two 76 Super.
Triodes and an 80 rectifier it will operate a
speaker on good signals.

Send for complete literature on
either of these

Dept. SW 9
136 Liberty St., New York, N.Y.

e L el L

215 to 10 meters

[GOOD RESULTS Demand
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 324
o

Triplett Electrical
Instrument Co,

[209 Harmon Drive
Bluffton, Ohio

ELECTRICAL /NESTEUMEHTS
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USING 4 TUBES

5-METER DUPLEX TRANSMITTER RECEIVER

PORTABLE
BATTERIES
Self Contained

Not a transceiver but
a complete separate
transmitter and re-
ceiver which may be
used simultaneously
for duplex work. (Send
and receive af the
same time.) Uses latest battery
tubes providing an unusual com-
bination of power and long bat-
tery life.

Complete kit including drilled panel and

chassis, meter, ete. [Less 31260

cabinet and tubes, unwired)
Hinged top cabinet 10”x16"x7/4"... 2.10
Assembly & Wiring ... 3.00
Tubes: 2—30's; |—IF4; 1—33......... .50

FEATURES
%Separate tank and bandspread condensers.
5 uper-regeneration up to 25 meters if desired,
*High voitage A.C. transformers and 80 rec-
tifier power supply built-in.
*Straight antenna or doublet connections with
front panel variable antenna coupling,
*Standby switch for communication work,
All coils are included, giving full coverage
from 15 to 555 meters; also 5 & 10 meter bands,
Complete kit, including coils from 5 to 555
meters; drilled panel, chassis,
power supply, etc., less tubes, $76
cabinet, unwire =
Crystallized metal cabinet ... .. .
Kit of three matched tubes _
Assembled, wired and tested..

RADIO CONSTRUCTORS LABORATORIES

Export Dept.

iII ; 105 Hudson St., N. Y. C.

GET ON THE LIST
JFOR THESE
CATALOGS

Here are the four big
catalogs sent 10 every
Burstein-Applebee cus-
tomer this year. Fach
catalog is brim full of
Jatest information and
lowest wholesale
prices on Radio, Elec-
trical and Refrigera-
tion Equipment, Write
today—get on che list.

BURSTEIN-APPLEBEE CO.
1012.14 McGee St., Kansas City, Mo.

Hot Shot

“el I O

Please mention SHorRT WAVE CRAFT when writing advertisers
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COSMAN 5-Band 15- 550
Meter 4 Tube A.C..D
Receiver
IFeatures Centinuons
Dand spread Tuning o

Ay s 5 lunl IUII An-
senhly Hal

[ 191 1's5e
of e mbes  ad
many other impartant new
deselopments o anake it

one of the year's outstandiug short-v.ave receivers.
Automatic jaek permits headphone reception anid 3
wut huilt in dynande speaker. 17es 2e4IK7's, 1=20
and 1-43,

Complete kil of parts, including pictorial and
schematic diagrams. unmrcd less tubes and

cabinet . $10.50
Wiring and Testing. extra 2.50
4 Matched Sylvania Tubes 2.25
All Metal Crystal Cabinet.. . 2.25
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('_Premew of 1937 Short-W ave Equi pment=—""""~

“Buddy-2'' 2.Tube
A.C..D.C. R:cuver
mn rates an either
A Makes
use ol metal
fube and 1 AT as a
cotabined 1 rier amil
petitende  ontpnt  fihe.
Furuighed with Tonr
plug-in coilt  which
tune frout 15 to 20
meters, Additional
eoils  to exterdd the

rahge down fo 1 and
up fo 2000 meters are available.

Comjtlete kit of parts including pictorial and

schematic wiring diaorams, unwired, Jess

tubes. cabinet and additional coils $ 4.50
Wiring and testing. extra . .. .. .25
2 Matehed Sylvania tubes —..... 1.50
Crystallized metal cabinet . .95
9'3.15. and 200 to 2000 meter coils. ... L73

Improved “Scout” One and Twe
Tube Battery Receivers

These two popular models have
Deen cotipletely resised anid broukin
up-to-date.  The ore tube moed
now makes nge of u ‘19 1ype dual
triode tube o provide two tubx
performance,

The tuo tube madel now makes
use of 1-10 1 sereen grid bigh gain
tube and one type 33 pentode otbut tube, which in
fome cages will permit lowd speaker volume. 'The ks
are both furnished with pletorial mal schematle diu-
grams to permit quick agsenbly and wiring.

One Tube Model Two Tube Model
Complete kit, unwired. less Complete kit of parts, un-
ube, phones and bat- wired, 1633 tubes, phones
ter ies ... and batteries ... $4.25
One Type SM o! 2 Matched Sylvlar;;

Tube
Wiring and ee-lmg
Set  of

.95
e sylvans-t

w-rmu and Te“u

e f D?t e‘ zm
hl- set of 1h weig
b B9

wn ht ph nes. 39 phones .
?l nd 2113 Volt 2-4! and 2
baner-el ............. teries ...

Powertone 5 Meter Portahle 3-Tube
Transceiver

With preper conditions aml locall-
ties this popular medel permits a
workable range up te 200 miles. It
Iz a powerful low cuttent consum-
ing model featuring a unity coupled
eircuit. Ouea you have established
cotiltact there is pa trouble it main-
taining contart when switching to
sending  and  recciving  poitions.
Maukes uge of 1-30 and 2 type 19
tubes.

Comulete kit of parts inciuding pie-

torial and wiring diagrams, unwired,
less tubes. cabinet and microphon

Set of 3 matched Sylvania Tubes

Portable AIl Metal Cabinet ..

Wiring and Testing.

R.C.A.-Victer Hand Mleronhone

TRY-MO RADIO CO., INC.

UOWERTONE ELEC. CO.

Paris for Shuart's

W2AMN 5-meter MOPA

in stock

The Chi Rad complete kit for the 616
S-meter MOP'A enables you to build this | |
excellent transmitter at an extremely low
cost.

We are also prebared to quote prices on
the meodulator equipment for the above
Write for details,

transmitter.

CHICAGO RADIO APPARATUS
Wl A

COMPANY, Inc. —W9PST |
d15 5. Daarbarn 5. Chicags, NI

...Class B $2;7_9 .

Modulator
: for 33,79, wi ransformers
Kit Lixg TUNES

46, 59, 49,
Specify Tubes to be used

Write for full

Information on

The Little Giant
S. W. Receiver o

Summer sPecials on Ultra-High Frequency Parts
Transeeivers and Tubes.

M. & H. Sporting Goods Co.
;512 Market St., Phila.——l

—

(JI‘S

CUJ{OmL)UI

10 Meter MOPA

100% Modulation Capability
No Frequency Modulation
Crystal Control_on 10 Meters
Built-In Power Supply

@ 35 Watts Input @ $57.00 less Tubes
WI"’\ Modulator and Cabinet, less

bes . .. . . L .$94,
W'eu |:\v|1e your mqumes.
custom bUIIders 56 wiﬁ Nl
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Receiver-Adapter Unit
for Ultra Short Waves

(Continned from page 270)

power cable furnishes filament and plate
current.

| Tuning in Stations

The tuning adjustment of the unit is the
same regardless of whether it is used as a
receiver or as an adapter. First. the re-
weneration control is turned up until a soft
hiss, denoting super-regeneration is heard.
Then stations are tuned in by slowly turn-
ing the variable condenser. “When the set
is tuned to a station the hiss is *knocked
out” by the carrier wave of the station and
only the signal is heard. The se¢t is most
| zensitive at the point where super-regener-
ution heging. Adjustment of the coupling
between the antenna c¢oil and the tuning
coil may be necessary to eliminate “dead-

When used as a receiver the unit requires
a 6.3 volt filament supply—storage battery,
four dry cells, filament transformer, ete.
and a single 45 volt ““B” battery. However.
too long leads and other careless construc-
tion may necessitate higher plate voltage
in order to obtain super-regeneration.

Since receivers differ so widely, successful
use of the unit as an adapter must depend

858 Cortlandt St. N.Y.C. 7nmewhat upon the ingen;.lity of the builder.
. t is easiest to use an adapter with a sim-
179 Greenwich St. N.Y. C'J ple regenerative or tuned R.F. receiver,
— T T T
<ADAPTER- R, 6cs ~RECEIVER- Rl &cs,
.
L2 =
* -
LL
RFC ™
\ -
RZ\‘
BY A Btooe ] T | 4
-A - Il ot
i - wearers! | 7 - B+451090v. 6.3V, ('B_—
. o . 4 wire casLe
d l':l L2 -F-: - a . | m! 6cs I — PV
——— 4-' | | \;ll'ﬂk J | | |nearers
| I:.- g, 5 STA o\
LL"t"' TS (] s
. ';;’E:. Pﬂm c2 g I“l'r:o‘;%t
T 1 = —e —I_“ | |' T ! =,
RFC o e = H L | 1
ey s SN
o PR | o
&%
-Al- -ADAPTER-

Diagrams above show “adapter’” circuit con

nections, and also the hookup when the one

tube unit is wired for use as a “receiver.”

Note that there should be just enough
space between the stator of the tuning con-
denser and the grid prong of the tube to
mount the midget grid eondenser and
grid resistor. The lead between the
rotor of the condenser and the plate of
the tube should be less than one-half inch
long, The .006 mf. mica condenser is
soldered directly between the end of the
ultra high frequency choke and the cathode
prong of the tube socket. The leads be-
tween the variable condenser and the pin-
tip jacks used for coil mounting should like-
wise be very short. These jacks are mount-
ed on a strip of hard rubber, or preferably
victren, or other high prade insulating ma-
terial. A similar strip of insulating ma-
terial holds the binding posts used for mak-
ing connection with the antenna. If a single
wire antenna is used, one binding post is
“grounded” to the cathode prong of the tube
The stitffness of the wire is sufficient to sup-
port the antenna coil which is closely cou-
pled to the grid coil.

The variable resistor is mounted on the
panel. An insulated coupling is used be-
tween the variable condenser and the dial
to eliminate hand capacity. A four-wire

although the experienced builder who un-
derstands the circuits may successfully ap-
ply it to even a complex broadeust-hund
super-heterodyne. Regardless of the type
of reccviver, the first step is to determine
which tube precedes the first audio stage.
‘The tube is then removed and the number
of prongs noted. Then a plug with the
same number of prongs—it may be an old
tube base—is obtained and the power cable
from the adapter-unit is soldered to this
plug, The two wires in the cable which con-
neet with the “heater” terminals on the
6CH socket are wired to the heater prongs
on the plug; the B minus wire in the cable
poes to the cathode prong., and the B plus
cable wire is wired to the plate prong.
Other prongs which the plug may have are
not used.

Example of Use As An “Adapter”

Perhaps a specific example will make this
clearer. The adapter shown in the photo-
graphs was build up for a friend whe uses
it with an 1.C.A. Universal Mascot receiver
which has the following tube line-up: 78
tuned R.F. stage, "37 detector, ’77 first au-
dio, and '42 pentode power output tube.

Please mention SHORT WaAVE CrarFT when writing advertisers
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Since the '37 detector precedes the first au-
dio stage. the super-regenerative adapter
replaces this tube and the plug on the power
cable has five prongs to fit in the type 37
tube socket. Four of the prongs on the
plug are used; the two heater prongs to
furnish heater current and the plate and
cathode prongs to furmish “B” current,
The fifth. or grid prong, is disregarded.

In using the adapter, the adapter plug is
placed in the type 37 tube socket. Which-
ever plug-in coil happens to be in the re-
ceiver is left there so that the power supply
may feed through the tickler coil to the
plate prong of the adapter plug. The an-
tenna is. of course, connected to the adapter
unit and all tuning is done with the
adapter. Thus we have in effect a type
6C5 super-regencerative detector, followed
by a type 77 first audio and a type 12 sec-
ond audio. This combination works very
well and allows loudspeaker volume on all
stations. One of the most frequently heard
ten-meter stations is K6MVV, an amateur
phone station in Hawaii. which is often
R&-9 during the afternoon (in Grand Is-
land. Neliraska). As most listeners know,
the five and the two and one-half meter
bands are useful chiefly for “local” com-
munication.

Of course, it is assumed that this unit
will be used as an adapter with sets using
6.3 volt tubes. To use it with 2.5 volt re-
ceivers it would be necessary to have a
separate filament supply for the adapter,
although plate voltage might be obtained
from the receiver.

I’ar{s List
L1. ten meters:
8 turns No. 14 enameled wire: 115 inch out-
side dia. form. 3§ meters.
4 turns No, 14 enamelad wire; 11§ inch out-
side dia. form. 214 meters.
4 turns No, 14 enameled wire; 5% inch outside
dia. form.
L2, 2 turns No. 14 enamcled wire; 115 inch
outside dia. form.
Cl1, 000015 mf. midget variable eondenser.
C2, .00005 mf. midwet fixed enndenser.
C3. .006 mf. mideet fixed condenser.
R1. 10 meg, midget resistor (M or 14 watt).
R2,' 0-200,000 ohm potentiometer (variable re-
sistor!,
RFC. hirh fredqueney radio frequeney choke.
Mise. sucket. binding posts, chassis, phone tip
jacks, couplings, cte.

More Frequencies for Amateurs
Demanded

More space on the air is needed by ama-
teur radio operators in the future if they
are to be ahble to most effectively perform
such public service functions as the emer-
gency flood communications work which
elicited such high praise from press and
public alike last Marvch, it was stated re-
cently by witnesses testifying on behalf of
the amateur service at an engineering con-
ference of the NFederal Communications
Commission.

{ Warner, secretary, and F. E.
Handy, communications manager of the
American Radio Relay League, national
aniateur arganization, presented detailed
argpuments ssserting the value of the radio
amateur both from a technological and
emergency communications standpoint, and
showed the congestion in the major ama-
teur hands to be so great as to hamper
effective operation,

Ross A. Hull, a recognized authority on
ultra-high-frequency work, presented de-
tailed testimony on engineering considera-
tions associated with allocations in this
region, and outlined the amateur's work
and future needs.

Although representing 929 of the sta-
tions in the United States. amatcuvs have
but 7% of the frequencies below 60.000
kiloeyceles, Handy pointed out. Their con-
gestion is o great that in the 7,000-7.300.
kilocyele region, used internationally, there
are over 400 stations jammed in every
channel. In the 3,500-1000-kilocyvele hand,
where a great part of amateur cmergency
communications work is performed, there
are 189 U. 8. stations per channel on an
average. Additional frequencies were re-
quested by the League in both of these
bands, as well as in the ultra-high-fre-
quency region,
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SM! ALLIED RADIO

YOU NEED THIS BOOK

Here it is—the new 1937 ALLIED Radio
Catalog—152 pages npacked with Every-
thing in Radio. 10,000 duplicate and re-
nlacement parts: latest types of amateur
transimitting and receiving gear; newest
test instruments: 1937s finest metal-tube,
all-wave raldio receivers: new kits for set
builder-; complete lines of advanced public
address  equipment: tools; books: cte.
Everything for evervone in Radio at the
lowest prices!?

SERVICEMEN! Pare after pave of test
equipment—newest tube-chockors, sot-test-
ers, analyzers. oscillographs, meters—as
well as thousands of replacement parts,
tools, hooks.

AMATEURS—FExperimenters! A tremen-
dous assortment of transmitters and re-
ceivers to meet every Hanmi requirement,
Also dozens of build-your-own kits.

ALLIED RADIO

CORPORATION
833 W. JACKSON BLVD. CHICAGO, ILL.

DUR NEW 1947

S
'-
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¥

2

CATALOG
Sgpp/y uide fo

FVERYTHING
IN RADIO

FREE'Y

152 BIG PAGES

Complefe .

MORE THAN 10,000 ITEMS
AT LOWEST PRICES

SOUND-MEN! An elaborate display of
high «quality Public Address enuipment for
every sound need. 8 to 60 watts: perma-
nent. mobile, portable. In 110 volts AC,
6 volt, and universal models.

RADIOS! Newest 1937 models, All-Wave,
Dual-Wave, and Short-Wave sets from 4 to
17 tubes. New metal-tube AC, AC-DC,
G volt, 32 volt, battery and auto sets. Also
Farmpowr units and Windchargers.

No matter whit yvour raldio needs may
be, you'll find them eompletely covered in

the new 1937 ALLIED Radio Catalos.
WRITE NOW FORl YOUR FREE Cory!

<)
&

“f*i FIND EVERYTHING | NEED
IN THE NEW 1937 ALLIED
CATALOG. ITS THE FINEST

MOST COMPLETE RADIO SUPPLY
GUIDE | HAVE EVER SEEN.

Allied Radio Corp,, Dept, 3-1, l
833 W. Jackson Blvd,, Chicago
O send me yeur Free 1937 Radio Catalog. T am es- l

peclally Interested oo e e L. L e

Name .. T omm 00 © o—en  oomomem I

Address . .. o o = p—— ——_—
L 1. 3 5 B R F B E X |

STOPPANI COMPASS

Thousands have -
been sold in all
parts of the
world. Cost
the U. S.
govn’t. over
$20.00 each.

STOCK (S
LIMITED

Rush  your
order before
they are all
sold.

Our price prepaid $4.50 each
Cold Shield Products Co.

17 West 60th St. New York City

CORNELL-DUBILIER
TYPE TD DYKANOL
Transmitting Condensers

ot o THE smallest | ., most depend-
' able oil filled condenser avail-
B =, uble today!
(llnl]k these features and  eonvaney
et s lr
® lormetically soaled in welded non-
LT Ne antiihers
& bawmoned wirh glized poreelain in-
AL
& Wil operate at 10% abave rating
M thoul njury to unit,
& Inliy nty per cent smaller than
B oprevioms Bvpos
® L atromely  jnespensivy theek
a few of the units fistod helow
1t mid. 1000 V.D.C. 275"x2 13 16"x1 1/16"$2.50 list
2 mid. 1000 V.D.C __4 x1 13/16"x1 1/16” 4.50 st
1 mfd. 2000 V.D.C. 43,"x1 13 16"x1 1716 5.25 |at
2 mfd. 2000 V.D.C. 43 x 21 2"x  1l" 8.00 list
Awvailable in a complete capacity range from 600 to
100,000 voits D.C. Write for complete dctails today!
GCatalog No. 128 free on request.

CORNELL.-DUBILIER

L]
437F BAONXK BOULEVARD
HEW YORHK
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_RADIO INSTRUCTION

¥You Can Become a Fast, Capable’

RADIQ OPERATOR at Home
With the Famous CANDLER
Scientific Sound System

i That trained
¥ -~ Champion
: | McElroy

Whose
Speed is
69wpm

FRLEL—1936 BOOK OF FACTS for Beginners,
Radio ops and Amateurs. Contains McElroy's
own story, how bhe learned code and became
champion, also story  of
Jean Hudson, W3BAK. 9
year old World's Cham-
pion 1n Class 'F

Fastest  Amateurs and
Com'l ops were CAND-
LER truned You can
learn Code RIGHT with
the SYSTFM that taught
the Champions. A card
will bring this valuable
BOOK w0 you. No ob-
ligauon.

CANDLER SYSTEM CO.

Dept. $-9 ASHEVILLE, N. C.

MHigh BFFFE

BOoK & FACTE
Faa
B s Dperabare

MAC KEY AT §7.95
finest speed key built

MacC O8C at $3.93 ac de eseillater. Tone control.
MaC CORD 2100 navy shin speeel key and,

MAC MARINE nocedver 530-850 meters. £ inldf
e cluxe Ma¢ KEYS £15.00 fin di. Wri e,

T. R, McELROY, 23 Bayside St., Boston, Mass.

If u hy Mae Koy wil me for xmy ipl & Jdsib

WATCH FOR THE NEXT "FAN"
NUMBER, THE OCTOBER ISSUE,
OUT SEPTEMBER IST

LEARN TELEVISION with RADIO-NOW!

Lrvat o s

ot
& MOMTHS THOROUGH
"PRACTICAL TRAINING

'S_.Q. NOEL, Pres. First National Television, Inc.

Dept. B-9, Powee & Light Bidg.. Kansas City. Mo.
priiaiy , N

A &

Name -
Addrs— ——

Radio Amateur Course
(Continued from page 283)

“dent” in the characteristic rushing sound
of the =upur-regencrator.

Tn the vutput eircuit of the super-regen-
erative deteetor, we find indieated a 70 to
100 mh. R.F. choke by-passed with two
002 mf. condensers. Theoretically, this
choke rhould he relatively large. However,
actual practice has proven that the usual
215 mh. R.F. choke is entirely satisfaetory.
The idea of this filter is to keep the low
frequeney oscillutions out of the AF. amp-
liticr grid circuit.

Battery-type Receiver

In Fig. 2. we find a self-guenching bat-
tery-type, H-meter receiver, which is gen-
crally accepted as a good design for port-
able equipment. This uses a split-coil cir-
cuit and sufficient feed-back is employed to
cause xdlf-guenching in the detector cir-
cuit. The frequency of this ‘“quench”
is governed largely by the amount of feed-
back. the size of the grid-leak, and the size
of the grid condenser. The vulues given in
the diagram are generally found satisfac-
tory.

In Fig. 3 we have what is probahly the
nmost “popular” of all super-regencrative
receivers. This is a self-quenching tricde-
detector with the pentode aundio amplifier.
This was originally introduced in the
November, 1934, issne of Short Wave Craft
and from it sprung a great number of re-
ceivers of the self-quenching variety, When
first introduced. this receiver cuaused many
unfavorable comments. The “old guard”
experts frowned unfavorably upon this
method. but gradually conceded that it is
the best simple arrangements after all,
It possesses many desirable qualities inas-
much as it is entirely self-regulating and
when adjusted for the proper amount of
feed-back, it is an extremely sensitive af-
fair; undoubtedly more sensitive than the
usual run of the older type separately
quenched  detectors. We here huave used

the cathode as an active R.F. element by |

conneeting it two or three turns from the
low potentiul end of the grid coil. In ad-
justing this type of detector, starting off
with no plate voltage and raising it gradu-
ally, we find that at one point the detector
will elick inte oseillation.
generation contrel is advanced further,
raising the plate voltage, the detector will

And as the re- |

eliek again—this time into super-regener- |

alion.
second state of oscillation, where the de-
teetor is the most sensitive. Here too the
955 ultra high frequency tube may be used,
but on 5 meters the conventional type, such
as the 37, 76, or 56 will provide a much
stronger audio signal. With the 955 two
stages of audio frequency amplification
would be necessary.

Tuned R.F. Stage Ahead of Detector

In Fig. 4 we have a morc advanced re-
ceiver. employing a tuned R.F. stage ahcad
of the super-regenerative detector. The
muin advantage in this case is in the
elimination of undesivable radiation of the
detector. Super-regencrative  detectors
emit a strong squealing or modulated sig-
nal. which will interfere with other receiv-
ers located nearby. and for that reason it
is advisable that where only a detector is
nused without R.F. ahead of it, the antenna
l coupling should be loose; and also the tubes

should be operated with as low plate voltage
as possible in order to limit this interfer-
ence. Aside from overcoming this evil, the
tuned R.F. stage provides an appreciable
gain in sensitivity and makes the super-
| regenerative detector more easy to handle

It is just at the point beyund the |

YOUR CODE—ISIT
FAST ?
COMPLETE?

ISSTRI'CTOGRA'IT not
d s the epsiest, ot

t LI el des
"

or o F Ly,
with complete Book ot In-
Structions, You may huy or

. cost, Send
risl-vard for complete de-
lails now 16—

INSTRUCTOGRAPH

Company, Dept. SW-9 m‘ﬁj

912 Lakeside Place, Chicago, [Il.
Canaf an Repre erlatines
Radio College of Canada, Ltd., 863 Bay St., Toronte

—
IDENTIFY
Short il
Wave wﬁh"iﬁs
League ORGANIZA-
Members TION

In order that fellow members of the LEAGUE may be

ablo to recognize each other when they meet, we hava

designea this button. which is sold only to members

and which will give you a professional appearance.
f you are a member of the LEAGUE. you
cannot afford to be without this insignia of
your membership. It is sold opnly to those
belonging to the LEAGUE and when you see
it on another, you can be tertain that he is a

member.
Lape] Button, made in bronze, gold 3
filled. not plated, prepaid..._ ... ...._ 5c
Lapel Button, like one described lhuve.sz 00
but in solid gold. prepaid. . ... Oppoaog y
Short Wave League, 99 Hudson St., N.Y.C.

Earn While Learning at Home!
TN B0 ¢

pUBLIC ADDRESS |PHILCO
&) t-1 13 CROSLEY
ZENITH
alune Muse b GRUNOW
o and 46

wuick cams. WoT-1 WAY
Enmbirewl by 50 hig con- |other
¢

Wit for big Op
P ity Hooh FREE. |Mfges.

RADIO AND TELEVISION INSTITUTE,Inec. |endorse
2150 Lawrence Ave., Dept. 216. CHICAGO. ILL. R-_T-I

TtcA Institutes offers an intensive course of high
standard embracing all phases of Radlo. Trac-
lical training wlith modern equipment at
New York and ChieaBo scliools. Also spe-
clalized courses and Home Study Courses

under “"No obligation”® plsno. Catalog.
Dept. 8wW-36.

RCA INSTITUTES, Inc.

.. New York. 1154 Merchandise Mart, Chicage
*» v"“‘;!cs:?-ymuu' Standard (n Kadio Fnstruction Sincy 1909 €

QU ICK WAY fomakemoneyin
RADI Modernh receivers are

demanding men with
modern tralning for
service work. New tralning method
and service equlpment offer starts
you earning almost at once. Up to $3
an hour ¢asy in & short time. Write
today for FREE hook of detalls.
Radlo Training ‘As;o;’latlon of America

Chicagoe

4525 Ravenswood Ave..

oo m—

e !
~~ RADIO COURSES
"RADIO OPERATING: Prepare for Gov't
l.icense Exam, @ RADIO SERVICING:
Including Short Wave @ AMATEUR
CODE @ New Course in ELECTRONICS:
Dav and kvening Classes. Booklet Upon Request. |

New York YMCA Schools
6 W, 64th Street. New York City

ENGINEERING,
broadcasting. avistion and polics radio. servicing, ma-
rine radio telegraphy and telephony, Morse telégraphy
and rallway accounting taught thoroughly. Emgineer-
ing course of nine months’ duration squivalent to three
years of eollege radio work, All expenses low. Cata-

log fres. B8chool established 1874,
Dodge's Institute, Turner St., Valparaiso, Ind.

Please mention SHORT WAVE CRAFT when writing advertisers

WwWWww.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMEER,

and smoother in operation. In the diagram
in Fig. 4 we show a pentode in the R.F.
stage which may be of the conventional
glass type, or of the newer metal type
tubes, or the Acorn 954 pentode. The 954
in this case is decidedly better than the
others, in so far as gain is concerned. The
detector and A.F. portions of this receiver
are identical to the one shown in Fig. 3.
Inductive coupling is preferable between
the R.F. and detector stages. However,
in Fig. 1A, we show a method of coupling
through a eapacity with shunt voltage feed
to the plate of the R.I°. amplifier, In this
case the most effective coupling is brought
about by tupping on to the detector coil
at about the mid-point.

In cach of the circuits we have shown
the antenna either tapped on to the grid
coil of the input stage, or through a coup-
ling coil. llowever, if a doublet antenna
is used the coupling coil of course, is recom-
mended.  IHowever, for a single-wire an-
tenna or one having a single-lead, tapping
the antenna on to the grid coil, near the
low potential end, is preferable to the
older method of tapping it directly on to
the grid side of the coil, The method shown
in the diagrams permits a greater varia-
tion in the degree of coupling, without ap-
preciably affecting the calibration of the
grid tuning condenser. Tuning of the R.F.
stage is similar to all other receivers, us
the R.F. stage comes into resonance with
the detector stage, there will be a slight
dip or decrease in the rushing sound and
it will be necessary to advance the regen-
eration control for proper results.

Type of Antenna

Nearly any type of antenna will work
with the 5-meter receiver. Aside from the
doublet, the most effective antenna has been
found to be a single eight foot wire with
the lead-in tapped directly on the top as
shown in Fig. 4{B. The lead-in should come
directly from the top of the antenna, at
an angle of approximately 45 degrees, and
should be no closer than this to the antenna
proper. The length of lead-in does not
seem to be important and tests have proven
that stations which could not be heard on
many other antennas came in at an R5 or
6 strength with the one shown.

In the tuned circuits of each receiver
we have shown a 15 mmf. condenser and
have given the sizes of the inductances.
This does not provide an appreciable
amount of band-spread and to increase
this, remove one or two plates from the
15 mmf. condenser and add turns to the
coil. The Acorn tubes will require a greater
number of turns in the coil than the large
glass or metal tubes. In each case the coil
may be adjusted by spreading or collapsing
the turns, in order to place the band well
within the range of the dial. This same
method is used for tracking the R.F. and
detector stages.

In our next lesson we will discuss vari-
ous types of superheterodyne receivers for
uitra high frequencies.
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“ULTRADUPLEX” S-Tggeertrer

215, TO 5 METERS (56 TO 120 MC)

Embodying all the latest innovations of the ultra high fre-
quency field, this really compact and separate receiver and
transmitter successfully fulfills the innermost desire of the
Amateur for trouble free duplex operation.
consists of a 1C6 detector operating on an entirely new and
heretofore unharnessed principle, and a 1F4 amplifier.
new 1E7G Class A modulator together with a 1B4 speech
amuplifier and 19 oscillator comprize the transmitter.
rate antennas are used to insure peak performance of both
units at any frequency settitigs.

miles may be expected in ideal localities.
Supplied complete with all eoild, including coil for 10 meter recept-og._
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The receiver
The
Sepa-

A workable range of 200

drain

%% b

tivity

1C6-1F4-19-1B1-1E7G
Positively duplex

Ruilt-in loudspeaker

New type detector circuit
1005, Class A modulation
Extremely

Absolutely non-radiating
Tnereased effective sensi-

Complete

with built-in 5
speaker. and

cabinet with 1
battery com-

partment. wired and tested,
less tubes, batteries, micro-
phone and antenna.

Set of 5 Sylvania tubes..$1.62

Hand mierophene $1.95

low current

Adjustable8 ft. Antenna $1.60

H Ly
3-Tube Portable Transceiver (wivers
(Built-in Loud Speaker)
; A compaet powerful % & 5
meter portalle transceiver de-
slgned for loud speaker oneratlon,
iy now available in the Ultra 3 BB,
This rtemarkable unit wili be
feurnl capable of maintaining
positive contact when communi-
cation is once establighed, Class
A 1007 medulation 1s employed
This has been made possible by
the new 2 Voli tubes: 1¥4 Class
A muniulator—1Bi  high gain
speech amplifier. These togetlier
with a 19 tyve. Oseillator-Super
regenerative detector resuit in
an idesl teansceiver. When used
as a recelver loud speaker vnlume
is assured. In ideal localities 8
warkanle range up to 200 miles
mav e exnected,

Supplied :nmplete with all coils, including coil for
10 meter reception

Cutuplete hit of parts (ncluding all coflal  leag
batteries, lulnl spcaber. micruphone sod cubihet. 9

uhwls
Wired and u-m-d $2,50
Sylvanis. 19-1F4, 1118 set of 3 matthed tubes 2.50
(,-bln-! with buiit-in sirtsher nud battery combDart

...... 2,28

C-I mel leas built-in speaker with battery compart.
irht §.9%
Cabinet less buill-in sPeaker, less battery compartment 1,10
1iand microphone, s
Matched svsuaer 1.2%

UltradA- 4-Tube A.C. Operated Transceiver

(21/2 ta 3 Meters)

In the de-
St ign of the
NUlira 44,
A.C. oper-
ated trans-
celver,
every tra-
dition of
radio value
has been
incorpor-
ated. Built-
in dynamic
speaker.
zelt enntatned power supply, Class A 100% miodula-
tion are cily a few of the outstamding features of this
‘Ultra High Frequency.” product. The new all metal
tubes are used as follows: GF6, (‘lass A modulator—
I'ower amplitier. AI7, hizh gain speech amplltier—131
A.F. amplltier, 541, rectitier, 6 A6. Oscillator-detector
The Tltra 4A Is combletely filtered at both R.F. an
AP, Levels. Alllnlllnlll' thone jrek silences speaker.
Tuning range 215 to 5 meters with 3 watts output.
Supplied complete with all coils, in¢luding coil for
10 meter reception.
Wired and tested 33 00 $] 595
Black wrinkle finished cabine
uvlvnnh OA, 83T, 6F6, 524 matched aet nl ‘lubel

nd microphane |
Pictorial diagram furnished with kit

Complele kit of barts inclading -.ll coils l.u
eabinet. tulies. mdcraplione, unw

Good News from COCO!

Editor, SHORT WAVE CRAFT:

Station COCO of Havana, Cuba, broadcasts a
special English program of the Corporacion
Nacional Del Turismo every Sunday night from
8-10 p.m., E.S.T. They invite listeners to write
in and the best letter submitted each month is
awarded ns a prize, a case of 12 bottles of
“Bacardi Carta Oro,” that famous Cuban drink.
I won the award for April. But winner or not,
every “writer-in'’ receives free a large illustrated
booklet on Cuba.—Ernest J. Orishek, 118 White
St., Westfield, Mass.

ULTRA HIGH FREQUENCY PRODUCTS COMPANY

WRITE IN FOR FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE

140 LIBERTY STREET
NEW YORK, N. Y.

2-Tuber with 91 to 2000 Meter Range

(Continued from page 280)
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range of 914$-2000
meters, is  illus-
trated in diagram-
matic form in the
picture at the left.
Plug-in eoils en-
able the operator
to immediately
convert the set for
the different hands.
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FREQUENCY-CONTROL &
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BLILEY LD2 CRYSTAL UNIT

A powerful, highly active, low
drift crystal unit for the 40,

80 and 160 meter bands.
At all Bliley Dealers $4.80
BLILEY ELECTRIC CO,ERIE, PA.

Rmerican Microphone Co., Inc,

CRYSTAL, ELECTROSTATIC
CARBON, AND CONDENSER

Microphones, Stands, and Accessories
New catalogue available upon request.
1915 South Western Ave., Los Angeles, Calif.
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YOUR
VOICE
HUMAN

?

Give the pleas-
ing, individualizing
elements in your
voice a chance,

HilLevel

stand and 8' cable

List $25.00

Specifications:
level minus 54 D. I
Frequency response ftat
from 300 to 6000 eycles.

On your fone rig
HiLevel gives you
a ful HUMAN
voice,

outjat

Learn of “clipped
voice” in micro-
phones. Send us this ad and your
return address.

The TURNER COMPANY
Cedar Rapids, la.

Litensed under patents of Brush Development Co.

H. G. CISIN'S
METAL TUBE

PRE-SELECTOR
3.Tube Kit 5695

Complete. Kit with all coils. highs
quality Fand-Aill parts and ineluding
drilled chasais. less tubes, uniwired

st of 3-Matched Metal Tulws $2.95
Above Kit wired and laboratery-tested—$2 exira

H. G. CISIN, CHIEF ENG.

ALLIED ENGINEERING
INSTITUTE

98 Park Plate Dept. $-28, New York, N. Y.

at an unusually Low PRICE
2 Only a Few Model X left
323 volits PURE DC at 30 MiiN-
Peres and 24 Voits AC CT 8
Compile d

5|
~ tllb.. "n'fné"ﬂ"ﬂ'ﬁin ‘l’l‘.’
$PECIAL PRICE, only
MODULATORS
8 Watts

Uses twp 2AS tubes, comes completely wired
Has single button mike transiormer and
ComPlete tess ss 9

Modet X.8
and tested. .
choke couPling to transmitter.
Power or tubes. S t

12 Wa

tts
Uses a 76 and two 82 tubes, completely
Has double buttoen mike transformer
Complete less

Mode! X-7.
wired and tested. u
and choke coupling te transmitter,
power or tubes. The best bargain in radio.

Special L

The General Engineering Corp.

Dept. S-9 Charlotte, Michigan

Mo

ufacturers of

WITREOUS TRANSMITTING GRID LEAKS
VOLUME COMNTROLS - POWER RHECSTATS

te far Complete Free Catalog

ELECTRAD, Ine.

arick Street, Mew York

Build Your Own

Wind Charger from old auto genetatol.
We show you how. Make money building
for others. Light your bulldings and play
radio. Dime brings complete plans and cate
alog, 20 other generator changed, motol
welders, electric fence, electrie lout
motor, etc. Satlafaction guaranteed.
LeJay Mtg, Co.,1417 Lake, Minneapolis, Mion
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The New National NC-100 Receiver

{Continued from page 278)
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Diagram of NC-100 Receiver.

Detail of coil shield box.

above, is not used at all. The input im-
pedance of the receiver varies over the
total frequency range but averages about
500 ohms.

Output Circuit: As shown in the sche-
matic diagram herewith the output leads
of the receiver are brought to a 4-prong
socket, which is mounted at the rear of the
chassis. The speaker furnished with the
receiver is supplied with a cable and plug,
which is simply plugged into this socket.

A headphone jack is mounted on the front
panel and is wired in such a manner that
the speaker is quiet when the phones are
in use. The impedance of the headphones
should be approximately 20,000 ohms, this
being the usual impedance of phones hav-
ing a total DC resistance of between 2000
and 3000 ohms. The receiver cannot be
operated unless the speaker plug is in-
serted in its socket, even though the
speaker itself is not being used.

Speaker Mounting: The speaker is sup-
plied either in chassis form, unmounted,
or mounted in a small cabinet finished to
match the receiver., To obtain best tone
quality the speaker should be mounted on
a large baffle isolnted mechanically from the
receiver. The baffle should he of non-reso-
nant material, so that it will not vibrate,
A baffle three or four feet square will gen-
erally prove satisfactory. More uniform
bass response will be obtained by increas-
ing the baffle size up to about 9 feet square.

Mounting the speaker and receiver in the
same cabinet, or console, is nrot recom-

mended, since vibration from the speaker
is apt to be transferred to the tubes, pro-
ducing microphonic noises.

Tuning Controls: The main tuning dial
is located near the center of the front
panel and operates the 3-gang tuning con-
denser. This dial is of the multi-revolution
type operating through a spring-loaded
gear train having a step-down ratio of
20 to 1. In tuning across any one coil
range, the dial makes ten complete revo-
lutions and since its diameter is four
inches, the equivalent scale length is ap-
proximately twelve feet. There are fifty
divisions about %” apart around the cir-
cumference of the dial and the index num-
bers are changed automatically as the dial
is rotated by means of an epieyclic gear-
ing, so that the calibration is numbered
consecutively from 0 to 500. The index
numbers are actually changing continu-
ously, the shift occurring at the bottom of
the dial where it is not ordinarily visible.

Through this mechanism it is thus pos-
sihle to obtain a continuous dial reading
from 0 to 500, with the result that all sig-
nals are well spremd out on the scale, mak-
ing tuning and logging both convenient and
precise.

'|
¥

The coil pin-contact springs are clearly
shown in this photo.
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The tuning system is so arranged that
the dial reading inerecases with frequency,
as shown by the calibration curves.

Range Selector: Immediately helow the
dial is the range selector knob which ac-
tuates the coil changing mechanism. This
knob must be rotated approximately one
turn to change from one range to another.
The arrangement is unique in that each
individual coil is completely shielded from
all others and that only the coils actually
in use are in any wuy connected in the
circuit. This autematic * ‘plug-in coil” sys-
tem is extremely cfficient. Dead spots, often
occurring when using unshielded coils in
eonjunction with a switch are, of course,
completely absent anid the particular coils
in use are in the best position both me-
chanically and eclectrically. The relatively
large movement of the coils, when chang-
ing from one range to another, makes pos-
sible the use of rugped contactors of such
construction that trouble-free performance
is assured.

Band Indicator: The five coil ranges are
marked on the front panel in a horizontal
line directly over the runge sclector knob.
Fach of the range markings has a small
“window” in back of which an indicator
appears when that particular eoil assembly
is plugged into the cireuit.

Starting at the lefthand side of the front
panel the uppermost knob is a tone countrol
fur varying the frequency characteristic of
the audio amplifier. When the control is
rotated to the extreme counter-clockwise
position, high frequency cut-off occurs at
about 1500 cycles. In  the mid-position

(zero) the characteristic is flat from 50 to | ~

10,000 cycles. At the extreme clockwise
position, low frequency cut-off sturts at
300 cycles, and the characteristic rises
(about 6 db.) between 1000 and 5000 cyeles.
When receiving strong signals free from
interference, best audio quality will be ob-
tained with the tone centrol set at 0. When
receiving fairly weak su;nals through con-
siderable interference, it is often hclpful
to retard the tone control so that the noise
will be reduced in relation te the signal,
Below the tone control is a combination
switch. In the extreme counterclockwise
position the receiver is turned off; in the
mid-position all heater circuits and the
rectifier are turned on but no B-voltape is
applicd; in the clockwise position the B+
is turned on to place the receiver in oper-
ating condition. 1n other words, the right-
hand switch position is used for tempo-
rarily rendering the receiver inoperative
as required during periods of transmission,

B e |
DiaL REalingG

| | [T~ s e

f-*"»- CALIBRATION
1 a2 CURVES
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T EEEE VS R 1

150 | | 2 253 300 330 460

The various bands are covered in the man-
ner graphically shown above.
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RADIO OPS!! Here's the rorclver yan've heen waiting
to hear ahoul. Continnous tuning, wilhaut a hreak, front
5ot 20,000 meters, 1 :ahhr.ue all the wa
Autenna trimmer, band spreader on atl waves, hreak. i,
switch, phone Jack—cvery(hing a_real operalor's teceiver
yu'lluu'(tl bkave, nnfl housed N our new attractive all. mcl'll
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r.f., l
Huilt o lnizhest Ll.lluk
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extension of tuning range -
1o4aonm, lan*t he L;muu!‘ if Jdesigned for shurt
“~ only. able in 3 lnmng ranges.
rices on . Inndets follow:

G 'RANGE.

""“’ uth vrmeeseases-5 75,00
rrremrerre. 554,00

...$46.00
lulws

Model 11 AA. AMATE ll TU

3 to 550 meters. -
T‘ri--«w include
Available fuor D.C. amd
D.C. with separate  puow ll
H\l'\""l)l\l‘b ¥

R.C.A.
| rnllon. also A.C
« Wrile for (I.euils
\IVERY.

SARGENT MODEL 11 UNIVERSAL—9.5 to 20,000 Meters

| ol oae

l_“RO\I the ultra highs to the audio !reuuancles' That
is the tuning range of Model 11 Universal. Not
anly has this tremendously wide frequeney range been
covered efticiently throughout, hut short wave perforn -
ance las been Imbrmed over anything presiously of -
fered in a hmed rf, receiver. Moxlel 11 is an engineer-
ing achievement of the 1lest onler. mul it gets a hew
standard of tuned r.f. performance. We heliave it to he
the finest reeciver of i3 1ype ever ufactured. The
extreme sensitivity. quictness amd Hexinility, tor which
rers are noted. have heen retained in Tull and
selectiv has heen inproved to such a point that it is
m‘iur-hul only by the mast cxpenslve, multi-tune re-
orivers,

AMATEURS—A COMPANION RECEIVER
FOR THAT BIG SUPERHET

Owners of well equinped amateur stations pride |hem-
aetvez nwpon being remdy far all ewergencies.  No one
kiows when cmergency conditions might feqnire recep-
tlon of signals on 600 T, OF frotn e airplime
beacons of long wave pav tion.  When the emer-
rrives there is bo time 1o hay-vwire a long wave
recviver.—the amateur that is the here amil saves the
dav iz the one who has the right emipment on hand
to start wiltli, Reaides 1tg emergeney use, Maodel 11 is
an execllent stamd-hy receiver.—so gomdl in Faet thm
the Largel sets iwgln eollecting dist abowr the time
Madel 11 goes 1o the shack!? It huis every fealitre that
ahheals to 1he cxperichesd wirdess opoeator, and will
be a friend lo either the C.W, or the nhone muan.

IMMEDIATE DELIVERY

We speelalize in reecivers for long wave coverage. and
for D, amld attery operation ag well as for A, tur
e, and Iuttery receivers ure engineercd s separate
wnits. not re-hashed from AU, de<igng. Our long wave
receivers are wmt wimbly short wave gets with some ad-
il conls hookel into the eirenit.  These receivers
are plamned, Taid om. designed for high efciency on
the lons waves as will as short.  [For ahnest any type
of scruice they will give satisfaclion on the wavelengths
eovered.

E. M. SARGENT CO.
212 9th St., Oakland, Calif.
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: Model IO—Gnr Luning I“:m):c r)n'ly. 9.3 to 50 meters, |4
Hasic en » Madel 11, A complete ama- [
teur receuwver I .'qll't‘ Imllt in speaker_and ¢
poser AL tubes, K750 :
net dor AC. mo A \il.mle .ugo for D.C. and bat- |
tere. WAle far delnds, Hi
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There are two insulated

terminals l
mounted at the back of the receiver chas-
sis. which are connected in parallel with |
the B+ switch. They are intended to serve
as a convenient means for connecting a
relay for automatically turning the re-
ceiver on and off.

To the right of this switch is the manual
R.F. gain contrel. This control is ordi-
narily used only for receiving c.w. signals
but may, of course, be used as a conven-
tional volume contro! if the operator does
not wish to use the AVC system. With the
automatic volume contrel circuits in opera-
tion, as explained later, the R.F. gain con-
trol is limited in its action and is useful
principally in ad_]ustmg the maximum sen-
sitivity of the receiver. For instance, if
local noise and static level is high, the R.F.
gain control need only be advanced to the
point where the disturbance is just plainly
audible. Signals may then be tuned in with
the AVC on but interchannel noise will not
be objectionably high. 1t will be found that
after a signal is tuned in, further advane-
ing the control has no effcet on output' in-
asmuch as the AVC characteristic is prac-
tically flat.

To the right_of the range selector knob f
is the audio gum control, the primary pur-
pose of which is to control volume (on
cither head phones or speaker) when using
AVC. When u»:ng the manual R.F. con-
trol, the audio gain should not be retarded
too far. If, for instance, it is set below
three or four on the scale, audio output
will be limited to the point where I.F. over-
load may occur before maximum output is |

reached.

The knob at the lower righthand corner
of the front panel is a combination switch
having three positions, In the counterclock-
wise position the AVC circuits are in opera-
tion; in mid-position the AVC is turned
ofl; in the clockwise position the ¢.w. oscil-
lator is turned on, the AVC still being off.

Above this switch is the c.w. eoscillator
vernier tuning control which varies the
{(requency of the oscillator over about 10

c.

Electron Ray Tuning Indicator

Near the tuning dial is mounted a pilot
llg'ht. or bullseye, and an electron ray
tuning indicator. The pilot is lighted at all
times when the AC switch is turned on, but
the tuning indicator is lighted only when
the B+ switch is on. The purpose of the

||

tuning indicator is to provide a visual
means of accurately tuning phone signals,
The shaded portion of the tuning indicator |

THE LITTLE RIGGHECKER

ANOTHER USEFUL GADGET

By A. J. HAYNES
If you MUST economize or dou‘t think field strength
measiireinents ae necessary the LITTLE Lavnes Rug
seker will stili o mosl cverything else arowl the
shaek but call o,

Operates direct from your A.C. line—XNo batterics.
). Monitor: Voire quality hum,

FEATURES' key clicks. cte. 2, ther modula-

tion i xllcaur. 3. V1. Volumeter, A.F. or R.I. linear
seale. 4, In¢. Voltrler,
5.

i
T-
itely \\Il]l or
wirthowt variable shunt or
hxed series Fesislors,

Operates direet frone your
psser e—ie hatterics.

The LITTLE Tlivies Ris

{ lieeker,  complete  with
tube ... $
The BIG Flavues Ttig

thieeker,  eomplete with
self  eontaiued  halteries
and tubw and 7 plug-in
oollg ... $17.90

Weile for L./cmlurq_ R

RADIO CONSTRUCTORS LABORATORIES
Dept. SW9. 136 Liberly St., New York, N. Y.
kport Dept., 105 Hudsoen St.. N. Y, €

MODERNIZE

YOUR TRANSMITTER
WITH THE LATEST
NATIONALLY ADVERTISED

RADIO PARTS

WE STOCK EVERYTHING
IN AMATEUR EQUIPMENT

Write for free catalog

camepanio||

601-3 GRANT ST., ° 30 TWELFTH ST.
PITTSBURGH, PA. WHEELING, W.VA.
— Established 1919—

OXFORD

NEW SPEAKERS

with ‘“/Changeable Fields'' and Universal Trans-
1ormer- hrmq ynu new convemence. performance
Ask your

Jubber or Wrute today for Bulletin 361S.

RADIO CORP.
CHICAGO, U.8.A.

OXFORD-TARTAK
917 W. VAN BUREN sT..
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POST
Haren't you al- PAID
‘l‘“? “?!Ilul . Jll otk
eu vwerfu Y
Radio  Reeciver, phones

ok Al np AL E lidie mive

GUARANT Tiwusands uow
in ure. Amang pezforma

NOW. the worlt famous ACE «nrtrustion

that nn¥one ean urivnl e o only 31 23 we send you. postnard. every

nre priced so low

pat needed to huild u powerful one tube receiver with henyy. aitractive
v N

ot u feeble cevatal set’ Worka on tu & mexbensive

 enn change vour set inta the Lwo Tube Battery
o cinl leow cont!  You get s valusble radio eduention
Isy wiring it vanrsel! nur clenr dikgrame. It's easy for even & cbild?
Jyat & lew sininle conuecrions. Whaveleneth ranke 15 ta (00 meters.

FOR MORE POWER AND VOLUME $+3.00

BUY THE TWO TUBE KIT . . . .‘g;::'.:;i-::::..

ALL ELECTRIC Fo b, i $ 9 .00

TWO TUBE RECEIVER . 2t i, f.i.';f::.:'f:
E‘k‘h-’ls;ﬂrh Dauble benedphones  $1.15 Fhoner

lcr;.\f_r;.\l'n{l'fz-‘:;:ﬁ-r pav e
Saver Sin 15¢ 10 b o mre.
ORDER NOW! NOT A TOY OR AN ATTACHMENT!!
ACE RADIO LABORATORIES

1619 Broadway Dept. C-9 New York City

SPORTS BINOCULAR

A real high-power field
grlass that enables you to
enjoy such sporting events
as Baseball, Boat Races,
Horse Races, ete. Most
uscful on Auto Trips,
Hunting, Outings,
Beaches, ete. It's a real s
buy at a fraction of its

worth.

51,” loug, extends to 6%°.
PARCEL $ 50 Lenses nearly twe inetws in
POST mmmam Jizmectet. Black  crackle
PREPAID finish. Carrying strap.

Money back guarantee. You can't lose!

GOLD SHIELD PRODUCTS CORP.
17 West 60th St. Dept. S. New York City

RADIO’S
LIVEST MAGAZINE

Edited by HUGD GERNSBACK

RADID-CRAFT 13 devoted to gen-
eral Radio in all fts phases, to
Radlo Serviclng and to the ad-
vanred set builder and Radio Terh-
nirian. Klinks show simple ways
out of difficult problems. ‘The lat-
est radin equipment §s lustrated
and described.

Months for  RADIO-CRAFT is fully illustrated
with photographs, diagrams and
sketches. Each issue contains over

$1 'oo 150 iliustrations. Sample copy—15¢c,
RADIO-CRAFT

99C Hudson Sireet New York, N. Y.

WANTED

<=« BRAMNCH - - -
MANUFACTURERS

by ol established firia, to cast hristieas goods,
and 10¢ Nuveltivs. Toy Autos. A<hirays, etc. ¢an be
hanidled in auy chaie room, Basement or garage,  No
experience lecessary as we furnish  foll ngiruet ions
with moulds. A 14re opportunity for these thes, 2o il
over 21 aml you want to devote your spare or full time
to profltably work write AT ONCH for full (etalls as
we are now closing arrangements for supply of QUr gomis,

METAL CAST PRODUCTS CO.

1696 Boston Road, Dept.27, WNew York, N.Y.

We Maketo Your Specifications

Metal Cabinets, Chassis, Shield Cans to fit
Chassis, Panels—Aluminum or steel.

Send us your drawing for estimates.

KORROL MFG. CO. Inc., Dept. $-9
232 Greenwich St., New York City
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| normally covers a sector of about 90 de-
grees. When tuning in a signal, the shaded
area will beconme smaller, corrvect tuning
being indicated by the smallest angle. Cer-
tain individual electron ray tubes may be
of such construction that the shaded area
disappears entirely when receiving a streng
signal and the bright green edges of the
pattern may actually overlap. In this case,
tuning is ecoarrect when the overlap is the
greatest. As a general rule, the R.F. gain
cantrol should be retarded to a point where
the ediges of the pattern are still separated,
the angle being about 15 degrees. Turning
on the C.W. oscillator will make the tuning
indicator inoperative, the pattern being the
same as that resulting from an extremely
strong signal.

On models of the NC-100 having the
erystal filter (NC-100X) two additional
contruls are provided, and these ave
mounted at the righthand side of the tuning
dial. The uppermost knob is the selectivity
control of the crystal filter. With the filter
in use, minimum selectivity will be found
with the pointer nearly vertical. Rotating
the knob in either direction from this posi-
tion will increase selectivity. When the
filter is not in use, the knob should be set
at the point giving maximum velume and
sensitivity,
| Immediately below the selectivity control
is the phasing control and erystal filter
switch., Turning this control to zevo dis-
conneets the filter; at any other setting
between 1 and 10, it acts as a phasing con-

denser for balancing the crystal bridge
circuit, eliminating heterodynes, etc.
Phone or Droadeast Reeception: In re-

ceiving phone signals, the AVC may or
may not be used, as desired. If it is not
used, we supgest operating the audio gain
control about halfway on and controlling
the semsitivity with the R.F. gain control.
If the operator prefers a “quiet’” receiver,

the audio control may be eperated at 1 or
| 2. 1f AVC is used, the R.F. guin control
should be well advanced and output is ad-
justed by the audio gain control only. The
setting of the two guin controls is largely
a matter to be determined by the prefer-
ence of the operator and by receiving con-
ditions. If, for instance, local nuise or
atmospheric statie is high, it will be de-
sirnble to retard the R.F. gain contro! so
that the sensitivity of the recciver will be
held to a definite maximum. The e¢.w. os-
cillator may be used for locating carriers,
in which case it is advisable to retard the
audio gain control in order to aveid ex-
cessive velume when switching over to AVC.
When tuning over any buand, or when hunt-
ing for signals, the background noise be-
tween stations when using AVC may be
objectionable. In this case, again, the audio
control should be retarded and may even
be turned to the off position, signals being
shown by the tuning indicator.

C.IV. Reeeption: When receiving c.w. sig-
nals, the c.w. oscillator must be turned on.
Best signal-to-noige ratio will usually he
obtained by retarding the audio gain and
tone controls considerably and adjusting
sensitivity with the R.I. gain econtrol.
Turning on the e.w. oscillator switch will,
of course, result in a considerable increase
in circuit noise, due to the increased sen-
sitivity. As the oscillator vernier tuning
control is turned back and forth, the char-
acteristic pitch of this noise will change.
When the characteristie pitch is fairly high,
the “semi-single signal” properties of the
receiver are very pronounced, one side of
the audio beat note being several times
louder than the other.

Phone Reception Using the Crystal Fil-
l ter: The use of the crystal filter in phone

reception is recommended particularly when
the operator must contend with heavy in-
terference, statie, heterodynes, ete. Since
such conditions prevail at most times in the
amateur phone bands, the filter will be
found particularly useful to amatcur phone
operators. To reccive a phone signal when
using the erystal filter, the filter is switched
in by means of the phasing control and the
phasing dial set at approximately mid-scale.
The selectivity control is then adjusted for
minimum selectivity, as indicated by maxi-
mum noise as the control is rotated back
and forth. ANl phone signals will be great-
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(12 REVS.) 23" OF 21" OF
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SPREAD ANOE
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0 0 [+] —.,\\I
—+ = 3 - Ir {3 N
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40M. 20M, 10M.
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The “Ham” bands are well spread out,
as shown.

ly reduced in volume, making it necessary
to advanee both audio and R.F. gain con-
trols. On the majority of signals, the maxi-
nmum audio output of 10 watts will not be
:lyuilublc when using AVC with the filter,
since the carrier level is held constant at
the sccond detector and side band power
is reduced by the filter. The signals may
then he tuned in the usual manner, but it
will be found that the sclectivity is very
high, with the result that all audio fre-
quency side bands above a few hundred
eycles are comparatively weak., Normally,
this would result in low intelligibility of
the received sighal, but since the back-
ground noise, statie, ete., huve been corre-
spondingly reduced, the net result is usually
an improvement, The tone contrel should
always be fully advanced.

The principal advantage of the erystal
filter, however, is its ability to ecliminate
heterodynes. Suppose, for instance, a sig-
nal has been carefully tuned in with rea-
sonably good intelligibility and during the
transmission an interfering station comes
on, causing a bad heterodyne, inverted
speech, ete. Ordinarily the desired signal
would be “smeared,”” but careful adjust-
ment of the phasing condenser will ¢limi-
nate the heterodyne and the interfering
station, in most cases, completely. In-
telligibility will remain practically as good
as before the interfering station came on.

From a practical standpoint, it is im-
portant that the crystal filter be used most
of the time where such interference is apt
to be encountered, as it is almost impossible
to switch on the crystal filter and re-tune
the desired signal through the heterodyne,
The phasing adjustment will remove one
signal only. If another interfering station
comes on, however, only one heterodyne will
be present, instead of the several resulting
from three station carriers beating to-
gether.

CW. Reception with the Crystal Filter:
To use the crystal filter for c¢.w. reception,
the filter is switched in by means of the
phasing control and the phasing condenser
set about midscale. The c.w. oseillator must
be turned on. Advaneing the R.F. and audio
gain controls will result in a hollow, ring-
ing sound, the pitch of which will depend
upon the setting of the ¢.w. oscillator con-
trol. The actual pitch is not important as
long as it is near the middle of the audio
range, where the loudspeaker or phones
have good sensitivity.

When a signal is picked up, it will be
found that as the rcceiver is tuned slowly
across the carrier the beat note will be very
sharply peaked at the same pitch as that
of the ringing noise, previously mentioned.
All other parts of the beat note will be
extremely weak and. furthermore, this peak
will be found to vecur on only one side of
the audio beat note. The sharpness of the
peak is determined by the selectivity con-
trol. At maximum selectivity, the peak is
so sharp that it may be hard to find, where-
as at minimum selectivity the peak will be

Please mention SHORT WAVE CRAFT when writing advertisers
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very broad. If a signal is being received,
after having been properly tuned in, and
an interfering station comes on, the result-
ing heterodyne and interference may bhe
eliminated Ly adjustment of the phasing
condunser. This phasing adjustment is
effective in eliminating interference re-
gardless of the setting of the selectivity
control,

Measurement of Signal Strength: The
combinatian of the R.IF. gain contrel and
tuning indicater make posgible the accurate
measurement of sighal strength, With AVC
cither on or off, the R.F. gain control is
advanced to the point where the clectron
ray tuning indicator just heging to show
some change in pattern, The accompany-
ing calibration curve shows the relation
botween signal input and this setting of
the R.F. gain control.

The size of the shaded area will vary

SEPTEMBER, 1936

with the modulation of the signal when the
AVC is off. This variation docs not indi-
sate over-madulation, or carrier shift, but
is the normal result to lie expected when
using an amplified-delayed system of AVC.
Four the amatcur station operator whoe
prefers to give reports in R oor S units,
rather than microvelts input, we supmest
the use of the righthand seale of the chart.
Adineent points are 6 Jdb. apart, this
spacing giving a total range. between the
wenkest signal and an 8-9 signal. of 18 db.
Most operators secem to agree that the S-
steps should be separated by a -l to 1 power
ratio (6 db.y, and since the characteristies
of the receiver determine the level of the
weakest signals which may be reccived in-
telligibly, an “extremely strong” signal
(R-9) is, on the NC-100, detined as one
resulting in an input of 51 microvelts,

" The "W2AMN 5-Meter Mopa”

(Continued from page 267)
it is almost impossible for the electron-
coupled circuit to drop out of oscillation,
as may happen with a crystal, there is no
need for automatic bias. lowever, it may
be incorporated should any one desive it.
The value of the biasing resistor should be
somewhere around 100 ohms and be by-
passed with a 001 mf. condenser,

Adjustment of Transmitter Not Critical

The cathode tap on the oscillator grid
coil is somewhat critieal and if the dimen-
sions given in the drawing are carefully
followed, this tap should be exactly 1'%
turns from the “B" minus side of the _coil.
Qutside of this there is no critieal adjust-
ment in the entire transmitter, and no one
should have any trouble in obtaining excel.
lent results. Measured power output of the
final amplifier stage was just slightly over
20 watts, with approximately 35 watts In-
put to the plate circuit. ) ) .

In the power supply position, which is
built on the same chassis as the R.F. unit,
we have used an ordinary receiving type
transformer. This transformer was rated
at 365 volts cach side of center-tap at 145
ma. With 8 mf. condenser input and low-
resistance choke, this power supply deliv-
ercd slightly over 400 volts to the trans-
mitter. If a 450-volt transformer were
used, it would be necessary to employ choke
input in order to reduce the voltage. We
do not recommend that over 425 volts he
applied to the plates of the tubes. Almost
any antenna may be used in conjunction
with this transmitter. I the transmission
line to the antenna is untuned, then ene or
two turns should be used as a coupling coil,
The arrangement shown is for tuned
feeders.

During the tests a vertical 8 foot rod,
with a single-wire “feeder” tapped approxi-
mately 13 inches off center was used. Thix
was clipped directly to the plate coil about
three turns from the plate side. With this
arrangement no coupling coil is necessary.
The audio requirement for this transmitter
is exceptionally mwodest, 15 to 18 watts
should do very nicely and this is obtainable
from a pair of 6F6's or a pair of 2A¥'s in
elass A-R.

This t-ansmitter has been in
for about 2% months, und every
ing it. without c¢xeeption. has expressed
the most flattering compliments regavding
the high quuality and stability of the signal,
Qeverul of these amateurs were using re-
ceivers with a selectivity which permitted
only the most stable signals to come
through. It is now possible to construct a
lotw-cost stabilized S-meter transmitter that
can be compared in quality with any other
transmitter of imateur design operating on
any band. This may seem like a “broad
statemert,” but it is absolutely true, and
we know that if the B-meter “gang” take
heed and construct something of this type,
the results will be 2 muech happicr 5-meter
family, and we will then command the re-
speet’ of amateurs on the other bands as
well as broadeast listeners who are also
listening in on the H-meter band.

Don't forget that the newer broadcast re-
ceivers *ake in the 5-meter band. We can
imagine how horrible some of the modu-

operation
one hear-

joted aseillotors sound op these very selee-
tive reecivers. And we con olso imagive
what very pour lmpressivns we “Hams”
make on the owners,
IParts List

1-—100 mmf. tuning condenser, Hammarhuoul,

1- 20 mmf. tuning comienser, Hammarhind,
1

split-stator condenser, 39 mmf, per section,
Hammarlund,

185 mmi. tuning condenser. Hammarhind,

1-—plate and filament transformer  (see teat!)
“I"hordarsoh.

1 2350 mu., 19 henry filter choke, Thordar.on,

1--0-100 ma. meter. Triplett,

1— 20,000 ohtm wire wound resistor, 15 watts,
Aerovox.

120,000 ochm voltage divider, 75 watts, Acro-
vox,

1—75.000 chm resistor. 2-waft carbon {ype.

6--.001 mf. mica condensers, receivihg  type,
Avrovox.,

1-—.001 mf. mica condenser, 1,000-volt  Acrovox,

100025 mf. mira comlenser, receiving type.
Aerovox,

2- 8 prong isolantite sockets, 1.C.AL

1 -10 x 17 x 3 inches eleetralloy chassis, LOAL

2R mf. h0-volt wet electrolytic comdensers,
Cornell-Dubilier.

96L& tubes, RCA Radiotron,

D q
A Few Words Regarding 5 Meters
(Contivued from page 267}
before “‘commercials™ get busy. It is a well
known fact that the “commercial interests™ are
cxperimenting with apparatus for use in the
ultra-high frequency region, and unless we ama-
teurs can develop good apparatus which will
prove that we can cope with the requirements,
the amateur is linhle to find himself in the same
position in the ultra-high frequency spectrum,
as he did when the commereials tonk over the
lower frequency bands and the amateur was re-
stricted to narrower positions of the wavelength
gpectrum. We might

atao include a word that |

playing music and general “clowning™ over the |

air is not leoked upon with favor, and it is also
not tvpical of the usval amateur dignity. For
instance, we have frequently heard some one
srying to play a harmonica, saxnphone or “what
have wvou." and generally o/nftering up that po-
sition of the band for periods of an hour or twae,
Such practices should he aveided—and we should
also try to modernize our equipment as fast as
possible.

Incidentally, the frausmitter deserited in this
article is no more cxpensive to build than a good
oscillator arrancgement of similar power. and
nearly every 5S-meter “Ham® has the necessary
15 to 18 watts of audieo power for modulation,
and some 75 watts of power for the high.voliage
circuits, so that the general expense in changing
over would probably be nothing more than the
tuhe and socket costs; which would he in the
neighhorhood of five or six dollars. Therefore,
we se¢ no reason why the 5-meter hand from
now on. should not he distinguished hy bigh
quality signals the same as required in other
amateur bands.—W2AMN.

WAKE UP! FELLOWS!

£20.00 Prize Monthly for Best Set
® THE editors are looking for “new” re-

ceiving circuits—from 1 to 53 tubes
preferably. A $20.00 monthly prize will he
awarded 1o the hest short-wave receiver
submitted. The closing date for each con-
test is 75 dayvs preceding date of issue
(Aug. 15 for the Nov. issue, ete.} In the
event of a tie. an equal prize will be given
to each contestant so ticing. Address all

entries to: Editor, SHORT WAVE CRAFT,
i

99 Hudson St., New York City.
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TO-MORROW'S RECEIVER

TO-DAY!

IHAMMARLUND
“SUPER-PPRO”

OU always wanted & receiver like

the "Super-Pro.” You knew that
some day somebody would build you
ideal receiver with revolutionary fea-
tures which mean PERFORMANCE in
capital letters. Features, not merely to
talk about, but features that DO
THINGS!
Don't wait longer.
is here TODAY]
The nation's leading research laborator-
jes, airways, commercial broadcasters,
government  departments,  ships and
"Hams" have put their stamp of ap-
proval on the "Super-Pro™ by buying it
and coming back for more—hundreds
of them.

That endorsement speaks more eloquent-
ly than any advertisement ever could.

Not room enocugh here for details, but
you ought to have them. You can’t af-
ford to let an advanced receiver like
the "Super-Pro" pass you by without
getting the real low-down.

Muil the Coupon NOW!

Hammarlund Manufacturing Co., Inc.
424-438 W, 33rd St., New York SW-9

Cheek here for conmplete data on the new Hammar-
Tursl “rRapwer-11o,

Tomorrow's receiver

[ thieck bere for 1936 1ammarlund Catalog.
Name S i P e TRTTIT P Lo,
Mddress

Low-Cost @
ELECTROLYTICS

Handy cardboard-case electroly-
~_= tics. Extreme compactness. Mounts
=1, ing flanges. Color-coded pigtails.
iz=== * In 250 and 525 v. peak ratings.
: All popular capacities. Single, dual
and triple section units. Ideal for
s maximum filtering in minimum
= space and at lowest cost.

e @ Write for catalog,

CORPORATION
72 Washington St,, Brooklyn, N. Y.

=  —
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Westinghouse
Power Generator |

Manufactured for U, §, Signal Corps

200 Watt 110 V. AC

A.C. ELECTRICAL POWER

from a Windmill., from availalde Waternower. from vour
Autemaobile, from yonr Motercycle, from your Bicyele. Foote
pedals cr Handerank; AU, Radio Rets in It

diviricts. also A.C. Tt 1 82 D.C. furm
light systens; n two xen tors in ser o ;.'.\l_.‘..ll v,
AL, Used as an A.C, Dvnas lights ten 20 Watt 110

Mutor Gynerator; Publie

ete.

Net

A.% for oncrating “‘lham
Address Systems; Camp )
There Are Over 25 Applications

SPECIFICATIONS: |

HOUSING—Aluminuin (Diameter l:la . Length-51% in.y

Valt lanps: short Wave “Transmitter supplying 110 Volts I

ne:etc..

SHAFT—2 3/16 in. (driving en i) neter—it 1 . ¢the
end 1 threaded for a distanee of 1, 4 BASE—Caxt_Iron
eprth—72 0 0, Hewht 14 16 in. Width 0, m ouT-

PUT_2 Watt |10 volts  AC a5 RONM
STATORS—Two pairs itwo North and 1wo southy, ROTOR—12
:. eth ndactor, Thnitan itor. Rotor turns an ball.
S e 1y I neerded in Generator,
BLUE-PRINT 22 x 28 in. and Four-Page
8!2 x 12 in. Applications and INSTRUCTION SHEETS
FREE with Generator.
as deseribedt.
carhon  brushes.

Generator,
Placement
instructlons

Send $2.00 deposit balanes 1.0 D).
Sen él:?pnin; weight 18 Ibs,

(Rcplacement earbon brushes hought separate $1.50 per
set of four. Net of instroetions houshit senarate $1.00.)
MONEY-BA'K GI'ARANTEE

WELLWORTH TRADING COMPANY

560 West Washintton Blvd.,  Depl. SWC-936,

Chicago, lllinols.
Modernize your5-meter stationwith
the W2AMN-6L6, 5-meter MOPA

W can supply the o vt f In unmr for this
ansm ity In i | all ut LIS |
IS Uded i e origituil ur the o -
ule 1CA version t '

sirgal At ot o
We are prepdie.l 0 noake 1ate

sihile price

shipment

Conmirlete facilities to meot
ory Tegquitement s drdl

QUALITY
FARTS FOR
HAMS
SERVICEMEMN
RADIO INDUSTRY

Tr Wis and metals
W Uwlay for complete
descriptive catalog on parts
Of  wtan

ard
Semdpie it pgamps
€3NS o cuver eost of

dling and mading,

sSuLl

IN
25 PARK PLA

GENERAL CEMENT

CRYSTALIZING LACQU
This crystal lacqeer 15 e- LTI
professional and Anishesd a mee L
E 1 1w |

ER
wil ta provide

Wpar-
an-

all radic
I

i on all surfaces.

rel green. blue,

‘b 1Mot of

1~
In he u
—d 07

List P
hrown, vel
| calors §2
o

"radio Jubher—if e cann supply  you,
Send for free eitcular of ot Tathio nevds.
Rockford, lllino:s

Soe
wTite s,
GENERAL CEMENT MFfG. CO.

.. SAVE % 50%

Factory I'ric |
10 select froni

arm.
and new meral Tube \ladel
and n-_l(lr

calnre FREE, | (et details

10 DAY TRIAL plaa and

Aeent-1ser proposition

Goldentone Radio CO.. Dept, 306
B780 Grand River, Detroit, Mich

HI-POWER

For Scund Equipment
The Carter Genemotor supplies the mast Reliable, |
Conhstant and Ecolubical 'R Power for Clacs A or B
Amplinhers from 6 or 12 volt tutlery. outpul up to
500 Volts, Sturdv—Counpuct=—Qu@et. Write today for ‘

" CARTER MOTOR CO.
367 W. Superior St., Chicago, Il

specifications.
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The Beginner's Bread-

board Economy-2

(Continued from page 273)

point to keep in mind when wiring the re-
ceiver; for long leads, especially those of
the grids and plates, will cause stray cou-
pling and uncontrollable feedback, result-
ing in unstable and unsatisfactory opera-
tion. The tube and coil sockets, although
made of isolantite, should be raised off the
base-board about % of an inch by means
of metal or fibre bushings. The antenna
condenser, which is of the semi-variable,
niica-dielectric type, should be mounted as
close as possible to the antenna terminal
clip and the detector grid prong of the
tube socket. This condenser is adjusted
for maximum set sensitivity each time a
different coil is plugged into the receiver.
The result is complete absence of so-called
“dead-spots” on all the short-wave bands.

Care should be taken, when connecting
the audio transformer, to follow the ter-
minal markings correctly. “P’" connects to
ene end of the R.F. choke in the plate cir-
cuit of the first triode section of the 19;
“B+" goes to the B+ battery terminal;
"“G"” connects to the grid of the second
triode section of the 19; and “F—" goes
to B~ or ground.

“Hand-Capacity” Effects Eliminated

The use of a grounded aluminum front
panel ec¢liminates all traces of annoying
“hand capacity,” rendering the operation
of tuning in distant stations a distinet
pleasure. Although it is possible to work
this receiver with a single 45-volt “RB" bat-
tery, it is recommended that two he used,
connected in series; 90 volts are then ap-
plied to the detector plate through the
primary winding of the audio transformer,
IRLF. choke and tickler winding on the plug-
in coil and 90 volts to the plate of the
audio triode section, through the carphones.

Coil-Winding Data

The coils are wound with No. 22 DSC or
SCC copper wire. Both grid and tickler
windings are wound in the same direction.
The tickler winding is at the bottom of the
coil spaced % of an inch from the grid coil.
The accompanying illustration shows the
proper connections of the plug-in coils.
20-VIETER COIL Grid winding, 7 turns,

spaced to cover one ineh. Tickler, 5 turns,

close wound.

40-METER COIL Grid winding, 14 turns,
spaced to cover one inch. Tiekler, seven
turns close wound.

80-METER COIL Grid winding, 27 turns,

close wound. Tickler, 11 turns close
wound.

1660-UMETER COIL Grid winding, 60 turns, |
close wound, Tickler, 17 turns cluse
wound,
NOTE: The turns specifications for the

tickler winding will vary a tittle with dif-
ferent constructors. Where the set does
not tend to oscillate on any of the bands
add a turn or two to the lower end of the
tickler winiling, On the other hand, where
the set uscillates so strongly that it cannot
casily be controlled by the regeneration
condenser, remove a turn or two from the
lower end of the tickler winding. The grid
winding will not vary from the above

List of I"arts

50 mmf. variable eondenser.
15 mmf. variable condenser.
140 mmf. variable condenser.
100 mmf. grid-blocking can-

Cl—Il.afayette
C2—Lafayette
C3 Lafayette
Ci{—lafuyette
denser.
C5—Llafayette
R1--Lafayette

35 mmf, variable condenser,
5 mexvhm gridleak.
R2—Lafayette 6-.ohm filanient rhesstat.
RFC—l.afayette 2.5 mh. R.F. ehoke.

T— Lafayette 3 to 1 ratio audiv transformer.
Vi—Lafayette type 19 tube.

J--Lafayette single open-eircuit phone jack.
1--high-ratio airplane dinl.

2 A4.prong i-olantite sockets.

1- large “low-loss™ ribbed coil forms.
1—filament “‘on-off"' switch.

fi-—maedium size Fahnestock clips.
1—-aluminum front panel, 7x9 inches.
1—wooden haseboard, 9x9x3§ in. thick.
1-—19 type tube. RCA Radiotron.
Miscelianeous hardware, wire, solder, cte., ete,

*Chief engineer, amateur division. Wlelesale Radie

Senice Co., Ine.
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Every Radio “Fan" Needs These

SHORT-WAVE

RADIO MANUALS

There has been tremendous nrogress made in shorl-waves
durmg rthe past few veats, and only in tie OFFICTAL
SHORT-WAVE RADIO MANUNLS will you 1ind a tnee
pieture of the important developments.  Whrether the al-
aveement has been in set design and construction, serv-
all-wave receivers or fube chinges, oF wew seienfitin
' eries in the short-wave field, all are puldishel
chronologically in these SIIDKRT-WAVE MANTALN. Th
] Manwals are edited by Hugo Gernshack and iI, W, Sccor.

= Each

OFFICIAL
SHORT WAYE
RADIO MANUAL

COMPLETE
EXPERIMENTERS
SET BUILDING aND
SERYICING GUIDE
FULL DIRECTORY
OF ALL

WAYE RECEIVERS

Contents of the 935
SHORT-WAVE MANI AL

Short-\Wave Beginners' Scetion—$hort-Wave Receivers—
Lattery Short-\Wave Receisers—'5-Meter' Defuriment—
Short -Wave * ' Abparatus—short-Ware Fx-
perimeniers’ Lyt Nhoft-Wav i nereial
Shaorl -\Waves—lHow 1o Ruild “"Power Suppl

ULils--Lat-
are  Antenmna

| €t Shott-Wave Conrerlets—The Short-W
superhicteradynes—Ithone Transinitiers for Amateur Sta-
thons—""¥kiyp (lstance” -1Teaviside  layer—Super-Regen-

erative Shart-\Warce Receivers—Iteeording Short-\Wave 1ro-
theh  Fidelity—Shori-Wave  Questions and  An-
-Short-Wave Kinks —Fareign Short-Wave Resjew
Tubes fur Shori-Wave Patrposes -Xhort-Wate Transinitters
—-Multi-purpose Tubes—audio Amplitiers— " 1an e
g dess  “Mono=coil'™™ Revenvers—DBnosters. 1*re-aniply-
ticrs arul Bear Oselllators—I'sttable Heceivers and Trans-
itlersi—8hort-Wave Service Daty for Ralio Service Men.

Contents of the 1921
SHORT-WAVE MANIU AL

Important Short-\Wave Keeeivers and how to econstruct them
Short-Awave Transmitt Building one to seven fuho

1'0il winding data—1"smmereial Short-Wave Re-
sl Binvieing Data Kinks —Conerters and their
r Antennz anl Noise Elouninmiors—Superhet-

"Fhone
sholt-wave

Transmitters — Nhort-Wavo
data—-Nuper-KBegeneration

tio
s—JAmateur

erodyn
1'hy sics=theoretical
in Short-Wave Nets.

Each Manual Contains Over

X 240 Pages—1,000 Niustrations
Flexible, Looseleaf Leatherette Binder @ x 12 Inches

Special Combination Offer
To ghe cvery short-wave enthusiast the opportunity to add
Toth SITORT-WANVE, MANTUALS (0 his library (Volumo
I and 2) both hooks. if heughr her, ean be pur-
Iat a saving. btach Mamial sells regulaely  for
L. TE both are bonght together, the brice is $L30,
You save ity cents,

SHORT WAVE CRAFT

99-101 Hudson Street New York, N. Y.
| L3 £ § I & 1 ' 1 ¢ 3 7 | J7°7V 07
SHORT WAVE CRAFT SwC-9536
99-101 Hudson Street. New York, N. Y,

Genllemen: T « ¢ herewith my remittance for which
ciel me, postage prepaid. mv copy of the OFFICLAL
SHORT WAVE RADIO MANE AL as jndicated helow,

() 1934 Official Short wave Radio Manual—$2,50
( ) 1935 Official Short Wave Radio Manual—$2,50
( ) Both Manuals—$4,50.

Name .o - - B

Address ... .

CHLY e e et o . State .
Send itemilinnce by check, cash, atamps or money order
~—reister lettcr if cash or stampe are aent.

Please mention SHORT WAVE CrAFT when writing advertisers

WwWWWwW.americanradiohistorv.com
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5-Meter Transmitter-Receciver—Uses
New Metal Tubes

(Contivued from page 271)

fits inside the box and inside the bottom
cover. It is fastened by three 6-32 screws
to the panel. These screws do not hold
the bottom cover in place. The bottom
cover ix held in place as are the sides and
back of the subpanel, by short 6-32 screws
through the metal can. The subpanel be-
ing innermnst is tapped for the screws and
the can and bottom cover are drilled to
elear. The input and output tip jacks, are
insulated from the panel and serve to hold
the subpanel to the panel.

All Leads Must Be “Short!”

In wiring the set, care was e¢xercised to
see that all radio-frequeney leads are kept
very short. In the model here desecribed
no lead is over one and one-half inches in
length. It is to be noticed that the tank
tuning condensers are kot with respect to
both direcet current and radio-frequeney, on
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Details of antenna, shield hox, etc.

both rotor and stator. They are therefore
mounted on small standofl’ insulators and
rigid-insu'ating couplings are used. These
couplings are made from one inch pieces
of % inch inside diameter bakelite tubing.
In order to insurce a tight fit between the
shaft and the coupling, small pieces of
paper are first slipped into the ecoupling
and then the shaft is pushed into place.
Rar knobs are put on the extensions of
the shafts after the outside can is in place.
The insulating couplings may be drilled and
tapped.

Tone Control Comes In Handy

In the detector eircuit, it will be noticed
that a condenser of from 006 mf. to .01 mf.
microfarads is used to bypass the pesitive-
high-voltuge to ground. This condenser is
used as a tone control to reduce the high-
pitched kiss that comes from the super-
regenerative  detector. The higher ca-
pacity may cut down the amplification of
the high pitched notes, but since the re-
ceiver is used for voeice, this is no loss and
helps in reading weak signals.

The antenna is connected to the grid side
of the letector by capacitive coupling.
Tests over some time have convinced the

writerr that this method gives maximum
signal strength with a minimum of adjust-
ments. The transmitting coupling using
the sume type of condenser can be sct to
deliver maximum signal te the antenna
without approaching the point of instabil-
ity. Modulation peaks will flash over the
small iselantite base-variable condenser
used so a 0001 MF. microfarad eondenser
was used in series with the antenna to
provide the necessary insulation.

Antenna Collapsible '

The antenna used on this set for port-i
able *“mobile” work is a 4 foot collapsible
rod, made of brass tubing, which is de-
signed to slip fit inside of the next larger
size. These pieces are each 14 inches long
with the exception of the largest piece
which is mounted top and bottom on in-
sulators. Kach piece has a piece of copper
wire soldered to its top, so that it will not
completely telescope into its larger neigh-
ber when in the collupsed position. Each |
picce is drilled top and bottoin to take a
small cotter key, which is slipped in place
when the rod is extended. The 4 foot rod |
takes three extensions with the bottom,
and the eight food rod (used for distant
portable work) uses all sections.

Adjusting the frequency and the coupl-
ing of the transmitter is an easy job.
First with the aid of a wave meter or an-
other amateur five meter receiver, set the
transmitter to the center of the band. Then
tighten the antenna coupling until a neon
lamp held on the plate side of the tuning
circuit just lights up. Now listen to the
modulation. The signal should be loud,
clear and steady in frequency. The re-
ceiver is coupled just tight enough so that
the super-regenerative hiss is reduced a
little. If about 250 volts is used on the
plate of the oscillator the antenna will have
enough radio-frequency at its top end, to
cause a neon bulb to glow. This is a sign |
that the antenna is taking current from |
the oscillator.

Either of two methods of obtaining |
microphone current may be used. If the
set is to be used on storage “A” battery
and dry “B”s the microphone may obtain
its current from the heater current. If
either vibrator or generator supply is used
the microphone must obtain its current
through a filter as shown in Fig. 3 or from
a separate battery as this set does.

In the plate lecad of the first audio am-
plifier it will be noticed, there is a audio |
filter. The set will feed back and howl
if some type of filter is not used. In this |
case a 1. mifd condenser and a .1 megohm
resistor serve.

In the antenna circuit there is a small
0001 mf. fixed mica condenser, in series
with the small 3-20 mmfd. serewdriver var-
iable isolantite-buse midget  condensers,
These small condensers will flash-over on
modulation peaks when a grounded quarter-
wave antenna is used due to the I.C. and
audio voltages building up a peak across
them. To stop this the series condenser is
used. Coupling between the transmitter
and antenna will be rather tight making
it necessury to reduce the capacity in the
LC circuit of the 6D6 oscillutor. If the
dial readings are desired to be approxi-
mately equal at equal frequencies, it will be
necessary to deduct one or two turns from
the transmitter coil.

Preliminary Tests

If the set does not operate on first trial,
it may be that the filament circuit of some
tube is not complete. To test simply hold
the tube in the hand after it has operated
some five minutes with the filament on.
If the tube is warm, it is a sign that the
filament is operating. The Oscillator and
Modulator will run very hot and cannot
be held in the hand immediately after use.
One test for operation in the transmit posi-
tion is to shunt the choke with a pair of
phones or the loudspeaker, and speak into *

307

BRUSH 5}9& etical

Microphone

Forremote pickup,"P.A.," com-
mercial interstation and amateur
use. Low in price.. .but built to
Brush's traditionally high me-
chanicaland electrical standards.
Wide frequency response. Non-
directional. No diaphragms. No
distortion from close speaking.
Trouble-free operation. No but-
ton current and no input trans-
former to causce hum. Beautifully
finished in dull chromiem. Size
only 2% inches in diameter.
Weight 5 oz. Output level minus
66 D.B. Locking type plug and
socket connector for either sus-
pension or stand mounting at
no extra cost. Full details, Data
Sheet No. 13. Free. Send for one,

BRUSH Lepze!

Microphone

For after dinner and convention
speakers, lecturers, etc., Gives
great mobility. The smallest,
lightest microphone on the mar-
ket. Size 12 % 1% x 3. Weight
with coat attachment less than
1 oz. Special inrernal construc-
tion and rubber jacketed cuter
case insure quiet operation. No
interference from breathing
noises, etc. Typical Brush sound
cell response and trouble-free
operation. Details on request.

GET OUR FREE
REFERENCE

BOOHX awd
MAILING
LIST CATALOG

Cives counts and prices on aceurate guaranteed
mailing lists of all classes of business enter-
rises in the U. S. Wholesalers—Retailers—
anufacturers by clessification and state. Also
hundreds of selections of individuals such as
prohssionnl men, auto owners, income lists, ete.

Write today for your copy

R.L.POLK&CO.

Polk Bldg.— Detroit, Mich.
Branches in Principal L1
World's Largest City Directory Publlshers

TIME COUNTS—don't risk delay in ":at-
W FREF

onting your weas. rilv for new
hook, “Patent Guide for the Inventor'™
and Record  of Inventinn®® form. Neo
charge fur prelimmrpary information,
CLARENCE A. O'BRIEN &
HYMAN BERMAN
Registercd Patent Attorneys

23.0 Adams Building, Washington, D.C.

Tlease mention SHORT WAVE CrAFT when writing advertisers
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U.S. NAVY s°m e
AIRPLANE-TYPE 4—

Microphone and Receiver

TRANSMITTER
S

L)

MHEAST PLATE

T 28FT
",.u:Avv
FINSULATED
CABLE

WO CIRCLT

JACK S s
Tlllq Mictophone and telephune- healaet outslt was budlt

eibecially for the U, & Navy Aviation Curhs for Piane=
to-i"lane and Plane-1o-tround commun i un,

The Hoeltzer-Cabot  Eleetrie  Company  constructed the |
outlit to Givernment shwcitieations and under rigid Navy |
Department supwrvision.

‘The oultit consists of a lew-impedance carbon micro-
dlung (ttansmitter), securely fastened 1o a metal breasi-
blate, anid a set of heavy-dity, low im| ne
A speclully constructed swileh on the back of the breasi-
plate eontrals the microbhene circUit, “Fhe carphones are
U SN, Utah type.  attached to  adjustalile  headband,
Twenty-eight feet of very heavy weather and waterproof
conductor cable, terminatlng in a special hrass plug, is
furnished with this complete outft. Curecnl of not Wore
than 1V volts slumld e used, A starage hattery is the
most satisfactory enrremt supply, Talk in a natural toue
of voice, when using the ourtit, with the lips close ta
lhe”rmt)ulhmu-e. Shouting and Joud taiking shwuld be 1
dvoiden

we understamd that the 1°,8. Govermunent paid more
that $10.00 for each of these outtits.  We have hought 1
the whole lat at a low price and are offering them, as |
loug as the supply lasts, at $4.96 earh, cumbletd 88 shown
in illustration.  ‘The shipping weight Is 9 lbs,

Strict Money-Back Guarantee

All Shipments will be forwarded by Frpresa |
Colleet if mot sufficient pontuge included
with your order.

WELLWORTH TRADING CO.

Intemattonally popular for m[
many scientific and technical
articles . ...

VERYDAY SCIENCE AND
MECHANICS is the finest
scientific — technical ~— me-
chanical — construction mua-
gazine in the field. Up-to-the-
minute with news flashes of
scientific events. Dozens of
constructional articles and |
many popular experiments,
Ideas from which you ean
make things to sell,

Edited by HUGO GERNS-
BACK

Over 150
illustrations

A Host of Interesting Subjects
Covered
Woodworking — Photography — Magic — Pa-
tents and Inventions — Book Reviews — Metal-

Working — Chemistry — Engineering Mi-
croscopy—Electrical  Experiments—Household
Helps — Astronomy — I'rize Contests — and

other subjects.

10c¢ &,

(On =¥ newtstand)

EVERYDAY SCIENCE
AND MECHANICS

99-C Hudson St.
New York, N. Y.

WORLD’S BEST MAR-
BLE AND GRANITE up
Freight paid anywhere. Lettered Free. Erected If desired.
Nation's hest knowh, most heautiful um duraiie, Memorl-
als. Tombstones and Grave Markers. 30% savings guaran-
teed. Why na\'nincrgf \:el llE“ over 1.000 every yeur,
Write today fur :x ree Catuloy
“U.’s. MARBLE & GRANITE COMPANY
Dwt. A-92 — Oneto. Florida

PATENTS — TRADE MARKS
All inventlons submlitted held eonfidential and given
personal attention by members of the firm.
Form *‘‘Bvidence of Conception’ and
inatructions
“How to Establish Your Rights'’—Fres

LANCASTER. ALLWINE & ROMMEL

| some fifty-tive miles

TENT LAW OFFICES
475 Bowen BId:. Washington, D. C,

SHORT WAVE CRAFT

the mike. A loud talk-back will be the
result if the set i3 modulating. However
this does not test the oscillator, a neon
bulb on the plate side of the tank will light
up brilliantly when the mike is spoken into.

Surprising results have been obtained
with this little rig. Operating portable
from Grizzley Peak, Berkeley, it put an
1R-7 signal into S.lldtop:a one evening, and
the operator gave the station in Saratoga,
away, an R-6 to 7,
while others in the immediate vicinity had
difficulty in hearing the station at all.
Another time an R-8 report was given this
“rig” from Mt, llamilton while operating
portable on Fagle Rock (Santa Cruz
County) some sixty miles airline away.
Both times super-regencrative receivers
were used at the other station. On MMt.
Ilamilton a fifth watt transmitter was used,
and at Saratopa a 41 tube as an oscillator
was used. Local reports give this set fine
quality with considerable carrier strength.
This is due in part to the faect that the
quarter-wave antenna was but 16 inches
awa) aud had a direet lead. The quarter-
wave antenna works equally well whether
grounded or ungrounded.

The UH.F. Wizard Six

(Continued from page 265)

Parts List for 5 Meter Super-Regener-
ator

5—.001 mf, mica condensers, Aerovex.
2—.0005 mf. mica condensers, Aerovox.
1—.0001 mf. mica condenser, Acrovox.
2—,002 mf, mica condensers, Aerovux.

! 5—.1 mf. paper by-pass condensers, Aerovox.
| 9—5 mf. low-voltage (50 wt.) electrolytics,

Aerovox,
2—8 mf. high-voltage (450 w.v.) electrolytics,
Aerovox.
3—15 mmf. variable condensers, Trim-Air,
1—1,500-0hm half-watt resistor, Aerovox,
2—meg, half-watt resistor, Aerovox.
1—100,000-0hm half-watt resistor, Aerovox.
1—2,000-0lm half-watt resistor, Aerovox.
1—500-0hm 1 watt resistor, Aerovox.
1—50,000-0hm half-watt resistor, Aerovox.
1—Y% meg, lz-watt resistor, Aerovox.
1—3.000-0chm & watt resistor, Aerovox.
1—50,000-0hm potentiometer, Eleectrad,
1—500.000-nhm potentiometer, Electrad.
1—2,000-chm, B-watt voltage divider with 2
sliders, Aerovox.
1—2.1 mh, R.F, choke, Hammarlund.
1—30 h,, 60 ma. filter choke. Thordarson,
1—power transformer (see diagram), Thor-
darson.
2—Acorn tube sockets, Hammarlund.
3—wafer octal sockets, 1.C.A.
1—4-.prong wafer socket, L1.C.A.
1—7 x 8 x 12 in, crackle finish cabinet and
chassis, 1.C.A,
1—954 Acorn tube, RCA Radiotron.
1—955 Acorn tube. RCA Radiotron.
2—6C5 metal tubes, RCA Radiotron.
1—6F6 metal tube. RCA Radiotron.
1—80 tube, RCA Radiotron.

Nation-Wide Amateur Radio
Show at Chicago

@ A National-Wide Amateur Radio Show

is to be held at the Hotel Sherman,
Chicago, September 5th, 6th and Tth, in
conjunction with the 1936 Central Division
Convention of the American Radio Relay
League.

Features of the event: Technical lectures
by such men as John Reinartz, Boyd Phelps
and many others.
and the Lakeside Radio Club, W9PZ, stag-
ing a “PZ Party,” with entertainment pro-
vided by NBC, CBS, and MBS, with prob-
able broadcasts direct from the Convention
Hall. Banquet, with introductions of the
many notables present (such as President
Woodruff of the A.R.R.L. and Vice-Pres.
Bailey), and then another evening of fine
entertainment. Code-speed contest. The
usual AARS, NCR, Phone and CW group
meetings; contests; YL events, trips, dem-
onstrations; and, of course, the prizes!

The sponsor, the Chicage Area Radio
Club Council, which is an affiliation of
amateur radio clubs in and around Chicago,
extends to amateurs throughout the nation
a cordial invitation to attend. Tickets for
the three-day show are $2 in advance.
($2.25 at the door). Mail reservations and
inquiries to John Huntoon, WI9KJY, Room
328, Hotel Sherman, Chicago.

for SEPTEMBER, 1936

VEST POCKET SOLDERING IRON

Smallest good iron
ﬁ- now on the market.
oy Will do the work of

irons twice its size. Oniy 11 inches long,
's inch in diameter. By using the highest
grade elements, it heats up in half the time
of ordinary irons. Guaranteed to give satis-
faction or money back.

Sent Prepaid for 51 -00
Gold Shield Products Co.. 17 West 60th St.. N. ¥, City
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Short Wave Coil Data
for Every Conceivable
Short Wave Receiver [
Price 25¢ i
RADIO PUBLICATIONS

P H dusss Stoert _J
| Y YOMR
L) i
L1 [— ;

SHORT WAVE SET BUILDERS
MUST HAVE THIS BOOK

@
. |'l‘ ls now possible for the experimenter and
short wave enthuslast to obtzin the mest ex-

haustlve data on short wave enil winding in-
formatlon that has ever ahpeared in print.

. As every experimenter who Lias ever tried to .
hulld a short wave set knows only too well by

¢xPerlence, the difference between & good and

a poor receiver is wsually found In the short

wave coila.  Verv eoften you have to hunt [

through cobles of magazines, books, ete., to tind

the informatlon you rejguire.

Retween the tuwo covers of this honk you now
find every possinle hit of Infurmation on coit
winding that bas appeared in print (during the [ ]
past two yeare, Only the most mwlern *'dope’’
has Deen published here.

No duntication. tttustrations galore, giving
not nnlr full instructions how to wind coils, but
dimensions, sjzes of wire, curves, how to plot .
them, by means of which any coil for any par-
ticular short wave sct can be figured in advance,
as to number of turns. size of wire. sPacing, ete.

Mr. Thorne Donnelley |

There has never been sueh data published in o
such easy accessible form as this,

FRIENDS PESTER HIM

Dear Sirs: L
I received vour Short Wave Coil Book and a:

very well pleased. 1 showell it to my rad

friends amd bow they are always pestering nw

for ¢oil data, hi hi! )
. RERNAID A, DECRELMANN,
11348 So, Srate St., Chicago, Il

RADIO PUBLICATIONS
97 Budson Street; New York, N, X.

Radio Publications. 97 Hudsen Street. 9-35
New York. N. Y.

I'lease send lmmediately, your Short Wave Coil Book. for
which I enclose 25c herewith (eoln, U, 8. stamps or noney
order accebirble). Book i# to be sent prepald to me.

Name

Address

City and Bials

Please mention SHORT WAVE CRAFT when writing advertisers
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The "M. T.” Xtal Transmitter

(Continved from puge 264)

when operating on the erystal frequeney.
Using a 3575 ke. crystal, the author has
obtained an output of close to 10 watts on
the crystal frequency and around 5 to 6
and 3 to 4 watts when doubling and quad-
rupling on 7150 and 14300 ke. respectively.
When using the 300 volt dynamotor, the
output is reduced somewhat, as might be
expected, but it is still high enough to
enable this transmitter to hold its own
on the crowded 40 and 20 meter bands.

Set is Small and Compact

As shown in the photographs, the set is
extremcly small, being built up on a Tx9x2
inch electralloy chassis. The crystal and
its associated tuned circuit are placed at
the left of the chassis; the amplifier por-
tion is at the right. The two metal tubes
arc at the center where the leads to each
circuit will be short and direct. Both the
oscillator and amplifier coils are of the
plug-in type, wound on standard 1% inch
receiving forms, for rapid band-changing.

“M.T.”

Top and bottom views of Xtal

Transmitter.

All of the sockets used in this transmitter
are of the spring-mounting type which
not only improve the appearance of the
set but save valuable space. Both the coil
and tube sockets and the coil forms should
be of isolantite or similar conmstruction in
order to keep the insulation losses down
to the minimum.

The plate power for this transmitter is
supplied by either a 6/300 or a 12/500 volt
Genemotor. The choice will depend upon
the primary power available. Many farms
already hzve the 6 volt plants in use.

a D.C. pcwer plant (gasoline or wind-
driven generator) is to be purchased es-
pecially for operating the transmitter, it
is advisable to choose the 12 volt type so
that the higher voltage dynamotor may be
used. The operating procedure is the
same in either case, i. e, the charger is
first placed in operation and the charging
rate is adjusted to a point slightly higher
than the current drawn by the trans-
mitter (11 amperes in our 12 volt circuit)
and the 6 or 12 volt battery is then con-
nected across the line in exactly the same

manner as when it is to be charged. The
transmitter is now connected to the D.C.
circuit as shown in Fig. 1, and is ready
for operation. If operated in this way no
trouble will arise in either the tubes or
the generating unit, as the “floating” bat-
tery will act as a rvoltage-regulutor to
keep the voltage very close to the desired
& or 12 volts. Very little or no current
will be taken from the battery unless the
charging rate falls below the transmitter
drain. 1f desired, the set may be operated
directly from the battery without the gen-
erator in the charging position. A fully-
charged battery of the 150 ampere-hour
size will operate this transmitter 10 hours
before recharging is necessary.

The dynamotors may lie obtained with
or without the filter system. The one
shown in the photo is of the unfiltered
type, an external filter consisting of a 15
henry 150 milliampere choke and a two-
section 8 mfid. 600 working volls electro-
Ivtic condenser being used to smooth out
the commutator ripple. When buying
electrolytic condensers for trunsmitting
purposes always choose the very best qual-
ity and look for the D.C. working voltuge;
the voltage rating should be at least 'a
higher than the actual voltage to be ap-
plied across the condenser. (The 450 volt
condensers will serve with a 300 velt gen-
erator and two in series will take care of
the 500 volt condition. Editor.

Easy to Build as 2-Tube Receiver

This transmitier is no more difficult to
assemble and wire than the average two-
tube regenerative receiver. All leads. and
especially those in the crystal oscillator
¢ircuit, must be as short and direct as
possible. The usual No. 14 tinned copper
bus wire is used for all leads in the R.F.
cireuit; the heater and power leads are
of stranded rubber covered hook-up wire.
The various joints are soldered with a clean,
hot and well-tinned iron and rosin core
solder. The construction work should be
done slowly and carefully; a little extra
time spent on this part of the job is well
worth while.

Adjustment of Transmitter Very
Simple

The adjustment of the transmitter is
extremely simple and easy and will take
only a few minutes to tune up for max-
imum output. First, place the oscillator
and the amplifier coils in their respective
sockets, as explained at the bottom of the
coil table, and open the cathode circuit of
the 6F6 stare by releasing the key. The
plate voltage is now turned on and the
sliding clip on the voltage-divider re-
sistor is adjusted until approximately 225
volts is applied to the plate of the 6C5
tube. Plug the milliammeter into the os-
cillator jack and rotate the oscillator tun-
ing condenser until the usual dip in plate
current occurs. Adjust the condenser for
minimum plate current which will be
around 10 or 12 milliamperes at the oscil-
lator plate voltage specified.

Now connect a small flash-light or pilot-
light bulb across the output stand-off in-
sulators and adjust the 5,000 ohm semi-
variable resistor until all of its resistance
is in the circuit. Close the 6F6 cathode
circuit, rotate the amplifier tuning con-
denser and carefully watch the plate cur-
rent of the oscillater tube. Very little or
no change should take place if the oscil-
lator has been correctly tuned. The bulb
will light up at a certain setting of the
amplifier condenser and the condenser
should be left at this point. Place the
meter in the amplifier jack and carefully
adjust the amplifier condenser for the
lowest plate current, which indicates res-
onance.

When Neutralizing is Necessary
The above directions are for operating
the 6F6 as a doubler; for operation as a
straight amplifier on the crystal fre-
quency, this stage must be neutralized.

HRO JUNIOR

SUPERHETERODYNE

The ITRO Junfor fs a stpetheterodyne T
coiver, ontatawding for its excellence and Jow
Price It §= designed expressly for those who
mve fnterested fn world-wide short wave recep-
then, nd whe demand the performance of a
conitereinl-type receiver. but do not require
the highly spweinlized features thut pecessarily
increass the st of o recddver designed ex-
pressly for twoway colnmnercial serviee

A nine e eirenit  tneluding two  stages
of presclection amd  twe stages of 117, with
e diclaetiae tEinming comdensees), 0 pee
cisfon built tining condenset, separate shiclded
wofls, pid strict adhwerence to National's high
standard of quality permits the attabnent of
unsurpassyd  seloctivity  amd  sensitivity Lab-
urptory cplivration of each €oll ramge, plos the
unlgque casy-ranling tuning dinl tie perploxing
intermlngld  tanimg  s=eales)  proaides an o oae-
curate means for bagang amd Joesting stathas,
Faxt or slow tuning I accomplishesl by the
clever arrangeient of the tuning Jdrive mechan-
Jsmn, Only  one kualy I« psod—no unhanly
donhile or two position Kb

For those desiting the specialized featnres of a
ervstal filter. 8 meter and amateur band spread, we
recommend the standard HRO!

wiite for an illustrated deseription of both re-
celvers,

NATIONAL CO., INC.

MALDEN, MASS.

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.

Outstanding Articles
In the July Issue:

Employment Counsel

Jabs Behind The News
The Choosing Of A Career
College Graduate’s Prospect

Duties of Management Executives

Applying For A Position
Windows To Opportunity

Job-Getting Assistance

The Perfect Job

On all newsstands 25¢

If your dealer cannot supply you, send a
‘ guarter and we will forward a copy at once,

JOBS & CAREERS

520 N. Michizan Avenue, SW9, Chicago, lllinoisI

1 e e |
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The procedure is quite simple and even a
beginner should encounter no difficulty in
making the necessary adjustment. 'I}une
the oscillator as outlined above and place
in the amplifier socket a coil which will
cover the same frequency as that of the
erystal.  Adjust the small neutralizing
condenser for its minimum capacity. Now
plug the milliammeter into the oscillator
jack, open the cathode circuit of the 6Fv
and rotate the amplifier tuning condenser
slowly through its 180 degrees. When

this condenser passes through the point
of resonance, the oscillator plate current
will undergo a violent change and the os-
cillator may stop working altogether. The
neutralizing condenser is now adjusted
with an dnsulated serew driver until no
change in oscillator plate current takes
place at any setting of the amplifier plate
tuning condenser. The meter is again
placed in the amplificr Jack and this stage
is retuned for the mlmmum plate current
reading as befure. The 5,000 ohm resistor
will probably have to be readjusted in
order to obtain maximum output and the
operator will soon learn just where to
place the sliding clip after he has had a
little experience with the circuit.

How to Use Tuned Feeder and Doublet

No provision has been made for an-
tenna tuning and if a tuned transmission
line is used, the coupling arrangement
shewn in Fig, 2 can be used. When using
a doublet with the usual 70 ohm twisted
feeders, the transmission line is connected
directly to the output terminals. The link
coil at the cold end of the amplifier coil
consists of 4 turns and when transferring
power to the antenna or the next ampli-
fier stage, the coupling must be made
through another 4 turn coil as shown in
Fig. 2. The twisted line hetween the two
coils may be up to several feet in length

With Your $(.00
Subscrivtion to
Short Wave Craft

%" ¥+ FREE

Brand New

Book.
The special subseription rate 13 7
months for $1.00. {(Regular news-
stand ratc is $1,75,)

Send the coupon today. with your
remittance of One Iollar ($t 6n
When ¥our subscription js receivel,
8 cony of our NI'ECIAL ANNIVER
SANY GIFT will be sent to you—
POSTIr AL,

You do not have to he 8 new subsctiber
to receive this gift. If You are a sub-
seriber at present, a copy of “SilORT
WAVE GU lhl-. will he sent ¥ou upan
recelpt of #1.00. and we will advance
Your subscribtlon by seéven months.

ing duagramn and photographs.

SHORT WAVE CRAFT, 99C Hudson Street. New York, N. Y.
Gentlemen:

elgn S1. :ml for which enter my subscription for Seven Months to SHORT WAVE CRAFT.
ly FREE, and postpaid, a copy of the Special Ar\mv"nry

You are also io send me alnolu

Name

SHORT WAVE CRAFT for

if desired, without loss of R.F.
energy.

It is desirable to keep the power leads
from the storage battery-charger circuit
to the transmitter and dynamotor short
and to use large wire, The sizes recom-
mended are as follows: At a distance of
75 feet, use No. 6; at 50 feet use No. 8;
at 25 feet use No. 10 and at 15 feet use
No. 12 wire. A resistance must be used
in series with the 6.3 volt heaters of the
6C5 and 6F6 tubes when operating on the
12 volt line. For the tubes indicated, a ¢
ohm resistor of at least 25 watts rating
will be required. Both this resistor and
the voltage-divider must be mounted out
in the open air where good ventilation
will be secured.

The author is interested in hearing
from those who bhuild this transmitter
and to learn of the results obtained with
it. Any additional information will be
supplied gladly if a stamped self-addressed
cnvelope is enclosed for reply.

any

List of Parts for Metal Tube

Transmitter
C! Hammarlund tuning condenser, 140 mmf.
(.00014 mf.).
C2 Mica fixed condenser, 3000 mmf. (.003

mfd.) 1000 volts. Aerovox.

C3 Trimmer condenser. isolantite base,
34 mmf. Hammarlund.

C4 Mica fixed condenser. 6000 mmf. (.006 mf.)
300 volts,

C5 Mica fixed condenser. 6000 mmf. (.006 mf.)
1000 volts.

Cé Hammarlund tuning condenser,
(.00014 mf.).

C7 Mica fixed condenser, 300 mmf. (.003 mf.)
1000 voults.

C8-C9 Electrolytic condenser, 8 mf. cach. 600
working voltage. Aerovox.

R1 Metallized fixed resistor, 75.000 ohms, 2

5.000

10 to

140 mmf.

watts, .
R2 Semi-variable
watts or higher.

resistor, ohms, 50

Electrad.

wave editorial material,
tionably the leading magazine in its field.
notable occasion, the Editors have written this outstandin® book.

SEPTEMBER, 1936

R3 Voltage divider resistor with sliding clips,
20.000 ohms, 50 watts. Electrad.

L1, L2, L3 (See coil table and text).

RFC R.F. chokes, 21, mh. each.

CH Filter choke, 15 henrys. 130 ma. Thordar-
son.

XTAL Quartz crystal (Bliley Type PC3 or LD2
recommended).

One 12 to 500 volts dynamotor,
515. Sec text)

Two closed-circuit jacks for milliammeter.

One phone plug.

One plug-in crystal holder.

{Carter No,

(Bud or Bliley).

Two sockets for metal tubes. Isolantite.

One 0-50 d.c. milliammeter, (Triplett recom-
mended. )

Two 5-prong sockets for coils. Isolantite.

One 5 or 6-prong socket for erystal hulder.

One electralloy chassis. Tx9x2 inches. I. C. A.

One heavy-duty (15 amperes) switch.

One off-on switeh for heater circuit.

Necessary hardware, solder, wire, RCA 6C5 and
6F6 tubes, ete.

(Fixed Resistors—IRC.)

1—6C3 metal tube—RCA Radiotron.

1—6F6 metal tube—RCA Radiotron.

Coil Table
Neutralizing
Tap

Band Tums on L1 Turns on L2 Antenna Coil

80 m |22, No. I8 | 22, No. 18 | Stumsup | 4tums Ne.
Uer. close | d.ee. close from the aler
wound wound eold end close wonnd
on colil end
of 1.2
40m.| 12, No. 18| 12 No. I% 4 turns up Hame ag
ce 1/167) diee. 1 167 from the above
&pace space cold end
20 m. f 12 18, 6. No. 1% No tap Same 23
Id c.c. 1/16" e " needed abovo
space spare o

L1 is the oscillator enil; L2 is the ampli-
When_operating on 30 of 20 meters with
Phug n an oseillator coil covering the
same (requency as that of the crystal and use the 10
or 20 meter coll in the amplitter socket. No neutralizing
tap is pequired unless the amplifiee is operated ou the
same frequency as that of the crystal stage. The details
of adjustment will be found in the text.

F.xplanation:
fier Dlate eonil
an B0 meter erystal,

because it is our
Sixth Anniversary

FREE GIFT to YOU!

This year, SHORT WAVE CRAFT celebrates its Sixth Anniversary.
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Short-Wave Questions and

Answers
It 1s impossihle to publish each month in
SITORT WAVE CRAFT all the questions
{and their answers) sent to us. We have
printed with full illusteations. in RXILORT
WAVE GI'IDE hundreds of impartant
questions which have been recently re-
ceived.

Short-Ware Kinks. Illustrated
Fvery short-ware fun I3 Interested In
new kinks and shorteuts,  Diozens of kinks
reach us cevery week—and in SIIORT
WAVE GUIDE you will find a variety
2 | of them. carefully illusirated. They will
prove very valuable to Yol

3 S15%81
Wil

I Simple. Efficient Short-Wave Re-
| ceivets Which Anyone Can
| Build
. ' Complcte constructional plans for build-
fug many 1, 2 and 3-tube recelvers will
| algo be found. Schematic diagrams, lists
of parts—everything vou need to lmew to
build these sets and make them function
l properly i3 Included

Please mention SHorRT Wave Crarr when writing advertisers

www americanradiohistorv com

Aetials for Short-Wave
Reception

The matty elaborate antennas sultable for
shoft-wave reecivers often present prob-
lems for set owners. SHORT WAV
FULDE will help vott decide which aerial
is hest for your peceiver. Many types of
antenna are tilustrated.

Practical Hints on Short-Wave
Tuning

ITundreds of short-wave statlons are heard
by fans—and hundreds more eould be
heant distinetly if only vou kiew more
about tunlng them in. Exnert advice on
preper  tuning I8  ineluded in SHORT
WAVE GI'IDE.

“Police Call” Receiver and How

to Build It

The most stirring slgnals on the alr are
pollee calls and every fan wants to hear
these exciting alarms.  Combplete det.ils
for building  and oberating a “'polics
eall”™ receiver will e found

A Simple “Ham” Transmitter
There are theusamis of fans who want to
bulld a simple transmitter. Here is the
idezl transmitter for beglnnen It is
practleal, vet inexpensive to eonstruct.
List of neceasary Darts, wiring iagraus,
and construction details are inclu

Best
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Metal-Tube Pre-Selector

(Continuned from puge 272)

are especially desirable as an addition to a
sot using the old-style glass tubes, since
the net cffect is to modernize the old re-
ceiver,

First R.F. Stage Untuned

An inspection of the schematie diagram
reveals the fact that the 6K7 metal tube
is employed in the first R.F. stapge. It
will be noted that this is unfiuned. An-
tenna control is provided in the grid cir-
cuit by a small trimmer condenser which
permits the pre-selector to operate effici-
ently on any length aerial. Coupling be-
tween the untuned stage and the tuned
R.F. stage is provided by means of a set

of Hammarlund four prong short wave
plug-in coils.  Only one coil is used at a
time. The longer winding serves as a

secondary and is tuned in the usual man-
ner, while the shorter winding is used as
a primary. For finer tuning, a small .00005
mf. condenser is shunted around the main
tuning condenser, permitting additional
spread of stations. whieh ordinarily would
be too close together on the dial for satis-
factory tuning.

Second R.F. Stage Tuned

The second, or tuned R.F. stage also em-
ploys a 6K7 tube. Coupling between the
plate of this stage and the grid of the first
tube in the receiver. is simplified through
the use of a 2.1 mh. R.F. choke, and a small
adjustable condenser in the plate circuit as
shown. The power supply is of the conven-
tional A.C.-D.C. type, employing a 6C5
metal tube as a rectifier, with a filter con-
sisting of a 10,000 ohm resistor, hy-pussed
at either end by eight mf, electrolytie con-
densers in a single cardboard econtainer.
The filament voltage-reducing resistor is
contained within the line cord. The input
grid resistor, R1, is a 75,000 ohm potentjo-
meter. Variation of this resistance in-
creases or decreases incoming signal
strength, thus giving smooth volume con-
trol. Where the pre-selector is used with
a set having a manual volume control, the
set control should be turned to nearly
maximum volume. The switch, SW1, is
mounted on the same shaft with the po-
tentiometer, R1.

Constructional Details

The panel of the pre-selector measures
8%, hy 7%"” high, The chussis dimensions
are 7%"” by 6" deep by 2%” high. Panel
and chassis should be firmly bolted or
riveted together. Four socket holes are
required, one for the plug-in coil, and three
for the metal tubes.

A desirable refinement in constructing
this pre-selector is the addition of a high-
ratio vernier dial on the main tuning eon-
denser.

Tuning Hints
In using the Metal Tube Pre-selector, it

should be plugged into the power supply
source and connected to antenna and
ground and te receiver as explained ahove.
and the receiver should be put into opera-
tion and then the switch on the pre-selector
should be turned *on.” The plug-in coil
used in the pre-selector should be of the
same approXimate wavelength coverage as
that used in the receiver. In other words,
if the receiver is arranged for tuning from
33 to 75 meters, the 33 to 75 meter Ham-

marlund coil should be plugged into the |

pre-selector.  This does not mean that

identical make coils must be used in both |

the receiver and the pre-selector, but mere-
Iy that their wavelengths must correspond.
The Hammarlund coil is recommended for
use with this pre-sclector.

In using the pre-selector, the set is first
tuned to the desired wavelength. or to
some point fairly close to it. The main

tuning condenser of the pre-selector is then |

tuned very carefully, until the desired sta-
tion is brought in and finer tuning is pos-
sible thereafter by adjusting the band-
spread eondenser.

List of I'arts for Self-Powered Metal-Tuhe
Pre-Selector

Cl—Hammarlund Equalizer Antenna Trimmer.
3 to 30 mmf., type MEX

C2—Cornell-Dubilier .1 mf. 400 volt "Cub”
Tubular Condenser, type BA-4P1
C3—Caornell-Dubilier .1 mf. 400 volt “Cub”
Tubular Condenser, tyne BA-4P1
C4—Cornell-Dubilier 1 mf, 400 velt Cub”
Tubular Cundenser, type BA-4P1
C7—Cornell-Dubilier ,1 mf. 400 volt “Cub™

Tubular Condenser, type BA-41'1
C5—Hammarlund Midget Conden=er, 140 mmf.,
type MC-140-M
C6—Hammarlund “Star”
50 mmf.. tyhe SM-50
Cr—Hammarlund lsolantite Trimmer Cunden~-
er, 10 to 70 mmf.,, type MICS-70
C4—Cornell-Dubilier .1 mf. 400 volt “Cub™
Tubular Condenser, type RA-4P1
C10, C11—Cornell-Dubilier Dual Secction Dry
Electrolytic Condenser. 8 mids. ea. section,
150-200 volts, type MA-11028
R1—Electrad Potentiometer with
(Swl), 75.600 ohms, type 202-8
R2— 504 ohm Electrad Truvoit Flexible Re-
sistor
R3—25,000 ohm Metallized Resistor, ': watt
R4—25.000 ohm, 3: watt Metallized Resistar
R5—10,000 ohm. 10 watt Electrad Vitreous
Enameled Resistor
R6—350 ohm, 50 watt Resistor in Line Cord
L1—One Set of 4-Prong Short-Wave Coils, 17
10 270 meters, Hammarlund Type SWK-4
CH1—2.1 mh. Hammarlund Midget RF,
Chuke. type CH-X
LP1, BP2—Twin

Strip
Br3. BI'd4—Eby Binding Posts. Swl Switch

on R1
V1. V2—6K7 Tules, RCA Radiotron
V3—6C5 Tube. RCA Radiotron
Metal Panel and Metal Chassis
2—S8creen-Grid Clipns for Metal Tubes
3—Knobs
1—Calibrated Dial
1—4-Prong Socket for Plug-in Coils
3—0ctal Sackets for Metal Tubes
1—Roll P'ush-Back Haok-up Wire

Midget Condenser,

Switch

Antenna-Ground Terminal

New Condenser Simplifies “Du-
plicate” Replacement Problems

@ FROM experience. most servicemen have
found that a great deal of time and

effort is wasted in getting many hard-to-
find exact duplicate condenser replacements.
Now,

however, standard Spraguc 450

Please mention

Volt and “600” Line Condensers have been
designed in convenient square size and 2':
inch uniform length o that they may ecasily
be strapped together with the new ST
Mounting Strap to form any replacement
combination. Where mounting is a prob-
lem, the new Universal Mounting Flange
can
serviceman to make a quick, easy replace-
ment to match the original holes in any
set chassis.

Three or four of these new small-size.
sqgquare units may be combined and still be
smaller than the original old unit which
they are used to replace. In some cases,
the cost of individual units used in this
manner is even less
duplicate replacements. In others, the cost
i« only a few cents more—and the use of
standard individual units insures better
results, hoth mechanically and electrically.

This article has been prepared from data
supplied by courtesy of Sprague Products
Company.

www.americanradiohistorv.com
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RADIO for the
HARD-OF - HEARING

via Sonotone

To enable the
large army of the
hard - of - hearing
to hear radio pro-
grams with utter-
ly amazing new
clarityand beauty,
i Ml RCAhasdesigned
a new Sonotone Radio Adapter,
whichis connected directlyacross
the radio loudspeaker voice coil.

Complete with either Bone or Air
Conduction Unit, and Lorgnette
handle, $28.50. Does not inter-
fere with radio performance.
Loudspeaker may be either on or
off. Dealers: see your RCA Parts
Distributor. To the hard-of-hear-
ing: see any RCA Victor dealer.
BETTER ALL-WAVE RECEPTION.
RCA Spider-Web Antenna, erected in
ajiffy, combines tuned doublets for each
band. Provides tremendous increase in

signals. Now being used by amateurs as
well as s-w listeners. "Write for folder.

(@) Products

RCA Manufacturing Co., Inc.

Camden, New Jersey
A Service of Radie Corporation of America

Naw! (5o

EDITION

RADIO

360 PAGES
\ OVER 400
{ HANDBOOK

ILLUSTRATIONS
AND EXPERIMENTERS

AND
DIAGRAMS
444
Complete
Radio Course
AND
Valuable
Reference

Guid

| 2 —
* Amatenrsand experimenters 'awear '’
Iy the faets in this new Handbhook
Nu wpuve teen wosted on matter
which i- not of practical use, Noth
The book ¥

of value hao been onmtted,
i~ concime, to the pout aml profusely

1 raglian 1 OF
. Lenening X
al Theory of

¥,

eceiving and trans-
Crey~tal Fillers, AV.C,,
on and Vperation of trans-
er.  Numerou- ¢ oil Wind-
Telephony,  Controlled Carrier

I'inois Jones B

nitter-, 1
e Charte. Radin

Modolanon.,  Cumnplete 53 page chapter of 10 Meter
and 1 Mrw-1heh Freaneney  Eaquipment. Comnlete
25 page chapter on Al Types «f Antenna..  Power
Sapplie-,  Te<t Inatrunwnt Cathode ltay Oscillu~rupe
and 11~ Apvluntion 10 Short-Wave Receivers and Trans.
mitters.  Hegulation< of the Federal Cammunication
Commision aml Board of Fire Unilerwriter,  Comnlete

Livt of 'O Sunle, €te,, ete, Size 6%x9*, Flexible card-

hoanl covers,

ORDER TODAY.
Chren or mehey order wceepted.
o unusesd U, 5. postage stan.ps.

RADIO PUBLICATIONS
New York

Send $1.00 nlus postaxe Cweicht, 2 1hs),
Hegiater letter il 3ou send taal
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DATAPRINTS

“\!(, Just the
:,j‘#(\‘\\‘% %CONSTRUCTION
1 £ Information |
You Need |
To Build
Electrical
3(52.‘12;'1:?? Apparatus

TESLA OR OUDIN COILS
Dataprint containing data fer eonstrueting
this 3 ft. spark Oudin.Tesla eoll. Redqulrss
1 K.W. 20.000 volt translormer as "‘exeiter; $ 75
uace llst below. Includes condenser data. . , ™°

8 inch spark, dats for hlgld{{m. including con-

denser «ata: requires W. 15.000 velt
transformer; see list below 0.80
Violatia type. Ligh (freduency eoll data: 110

volt A.C. or C. type; 17 spark; used for
“'violet ray’" treatments and “Experimeants”’..
How 1o operate Oudin coll from a vaseuum tube

osclllator ... iiiiiiiiiiein i 0.50
3 Inch spark Testa coll; operstes om Ford ig-

nitlom oBll ... i ity .50
3 inch spark Qudin coil: 110 volt A. “Kiek-

Coll** (Vibrater type.)........ce.. = 0.50
20 Tricks with Tesls and Qudin Colls— ______ 0.08

TRANSFORMER DATA

1 k.w. 20.000-volt transformer data. 114-wolt,
80.cycle primary. Buitabls for opersting 3 ft.
Oudin cofl ... ... ... i iiiiiiiennneaa. 850 l
X kow. 15000-volt transtormar data. 110-volt.
80-cycle primary. Huitable for operating 8-
inel Oudin coll ..o L L, .. 0.50

Electrie Welding Transt. (2 K.W. 110 Vt. Prim.
18 Vt. Sec. (ther Sec. Vi. dats given.) m

Induction Colis—1 to 12 inch sDark dat.

ARTIFICIAL FEVER Apparatus.......

(Low. Medlum & HIgh Powsr Data Gim)“

SLIDE
RULE

MIDGET

Metal 4” Dia.
Price $2.00 Net.

With ease and
Instruetions

This rule solves any problem in multiplication, divi-
slon. addition. subiraction, and proportion; it alse | |
glves roots snd powers of numbers, sinss. coeines,
tangents and cotanzents of 3ll angles: slso logs of
numbers. Adds and subtracts fractions. Approved
by colleges.

8”7 Dis. 25" Sealte "'Speelal’” Rule. $5.00 Net.

TELEGRAPHONE — Rseords
““Cede™ slgnals on steal
netlam. ode ¢an ha
and  tranafated  ‘‘slew.’”
data (speelal)

Volesa or
wirs by M-

C
Censtrustien
»

MAGNET COIL DATA
Powerful battery slectro-magnst; lifts 48 lba...$0.58
110 Volt D.C. magnet to 1lift 25 Ibs....... []
110 voit D.C., 300 lb.. Lift electromagnat..... .50
110 Yolt D.C. solenold; lifta 3 1b. through 1 in. §.38
110 Volt D.C. solenoid, lifts 6 Ib. through 1 In. 0.38
12 Volt D.C. solencid, lifts 2 Ib, throush 11in. 0.30

A. C. Solenald. powerful, 110-volt. 60-cycle... 0.30
MOTOR—1/16 H.P.. 110 volt A4.C., 60 cyels
{suitable for driving 12” fan. etc.)—Data...... 0.50

MISCELLANEOUS DATAPRINTS
50¢ eaeh Prepald
Radlo Control for Mudel 60 or 1300 e¥ele Synch.

_Hoats Moror
Klectric Rehigerator Data  Induetlon Ralance
'\l;.rel:ur’l} u: Ore Locator Telautagraph
ater Turbines Einthoy -
Water Wheels aluvlei“ Stetng Galran I

Motor Circuits (20)

Telephone Hook-ups {201

100 Mechanieal Mosements

I'olarlzed Itelay. 1ltra-
sensitive

shocking eall

Ring 4 bells on 1 eireult

20 Slmple Bell Hook-ups

Public Adidress system

Electric  Chiine Ringer
lits any clock

Electrie Fan Motor
Wateh Demagnerizer
Eleetrle  Furnace
Regulator
Bullding a
phone
Ignitlon Colil Data
RBattery Motor (small)
Wheatstone Hridge
Rotury Converter

Draft
Himple 'Tele-

20 *'Electrieal Trieks’" fer LODGES and

PARTIES .........ccocvvreancaicananan. 30.50—1

How to Fry Bggs on Cake of Ico Electrically. . $0.50
“Rewinding'’ Small Motor Armatures.......... 0.58

“ENGINEERING SERVICE BY MAIL”
(20% ot on orders for $3.00 or mors. Ne¢ C.0.D.)

The DATAPRINT COMPANY
Losk Box 322 RAMBEY. N. 2. | |

| serrec ag a
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The Zottu Multi-tube
Oscillator

(Continued from page 275)
tubes. As Mr. Zottu says—*“It is too early
to predict the usefulness of the scheme
presented, but if it is desired at the pres-
ent time to obtain an output at the short-
est possible wavelength, greater than that
obtainable with a push-pull ecircuit, this
method is one way of accomplishing it.”
. *Excerpt_of paper presented before Institute of Radio

Englneers by I”. D, Zottu. Title of paper. -\ Multltube
Ultra-1ligh Frequeney Osciliator,”*

New Set Has 2-Color
Tuning Dial

(Continued from page 275)
push in the knob to switch in the speaker.

This new line of sets is furnished with
metal tubes of course, and other features
include a highly improved music-speech
control, providing a wide range over the
low—mellow—Dbrilliant music region. The
dynamic speaker is of new design, known
as a stabilized dynamic speaker. A special
custom-made “Personalizer” scale is pro-
vided for each locality, as, of course, a
different group of stations would be “local”
for a person residing in the eastern, cen-
tral, and western parts of the country, for
example.

Favorite stations can be tuned in by this
new dial instantly, without checking the
ke. positions on the dial. The tuning scale
is of the sliding-rule type and lists all sta-
tions in a straight line; when changing to
another band, such as a short-wave band,
a new scale is turned into position by the
band-change switch. An automatic vernier
reduction-drive permits either rapid tuning
or slow-speed tuning, without manual
shifting of the tuning knob.

Our Information Bureau will gladly sup- |

ply manufacturers’ names and addresses
of any items mentioned in Short Wave
Craft. Please enclose stamped return en-
velope.

Short Waves and

Long Raves
What a Transmitting Station
WZ2IOR Built!
{(Continued from page 268)

(A mighty fine job, King, and it is8 rery
nice to know that many of the ideas incor-
orated in your transmitier and station

Boy!

ayout were gleaned through the columns |

of SHORT WAVE CRAFT. This is one of the
finest looking “home-built” tyransmitters
we have seen 80 far. and it should certainly
fine inapiration to every red-
blooded “Ham.” It takes plenty of time,
thought and lahor in order to turn out such
a neat job.—FEditer)

Chas. Hrdlicka's Station

(Continued from page 268)

The rack is constructed of steel fence-
posts or angle-iron welded together. I
read Short Wave Craft regularly and find
it a “dandy” mnagazine. One of my first
transmitters was built from Short Wave
Craft data. 1 have always found articles
on short-wave transmission or reception,
as well as different types of “rigs,” of par-
ticular interest. So, fellows., if vou wish
a large following. stay with the short-
wave amateur.

Charles Hrdlicka, W9SGI,
Kinmball, So. Dak.

(A very business-like looking “Ham" gta-
tion, Charles, and don't forget that we are
always in the market for some good short-
wave “constructional” articles on both
transmitting and receiving apparatus. If
you have devised any new or novel control
system for the station, we are also inter-
ested in articles on such subjects. Your
idea of making the rack out of angle-iron
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TWO GREAT
(=3

Each book contains
32 pages and num-
erous illustrations.
Over 15,000 words
in each book.

HOW TO MAKE FOUR
SHORT WAVE SE

.
*L ITERALLY thousands of radio fans have built the
famous DOERLE Short Wave Radio Recelvers. So
insistent hug Leen the emand for these recelvers. as
well as construction details, that this book Lias Leen
specially published.
Contains EVERYTHING that has ever feen printed on
these famous receivers. These are the fanious sets that
appeared in the following lssues of SIIORT WAVE
CRAFT: A 2-Tube Recelver that Reaches the 12.500
Mile Mark.” ly Walter C. Doerle (Irec.. 1931-Jan.,
1932). A 3-Tube ‘Signal Gripper.' ** by \Walter C.
Doerle (November 1932). “*Doerle *2.Tuber’ Adapted
to A. C. Operation™" (July 1933). ““The Doerle 3-Tuhe
| ;ngnal-Gripnor' Electrified, August 1933) and **The

DOERLE
TS

(
Docrle Goes ‘BBand-Npread' ** (May, 1934).

Due to a special arrangement with SIJORT WAVE
CRAFT, we present a complete 32-page hook with stiff
covers, printed ot an extra heavy grade of paper with

*numemul illustrations. Nothing has been |eft out. Not
only are all the DOERLE gets In thls ook, hut an
excellent nower pack if you wish 10 electrify any of the
DOERLE sets. s also described.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1- and 2-TUBE RECEIVERS

TH[-'.RE has been a contiruous demand right along
for a low-priced book for the radic experimentor,
radio fsn. radio Service Man. ete.. who wishes to huild
1- and 2-tube all-wave sets powerful enough to oper-
ate a loudspeaker.

This book contains a munber of axcellent sets, some
of which have anpeared in past fissues of RADIO-
CRAFT. These sets are not toys lut have been care-
fully engineered. They are not experlments. To men-
tioh only a few of the sets the following swill give you
an ed.

@ The Megadyne 1-Tuhe Pentode Loudsnesker Set, by

Mugo Gernshack, @ FEleetrifying 'The Megadyne.

® How To Make a 1-Tube Loud-speaker Set, by W.

*l’. Chesney. @ How To Make a Simple 1-Tube All-
Wave Electric Set. by F. W, Harrls @ Haw To Bulld
A Four-In-Two AlleWave Electric Set, by J. T.
Bernsley. and others.

* Not only are all of these sets desceihed in this book,
but it contains all of the 1llustratlons. hookups. ete.—

And belleve it or not, each book contains over 15.000
words of new legible type, Each hook ts thoroughly
modern and up-to-date. All the latest lmprovements
have been incorporated into the asets.

Remem)er, these hooks sell at the extraordinary low
price of ten cents; you can not possibly go wrong in
buylng them. Desplte lts low cost. our usual guaran-
#ce goes with this Look as well!

IF YOU DO NOT THINK THAT THRERE ROOKS
RE WORTH THE MONEY ASKED FOR THEM

URN THEM WITUIN TWENTY-FOUR IHHOURS

TYOUR MONEY WILL BE INSTANTLY RE-

There has never been sueh a
weafth of data published In
low-prieed radlo books of thia
type In tha history of the radio
publishing business.

Take advantage of the speclal
offer we are making and use the
counon below,

RAO!O PUBLICATIONS
101 Hudson Street
New York, N. Y.

RADIO PUBLICATIONS SW-9.36
101 Hudson Street
New York. N. Y.
Please send lumedistely books checked:
O How to Build Four Doerle Short-Ware Sets. ... I0c

O How to Make the Most Popular All-Ware 1- and
2-Tube Recelvers.
I am-enclosing.

10¢
i the Drice of each book jig 10c.

i# a very good one, and undoubtedly will |

serve as a practical hint for many of the
“Hams" who are thinking of building a
new rack.—Editor.)

(Coln or U.8. scceptable.) Books are sent post-
paid.

[
Name
Address ... s ———————————_— st s s
City. [ 1117 S,

Please mention SHORT WAVE Crarr when writing advertisers

WwWWww.americanradiohistorv.com
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New / =
GREATEST

————

GERNSBACK'S EDUCATIONAL LIBRARY N24

ALL ABOUT

AERIALS

“DESIGN
INSTALLATION
= DOUBLETS
= DOUBLE DOUBLETS
INVERTED "L'S

FIE

ST TE LTS

10NS, 101 HUDSON ST.

].\‘ recent months {he tadlo puhlic has been
. made aerial-ronseious by virtue of the many
articlex and advertisements on Aerlal Equip-
ment which have appeared In many Tadio maga-
zinew gnd literature. These artieles have heen
10 diversified. and in manv cases g0 eonflieting.
that the tadio cxperimenter. fan and Service
Alan ate beginning to seraleh thelr heads and
ask: “'What's [t all abant?* As a conse-
quenee. the demand for & low-priced hook ex-
plaining in & elear. Ineid manner the prinelples
underiying the deslgn and instaliatlon of em-
clent aetlals has hecome 2 erxing need. Fur.
thermare, the sfteadlly Increasing nulsance of
man-made statie. remilting in nolsy radio re-
ception—particularly in _connectlon with short-
ware Tecelvers—hat made the Importance of a
good antenna a paramount issue. For the thou-
sands of radio fans. hoth short-wave and hroad-
cast. wha wilsh to knew just what type of an-
tenna they should use and why, this book has
been especially published.

ALL ABOUT AERIALS

In simple. understandahle language this book
explains the theory underlying the varlous 1¥Des
of serials: the inverted *'L.” the Doublet, the
Double Doublet. ete. It explains how noise-free
reception can he ohtalned. how low-lmpedance
transmission lines work: why transposed lead-
tns sre used. Tt gnes Into cletal]l on the con-
struction nf aerlals sultable for long-wive
broadeast recelvers. for short-wase recelrers. and
for sll-ware receivers. The book 13 profusely
{llustrated in 8 manner which will appes! to the
most inespertenced ln radle: clear, self-exnlana-
tory; it s wrltten in 0 Simple 8 style that it
wlll clear up the aerial situatlon In your mind,
once and for all. Such a wealth of information
is presented in this book that you will wonder
how it can be done at thls low price.

Believe it or not. the book contains over (5.«
000 words of clear, legible type. It Is thorough-
Iy modern and up-to-date.

Remember that this book sells at the extra-
ordinary low price of 10c: ¥ou cannot possibly
go wrong in buying i, Despite [ts fow cost,
gur dsual guarantee goes with this book.

IF YOU DO NOT THINK THAY
THIS BOOK IS WORTH THE MONEY
ASKED FOR IT, RETURN IT WITH-
IN 24 uo?ne AND YOUR MONEY
WILL BE INSTANTLY REFUNDED.

Thero has never been such &
weafth of data published in a
Jow.priced radio book at this
price 1n the history of radio bus.
iness. Take advantage of this
speciat offer we ar¢ making and
use the coupon helow.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

RADIO PUBLICATIONS (No. 4) SW-9-36
101 Hudson Street
New York. N. Y.

1Mleass send lmmediately Your book “ALL ABOUT
AERIALS,” for which 1 enclose 10c (coln of T. 8. stampa,

acceptahie). Book ls to be senl prepald to me.
Name

Address ...

Clty. State.
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New 5-Meter Receiver
Uses 3 Tubes

(Continued from page 281)
during transmission periods.

The cojls for the R.F. and detector tun-
ing positions are of the space-wound,
plug-in  type, fitted with small plugs.
While only coils for the 5-meter band (ap-
proximately 50-62 megacycles) are sup-
plied with the set, the plug-in feature
permits  easy experimenting with still
smaller or larger coils for higher or lower
frequency bands.

Battery or A.C. Operation

For battery operation. the Lafayette
“79" has its filaments working directly off
a 6-volt storage battery; up to 250 volts
of “B" battery ean be used for plate sup-
ply. For A.C. operation the filaments are
heated by a 6.3-volt secondary on a power
transformer. Any small A.C. power-pack
of suitable output may be used.

Because of this convertible feature,
amateurs contemplating summer automo-
bile trips will find this the ideal set to
niount on the steering column or under
the dashboard. After the trip is over,
the set goes back to the operating table
at home, and without a single change,
becomes an A.C. outfit that drags in
plenty of sipgnals.

This article has been prepared from
data supplied by courtesy of Wholesale
Radio Service Co., Inc.

An"FB.”DuplexPortable

(Continued from page 280)

point the tube is most sensitive to receive
signals. Actual control of the regenera-
tion is accomplished by varying the volt-
age on grids 3 and 5. On reaching the
non-oscillating point the circuit merely
stops oscillating. No fringe-howl, back-
lash or “bump” is encountered. This is
one reason for the remarkable efficiency
of the receiver.

The type 1F4 is a new output pentode
designed for use in battery-operated
equipment. This tube has a high degree
of power sensitivity and will deliver con-
siderable power output at the ridiculously
low plate current of only 8ma. and fila-
ment current .12 ampere. The undistorted
gain factor in this stage alone is 100.
The plate current of the detector is al-
most negligible, so it can be readily seen
that the total plate current of the re-
ceiver is not of ‘“headache” proportions.
The sensitivity, gain and power output is
sufficient to drive to a maximum the
built-in loudspeaker, even on sigmals or-
dinarily considered weak.

The transmitter is composed of 3 tubes:
An oscillator (19). a speech amplifier
(1B4) and a modulator (1E7G). The os-
cillator is designed to oscillate so stably,
vet at high carrier output, that very lit-
tle frequency modulation takes place,
even at modulation peaks. The audio por-
tion consists of the (1B4) pentode speech
amplifier and the new (1E7G) double
pentode Class A modulator. The undis-
torted power output of this tube is suf-
ficient to 100¢, modulate the oscillator.

All hatteries are seclf contained, 3-45
volt “B" batteries, 2-1%2 volt dry cells and
a 41% volt “C” battery are used.

The entire unit including hatteries and
loud-speaker is housed in an attractively
finished metal cabinet, 15% inches high,
8% inches wide and 8% inches deep.

This article has been prepared from
data supplied by courtesy of Ultra High
Frequeney Products Co.

High Quality MOPA for 5
and 10 Meters

(Continued from page 280)

ployed, which permits the use of tuned
or untuned feeders. The front panel has
a beautiful crackel finish and high-grade
precision dials and meter are used.

This article has been prepared from
data supplied by courtesy of Custom Set
Builders.

New

313

4

10¢ BOOKS

GERNSBACKS EDUCATIONAL LIBRARY N2 3

LTERNATING

CURRENT
FOR BEGINNERS

Homs FxperivErys

SENERATDRS

S TANTITE Wi LATEHD AVEEN YT TE

IITI-:RALLY thousands of beginners each year
Jask the question °*“HOW CAN | GET
STARTED IN RADIO?’ Ivr otder to under-
stand the theory of radio. It i» necessary, first
of all, to have a fundamental knowledge of elece
tricity and. partieularly of alternating currents.
\We stress this point hecause radio is a study of
:I\lermmng cutrents of a very high frequency
nature.

In this hook, which is prepared #sDeclally for
rew hegitiers, we explaln In a shuple. iueid
manner: How Alternating Current !s Generated:
What its Propertles Are: What The Laws Gov-
erning |t Are, and How It iz Applied To Every-
day Housohold Use. [urthermore, we give in
shinple language detailed Ipstructions on how to
gerform practical experiments with alternating
current in the heme.

ALTERNATING CURRENT FOR BEGINNERS

This book coutains evervthing necessary to
give the begluner his first foothold in the study
of electricity and Radio. FEleetrie clreults are
explained with shnple analogies to hydraulle
sysLeins. hm's Law. one of the fundamental
luws of radio, is thoroughly explained: the gen-
eration of alternating curfent: sine waves: the
units—rvolts, ampel=s. and watts are explained.
{'ondensers, transfermers, A.C. Instruments. mo-
tors and generators—atl Lhese are tharoughly
discussed. House-wirlng systeins, electrical ap-
!I'I'lnoc:'l and electrle lamps—nothing has been

Here are some of the practical experiments
which you ¢an perform at home. SimDle tests
for differentlating Letween alternaiing and di-
rect curredt; how to light a lamp hy induetion;
how to make a siniple electrie horn: how to de-
magnetize a watch: how to test motor arma-
tures; bow to charge storage hatteries from A.C.
oul.gt: how to test comdensera with A,C,: how tg
make A.C. electro magnets: how to fry egas on
a caks of lea: how to make simple A.C. motors
and many others.

le ook contalns 32 pages. profusely illus-
traled witi clear, self-exhlanatory (Haprams. It
containg over 15.000 words of elear. tegible type.
It is an education in itself and tays the grounis-
;‘i‘::-k for & complete study of radlo and etectrl-

At the extraordinary price of 10c. you cannot
possihly go wrong. Despite its low cost. how-
ever. our usual guarantee goes with this book.

IF YOU DO NOT THINK THAT
THIS BOOK IS WO
HRERR RS B
WILL BE INSTANTLY n:ruu%"stov.

There never has been sueh a
wealth of data published in a
low-priced radio book of this
type in the history of the radio
pubtecation business. Take ad-
vantage of this speclal offer we
are making and use the coupon
below.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

RADIO PUBLICATIONS (No. 3) $W-9.36
[0} Hudson Street
New vork. N. Y.

Please send immediately vour book “ALTERNATING
CURRENT FOR THE REGINNER.™ for which I enclose
10¢ (coln or U. B. stamps scceptable), Book Is to be sent
prepald to me.

Name

Address
City.

State.

Please mention SHoRT WAvE CRAFT when writing advertisers

www.americanradiohistorv.com
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Cut Prices on Many Popular Radio Books

IMPORTANT—The 25 beoks lisied are AR different ones from those listed im lasi meonih®s ad.

THE RADIO AMATEUR'S| PHOTOCELLS AND THEIR AP-
HANDBOOK, (New Hevised Edi- PLICATION, (8ecomd Fdition) “ow To ORDER
books. We have, after an exhaustive study, selected these volumes || !ion!. LY A. Frederlek Coilins. by V. K. Zworskin and E. D.
because they represent the foremost radio books of their kind in | [ Cloth covers. size 5K175%, 334 | Wilson. Clath covers. size 51718, We t shi
print today. There is such a greal variety that we are sure it will nages, 118 illusirations. $1 97 312 pages. 180 {llustrs- $2 88 uriee:a:rn: lshm (":;B‘D.SOur
satisly any taste as well as any requirement that the student of Pries ... M L M e ) * of the Imol'(‘: ;ell;‘l ‘n::na.id o("i‘:
radio might have. If you wish to become s radin | [Does this beok tell you why and U, S. onlyl. Those 't'pug are
We publish "o eatalog and ask you to be kind enough to order amateur dradlo ham) thia Ddook | how to use light-sensitive cell.? not thus Tisted will be shipped
direct from this page. Prompt shipments will be made to you tells you how. Everything in re- | The answer is that the first edl- y exPress collect it sufficient

| . §
We herewith present a selected collection of reeent important radie

direet from the publishers. We merely act as a elearing house for ivin, tion was a “‘sell out,”* and the A
a number of radio publishers and OUR PRICES ARE AS LOW DR || | how 1o Buia fremltter sets and | o edition.  brougnt riemt oo | | Postase is not included by you.
LOWER THAN WILL BE FOUND ANYWHERE. Remit by te date. is even a better volume,

money order or certified check. Register all letters containing eash. Enouch ssid.

- —' | RADIO THEORY AND OPERAT NEWLOW PRICED
BHORT WAVES, by C. R. Leuts ([OF F)IC ) A L SHORT.WAVE | ING, by M. T. Loomis, 5th re:
and 1. B. Gable SU Covers. | RADIO MANUAL, Volume 1. by | rised Edition. Cloth-boind; size | ELECTRONICS, by R. €. Fud. RADIO BOOKS
Size 8!9.' 384 pages, 258 fllus- Huuto Gernshack and H. W, Secor, | 5%a18z1% " thick; 1.000 peges; | son. Cloth covers, slze 639", 13
trations. 1'rice was formerly $2.98. [ with 352 puttes, illustrations. Flex- | over 800 1llus.; 450 review quess | pages. 45 fllustration: :

NEW PRICE NOW. ible, Looseieal Leatherstte 1iinder, 4 1 95 Ilere are 12 new. up-to-date hooks
id d o= «|tions and answers. $4 38 Price...... . on every ivabl i -
prepai N —— S)Ize 91127, Price Price . — g “This book i i s on every concelvable radio subject,
The bigRest and most complete | Urepald . P& 00k is written for the [ just publishcd. Modern In every
book oft short wates, Covers Weitten 1n textbook style, a tres [ Feader who may wish to know |fense. ALl BOUKS ("NIFnigy
et a ;s.l over gvt\.'{"y The one and only short ] menduud amount of useful infor- | fomething ahout what Is golng on | from 64 to 72 pages: 50 o 120
sma:. :m pnne. ne Uli"?“ s, W, T y: Oft-wavé menua: mation has been ecrammed into | 3™ who has not heretofore given illustrations, Ail bouks wrltten by
uverheteroyties, Television. Alr- ion o e meopaructional | JL e thin-paper. compact ret the matter much attention.” says | well-known radio authors. Order

eraft Radia, Ulita Short Waves, | infurniition on the mast imnhortant St P o o oh®0e® | the author. Read it and learn | by Number. '

suthrs” are - famous hort-ware | A% Tramemiiters: Ultra  Npor | <Dtion have baun sorered.” “trom | bov Uy réctifiers, vacuum whes, | ¥o. " "RADIO SET aNaLYZERS

- W, 5 . Ultr b ) o

aulhgrhlll:l.wl‘hi: iis tm_hutt I:‘ook “'llll\'es.l .\‘,.l\\'. l&-ztinn:r;: section, | 0UP to nuts.”* A truly freat besk. om::rie.sr.m.::&r‘hin:"ktybe;e.t 'l'}',': No. ﬂaDFSgEs 0 vacu.
- es in print ay. | o vindlng,  A.C.-S.W, 7 of aratus, i oge o

an or av print today. P“"ik"“ klnk:. T S“PoE:r [ — tow down' on electrons and atoms | No. 3 ;;.NEE SB%Z§RHETER0-

PRACTICAL TELEVISION, by ?::::::.m":‘nu'ﬁ;'rff.",' ‘"Q.fi;.‘,‘g..‘;;’.;: MODERN RADIO ESSENTIALS, No. 4 amsosnu RADIO HOOK-

sI:i‘;l".“l‘:arn;l"-’ l(;'::lel: covers, size ‘lffr;“‘mﬁ)r::‘:ll:l;e;l;'r]:?l?)n’ri:ms[n\i\l‘- ::"_P:l\lenn:llg ‘\zil!-lxlsnl!l'.'“‘%v"c.'?(lpl; gggz-r WAVIE RADIO HAND |No. 5 "E“-’ ITJ'IO%Elc)O W I!EIAII)III'II?
A h . S, o olEe 8 2lod . c3 , by Clifferd E. Denton. DI0 8

127 lluatrations. Priee $3.69 Fg;f_tllvfrl. 8.W. Therspy, S.W. mﬁ:";at‘ig::s““'fl,r'igg $1.95 | Paver ‘covers. size 6%18%°, 156 | No. 6 Bnlng?x'cﬁ ELE'érmc

This book explains television in | = 2*ics. ete. o papes. 150 tusteations. €9 () (RADIO) SETS UP TO

full, Including elementary prin- "“_F”?v!r.ll;:,"kflm""“fl:e,{"".‘i:" (l!f.lllin“ Price..... - $ . . DATE. liy (. E. Denton

eiples. Dhoto-electric eelly. and all —_— Way's mew beak is arranged  for | 01 dsta. eircult data, testing | NO- 7 RADIO KiNKS & WRIN.

lmporiant types of telsvision sets quick use hy the bractical teehni- | 93t3. K.F. ond A.F. amplifier data | ,, KLES (for Experimenters)

as well a3 basic principles of op- cian. In addition. it hrings the | =0 fact. let us say, *data of No. B RADIO QUEST

tles. images, wmirrors. lenses. ste. | RADIO PHYSICS COURSE (™nd | reader right up-to-date on essent. | SY€r¥ lmaginable sort—in connec- ANSWERS. Ly R. D.

entarged edition), by Alfred A. | ful rydio theory. tlon with short-wave radlo recep- | .. Washburne

—_— f.‘lml'"";'.:', Cloth cuvens, size TYx tion, No. 9 SAEU;{\?I‘(‘:?NB(}LE RADIO &
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R sutifect iy clearly discussed. with | 128D1es, Price ... ... $ . 306 1illustrations. Price $3o46 No. 17 g&glls |'Y‘gb E. Denron
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Shorf wave sc°u'|'s North Central America speaker. If excessive harmonics are being
Xﬁggwdsﬁu,zg m‘} lg.ml')mam-ille. Canada. rle\'cLopcd in the amplifier, the Model 990
] . .8 nu— Munitoba, Canada. speaker will show up this distortion b [
(Continved from page 292) CGA-- 22,49 m,—Drumimendville, Canada. A g A o il
CGA--16.50 m.- Drummandville, Canada. ‘gl.lm,'!gha. fUZI:_\l_, P.l'tEle.g t_.orlll.', when a_spc;lk-
DGZ -20.54 m.-Nuauen. Germany ngr S0 e DL, ey, fl t::(j re ‘;!I q;“lmfl‘:"\ vemcs e wh!]c]h has
DN 3145 m. Zeesen. Gormuny. CGAS-- 2258 m.—-Drummondville, Canada. & UND Imites cquency range, will not.
DIB-_ 1974 m.f-Z(';e:en. d::m:?‘; g{('.).@? 'E)lln; n. Il),rur.nmnmlville. Canada, tI‘hls]_r_mtur.nl_ly means when used with an
DIA—31.38 m.—Zeesen. Germany, e Lo it Panama. amplifier which is distortion free, (that js,
DJC- 49.83 m.- Zeesen, Germany. XECR kg m '\lllr.l.l.mﬂ.cllanam:l. with total harmonics of less than 3 per
DJD- 256,49 m.— Zeesen. Germany. XEBRT 50 1. Mexicn Olty: o £% cent) the speaker will give surprising re-
DJE 16.89 m.—Zeesen. Germuny. HEF- 217 m. ;T"" St oy Homdurs production, impossible with speakers using
DIQ—19.635 m.- Zeesen, Germany. COC—guu - poxucieaina. Honduras. ordinary types of diaphragms, th akers
PARIS 2558 o parie Erance. 1 4431 . San Fedve Be Macoris, D, R. claim Srm The marers
S---25.23 m,— Paris, France. . - e ldeh Qo gk ’
PARIS-—25.6 m.—-Paris, France. H;;l])—-::ilzg m'_ﬁ“"t p“I‘)h'“ i!‘)"‘( MI";"""‘-"- D. R. The model shown is the large 12-inch
$¥2) 2;4;:*56‘ m. ]'::rls'. Franee, €2 m.—ante Domingo. D. R. loud speaker, with universal transformer
A 2;-.4,!}.1'“;?_ PL]:]:]\]";:“{;;I;L ) As.il ) to lr]natch all output tubc's It is supplied
FTM -15.50 m. St. Assise, France. {‘,Y&VX ?4"}9 m- ltl“r:r l“:m!', C.hlnu. :"lt”.a um,ve.l;sa] .ﬁe].(‘ coll to match prac.
FTK—1&.90 m.—St. Assise. France. He = " nnluen'L. J ava. ically any 1‘(slst.mu-. They are as fol-
HEJ 2064 m. - Geneva. Switv, PP 9727 m—Bandetng. Jaen lows: 2500, 2200. 1800, 1500, 1600, 700, 300,
HEP 8847 m. Geneva. Swita. PEE 1508 . Baeeeni. Java and 1800 tapped at 300 ohms.
ﬁ;ﬂ;;éﬁlx mhl«f(::l\:mlhl,sg:“é'. R YDA--19.02 m.- Bandoeng, Java, This article has been prepared from data
EAQ #0483 m.- Madrid. Spain. Australia supplicd by courtesy of W right-DeCoster,
HAT4-—32.%8 m.—RBudapest. Hunpary, VIZ-3 26.00 Fiskvill Inc.
HAS3—19.52 m.—Budapest. Hungary. VK‘Z-I.HF .'”‘q;“;“ ':-’.:]:“.‘;.’

EHY -249.59 m.— Madrid. Spain. : H &
PHI- -16.8% m.—-Eindhoven, Holland, YKAME—31.50 m.  Melbourne,

PCJ 1951 m. Eindhoven, Holland. VKSLR—31.3 m.—Lyndhurst,
2R0—25.4 m.— Rome. Italy. Africa
o9 . .
e D ULl OPM- 20.58 m.—Leopoldville, Belgian Congo.

IRW- 1547 m. Rome. SUV-- 20838 m,—Cairo, Keypt.

20 gq N
H%ill( -398(;4":11 Rl't:':rl;u SUZ 21,7 m.—Cairo. Egypt.

Miscellaneous
South America FNSK Norvma_mlie- 22,73 m.—1560 miles eas
of New York,

HIJTARE -49.05 m.- Cartaxena. Colom.
HJTABD - 112 m. Cartagena, Colom.
HJTARG-—149.65 m, Barranquilla, Colom.

HUSARH 4085 m. -Bogota, Colom, New 12" speaker Has

HJIABA 256 m, Meclel]i?. l(‘nllnm. .
HJI5ARBE- 21.26 m.- -Cali. Colombia.
YV2ZRC 5192 m. Caraeas. Venezuela. WIde Ffequency Range

YV3RC-4R.7T m. -Caracas, Venezuela,

YVHRMO- - 51.28 m.- -Maracaibo. Venezuela. ® Thisx speaker has the new Para-Curve

YV6RV-46.01 m.— Valencia, Venezuela, dinphragm which gives it a very wide fre-

PSE-20.7 m.—Rio De Janciro. Brazil. quency range. Due to this wide frequency

{;'(“;l'; :filér:.s 'n': gl]::u?ol-:l:::«;:r' Hrazil. response, it can Dbe used successfully for .

HOZR' 45 m.—Quayaquil. Eeuador. testing an amplifier, to ascertain whether it New *Wide-Frequency” Response
PRADO—15.3 m.—Riohamba, Ecuador. is furnishing undistorted power to the Loud-Speaker
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Does 60-Cycle A. C. Create a
60-Cycle Note?

(Continued from page 283)

ond quarter eycle of the applied A.C. the
dianphragm will move back from “B” to
“A”, Let us call this motion “1C” (com-
pression). On the third quarter cycle of
the applied A.C. the diaphragm will move
from “A" toward “C”, and let us call this
“2.C" (still compression). Now let us con-
sider the fourth quarter cycle of the A.C.—
here the diaphragm will move back from
the approximate position of “C” toward
“A”, the normal neutral position of the
diaphragm.

The dianhragm has now completed one
ryele, and so has the applied A.C. so that
the sound heard from the vibrating dia-
phragm must be of course, 60 cycles. Some
students become confused with this se-
quence of movements of the diaphragm and
as they consider that the diaphragm has
moved in two direetions, up and down, dur.
ing one cycle of the applied A.C. they fre-
quently believe that the note heard is a
120-cycle one. Actually, the.note may be
specified as a 60-cycle one, or a note equiva-
lent to 120 sound vibrations per second.

120-cycle wote heard from 60-cycle
A.C. on non-polarized reeciver. A very in-
teresting and ditferent cyele of events oc-
cur, when 60 cycle A.C. is applied to a
telephone receiver with a non-polarized
diaphragm. Very few. if any, receivers of
this type are in use today, but at one time
there were a great many of these electro-
magnetic receivers, having no permanent
steel magnet, in use. The radio experi-
menter may, of course, use the counterpart
of the non-polarized magnet receiver, in
the form, for instance, of a tin can with
an ordinary electromagnet set up adjacent
to the end of the can or some similar noise-
creating device of the non-polarized type.

Let us follow the sequence of events
when one cycle of a 60-cyele per second
A.C. is applied to the coil windings of such
a non-polarized receiver.

On the first quarter cyele of the applied
A.C. the current through the coils rises to
a maximum “M", and the diaphragm is
attracted toward the iron pole-pieces of
the electro-magnet and reaches a maximum
downward movement: let us call this “1-R”
(rarefaction). On the second quarter cycle
of the A.C. the current through the coils
decreases to zero, and the diaphragm re-
turns to its normal position “N”, On the
third quarter cycle of the A.C., the mag-
netism in the iron core rises to a maximum
again (M-1), and the diaphragm is again
attracted toward the pole-pieces; let us
call this movement “2-R” (rarefaction).
On the fourth quarter of the A.C. the dia-
phragm moves upward as the current de-
creases in the magnet coils and let us call
this movement *“2-C” (compression). The
diaphragm has thus completed two cycles
of motion to the one cycle of applied A.C.
and thus for 60 cycles per second we obtain
120 cveles of sound. Or the note can be
said to represent 210 vibrations per sccond.

(Note: if a battery is included in the cir-
cuit, the magnet will be polarized, and then
a 60 cycle note will be heard.)

The aural action in the ear is interesting,
and when a 60-cycle sound, for example,
from a receiver or loudspeaker impinges on
the ear, the auditory system of the ear and
brain interpret the sound to the persen
hearing it as a 60-cyecle sound, although
the diaphragm in the ear is vibrating 120
times per second! Just a bit confusing for
the moment, and a situation which gives
rise to many arguments, But if we re-
member how a musical string has to give
a double vibration, as shown in Fig. 3, in
order to sound a note, the process will be-
come quite clear. In other words, when we
pluck or strike a string on a musical in-
strument, the string starts from rest or
zero, swings out. let us say to “A”, then
back through “B"”, its neutral axis on to
“C”, and back to “D” (or “B"). This se-
quence of two vibrations per cycle, one in
each direction, is shown in one of the dia-
grams of Fig. 3, and represented by the
curve 0-A-B-C-D.

A very peculiar phenomenon is that even
though the G0-cycle note was cut off by
a filter, so that the ear did not hear it,
but the source contained harmonics the
human ear and sound interpreting system,
comprising the brain and auditory nerve,
ete, would be liberal and interpret the
sound as a G0-cycle note to the listener.
This is because of the fact that the ear
heard the sccond, third, and other higher
frequency harmonics. For example, sup-
pose a person did not hear the 60-cycle
fundamental note, due to filtering or for
other reasons, but that he only heard the
120-cycle second harmonic, also the third
and other harmonics. Then due to the
fact that these harmonics are part and
parcel of the fundamental note, which is
built up from the harmonies (or is the
accumulated effect of the harmonics), the
listener would still hear a 60-c¢ycle note
(the difference frequency between the
adjacent harmonics), aus the brain and
auditory nerve system would interpret the
sound to him,

The curve representing the sensitivity
of the ear is a very peculiar one, and in
this particular instance it happens that the
ear is more Sensitive to a 120-cycle note
than it is to a G0-cycle one. Also, it is
possible in many cases that the second
harmonic or 120-cycle note would be so
strong when the sound is reproduced by
connecting an ordinary receiver to a 60-
cycle circuit, that the ear might procrastin-
ate sufficiently to interpret to the individual
a 120-cycle note, and higher frequency
harmonies, but due to the faet that the

difference frequency between adjacent
harmonics is always 60 cycles, it would be
interpreted as 60 cycles, a peculiar

aeoustic and physiological phenomena well
worth keeping in mind if you should do
some experimenting along this line,

Short Wave Scout News

(Continued from page 284)

ln.Té me, Tokio, Japan, has been very
weuk.

Moscow is now reported to be putting
out a good signal on’its new frequency of
9,52 me. The call is RAN und the time is
7-8 p.m.. ES&T,

The 20 meter amateur band, although
quite crowded, is very good araund 6 p.n.
15.8.T. In a very short time I ‘logged”
stations in England, Spain, Ecuador, Ar-
gentina. and many other countries.

IaroLb E. BisseLL, Jr.,
{Twenty-eighth Trophy Winner)
Toms Road, Stamford, Conn.

Repart from South Amboy, N.J.
Among the 93 stations heard the past
month were (all time in EST.):

CFCX —6,005 ke.— Canadian Marcont

Company, P.0. Box 1690, Montreal, Que,
Canada. CFCX relays CFCF daily from
8 am. to 1 am. and Sundays 9 am. to
11:15 p.m.

HIT—6.630 ke.—Ciudad Trujillo, D, R.—
is heard regularly, with good strength.

VESIIX—Halifax, Nova Scotin, Canada,
has changed its frequency slightly; it is
heard quite regularly.

VPIMR—T.080 ke—Georgetown, British
Guiana, is heard regularly, but it is often
bothered with code; it has fair strength.

HH258—5.900 ke.—DPort au Prince, Haiti,
is heard often.

ABO—11,200 ke.—Mexico City,

PRF5—9,500 ke.—Rio de Janeiro, Brazil—
heard several times with fair strength.

(Continued on page 317)
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CUT THRU

SUMMER STATIC
WITH
THE
D-104
ASTATIC

CRYSTAL
MICROPHONE

For clear, powerful ““speech range™
dependabii ity unider all conditiotig the
=104 18 the clioice of veteran amateurs the world
over., Rugguedly constructed—economical in price—
fully guaranteed. A precision built Crystal Micro=
:I)’honotllcense\t under Brush Develupment Company
atents
ASTATIC MICROPHONE LABORATORY, Ine.
Dept. SW, Youngstown. Ohio

TEA AND COFFEE ROUTES
PAYING UP TO $60°° A WEEK

National company neede more men st once to
m:l- regunlar calls on local routes. No lxperi:nor
o _needed. Operate on our ¢apital, 1

av: ing; glve you brand new Ford

R « Rush name on posteard
! P B¢ YR E Facts - . . ALBERT MIL
B R T 8608 Monamouth, Cinclnaatl, O

BACK NUMBERS
SHORT WAVE -0
C

CRAET
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 aesortad,
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 supply only the following
back numbers: Dec. 1930: Feb.. April,
June, Oct. 1431; Sept. 1932; Oct., Nov,,
Dec. 1933; Jan., Feb., Mar.,, April, May.

June, July, Aug., Sept., Oct., 1934:
:!935_“1 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 fin-
formation that you should have. Here is
a chance to get those copies.

As we have only a amall supply of back
numbers on hand, this offer will be with-
drawn as soon as they have been sold.

We accept U.S. stamps. U.S. coin, or
money order. Rush your order today.

SHORT WAYE CRAFT
99-101 Hudson Street New York. N. Y.

SHORT WAVE CRAFT
99.101 Hudson Street, New York. N. Y.

Gentlemen: I encloss herewith T0c, for which you

are to send me sl back number copies of SHORT

WAVE CRAFT aa follows:

Name

Addresa

City. State.
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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 pub-
lished anywhere today. Order one or more copies today . . . find
out for yourself how fine they are. Prices are postpaid.

How to Get Best Short-
Wave Reception

By M. HARVEY GERNSBACK
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50c
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40 1lustrations, 72 Pages.
Stiff, flexible covers

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

THIS is the best and (nost upet

the subfeet. 1t is olited aiwd
edftors of SHORT WAVE CRAFT, tnd contiring
a wealth of material on the buit |Hng nikk oper
ation, nat only of typienl short-wave receivers,
bt ShoPt-wive ¢Cohverters as woll,  Tlozens of
short-warves sets are found in this book, which
contains hundreds of fllustentions; actuat pho
lu||zrnnhs of sets built, hooknps and dingrams
galore

This book is sol? only at a ridicnlously
prive beciiige it I8 onr aim to put this v
able work into the hamls of overy short wave
eithinsinst.

We know that If you are at all Interested In short
waves you wiil nmot wish to do without this book, It
is a most Important and timely radio publication.

150 Hlustrations, 72
50c

Pages. Stiff,
THE SHORT-WAVE BEGINNER'S BOOK

flexible covers
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TEN MOST POPULAR SHORT-WAVE
RECEIVERS

—HOW TO MAKE AND WORK THEM

VI‘HE editore of FHORT WAVE CHRAFT have erlected
ten outetanding short wave receivera and  these ate
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trated with m couplete busour, representation.
i the set romplete  he w hi

ng 1

f pRrte ar nnke ench set complete. Yo
shuwn how Lo ourule the recelver to ite maximum efficiency.
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S-W Scout News

(Continued from page 315)
HRD—6,235 ke—La Voz De Atlantida,
La Ceiba, Honduras—broadcasts daily from
8 to 11 p.m. and Sundays from 1 to 6 p.n.
LSN—21,020 kc.—Buenos Aires, Argen-

tina, heard on May 29 working with New |

York; good strength.

HIYB—6,050 ke.—Santiago, D.R,
been heard 5 or 6 times, fair to good.
PCI—9,595 ke.—Eindhoven, Holland—

heard on Wednesdays, several times.
LRU—15,200 ke.—Buenos Aires, Argen-

tina. heard on June 5; fair strength.
CMA5—About 26 meters or 11,250 ke.—

Havana, Cuba, heard testing with New

York.

HI18Q—6,210 ke.—Emisora Carta Real,
Avenida Espana No. 12, Ciudad Trujillo,
D.R.; Broadcasts daily from 10:40 a.m. to
1:40 p.m. and from 4:10 to 7:40 p.m.

LSX—10,350 kc—Argentina—heard on
June 19 testing with New York at 8:25 p.m.

Veris received—CFCX, DJI, DJM, HI8Q, |

HRD, and HBL.
FLETCHER W. HARTMAN,
365 John Street,
Seouth Amboy, New Jersey.

Report from Freeport, Pa.

YV11RB, Ciudad, Bolivar, South America,
on 6.54 meg. is a new station. They broad-
cast 6-10:30 p.m. )

The Dominican Repuhlic pops up with
another new station—HI8Q, in Trujillo, on
6.21 meg.

Germany and England are using the
lower frequencies for the evening broad-
casts. Germany is using DJB, 15.20 meg.;
London is using GSF, 15.14 meg.

(From the Mail.}—We learn from the
mail that 2RO, 9.61 meg., comes in well
every place. They did not change to 11.81
meg. for the afternoon programs after
their test on that wavelength.

JVN, 10.66 meg., is being heard by many
with not too great signal strength, but
being heard all the same,

PCJ, Holland, on 9.59 meg. seems to have
picked a good “spot” for their Wednesday
“Happy programs.” They are coming 1n
very strong.

ANGELo CENTANINO,
Freeport, Pa.

A New Tuning Indicator
Tube

(Continued from page 274)

The Philips tube manufacturing company
has just introduced a tube, known as the
type 14678, which is a variation of the well-
known 6E5 American tube. It has certain
variations from the earlier American tube,
though. )

Instead of the usual varying triangle of
shadow in the circle of green fluorescent
¢low, the Philips tube has four shadows,
which become narrow or wide according to
the strength of the signal.

How to Build a "Bug” Key

(Continued from page 270)
The four contact points can he obtained

from spark or ignition coils. Two sets of |

vibrators from two such coils will supply
the four contact points.

All of the metal parts for this “bug” key
may be made for the most part of brass or
steel—whichever you happen to have handy.
if you are not particularly efficient in mak-
ing small mechanical parts accurately, or
if vou have no facility for drilling the holes
properly, you can have this done at slight
cost by your local machine shop. In operat-

ing this key, the dashes are formed by |

pressing the thumb knob 14, to the right.
After gaining some experience with the
“hug,” pressing the lever to the left will en-
able the operator to send out any desired
number of dots in rapid fashion. The
weighted arm suspended by spring 20, vi-
brates several times back and forth so as to
send out the dot signals, and with a little
expericnce you will be able, with a single
flip of the lever, to rattle off 5 or 6 dots
like “nobody’s business.”

has F
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Advertisements are inserted at 5c per word to strictly amateurs, or 10c a word to manufacturers or
| dealers. Each word in a name and address is counted. Cash should accompany all orders. Copy
for the QOctober issue should reach us not later than August 5.

GENERATORS

TURN SCRAP INTO MONEY.
Autopower shows you how easily and
economieally auto  generators can  be
comerted into A.C. or 1n.t". generalars
and D.Coomoters. 2 to 1000 volts; for
saund, radio, power, light, or welding
No previous experience necessary—col-
nlete information all In new book. with

simple instructions and illugtrations.
Endorsed by thousamds.  Only 1.0
postpiid. Autopower. Ine. 414-1 So.

lloyne Ave.. Chicuko.

“HAM OFFERS AND WANTS

BWAIP — CARBON. ( ONDENSER.
ervalal and veloeity microphones—am-
plifiers. trumpets, hafles and all kinds
af sound cauinment.  an use Mudio
Beat  Frequency  Oxeillator—scilio-
stope—factory tools and edaipaent-
oltice ecqauipmest—INRadios—refrigerators
—or wiat have you. Lifetime Corpora-
tiou, 1010 Madison Ave., Toledo, Ohijo.

SELI, FIVR TUBR SKYRIDER.
Three tuhe Grors Fagle, i'erlman  all
wave station tinder oscillator. Want
Jarger Feceiver Heott. Sliver or similar.
Glenn Watt, (hanute, Kans.

SKYRIDER BARGATINS ALL
Madeis, Sell or de.  Also  RAIE.
Cameras wanled in Trade. Also Binoe- |

QSL—~CARDS—SWL

QsLls! WLt SNATPY! RRICHT!

ilars.  Wells=Nmith  Radio Corp., 26 g i

N. Wells 51;“.[' Chicago. 1L : :Hm-lcn’ll_;l .\t-\\l' Ihullhunml. l:im'rml
COMIPLETE 10 WATT XTAL| Nl gl Made to order. Fres

Transmitter  $30.  Johin  Henninger. | Samples,  Prowpt  Serslee. W3HAUIS.

21§83 N. Howard St.. 'hiladelnhla, (K
NELL — DODERLE  At5 CLiEAG,
W2IMT, Tarrvtown, N.Y.

INSTRUCTION

AMATEUR RADITO LICENSES,
complete teaining.  Resident ad cor-
1espondence rourses. Bvery graduate a
licensesl operator, N. Y. Wireless Sclool.  tractive, reasonably priced.  samples
1123 Broadway. New York. free.  Mitler, 1'rinter. Ambiler. Fa.

i
MISCELLANEOUS -

|TonM's  LAW  CALCULATOR—-
Lightning_Slide Rule; solves all prob.
lems of Voltage. 'urrent and Reslst-
ance. Power, Wire Sizes. ete. Range: 1
micro-amp. to 1000 amps.: 1 micro-volt
to 10.000 volts; 1 micro-ohm to 10 meg-
ohms; 1 micro-watt to 10 megswatiis;
wire sizes 0 to 36 B. & 8, gauge. In-
troductory price $1.00 prepald. The
Dataprint Co.. Box 322, Ramsey. N.J.

| TBARGAINS: N 227 TURES, N3-|

tlanally known make. guafanteed 10
for $1.00. {Mher numhers at low prices.
Wrlte numbers your are Interested in
aid how many.  Gold sShielid 1*roducts
Igo.. 17 West 60th se.. New York.

Tupelo. Miss.

NTPRACTIVE RHORT WAVE 1S
tenet’s DN Cands. Amateur’s (8L°3,
Ramples (Stamps). WIESN, 1827 Cone,
Taledo. Chio.

AsL. BWIL CARDS, NEAT. AT-

SWos 200 CARDR $1.00. WREAQM.
012 Linwoml Avenne, Columbins, Ohio,

SHORT WAVE COMPONENTS

PLUG-IN COlLs. 15-210 METERN.
Space womnud on standard four Lrong
farms .33 sed postpaid. Noel, 728 Birch,
| Scanton, [a

SHORT WAVE RECEIVERS

BUY YOUIt RECEIVER ON HINDS
“Fasy I"ayment” Plan. Write Hluds
& Edgarton, 19 N \Wells st.. Chicago,
Tlinwla,

=

KEEP YOUR MAGAZINES CLEAN

With one year’s subscription at $2.50 or with 12 back numbers
furnish absolutely FREE a 10x12%" stiff leatherette HOLDER.
numbers available, see page 313).

This will permit you to keep your room or shack tidy and be able to find any
magazine ¥ou are looking for without loss of time.
kecp all your magazines together.

Our supply is limited, therefore we would suggest prompt action.

SHORT WAVE CRAFT,

)

for $1.50, we will
(For list of back

This holder is large enough to

99 Hudson St., NEW YORK, N. Y. i

THE ONE AND ONLY

Encyclopedia on Short Waves

| By C. R. Leutz and R. B

—/

. Gable

linen
covers.

AMATEUR SHORT-WAVE EQU

that thia comprehensive

Don’t forget
MONEL T

2 MONEY-BACK GUARANTRE.
fled with it. return

WAVES” by Leutz and Gable.

RADIO PUBLICATIO

| 103 Hudson St.

384 Pages—Over
345 Ilustrations
hand-
somely in red

Size6x9”

It within thres days for refund.
the eoupon at the left for ordering your copy of *SHORT

--SHOILT WAVES” i3 written by Leutz and Gable, two forsmost radio
authorities. You wlll remember Charles R. Leutz as one of the pioncers
in radio. afso deslgner and manufacturer of the famous LEUTZ Transoceanle
Receivers. Mr. Hobert Gable owned and operated one of the finest low power
brosdcasting stutlons in the country. He 1s well known as an experimenter
and rTesearch worker in sClentitle flelds.

Considering the value of this_book for data alome. its cost should reslly be
more than originally asked. Hut when you see the illustrations in the book
you will marvel at how this book could be sold for ONE DOLLAR, It
origlnally sold for $2.93.

The book is printed on a very expensive super-calendered paper.
334 pages with over 345 photographic illustrations and disgrams. The supply
of these books Is not expected to last long. Onee they are gone no additional
ropies will he availahle. ORDER NOW-—be sitre 1o tell your friends about
thls remarkahle hook value. Send the coupon today for Four copy of
“SHOUT WAVES™ by Leutz and Gable.

It containg

YOU SAVE 51.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS! THIS
BOOK ORIGINALLY SOLD FOR $2.98

“SHORT WAVES™ i3 the most Important and compre.
henslve volume of short-waves ever published. This book
has EVERYTHING on short-waves—it literally contains
a_tomplete education on short-waves,

stiff

. " 9
® Partial Contents of “Short Wares”®  malL COUPON TODAY!
H
R
COMMERCIAL RADIO TELEPHONY RADIO PUBLICATIONS. Dept. SWC-9-36
ANT% EEI’ILOEHGEHAHPA’I‘)YO N ION T 103 Hudson Street. New York. N.Y.
SHIP e 0 . . . 0
DIRECTIONAL ANTENNAE e s AT e RN S Joto el torie AT ssedfarel Oat
TELEVISION Copy of "SHOKT WAVES" by Leuta nnd Gable. 1 understand
AIRCRAFT RADIO EQUIPMENT this book may be returned 0 you within three da¥e if 1 am not
SHORT WAVE BROA DGA(S"‘r ;llEQIEIVdE gs Jea) cotpletely satiofied and my money refunded.
ULTRA SHORT WAVES edieal and Surg
Appllcations)

IPMENT

volume ls solkl on
you sre not satis-
Tse

NAME

ADDRESS

NS CITY STATE
New York, N. Y. dnchude 15 S100% 5 oS AP chargee

Please mention SHorT WAVE CRAFT when writing advertisers
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SCOOP—THE BUY OF A LIFETIME

Genuine R. C. A.-Victor Dynamic Speakers

These arc the same high quality speakers that are used in

the late Model RCA—Vietor Radios.

BRAND NEW 6! INCH SPEAKER
1500 ohm=. Qutput transformer to mateh 38. 12A7, T1A. 43,
45, 2A5. 47, 59, B3 tubes. etce. Shipping weirht

6 lbs. AD 600, Speaker complete

Genuine RCA 6% Automobily oty Spuake TS

T Al e $1.95
10 INCH SPEAKERS

1000. 1200. 1500. 2000 chue field cuils. Braud new, less

10" SPEAKER less tra 1.95

sfurner
C-JHT.PUT‘:?‘R._{ANSFDHMERS. el 25¢
QUTPUT TRANSFORMERS, @
Prhtode, XirT 39(:

Al 1 Shinping weigl 1 by
GENUINE KOLSTER 12-inch
== DYNAMIC
SPEAKER

A husky 12-inch
heavy-duty dynamic
speuker, excellentl;
suited for large P.A.
systems. Has free-
edsre cone with veice
cail flexibly mounted
on chamois leather.
Field coil resistance

E 6,000 ohms. Quantity
imited. \lv:\surc:\I? h\]'i inihnwter Youy Price

AY Y \

Selan ..$950
No, AD-502 Kolster 12 in. Dynamic

Speaker,

CCA Wet Electrolytic
Filter Condetser

21; MH. SHORT WAVE
R. F. CHDKE

500 Velts ! i
4 MFD 15¢ [@4 Aalad
&
6 MFD 20¢ [ rpege low Lo Cliokes I'le
Wanul on tsular orins
0 e 2 ed noevery S, W, Ser.
10 MFID 30¢ | *pecial 1I'ie Wound Clivkes
ADh—30i 15¢
12 MFD 35¢ - -
. AC-DC Linc Cord Resistors
14 MY 406} 1y the rollowing sizes 13
MED ase | 170 150, l.w ut: ‘:‘m ‘:mnl,
Rexlslors Adr 30 25¢

Compleic parts instock

for all diagrams ap. = g

s Wi SN 2

Gk T —gey O SN
aft, P 2|

Pc;nular Me- .

€hani€s. ¢tc.
F R E E 641-page cataleg and lre:\!is_e. Nend Stamp

fur our FRERK treatls W
Ble data and 1
fivelved,

Tan
There i e ohligati
Bk sent by veturn nuatl

o
Absolutety free.

New Velocity
“Mike”
@® THIS is a new tvpe
of velocity micro-
phone—radically dif-
ferent in design vet in-
corporating the latest
engineering improve-
ments in this tvpe of
! microphone.
The basic principles

lo‘ of this new microphone
| eliminate many of the
' inherent faults of
f pressure-operated unit.
| in that it contains no
| stiff diaphragm with it
basic resonance peaks,
| but depends on the ac
tual velocity of the
sound wiave actuating o
lightly floating ribbon.
with no resonance point

: of its own, for excita-
tion. ]
- Due to an entirely

f: new structural feature
developed and used ex-

g

clusively by Lifetime, there is no accentua-

tion of the base response, even when work-
ing very close to the microphone. The new

unit will withstand severe abuse, is without

80°

As Llustrated

SPECIAL OFFER

DILCO R.C.A. Licensed
1009, Triple Tested TUBES

YOUR CHOICE scitbo i(ﬂ'ﬂs:

ANY GROUP Sl
Quan. Type Quuan. Type
3 21
2 4 35-51
3 1 36
12 4 17
6 1 R2 1
g 4 616 1
1 B3 Quan. Type
4 6 30 3 - "N\I":
q 4 33 3 GFY
6 ] 46 3 YAT
o) B 59
W a6 meCTiFIERS. 89c

Three-Gang Midget Tuning Condenser
- ‘apachty 000365 wf.

Aeasur RPN,

<haft. Wlith compensaring

1dense r.
49¢

No. AD-113
YOI it

Four-Gang Tuning Condenser
Capucity 000363 per section.
Solid brass plates. Ship. wt.,

5 s, 0
No. AD-115 YOI'R 1'inE C

Midget Variable
FExeellent for anter
shart-wave sels and as veri

ng g, Capaelt approxi- @
i if.  Bold complete with
posk Bingle hple mounting. 9 solid
wt., % ib

..rlau-; es.  Niip oW
No. AD-117 YOUR 1'RICE. 25¢

UNITED RADIO CO

Successors to Radio Trading Company
58 MARKET STREET

Dept. 8-7

internal or background noise in operation,
by change of
The directional
reduce
feed-back to an absolute minimum, allow
decrease ex-
installatiocns where the
unit must be operated near the speakers
and the background level is high, its mak-

and is entirely unaffected
temperature or humidity.
characteristics of this mierophone
radically higher gain, and
traneous noises in

ers state. . . _
One model is furnished in a high imped-
ance unit for working directiy

to operate into a 200 or 500 ohm line.

The grid-unit model has an output level
of minus 58 DB and a frequency response
of 48 to 12.000 cycles, while the line job
has an output of minus 64 DB with the

same frequency response.

This article has been prepared

orp.

into prid
of tube, and also in a low impedance unit

from
data supplied by courtesy of The Lifetime

Girl Operators, Attention!
Listen “YL's™ and “XYL's™!! Why not
send the Editor a good photo of your
“Rig"—and don’'t forget vourself. A
scpariate photo of yourself will do.
with a “‘clear”™ photo of that station!
$5.00 for best YL’ photo.—Editor.

See pare 619 March issue for details.

R.C.A. Phonograph Motor
Thie is the sime sturdy ﬂ
]

nwter nsed

est  quality honiegraphs

1 t inativns nle

by R.C.A. Vior. |

i'rice $IX.52 complete wi 1

turntable Designed  for
10-120 volu A mi

availuhle for cither

or 60 cveles {glease spec-

iy which when ordering.)
Por 18 HI'AT pecords.
E‘,JI,‘A\IIOIO 1bs. . "
0. AD-106 -
your iy $3.95 Limited_Quantity —°

Yaxley Band-Changing Switch

T ~ n!" 15 Aun- espech r’r
- H t Heavy s
W= cr pluted contie Cut
‘ sists of six ug decks
| | 12 gangs in ol ‘Three
S

0= it Ixcellent for
I0FL-Wave a% W as for

analyzers, 1 is;' nrice £4.32  Nover before offere:d at

w low price gho below.  Knil wi., 1 I%

No. AD-111 " i 29c
AD-1113, 5 pesition swileh = 49¢
BANDSPREAD VARIAELE CONDENSERS
s Available with 11 plates. {(arprox

00025 mf); 13 piates. {.0003 mf
17 plates. (000365 mr plates,

£.0005 wf); 46 plar 001 mf)
®  For shert-wave Landspread reeeiv-
pers as well us for atand:ar| broudeust

loug -wave 1eceivers. Shlp. we, 2
No. AD-116 Variable Condensers—each.

25¢
G. E. POWER TRANSFORMER
iy Genootl Resteir.

A well dest ¢
6.3 volt IHamemt windir .g.l l)mnz::gtjt

for 110-125 volts, 5i1-tith o nee-
fieations: 6.3 V. 2y s i 6 Vs
amps. for fl. of 80 tube: 750 v
] l‘.._n mHs, for plate eurren| Khip
WL, dhs s alse availubie § A4
No. AD-101. 6 to 7 tube

lNr.msAoﬁnu-r. L 99c
a. =102, 7 »
transformier, I;)l)“? i;ul)e 81'49

Ne. AD-i03, & 15 10 1 b $1.96

transformer, 125 mils

R.M.A. Coler Coded Carbon Resistors

These are all Brand New Stock.
100 Assorted sizes 50 ohm

9 mMey o V. 1A 1 te

sizes g nLeed Vs =
~ cutucy stors,
Contpleie assortment

100 voxinic $1.50

Ineividual

185-

Unshielded Power Transtormers
G-8 Tube 6.3 volts
These transformers, the proluets of
one of Amertea’s largest rudlo fae-
- fories, gre brand new. G-tube. &
fikunent, 280 jilament, 5 velt. 750
g~ ‘o't €T high.  Color eode diazran
with each one; ideul for repiacement

Ct for new seis
inshielded $0 65

AD-20t G-tube
R-tube unshielited transformers -8S

Transfonners
AD-202
18-tube unshielded transformers 1.15

AD-203

PANY

NEWARK, N. J.

Crystalizing Lacquer

@® SHORT-w:ive set-builders have been

anxiously awaiting some form of crys-
talizing liquid finish for their metal cabi-
nets, and at last one has made its appear
ance on the market. This new Crystalizing
laequer is “good news” to all short-wave
“Pans” and “Hams” for it is not only
available in black hut also in various colors
including red, green, blue, yellow, and
brown.

This laequer is a high-quality air-drying
finishing lacquer, which produces a beauti-
ful professional finish on any metal parts
on which it is applied. On drying it pro-
duces a beautiful ervstal effeet on the sur-
face; it is easy to apply and requires no
special skill or equipment. This crystalizing
lacquer can also be applied on wood or
other metals.

It is available at most radio stores at a
nominal price for a 2-ounce hottie; or in
pint cans, where a lot of surface has to be
covered. The manufacturers will be glad to
mail to those interested specimen cards
showing the various colers and the effects
produced by the laequer.

This article has been prepared from data
su(pplied by courtesy of the General Cement
Mig. Co.

Please mention ShorT WAVE CrarT when writing advertisers

WWW.americanradiohistorv.com


www.americanradiohistory.com

2]

SHORT WAVE CRAFT for

® Index to Advertisers ®

A
Ace Radic Laboratories.
Acrovox Corporation. .
Allied Engineering Institute.
Allied Radio Corp..
American Microphone Co..
Astatic Microphone Laborutory,

B
Bliley Electric Co.-... .
Brush Development Co.. The
Bud Radio, Ine........
Burstein-Applebee Co..

Ine.

C
Cameradio Co..coovveece ?03
Candler System Co... 300
Curter Maotor Co....... 306

Chicago Radio Apparatus Co., Inc. 208
Classified Advertisements
Cornell.-Dubilizr Corporation.
Coyne Electrical & Radio Schoui
Custombuilders -...........

D
Dataprint Company...... . .9‘12
Dodge's Institute. ... i o 300
E
Eilen Radio Laboratories 293
Electrad, Inc....coueee . 302
Everyday Science & Mechanies. .ocmmun 308
F
First National Television, Ine. 300
G

General Cement Mfg. Co.
General Engineering Corp..

Goldentone Radio Co. .

Gold Shield Products Co. ...299, 304, 308

Guy Stokely Radio Corp.. e 295
H

Hallierafters, Inc........ . it eseressnemsans 296

Hammarlund Manufacturing Co., lne... 305

Harrison Radio COMPANY. . .mirmimma. 29
1

Instructegraph Company. ... ....300

Insuline Corp. of America 306
J

Jobs & Careers 309

Korrol Mfg. Co., Inc... 301

L

Lancaster, Allwine & Rommel..
Lejay Manufacturing Co........

Mc
McElroy, T. Reemciros
M
M. & H. Sperting Goods Co..... 298
oo B304
...Inside Frunt Cover

Metal Cast Praductz Co....
Midwest Radio Corp.—.-.

Mills, Albert -
N
National Company, Tnc.......... ... 309

National Radio Institute
New York Y.-M.C.A. Schuols
0]
O'Brien, Clarence A., & Rerman. Hyman....307
Oxford-Tartak Radic Cone. i E3

Pierce-Airo, Ine. ..
Polk, R. L.. & Co....

Insilde Back Cover

R
Radio & Television Institute. Inc. 300
Radio Constructers Lahoratories. 297, 303
Radin-Craft ..o . 504
Radio Handbook, The 311
Radio Publications......... 512, 313, 314
Rudio Training Assn. of America ....300
RCA Institutes, Ine.... ... . .....300
RCA Manufacturing Co.. Inc. 311

s
Sargent. E. M.. Con.c...
Short Wave Coil Book.
Short Wave League . . -
Short Wave Manuals....
Short Waves....—ooeee

Teleplex Co.... o o
Thordarson Electric Mfg. Co.
Triplett Eleetrical Instrument Co..
Try-Mo Radio Co., Ine.
Turner Company, The.

u
TNtra High Frequeney Products Company...

United Radio Companv 18
U. S. Marble & Granite Company 308
W
Wellworth Traling Companyv 306, 308
Wholesale Radio Service Co.. Inc............ 296
Woman's Digest.. 319
(While every precaution is taken to insure

accuracy. we cannot guarantee awainst the pos-
sibility of an occasional change or omission in
the preparation of this index.)

SEPTEMBER, 1936

New Hammarlund
Super-Pro
(Continued from page 279)

rectly to the receiver through a twisted
pair lead-in, If all-wave reception is re-
uired it is advisable to use an accurately
designed all-wave doublet with a trans-
former at the antenna and a twisted pair
lead-in. Such antenna kits are frequently
provided with a matching transformer to
conneet between the lead-in and the re-
ceiver, but as explained previously. due to
the use of the laraday shield input sys-
tem in this set. the use of such a trans-
former is neither necessary nor desirable.

The reeciver is equipped with all the nec-
essary controls te insure maximum per-
formance under a wide variety of receiv-
ing conditions. The knobs and switches
are set or adjusted for the given type of
service in which the operator is interested.
Controlling the receiver in this manner |
enables the operator to use but a minimum |
number of adjustments to obtain the ut-
most in efficiency.

In the next issue laboratory curves and
data will be presented, along with an *
the air"” report.

This article has been prepared from data
supplied by courtesy of Hammarlund Mfg.
Co. l

Direct-Reading Audio- |
Freq. Meter
(Continued from page 279)

indicating meter and power supply (with
rectifier and voltage regulator).

The amplifier provides for satisfactory
operation on signal inputs of three volts or
less, and also provides a high_impedance |
input circuit (one megohm). By the ar- |
rangement of the amplifier circuit, provision
is made for satisfactory operation over a
wide range of signal input voltages, up to
200 volts, with no change in indication of
frequency.

Five ranges are provided, each starting at
zero and extending to 200, 500, 1,000, and
5,000 cyeles. The desired range is selected
by means of a multiplier switch mounted on
the panel. Individual adjustments are pro-
vided for making the indication agree with
the scale of the meter on each range. These
adjustments are made at the factory, but, if
necessary, readjustment may be made in
the field. All adjustments are accessible
from the panel, which is intended for mount-
ing in a 19-inch rack.

Our Information Bureau will gladly sup-
ply manufacturers’ names and addresses o
any items mentioned in Short Wave Craft.
Please enclose a stamped return envelope.

20 Kw. Mobile Television

Transmitter
(Continuned from page 261)

which have been built into 12 heavy trucks.
Each transmitter has its own power-plant
installed into 3 trucks, consisting of Diescl-
driven generators, switchboards, and facili-
ties for use where a main supply line can
be tapped. Four additional trucks are used
for the transport of the 30 engineers and
technicians required, and as office space for
the chief engineer. Finally, there are 2
other trucks which carry a completely
equipped televigion studio with scanning
devices and all the other auxiliaries re-
quired to transmit television images.

The entire caravan consisting of 20
heavy trucks, when stretched along the road
covers a length of about a mile, The total
motive power used to drive this caravan
exceeds 1,700 HP. All trucks are equipped i

| with Diesel engines.

Lots of "Fan" articles in Oc:'robel-l
Issue—Don't Miss |41l
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THE PERFECT [0 Sttt W
CODE  Sviiemnie
TEACHER!

NEW MASTER
TELEPLEX

This amazing new in-
strument  will record
your own sending _on
double row perforated
paper and repeat it back
to you at any speed you
Thousands of

words can be recorded

on one tape.

NoBatteries
No Winding
A} Electric

It is the samne
in principle,
and in opera-
thon is equal to
the wWheatstone
b | PPerforator and
Transmitter
| which cost over

— ! 81,000,

BUY IT OR RENTIT
Send for Folder 2.9 which tells you how to get
the wse of thiy inst=ument withont huying it
Ao, ohligation. We furnisn complets couTse
atd personal instriction with a moey-back
guaranfee. Low cost, casy terms. Write today

for information.
& " Standard Teleplex
HAM spEcl AI' A highly _eflicient cole
teacher wsing heavy specially prepaied waxed (bt
tipe, having two rows of petforations. Write for Free
folder 8.V, . "
We are the originators of this 1ype instrument.

TELEPLEX CO.
72-76 Cortlandt St, Now York City
The New Masler Veleplex “The Choice of Those Who Know

OFENS A NEW ERAIN WOMEN'S MAGAZINEEL];:M.QMI today™

most urgent and asrinzs probleme for women,
RrWE, Ambam

articles humor, tra:

. s—international
skntrhee, prité conted' s, URLI

v
ercipea feam nilaver t e worl -—loa 1 of sntertainment snel wdarmeton,

Send
Sol
WOMAN'S DIGEST,

at better newsstands,

{0c for sample copy or $1.00 for the next § issues.
99-SW Hudson St., New York Citsy

PP PSSP WD Ay

ettt s PP

PP PP Pwe

NO ONE sz piscanns

SHORT WAVE CRAFT

Readers keep their copies for years as a
steady reference and thousands of lewers at-
test to this.

It is now possible to sare your copies and
for this purpose we designed a splendid
binder for you which holds twelve copies, It
is made of beavy substantial material and _is
covered with black grain teatherette, The
name of the magazine is stamped in gold on
the cover.

An _ingeniocus mechanical arrangement is
provided which makes it possihle to bold the
copies flat when reading from the binder.

SHORT WAVE CRAFT Binder as
described, prepaid in the United$125

States
Canada and foreign countries 25¢ extra.
We accept money order, check, stamps or cash.

SHORT WAVE CRAFT
99-101 HUDSON ST.. NEW YORK, N. Y.

M e b e b b o g

Wiy gy iy iy iy

aa N a4 Rty

Please mention SHorT WAvE CrarT when writing advertisers
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320 SHORT WAVE CRAFT for SEPTEMBER, 1936

EVER in the six years that SHORT WAVE CRAFT has been published, have we found an:thing
N that is as wseful and ornamental as the WORLD-GLOBE LAMP we now offer free to our readers.

This beautiful WORLD-GLOBE LAMP measures 175" high. The atractively colored shade,
with nautical and map designs, is 8" in height and 16" in diameter. It is made of fine quality parch-
ment, highly glazed, to assure long life. A slightly damp cloth quickly removes dust from the shade.
The 64" globe, printed in many colors, has a full meridian, 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 bour 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 anywhere, 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) 10 SHORT WAVE CRAFT—the greatest short-wave magazine in the world today. In addi-
tion, we will send you absolutely FREE one of these handsome WORLD-GLOBE LAMPS. 0ld sub-
scribers 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 withou?
delay in order to insure receiving your free gift, RUSH THE COUPON TODAY.

WHAT THEY SAY ABOUT THE WORLD-GLOBE LAMP!

Yes! The globe revolves!

Long Needed Article

Gentlemen:

Regarding your wonderful
GLOBE.LAMP. please accent my
sincere compliments for a long
needed article and trust you'll be
swamped with orders.

(Signed) W. H. Hermsan,
7704 Sagamore Ave.
Cleveland, Ohio.

Al Admired It

Gentlemen:

| am perfectly satisfied with your
GLOBE-LAMP. It is just what
you have said about it in every
way. All my family and friends
have admired it. 1t arrived in per-
fect condition. Many thanks and
the best of good tuek to you and
your SHORT WAVE CRAFT,

(Signed) William Owens.

30 North Fifth Street.
Banger. Penna.

MAIL COUPON

TODAY!
H
e e e e e
Very Well Pleased Unique, Beautiful and Wouldn't Take $15.00 SHORT WAVE CRAFT SWC-936 i
Gentlemen: Useful For It : 99 Hudson Strest. New York. N. Y. I
1 am very well pleased Gentlemen: Gentlemen: G . . .
Globe.l . - entlemen: Enclosed you wlll find my remittance
et 2 it Bt 2051 | [ ol BT | | 0 onndes Siesiae . o !
arance a MOSL Ape Congratulatl . o 2. (plus...........cents shipping charges) for
propriate when located near mium 80 unique:” beautini N e el NIsRhand I Uhich enter ms subseription for SHORT Wwave |
i.l'l‘tllltle':iw::enlll;(l’nlt? T:‘ine‘y;l:e= :Fﬂj,"m’vﬁx'#; g;em:. A of it T wouldnot . take ] CRAFT for one vear (12 lasves). This awount eh 1
warm. soft glow, and the wave a ve $15.00 for l.tl- 'l'hedlﬂml'dnll titles me to a8 WUORLD-GLOBFE LAMP free. See ]
parchment shade "shows up a large globe, but I expect B ol O inace at when |1 I chart next to coupon for shiobing charges on
fonably. ""d“g,'g‘é"““‘g" of toNuseptheNsmaliffonegmuct hear the forelEn stations. I WORLD-GLOBE LAMP. :
e lamp an »
{ 1 2.50 is & real ;ﬂ‘:"‘"{lht gaction. nli goes yarren G. %ﬂﬁ- Shop. i { )} Enclosed find my remittanes of $£2.50, pleace 1
bargain. lund *‘SBuper Pro.* Barnstable, Mass. | send me the WORLD-GLOBE LaMI* by ex-
Wiittam E. Sloan, Jr., I, B, Wamock, e — i Dress. colleet. 1
" m reet. . 8.2 nks
Rochester, New York. Meriden, Connectlcut, lampl i WGR 1 |
B Name .o :
How to Order Your WORLD-GLOBE LAMP I odrens I
Simply B11 In the coupon at the left and mail together with check or money ordel, Reglster letter if cash or toin I l
Is seni. To rgver shipping eharges on WORLD-GLOBE LAMP, add to your remittance the amount indleated. 1 you i 1
are located: East of the Mississlppi add 35 cents: Between the Mlssissippi and the VWest Coast add 70c: Foreign City oo . State ... 1
Countries add $1.30. Any excess remittahice will be refunded. ] Send remlitan of cheek or money order—
SHORT WAVE CRAFT l register Jetter if it contzins cash. stampbs, or cur- I
rency,
99 HUDSON STREET NEW YORK, N. Y. | e eme e = d

Please mention SHorT WAVE CRrAFT when writing advertisers

KABLE BROS. CO., PRINTERS
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Consisting of 15 models, to fit the needs of EVERY SHORT WAVE FAN!

Made in TWO AND THREE BANDS from 15 TO 2,000 METERS, priced from
$17.95 to $95.00

EACH MODEL IS AN OUTSTANDING VALUE

DeWALD

| THE INTERNATIONALLY KNOWN RECEIVER

MODEL 619

MODEL 518

[ _Tube Universal Hi-Gain T.R.F. Re- ® 6 Tube Universal Supwerhetervodyne Re-
cz-ell\;er,da ) - ceiver,
2 Ban 75-630 Meters. 2 Bandg-—-75-550
Full Range Dynamic Speaker. MODEL 520 . Full ?{rnm'-s Dynnmiecte?peuker.
Duo-¢olored Aeroplane Dial. 5 Tube A.C. Superheterodyne Receiver, Large Duo-colored Aeroplane Dial
Ineorpurating metal tube. 2 Bands—70-190, 190-555 Meters. Incorporating metal tube, ’

@ Broadeast & American short wave. Duo-colored Aeroplane Dial, Broadcast & American  short wave.

£18.90 Full Range Dynamic Sbeaker. ’ 27.50
Broadeast & American short wave $26.55 .

MODEL 618 MODEL 621

MODEL 620 6 Tube Universal Superheterodyne Receiver. @ 6 Tube Universal Superheterodyne Re-
6 Tube A.C. Superheterodyne Receiver. 3 Bands—18-52, 16-190, 180-535 Muters, ceiver.
2 Bands—18-62, 180-535 Metera. All Wave. 2 Bands—18-52, 1580-555 Meters.
Tone Control. Tone Control. Tone Control.
Magic Eye. Large Duo-colored Acroplane Dial. Large Duo-colored Aeroplane Dial.
Large Duo-cvlored Aeroplane Dial. Incorperating metal tube. Full Range Dynamic Speaker.
Full Range Dynamic Speaker, Full Range Dynamie Speaker. Incorporating metal tube.
Broadeast & Forcign short wave....$35.75 Broadcast, American & Foreten short wave $37.25 Broadcast & Foreign short wave  $35.95

Above Prices Complete, including tubes, speaker and cabinet

FREE Send for our COMPLETE CATALOG. YOU ARE SURE TO FIND A MODEL TO SUIT YOUR NEEDS.
If yvour dealer does not have a DeWald in stock and will not order one for you, please write to us and we will
have o dealer near you supply your wants,

JOBBERS We are building up a ready made business tor you. THOUSANDS of DeWald sets will be sold.
Get your share of oeur inquiries and TURN THEM INTO ORDERS.

WRITE, WIRE or TELEPHONE for our proposition—YOU WILL FIND IT PROFITABLE
Quality radios since 1921

PIERCE-AIRO INC.
510-518 Sixth Avenue Dept. 9, New York, N. Y.

Licensed by R. C. A. and its affiliates.

www americanradiohistorv com
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J. E. Smith, President
MNational Radio institute

The man who has directed the home

study training of more men for the

Radio Industry that any other maty

in Amerlca.

| WORKS FOR STATE
OF ILLINOIS .

*1f 1 had not taken Yo_ur
Course T would stlll “be
digging ditches,
slaric:

State of Illinols,
§ ating theiv 1.000 witt
vour Course,

er.’t

swer, R, S. A
St., Springfield. IlI.

PICKED UP $1800
WHILE LEARNING

1 picked up <$1800
while studying and 1
eall that easy money—

{Qre wll.l'|_1_';1v &hﬁ;dwn-
ness.*' oTIS N, I
Avenue, Cleveland, omol,‘“o" ozaln

MADE UP TO $400
A MONTH

‘I was working in a
Earage with no future tn
sight. My wife and I
put aside
enourh to pay for your
Course. We have not
redretted it. 1 have
made as high as $400 4

mon in Radio. d . WOLFE
1202 Eden SL.. Elkhart, Ind.

LESSON ON RADIO
SERVICING TIPS FREE

1"l prove that J.J{ Tralnlng gives
ractical, money-making information.
hat 1t is easy to understand—that jt
48 just what you neced o master B
dlo. My samble Iesson text. *'Radin
Cause and

Recelver, Troubles—Thelr
ftemedy™ covers a loni list of Radlo
recefjveér troubles in A.C.. D.C.. bat.
tetv. unlversal. auto. T, R.F..'super.
heterodvne. all-wave, and other tyies
of sets. And 2 cross reference system
¥ives You the probable cause n{;-:“:
b

ment, eutralizing and
testlng. Get s lesson Free, o
obligation.

MAIL COUPON NOW

WILL TRAIN YOU AT HOME

IN SPARE TIME FOR A

TELLS HOW

FREE BnﬂK MAIL COUPON

Do you want to make more money? Radio offers you
many opportunities for well-paying spare time and full
time jobs, And you don't have to give up your present job
or leave home and spend a lot of money to become a Radio
Expert,

Many Radio Experts Make
$30, 550, $75 a Week

Radio broadcasting stations employ engineers, operators,
station managers and pay up to $5,000 a year. Spare time
Radio set servicing pays as much as $200 to $500 a year—
full time jobs with Radio jobbers, manufacturers and deal-
ers, $30, $50, $75 a week. Many Radio Experts own and
operate their own full time or part time Radio sales and
service businesses. Radio manufacturers and jobbers em-
ploy testers, inspectors. foremen, engineers, servicemen,
paying up to $6.000 a year. Radio operators on ships get
good pay and see the world besides. Automobile, police.
aviation, commercial Radio, and loud speaker systems are
newer fields offering good opportunities now and for the
future. Television promises to open many good johs soon.
Men [ have trained are holding good jobs in these branches
of Radio. Reand their statements. Mail the coupon.

There’s a Real Future in Radio
for Well Trained Men

Radio already gives jobs to more than 300,000 people. In
1935 over $300,000,000 worth of sets, tubes and parts
were sold—an increase of 20% over 1934! Over 1,100.000
auto Radios were sold in 19365, 26% more than in 1934!
22,000,000 homes are today equipped with Radios, and
every year millions of these sets go out of date and are
replaced with newer models. Millions more need servicing.
new tubes, repairs, etc. Broadcasting stations pay their
employees (exclusive of artists) more than $23,000.0600
a year! And Radio is a new industry, still growing fast!
A few hundred $30, $50. $75-a-week jobs have grown to
many thousands in lesa than 20 years.

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

Practically every neighborhood needs a good spare time
serviceman. The day you enroll I start sending you Extra
Money Job Sheets. They show you how to do Radio repair
jobs that you can cash in on quickly, Throughout your
training I send you plans that made good spare time money
—3$200 to 3500 a year—for hundreds of fellows. My
training is famous as "the Course that pays for itself.”

I Give You Practical Experience

My Course is not all book training. 1 send you special
Radio equipment and shoew you how to conduct experi-

w 600D RADIO JOB!

ments and build circuits which illustrate important
principles used in modern Radio receivers, broadeast

atations and loud speaker installations. I show you
how to build testing apparatus for use in spare time
work from this equipment. You work out the things
you read in the lesson books. Read about this 50-50
method of training—how it makes learning at home
interesting, quick, fascinating, practical. Mail coupon.

Money Back Agreement Protects You

I am so sure that T can train you successfully that
1 agree in writing to refund every penny you pay me
if you are not satisfied with my Lessons and Instruc-
tion Service when you finish. I'll send you a copy of
this agreement with my Free Book.

Find Out What Radio Offers You

Act Today. Mail the coupen now for “Rich Rewards
in Radio.” It's free to any fellow over 16 years old.
1t describes Radio's spare time and full time oppor-
tunities; tells about my Training; shows you actual
letters from men I have trained, telling what they
are doing and earning, Find out what Radio offers
YOU! MAIL THE COUPON in an envelope. or paste
it on a penny post card—NOW!

J. E. SMITH, President. Dept. 6JB3
National Radie Institute, Washington. D. C.

MAIL
COUPON
Now /

This FREE BOOK has Helped Hundred's
of Men to Make More Money

J. E. SMITH. President, Dept. 6JB3,
National Radio Institute, Washington. D. C.

can train for them at home in spare time.

NAME.

ADDRESS ...

Dear Mr. Smith: Without obligation, send me the Sample Lesson and your
free book about spare time and full time Radio opportunities and how 1
(Please write plainly.)

STATE.

14X-1 3
.

If you do not want to cut this cover—simply wrlte us on a post card
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