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Exclusive New MIDWEST
ELECTRIK-SAVER

Slashes RKadio Current £57/ls IN HALF !

The Electrik-Saver is today’s mos

sensational radio feature. 1t cutsradig
wattage consumption 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
Midwest to operate on low line voltages—as
low as80volts! In addition, the Electrik-Saver
increases tube life, reduces strain on the set,
eliminates repair bills and makes for more
cunsistent and glorigusly realistic reception.

SAVE:i:50%
DIRECT FROM MIDWESTFACTORY

O middlemen’s profits {0 pay! Buying
Rlidwest factory makes your
radio dollar go twice as far. Sec for vourself that
Midwest offers you greater radio values—enables you to
buy the more economical factorv-to-vou way that scores of
thousands of radio purchasers have preferred since 1920, Never
before so much radio for so little money! Why pav more? The broad
Midwest Foreign Keception and Money-Back
You get 30 days I’ R E E trial in your own home!

direct from the

satisfaction.

Once again, Midwest demonstrates its
leadership by offering the world’s most
sowerful and most beautitul ALL-
VAVE 16-tube, 5-Band Radio. A
startling achievement, it makes the
whole world vour play ground. Power-
ful Triple-Twin tubes (two tubes in
one!) give 18-tube results. This
advanced radio is a master achieve-
ment, a highly perfected, precisely

TESTED
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&

uaranteces insure your

85 ADVANCED 1937 FEATURES
This Super DeLuxe Midwest is so
powerful, so amazingly selective,
so delicately sensitive that it brings
in distant foreign stations with full
loud speaker volume on channels
adjacent to powerful locals. Scores
of marvelous Midwest features,
many of them exclusive, make it
easy to parade the nations of the
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built, radio-musical instrument that world before vou. You can switch
will thrill vou with its marvelous super instantly from American programs
performance . . . glorious crvstal-clear . . . to Canadian, police, amateur,
“concert’’ realism . .. and magnificent commercial, airplane and ship broad-
foreign reception. The Dual Audio casts...to the finest and most fascinating
Program Expander gives a living, foreign programs. The new Midwest
vital realistic quality to voice Tuning System, for example, shows vou
and musical reproduction. Before exactly where to tune for

TERMS 2 1 0% pay

MY MIDWEST HAS
UNEQUALLED BEAUTY
OF TONE AND SHARP-
NESS OF SELECTIVITY.

you buw, \|_ /!, foreign stations . . . while Glen G/'O'y ¢\ E'XPAN DE R
:\[\ rite fo[l::t E ~ >/ Automatic Aerial Adap- o

- R - _ tion triples the number 30

40-page four 2 < of foreign stations that | CONGRATULATIONS FOR DAYS
color 5 can be secured and [CREATING THE MIDWEST.IT

BRINGS IN WONDERFUL
FOREIGN RECEPTION.
Rubinoff

1937 miowesT uses Less doubles the excite-

C:‘\talog CURRENT THAN AN ment and jn_y. of
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With a Midwest, the finest entertainment the world has to offer
is at_ your command. lt is preferred by famous orchestra leaders,
musicians, movie stars and discriminating radio purchasers === -
everywhere. It enjoys an increasing worltr-widc sale because

it outperforms ordinar)_' receivers ous!ing.!wice as much. [_ [ o |
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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
Service and Installation Work—Broadcasting Station Operator—Wire-
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip- L =
ment—on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, _'
Talking Picture and Sound 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 and TALKING PICTURES

Television 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.

ating on Actual Code Practice apparatus. We don’t waste time

ARRANGE TO FINANCE
YOUR TUITION

I am making an offer that is the most unusual ever
made by a school. I'll take you here in my shops and
give you this training and you pay your tuition in
small monthly payments extending over an 18-month
period, the first payment to be made 5 months after
you start school. I know a lot of honest fellows haven’t
much money these days, but still want to prepare
themselves for a real job, steady work and better pay.

Mail coupon for all details of this “‘Pay Tuition
after Graduation Plan.”

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, I In-
clude—at no extra cost additional instruction in Electric Refriger-
ation, Air Conditicning and Diesel Engines, taught by personal
instruction and actual work on real equipment.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build and service radio
sets. You get training on real Broadcasting equipment. You con-
struct Television Receiving Sets and actually transmit your ownTele-
vision images over our Television equipment. You work on real
Talking Picture and Sound equipment. You learn Wireless Oper-

on useless theory. We give you the practical training you'll need for
your start in Radio—in 12 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students earn part of their
living expenses while going to school and if you should need this
help just write to me. Coyne is 37 years old. Coyne Training is
tested—proved beyond all doubt. You can find out everything
absolutely free. Just mail coupon for my big free book!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School
500 S. Paulina St., Dept.66-2K, Chicago, Il
Mail Coupon Today for All the Facts

[ _---------—----—-------—
H.C. LEWIS, Presldent

Radio Division, Coyne Electrical School
500 S. Paullna St., Dept. 66-2K, Chlcago, 11,

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
details of your Special Offer, including Electric Refrigeration, Air
I Conditioning and Diesel Training and your “Pay After Grad-
| uation™ offer.

Name
Address._ .
B Ciuy . State_______________
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Certified Circuits

® SHORT WAVE CRAFT goes

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

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

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

. ™~
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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 developments 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

® IN 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 cut in the 200
meter band and has rapidly progressed up into the higher
frequencies, from 75 meters down to the present 21 meter
wave length. All this has taken place in a rather orderly
fashion, and, while the changes have been rapid, 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 phone 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 meter band, on the 25 meter band,
on the 10 meter band, and on the 5 meter band. By far the
largest percentage are on the 75 meter band, while the small-
est is on the 5 meter band. It is of interest, however, 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 superheterodyne, should be used. The ap-
paratus used in the average 5-meter station is seriously in
need of renovation, not only to produce more intelligible
signals, but so that a greater number of stations can oper-
ate within the limits of the band and still cause no inter-
ference with one another. The 2-tube MOPA described in
this issue is 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 everything below 214 meters, but
what have we done with this band so far? Practically noth-
ing! It lies unused, unworked, (except for a handful of
amateur stations) and our constant fear is that it will be
taken away from us and given to “commercials” exclusively
unless we wake up and do something about it.

Television is becoming “hotter” every day, and the big
radio interests are out for wave allotments. [t is almost cer
tain that unless something is done about it rather quickly, the
amateur will be crowded 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 “television”
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 6 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 be taken too seriously, because eight hundred
miles has already been covered in this wave band.

It is no great secret that many amateurs are operating
outside of the 56 to 60 mc. band. Now with television sta.
tions being assigned frequencies immediately adjacent to
both ends of the 5-meter band, amateurs must confine them-
selves to the limils of the band or sufer serious conseqiuences,
This is another reason why the equipment should be im-
proved and replaced by more stable apparatus, because it is
safe to say thal over one-half of the stations are now out
of the band and when these get back into the legal band
erowding 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 disc scanner nor the cathode
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 cathode
ray tube, due to its great expense, is not the solution either.

Radio broadcasting 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 IS THIS THAT MADE RADIO—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 broadcasting first started.
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Short-Wave N
Snapshots

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

One of the difficulties of the railroad industry has been the means
of communication between the signal stitions and the eRgineers on
trains. In case of a change in orders. it has always been found
rather difficult to do anything but signal the train to stop at the
nearest signal tower. French railroads have rotten arcund this by
recently installing a sending and receiving station on all of the lo-
comotives and also in the railrond yards. It was first tried out on
the road between Rouen and Paris where it was found to be ex-
tremely successful. Photo at left—general view of sending station at
Rouen; above—radio set “R’ installed on locomotive.
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Photo above shows the famous Scotland Yard's new short-wave station
(Marconi), in London. Two photos at right show Berlin television transmitter
and station monitor. The loudspeaker grill appears below the cathode ray tube
window. This is the Berlin television station which is in daily operation, trans-
mitting on ultra short waves. Photo below shows short-wave transmitter and
receiver in Little America as used by the recent Byrd Expedition. (Clay Bailey,
chief radio operator at the main control)—(C) Byrd Antarctic Expedition II.
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PHOTO-MIKE Snaps Photo While

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

® THE 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 Broadcasting System at the Republican Na-
tional Convention in Cleveland.

The new device not only is a miniature “radio station”
in itself, but will take your picture as you speak! Curious
observers thought they saw 1n 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 but

S ]

Left—the “‘Photo-Mike™
is a clever combination of
camera and ultra.short
wave transmitter, with the
microphone hidden in
the foeusing hood,

g g gy

The diagram at the
right shows the hook-up
of the ultra-short wave
portable transmitter built
into one side of tho cam-
era, as shown In the ac~
companying photo. It op-
erates in the 40 mec. re-
gion,

You Speak

ebullient onlooker w h o
might step from the
crowds to shout “Hello,
Ma!” in the midst of a
statesman’s speech over
the nationwide network.
“Its primary purpose,
however, is to serve as a
quick, mobile auxiliary
for ‘broadcasts’ by dele-
gates, party leaders, press
commentators and other + H—
notables during possib]e Akove—Pretty \\'y.nelle Kronz at .lhe
lulls in actual proceedings Cleveland convention, demonstrat'ng

. ) to Thomas L. Sabin the method of
on the convention floor and iy he" cBS “Photo-Mike.” which
speakers’ rostrum, ex-

snaps your picture while you kroad-

plained Paul M., White, et
CBS director of public
events, who directed the convention broadcasts.
“These ultra high frequency transmitters supplemented
the battery of 68 stationary micro- (Continucd on page 29.3)
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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 wave transmitters
have been set up. Each of them has an output
of 16 kilowatts, and is 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 collected each month from every
German radio listener, with the idea of produc-
ing entertaining radio programs, is partly used
for these experiments. Since there are 6.5
million “paying” radio listeners in Herr Hit-
ler’s Reich, relatively large sums of money are
available to boost television progress at any

The collapsible mast which supports a small dipole antenna at the top.

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

20 motor trucks transport the 20
‘Kw. ultra short-wave Television sta-
on.
o
Another attempt to
/ force German television

progress is the design

and construction of an
| elaborate “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 page 319)
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® RADIO-COMMUNICATION

hails the approach of new serv-
ices by which business men will
send one another entire letters 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
exact handwriting of the senders! The oc-
casion was the recent demonstration of
RCA’s new ultra-short wave radio circuit
connecting New York and Philadelphia. The
circuit is unique in that it employs ultra-
short waves with automatic relay stations
and enables the transmission of drawings,
type matter, handwriting and other visual
material in facsimile, along with the simul-
taneous operation of automatic typewriter
and telegraph channels. It is a completely
gecret system.

The two institutions which were first to
recognize the importance of the electric

telegraph of Samuel F. B. Morse a century ago cele-

brated this new era in communications

changing greetings. In 1836 Professor Morse gave
the first demonstration of his new instrument to his
colleagues at New York University. He gave the

g * ¥ B R A
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RCA Demonstrates Facsimile
100 Miles on 3 Meters

An important milestone in the advance of radic technique was reached a
short time ago, when a demonstration was given simultanecusly in New York
and Philadelphia of a high-speed facsimile circuit operating on 3 meters. Inter-
mediate relay stations are used to bridge the 90-mile distance between the

by means of special tone signals.

next demonstra-
tion outside New
York City before
the membership
of Franklin In-
stitute, in Phila-
delphia. On June
11 Chaneellor
Harry Woodburn Chase of New York
University and Vice-President W. Chat-
tin Wetherill of The Franklin Institute,
Philadelphia, exchanged pictures and
greetings by radio facsimiie. Models of the
first Morse ap- (Continued on page 296)

by ex-
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two cities, the felar stations being controlled from the stations in either city

Extrems left—The novel *‘pine tree’
type of transmitting antenna used at
the New York end of the RCA ultra
short-wave cireuit to Philadeiphia
The aerlals are plated on high build-
ings s0 as to obtain the greatest
range with these very short waves.

Center photo—The ultra short-wave

transmitter in New York, the ‘‘res-

gnant iines™ being ineased in the
eylinder at the right.

Below—Close.up of facsimile trans-

mitter at New York; a photocell and

lens system scanning the revelving
“eopy.”?

The four photos below show, from

left to right. the *“facsimile” re-

ceivers; the special 3-meter receiver

with Acorn tubes, ete.; next, a rear

view of the receiver panel, and

finally a view of the receiving an-
tenna.
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$-W's in Aviation

STREAMLINED \
LOOP AERIAL

HOUSING A
]

Remote Control \\\*
Panel for Plane Lk

Radio o
@ ALL the remote control Sl’ream-l.ined

equipment used in this air-

lines’ radio installation is
grouped in one spot just in
front of the co-pilot's place
and so located as to be aeces-
sible to both the pilot and the
co-pilot. In the photograph
this equipment is shown lo-
cated on a shelf just below
the instrument panel proper.
In the upper left-hand corner
is a small chart which shows
the location. frequeney, and
dial settings for all of the U.S.

Loop Aecrial

@ THE U.S. Coast Guard has develoged and
is now placing In use on its high-speed
lanes a streamlined housing for direction

wind resistance of the loops almost 10 the
vanishing point, without any appreciable
loss in of the

value: and In some ways the direction find-
ing value is even increased. Use of this
housing, reducing the wind resistance trom
57 Ibs. {0 less-than & tb. results theretore
in the plane's speed increasing by 5 miles

er hour. The newly deveioped streamline

ousing is a hollow “‘fear drop’’ of bakelite
which is made In 2 sections, both sections
being riveted together, of about 10 inches
in diameter and 18 inches long. The whole
obiect is secured to the fuselage, and the

s in
of the housing Complelel{ protected from
the torce and the drag of th

Coast Guard Uses S-W's on Pi;n‘sf

Left—Position of radio equip- ST 51
ment on U.S. Ceast Guard 3
A plane is indicated at “X." and
alsa  the connection (dotted
line) between it and the dou-
ble loap aerial observed at the
right of the photo.

De- (Continued on page 294)

® THE work of the U.

S. Coast Guard «ir-
craft division is exacting
and exhaustive, Although
it does “peacetime” du-
ties, these are no less im-
portant than the duties
of any other branch of
government or military
air  arms; the Coast
Guard's business is to
save lives, and to help prevent loss of life, injury, etec.

It is therefcre necessary for these aireraft to be equipped with
the latest and hest, and most comprehensive vadio apparatus.
Standard equipment as now featured in Coast Guard Douglas am-
phibians now includes:

1. Main transmitter, for code. 75 watt power. Frequeney range
275-600 kilocycles, and from 2600 to 8100 kilocycles. MCW and CW
operation are provided for on Intermediate and High Frequency
bands. A DMaster Oscillator Power-Amplifier circuit forms the
basis for the radio-frequeney elements of the transmitter. a Colpitts
type oscillator being used on both frequency bands. The power
amplifier operates at same frequency as the master-oscillator. and
is neutralized by a balanced bridge net-work composed of capacitors
in the master oscillator tank circuit. Equal but oppesite radio fre-
quency voltages are built up across the pair of capacitors in use,
one voltage applied to the grid of the power amplifier for ampli

fication, and the other being fed through a neutralizing capacitor  Radio cabin on U.S. Coast Guard plane: A, loop control: B. an.
for halancing regenerative voltage across the grid plate capacitance tenna control box; €. 75 watt transmitter; D. direction finder
of the power amplifier tube. One set of controls governs hoth cir- €ontrel panel; E. frequency indicator; F., antenna reel; G,

P 1 " < . 5 aux. trs itter and receiver; h, . t key; 1. i
cuits, resulting i a good deal of sim- (Continucd on puge 205) B e S key‘:ux PSR nd, B
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e The "U-H-F’ Wizard

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.

® 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 Wave Crafi. The original
tuned R.F. receiver used the conven-
tional glass tubes, while this one uses
the Acorn variety in the ultra 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.

Separate Quenching Oscillator Used

We have also employed a separate
quenching oscillator which is a 6CbH
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
interruption frequency oscillator gov-
erns the R.F. output of that particular

cireuit, and this output or modulation
frequency is quite critical. 75 volts ap-
plied to the plate of the interruption
frequency oscillator allows smoothest
performance in the detector -circuit.
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.

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 rushing 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

wWwWwW americanradiohistorv com

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 ultra 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 regeneration control over the

Photo above shows close-up of one of the Acorn

tubes and associated tuning circuit, comprising spe-

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

the metal tuhes removed from the socket at the left.

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

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

entire band, will do well to investigate the heater
cireuits. 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 a 15
mmf. condenser——plates were removed so that
only three remain. The main tuning condensers
are 15 mmf. 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 214 -meter band or to the 7 and
8-meter police bands., The coupling coil between
the plate of the R.F. tube and the detector grid
circuit consists of 8 turns, and is fixed. This coil
is not very critical 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 interruption fre-
quency oscillator tube, but, as mentioned above, the hiss
level is considerably lower , masmuch as regeneration can be
more accurately controlied 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 beconies necessary to turn them
down. Ore desinab]e 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

1936

265

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

Acorn tuhe 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 variety,
most of the modulation bemg 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 brought in on this
set with fair speaker volume, which you would not even be
able to hear on the older style self-quenching reccivers.

Each of the two grid coils consist of six turns of No. 12
tinned copper wire; space hetween turns equal to the diam-
eter of the wire, e\(ept in the last turn which is spaced to ad-
just the range of the cireuit. (Continned on puge 308)

-:-7 954 (TOP VIEW OF sgoensrs 55
¢ Cop  SWOWNQR333 saEs oY)
gEEAD 3TuRNg oY /
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50.000 Lg [ .001-7 /
7 “oHms MF, MF. X 7
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Low AY
FREQUENCT X
OSCILLATOR
CoIL 7250V, (%\
30H. ) ¢ 8o 2 /\%
s G0OMA
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(S L :. [ pa— - — 250V
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AC.

Wiring Diagram of the 5-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 has always
been felt among radio men that the 5-
meter band would remain in this eondi-
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 time 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 elaborate crystal-controlled
transmitter, comparable with those used
on other bands, because even though
occasionally we do “work” a station

SHORT WAVE CRAFT

for SEPTEMBER, 1936

*The "' W2AMN

FLASH! A Startling new Short-Wave

four or five hundred miles away, we
know that the average distance will
only be some fifty to seventy-five 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
6L6 beam tube, which has been 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, out-performs any transmitter
in its class. Its construction cost is only a fraction of that for an "old-style" trans-
mitter of equal power and range! Furthermore, its stability is comparable to that of

a crystal-controlled set. 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

A i iy gy

PPhoto at left shows the au-

thor operating the 5-meter

MOPA transmitter here de-

scribed, and which marks a

radical departure in 3-meter

transmitters. Tt utilizes the
new tuhe—the 6L6.

circuit tuned to 10 meters
and the plate circuit tuned
to 5. This, in turn, drives
a 61.6 as a str dlght ampli-
fier on b meters. Both tubes
have the same plate voltage
applied to them, and run
with nearly the same input. The 5-meter
output of the oscillator is more than
sufficient to drive the 616 amplifier and
permits an untuned loosely-coupled grid
circuit, further isolating the two stages.

As a tritet oscillator on 10 meters,
the 6.6 exhibits excellent stability 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 less than a multi-stage
transmitter using a low-frequency crys-
tal and operating on 5 meters.

“Crystal-Stability™ Reported

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

250
MMF.

oo
MMF,

ol 4
=

{ SOCKETS: BOTTOM VIEW) 35
MMF
L2 35- 35
) MMF
\
_L >4 £S MMF
L3
: e
| o[
¢ e y
- 3 TAP AT
\.T -E = s ~ 1-TURN

\PT s ¢ TO MODULATOR
Esav g (15 WATTS)
Sw. P ‘.‘Mr. [
P * T VWMWY
? <~ | ~~STAND-BY (
+ SWITCH 20,000
&, ; y. B e OHMS
sV ¢ a00v. (n B+ Y-
ISOMA 250v. [meagur 1936}
X = METER JACKS T
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Wiring diagram of the “W2AMN 5-meter MOPA.?
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B{ C;;rg; W. Sh::arf,
WZAMN

the crystal filter was in the circuit, the
thousand-cycle heat note did not vary
during complete modulation. With from
400 to 425 volts on the plates of the
tubes, the following voltage and current
readings are recommended, when the
amplifier is delivering power to an an-
tenna: oscillator plate current, approxi-
mately 50 ma.; oscillator screen, 250-
275 volts; oscillator screen current, 12
ma.; amplifier plate current, 70-80 ma.;
screen voltage, 150; amplifier grid cur-
rent, maximum 10 ma.—minimum 6 ma.
It is important that the grid current be
held between 6 and 8 milliamperes for
maximum efficiency and proper modula-
tion capabilities of the amplifier. The
amplifier plate current, when not de-
livering power to the antenna, will drop
to approximately 20 ma. As the grid
current is driven higher 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 rise 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 is recommended that
the plate current be kept between T0
and 80 milliamperes. In the diagram
we notice that the final amplifier is

A Few Words Regarding 5 Meters 1

@ THE tremendous growth and popu-
larity of the 5-meter amateur band
came about due solely to the simplicity
of the apparatus needed. In keeping
with this thought, the transmitter in this
article was designed. It is comparable in
operation efficiency to the most advanced
amateur transmitters used in any band.
The Frequency stability is as good as
“crystal.” This was proven during re-
ception of the signals of this transmitter
on a 465 Ke. superheterodyne with a
crystal filter. During complete modula-
tion the carrier did not shift as indi-
cated by a thousand eycle beat note.
Only two tubes are used and they are the
new 61.6 beam tubes. The power output
is slightly greater than 20 watts, and the
efficiency is comparable with transmitters
operating on lower frequencies,

The advantagea of this transmitter
over 8 crystal-controlled transmitter is
that the frequency may bhe readily
changed and it is much more simple and
less expensive to build. Needless to say,
the quality of the signal is perfect. Com-
} plete construction details are given in the
article, and we hobe that every amateur
interested in improving conditions on the ¢
5-meter band will adopt 8 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 tno selcctive 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 a8 a ‘‘companion” to this trans-
mitter. We have been 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
transmitters and receivers. It is high
time that something be done about it

(Continued on page 305)

AvrraetataAdat iy AnanAatatuiais

Two photos above show respectively top and hottom views of the 5-meter MOPA,

utilizing two of the new 6L.6 Beam tubes.

Yery remarkabhle reception reports have

been received by W2AMN, especially with regard to the stability of the signal which
was comparable with crystal control.

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 unnecessary when the tube
is being excited properly, and particu-
larly with the untuned, loosely-coupled
grid circuit. 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. It is

www americanradiohistorv com

very important that the screen, plate,
and heater by-pass condensers be con-
nected close to the circuit 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 screen
tied down to approximately 150 volts.
Grid-leak bias 1s 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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Our Readers Forum.

1936

LONG RAVES

BOY! WHAT A TRANSMITTING STATION W2IOR BUILT!

w2I0R

Hats off to King J. Fothergill,

W2IO0R, Brooklyn, N. Y. 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 ail
around the country, 1 have neglected most
everything else. Hi, Hi. First of all I
want to thank you for the splendid way
you handled the picture of the Short Wave
Listening post 1 sent you some time ago.
It was published in the Jan. 1935 issue of
your splendid magazine, Short Ware Craft.
1 would also like to thank the many hun-
dreds of *“fans” that 1 received greetings
from at that time.

It was shortly after that date I secured
my ‘“lHam” license and the call letters
W2IOR. Was I proud of that call—well
one look at the picture will convince most
any one. Hi, Hi. The rig is all “home-
built” and works out very nicely. Any one
who might care to refer back to the Jan.
1935, issue, of Short Wave Craft can get
a much better idea of the “shack” over
here; this last picture was tuken in the
living room, and does not do justice to
the “real”™ amatceur shack which T have.

This Month’s P’rize Winner

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

The antenna is a voltage feed zepp, 264
feet Jong, with 66 ft. feeders. For the re-
ceiver I 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 P.M.
due to the BCL (Broadcast Listeners). 1
also have a 3-meter rig for local work.

Ouwe Year's Subscription to
SHORT WAVE CRAFT
FREE
for the “Best” Station Photo
Closing date for nch contest—75 days preceding
date of issue: Aug. for Nov. issue, ete, The
editors will act as mdues and their opinions will

be final. In the event of a tie a subscription will
be given to each contestant so tying,

If any of the boys care to swap photos
we'll be very glad to do so. Before I 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 Wave Craft, some of the
ideas from which have been used in my
own rig here. The knowledge gained
through your publication would pay for a
life’s subscription, if 1 was to go out and
buy it. I am extremely interested in your
radio 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 Craft
and the GANG after a most enjoyable
1007 one-way QSO. 73 OM and I'll be
i;.oing you later with a kilowatt job. Hi,

i.

King J. Fothergill, Opr.
Amateur Station W2I0R
297 Baltic Street.
Brooklyn, New York.

(Contivued on page 312)

A1l Ham Station of
Charles Hrdlicka

FEditor, 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. receiver, and
the small white box beside it is the moni-

Right—The efficient “Ham™ station of Charles
Hrdlicka. W9SGI. Kimhall, So. Dak.

Il

i

tor. My transmitter is a Xtal 47 oscil-
lator and a pair of 46's in parallel. A
550-volt power- suppl\ 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 40 me-
ters. Alongside of the key is my key-
click filter. The station illustrated is the
work of approximately one and one-half
years in amateur radio.
(Continued on page 312)
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Appearance of the portable C.W. transmitter using two metal tubes, a 6C5 and a 6F6, 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 miore recent G 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 & or 12 volt dy-
namotor supplying 500 volts "'B." Well
suited for use in car or boat.

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 6C5 metal triocde 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-
amateur transmitter, capable of a 25 The small metal-tube crystal-con- quired except (Continued on page 309)
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Wiring diagram of the “M.T.” Xtal transmitter, especially designed for use as a portahle 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 short-wave adapter in use with an all-
band short-wave receiven;‘: the adapter is at the
right.

® ALTHOUGH the number of ama-

teur, police, and commercial stations
operating 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 e
By Stanley Johnson, WOLBV

ceivers are not equipped to tune to these
frequencies. This rcceiver-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 wltra short-wave set; if you do not
have a receiver, the unit—with only
slipht modification—may be used as a
“complete” one-tube super-regencrutive
recetver.

May Be Used As 1-Tube Receiver

The unit uses a single type 6CH metal
tube in the popular  “minute man”
super-regenerative  circuit — so-called
because it was popularized by Boston
high-frequency enthusiasts—which is
generally recognized as the best of the
many self-quenching super-regenerative
heok-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 detector with head-
phones connected in the plate circuit.
The unit illustrated is an adapter; the
receiver model is identical except for
the addition of a pair of binding posts
for headphones and a slight change in
the cireuit.

Construction is much the same, re-
gardless of whether the unit is to be
used as a receiver or as an adapter.

Most of the parts are mounted under-
neath the “U” shaped chassis, which
was made from a serap of car body
(Continued on page 298}

aluminum.

[

Another view of the U.S.W. adapter. showing
rthe high-frequency coils 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
mechanism.

The base of the “bug” is nothing
more than a lead casting, which does
not necessarily have to be of su erior
quality—a piece of discarded lead pipe
will do. The mould is made by shaping
a piece 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.” I found that
wood-working tools which had seen
“better days” could be used to finish
the lead casting. An old plane may be
employed to finish 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 method of
using a piece of wood for a moulding
form. When finished, a coating of black
paint will greatly 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, etc., 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. (Continued on page 317)
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7: ADJUSTABLE TRUNNION &* Y4"5Q. BRASS RODS.
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13+ FIBRE PADDLE. 14+ TELEGRAPH KEY KNOB.
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‘The drawing ahove shows all of the essential and easily-made parts necessary to construct the “bug” key.
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5-Meter Transmitter-

Receiver—Uses New
Metal Tubes

By Henry B. Plant, W6DKZ

® 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 motorcycle.
In mobile operation the set would share
the vibrations of the frame. Measure-
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 combinations have
been tried out and discarded. First a
76 oscillator, and a 41 modulator were
used as a transceiver, mounted on
sponge rubber on the rear carrier of
the motorcyele. This set had the dis-
advantages of rveceiving 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-amplifier. 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.

1936

21

s N v e

very successfully; th

tests.

ity

Here's a handy, low-priced portable transmitter-
receiver for the 5-meter band. On tests it worked

e author had it mounted on the

handle-bars of a motorcycle during some of the
The author has talked 60 miles with this set.

. .

When the audio circuit
was operating satisfac-
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 screen
tied to the plate, making
the oscillator a tetrode.
As a further experiment
the 6C5 in the first audio

e i
The three photos at the

left show respectively
front, top, and bottom
views . of the 5-meter

Transmitter-receiver

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 6F5,
second audio (modulator) 6F6, oscil-
lator 6F6.

The 5-meter “rig” mounted on the handle-
hars of a motorcycle.

Set Mounted in Metal Can

The set is constructed 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 (Continued 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-
tion of a Pre-Selector 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 necessity 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 system, so that it can be plugged
into any A.C. or D.C. source, regardless
of the type of power used to energize
the short-wave receiver. It will work
just ag well with a battery set as with
an A.C. or a D.C. or a universal set.

Uses Metal Tubes

Another important feature of this
pre-selector is the fact that it employs
the new metal tubes. These are desir-
able for short-wave recebtion because
of their close shielding, which prevents
unwanted interaction between R.F.
stages and they (Continued on page 311)
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You will find it a simple matter to build this Metal-Tube I’re-Amplifier by following the drawings here presented.
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European stations can be 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 eof
A.F. amplification.

@® THE “one lunrer” is still the recommended starting point

for the “embryonic” ham and short-wave listener. But
the “one lunger” of today is a far ery from that which we
o!’ timers used to fool 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 today would run rings
around 2- and even 3-tube sets of a few years ago.

1-Tube Does 2 Things

Take this 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, cspecially its distance-getting ability, will
immensely stimulate the enthusiasm of the beginner and
encourage him to ereater accomplishments in the radio field.

Qutwardly, the 19 tube looks no different than any other
commonly-used tube; yet it has two complete sets of triode
elements, with a filament common to both. It is therefore
equivalent to two separate tubes such as '01A’s or '12A’s.
Furthermore, it has a 2-volt filament which consumes but
0.26 of an ampere, so that two ordinary No. 6 dry cells, con-
nected in series, would last quite a long time with average
use. Its plate drain is also very economical; a single 45-volt
B battery will give many months of satixfactory service.

Because of these and other excellent features, the “Econ-
omy-2" lends itself very nicely to the clementary require-
ments of the niodern 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 circuit of the “Economy-2” is of the conven-
tional regenerative detector type, followed by a stage of
A.F. amplification. It is a fallacy to believe that only expen-
sive receivers—those using highly intricate circuits, ecan
make possible successful short-wave reception. 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 so
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, W2AM)J

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.

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

Set Has “Band-Spread”

If the constructor uses the parts specified at the end of
this article, follows the layout and circuit carefully and
does a 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.
1t is a 15 munf. 3-plate midget variable band-spread con-
denser. The upper left-hand eontrol (front view) is the 50
mmt., “tank” tuning condenser which roughly tunes the set
to any 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 is a 140 mmf{. unit used as
a regeneration control. The three remaining controls are
from left to right, filament on-off switeh, phone output jack
and 6-ohmn filament rheostat respectively.

Short Leads Essential

_All the parts are so laid out as to make for shortest pos-
sible leads. This is an important (Continued on page 306)
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The schematic and picture wiring diagrams reproduced above
will enable the heginner to easily construct this 1-tube receiver
which actually gives *“2-tube” results.
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WORLD-WIDE SHORT-WAVE

REVIEW

Attt e

—Edited By C. W. PALMER

A 2.5-Meter Transceiver

@ IN A recent issue of Television and

Short-Wave 1Torld (London) a new
transceiver for the 5 meter and 2.5 meter
amateur bands was described.

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

-

A European 2.5-meter transceiver.

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. 14 bare copper wire, to a diameter
of 3-inch. The turns are spaced slightly
more than the diameter of the wire.

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

An Interesting Heterodyne Circuit

® IN A recent issue of L’Antenne (Paris)

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

@ The Editors have endeavored to review

the more important foreign magazines
covering short-wave developments. for
the benefit of the thousands of readers of
this magazine who do not have the op-
portunity of seeing these magazines first-
hand. The circuits shown are for the
most part self-explanatory to the radio
student, and wherever possible the con-
stants or values of various condensers,
coils, etc.. are given. Please do not write
to us 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
coil and the appropriate corresponding
tuning condenser, data for which are
given dozens of times in each issue of
this magazine, he will have no difficulty
in reconstructing these foreign circuits

to try them out.

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
A.F. stage 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-
cating phone stations, and which supplies a
steady beat for C.W. reception.

Second, if V2 js tuned to a frequency re-
moved from V1 by a wide range of fre-
quencies, super-regeneration 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-
quency, tube V1 is modulated at a super-
audible frequency and this beat frequency
(intermediate frequency) which is present
in the suppressor circuit of tube V1 causes
an action very similar to superheterodyne
action, in which V1 acts as both first and
second detectors, rectifying both the high
frequency and beat frequency.

Thus it can be seen that some very inter-
esting results can be obtained from this
circuit. The coils used for V1 and V2 are
of the plug-in variety and for most pur-
poses, one set of coils would be sufficient
for both tubes since 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,
Funktechuische JMonatshefte (Berlin) 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 meters. The reas-
on for including this high frequency de-
tector in the set is because the television

‘transmissions which are being 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 eircuit used is not
the usual tuned-grid type—but is the split
Colpitts circuit, in whicE both the grid and
plate inductances are included in the tuned
eircuit. Regeneration is controlled by a

0
ANT.)
o

1

+ Ak

An interesting ultra-high frequency de-
tecton

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, surprising
enough, is an iron-dust core unit. This is
an unusual deviation from standard prac-
tice, since it is generally understood that
iron-dust cores are not effective on high
frequencies. However, it is shown experi-
mentally in the descriptive 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 claimed that the use of regeneration
in this tuner and detector is not any cause
for alarm (as far as high-fidelity recep-
tion is concerned) as the tuning is com-
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.S.F. Pour Tous
(Paris).
(Continued on paye 317)
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An improved tuning indicator.
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@® 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 1s tuned in to
resonance. Before

the station is tuned

in, the dial is illu-
minated red, and

. this changes to
The new set here described with 2+ green as the station
Color Tuning dial and station indi- is tuned in to reso-

cator. 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
cannot 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 anq 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-

e

e

1936

ity of reproduction.
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- New SetHas 2-Color TuningDial

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

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 WGY, a
moment’s glance at
the tuning dial will
indicate this fact, 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)

In other
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TUNING = CONTROL -
Color Tuning, “Station Indicator”
and Silent Station Hunting—Fea-

tures of new Receiver. (No. 559)

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

Photo above shows complete multi-tube oscil-
lator as designed by Mr. Zottu. In the center
of the group of tubes there is a specially de-
signed low-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 rveflect
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
loclk: system.

The fact that two oscillators will
lock into 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

it are coupled a number of individual
oscillator tubes and their associated cir-
cuits, operating on approximately the
frequency to whieh 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 is thus brought about.

This is an improvement over 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-
rangenment did not work out, hecause
the capacities of the tubes were additive
and thus decreased the size of the tunec
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 812)
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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 numbers of oscillator tubes are connected in paralel by the new system.
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$5.00 Prize

16'/2 FT nNg 12
ENAMELED WIRE

‘smsn.:wrz WLOLER

POSITION
FEEOEA BSrion
SPREADER

P
I
T
4-SIDED DOUBLET
Here is an ‘sll-direction’” doublet an-
tenma which any “"Ham™ or short-wave

listener wilt find a reul boor to reception,
It i3 & cotnbination of an *‘all-direction'’
antenna with the addition of a douhlet.
This eliminates the necexsity of switching
fram one antenna to another to receive sta-
tlons from certain directions.  Stations
from all over the world can be tuned In
with this s¥stemn, and the anount of QRM
will be appreciably decreased.—Wah Hew

vwyy

ANTENNA COUPLING

Here is & method of ebtalning autmnatio
antenna coupling. The vane should be of
brass. one Inch square, and shouid be
placed approximately one-elghth ineh from
the coli. Once adjusted. jt is automatic.
due to the fact that the grid coil decreases
with the wavelength and 3o varies the ca-
pacity of the coinlenser ag each coil is used.

—il.” Hoffman.
vyvyy
PHONE MONITOR

T would like to submit (his idea for a
“Ham" phote monitur. To Operate. Mere-
1y nlace the hase of the tube in the viciuity
of the modulated amnlifier of the tranamit-
ter o1 the anitenna. In most cases sufti-
cient bickup will he obtalned at consider-
ahle distances from the anteina of trans-
mitter. A small antenuna. two or three feet

— = — - =

Ky
Ii ~SOLDER ALL LEADS
0 PINS

I

in lengthr attached to one side of the coil.
witl ald considerably M picking up weak
signalg from the transimitter. Any type
tube with a cathode may be uged, and the
fllament of the tuhe js atl that necds to
be fcd. Ewet¥ phone man should have a
monitor of this tyPe in his simek.—W. I8,

Kadelsten,
vwyy
MAST ANCHOR

The followlng “Kink" will save consider-
abie time when fastening aerial nasts to
builtings with slanting roofs. The base
the mast ia cut on the proper angle te fit
the roof. To this a galvanized plate suf-
ticiently large is cut anl fastened to the
bettohe of the Mmast with leh& screws. \When
the mast I8 erected the hase may be fastened
to the rouf with serews or nails. Naturally.
the screws or nails should also bhe galvan-
izext. This mounting i3 by far the hest I
have found, and it provides a permanent
structure. —Richard B. Butler,

SHORT WAVE CRAFT for SEPTEMBER,

ers.
awarded eight
WAVE CRAFT.
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$5.00 FOR BEST ¢

¢

3

SHORT-WAYVE KINK ¢

L

s

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 ¢
months’ subscription to SHORT ¢

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. ‘
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SUEET 1RON
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vyvey
32 VOLT RECEIVER

Many rural radte fans still depend on
battcry power for thelr smaull hotme-made
1eceivers, even though they may huve ac-
cess (o 32-volt D.C, eleetrteity. By using
one 30-ohnt D-watt resistor, the 2-tube
set using two type 30 tubes can be elec-
trifled.  With a sel such as this end an
old pair of headphones, I have heard ses-
eral foreign stations excellentiy, ineluding
two of the Daventry stations, FEA(}—Ma-
drid; I2RO--Rome: COCH, Hollawl, and
three in South America.—Clayton Ilarper.

8- s
|
= 5
250~ | | o+
i £
vyvvyy

WAVE TRAP

Exery wave trap I have used for the pur-
pose of eliminating Interference caused by
a nelghbering “'Ham's’™ transiniiter. alse
reduced the volume of reception of certain
stations ag much. flere is a “Kink™ which
solves this problemn, Somewhere In the vi-
cinity of receiving #ntenhas put up another

antenna simllar to the others. With a coil
and condenser y0u can tune this antenna to
the frequency of the interference, thus re-
tdueing it aimost completely without an
additional reduetion In the desired signhals,
even though they be on the samg frequency.
The disgram will give the reader a clesrer
Insight Into just hosw this Is accomplished.
—Wm. F. Dickingon.

gy e T e N N N N N N IRy

VYERNIER KINK

I found this te be a handy “Kink™ and
a siniple otie to make. The Lrass strip can
be cut from an oill rondenser plate. This
is counected by means of a wire to the grid
side of the maln tuuinf cotnlenser.
serew uged for the movable plate is an 8-32
flat-head and is made varlable by threading
il through & not whieh is goldered to the
panel. This plate i3 connected to “*ground*’
thiough the banel. The brass strip should
be insulated fiom the panel to avold a
““shert-citeuit.”—onald Greely,

F "y LARGE WOLE |
\
o] BAKELITE OR
-[ i@fumu RUBBER
| NUT
onass | | 3 @
STRIP I = _"“-I
FLATHEAD KNOB
BOLT B |
TUNING ll
CONDENSER | == PANEY,
INSULATING T
WASHER i
i = KNOB
SoLoER
NUT TO {
l PANEL —
- _—

vyvyy
A.C. OSCILLATOR

The dlagiain depicts the hnok-up for an
A.C. oscillator, thus proriding another use
for old 201A‘'s. The 201A can be used
to “‘log™" stations hy employing a vernier
dial wlth condenser C. It {8 also possilile
to use it for tuning various Rtages, ‘The
23-watt bulb Lights the 201% nicely and
plug-in coils are used.—Alan Harris.

G

2
(250MMF i ~ ey

yvy
A GOOD DETECTOR

Although the use of a separate tube as
the regeneration tube is not new, I belteve
the use of the 8F7 tube to take the place
of the detector and Tegeperatlon tubes pro-
vides a very satisfactury arrangement, The
pentode seetion of the 6F7 1s used as the
usial screen-grid detector, while the tri-
oile section is used a3 a separate regenera-
tlen tube.—Bob burm,

WwWwWwW americanradiohistorv com
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PUT SMALL
AMOUNT OF GLUE
OR CEMENT ON
THUMB, PRESS
NUT INTO IT, THEN
THREAD TO BOLT

THE NUT—IT STICKS

Here 13 a solution to the problem of put-
ting a nut on a bolt Ip a tight place,
I*lace a amall ainount of gRlue cr cement on
yYour thumb or finger and press the nut
inte it. You will then be sble to put the
nut on the bolt very easily, (Don't forget
chewing gum alse!—kEal.}-—aArthur Guy.

SOLDERING
“PILOT”

I have originsted a simple reminder for
tuming off my soldering iron. All that g
neceszary is to connect a 6-volt piiot lamp
to your fron. A 20-ohm theostat is con-
hected between one side of the line and
cne side of the iron receptacle. A 6-volt
pilot _lamp 13 shunted acruss the resistor.
Robert F. Shugart, Jr.

Yyvy

WINDINGS ON DOME OF TUBE

IRON

A =% =
INSULATED ~ ==
SUPPORT (2 BAKELITE STRIPS)

5 METER KINK

Antennz counling to the super-regenera-
tive receiver must he properly made in or-
der to Teslize thie greatest volume in signai
strength. Experiments aleng this line Ied
me te try to couple the antenna to the
recelver by wrapping turns around the
dome of the tuhe. The number of turna
may he one or more, depending upon the
amount of eounling desired. The sketch
should be s=If-explanatory.—Harold J.
Cl

. vYVYy

COIL HINT

After much_ difflculty 1In constructing
plug-in colils, T foumd that it Is far easier
to use a separate plece of wire to thread
the coil lead through the prong. In most
cases it Is almost impessible te get the
tingers inte a coil form.—Robert C, Skaf,
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Diagrams of S-W Commercial Receivers
RCA Communications Type Receiver, Model ACR-175
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The ACR-175 receiver designed by the RCA engineers for communications type work, but suitable for “Fan” or “llam,"
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 Logging, leadphone jack, Separate 8-inch dynamic speaker, built-in power-supply. LF. frequency 460 kc.,, works
Phones or Speaker. Range 500 to 60,000 ke, or 53 to 600 meters, continuous.

Crosley "Auto-Expressionator”’ All-Wave Receiver
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The Crosley “Auto-Expressionator” circuit—involving the use of a multi-band superhet circuit and featuring a new HIGH-
FIDELITY audio circuit, arranged in the form of a Wheatstone-hridge; in two of the arms there are placed two lamp bulbs
which, because of their thermal! characteristics, cause an increase in current through the resistor legs of the bridge as the
volume increases, therehy effecting a much greater increase in the speaker output. When the “Auto-Expressionator” is
switched on, the “Expressionator” bulbhs operate continuouslv but will not become illuminated. except at high volume lev-
els; their “Expressionating” effect is entirelv automatic. The set may he operated with or without the “Auto-Expression-
ator” by means of a controel knob placed on the front panel of the receiver. This set uses 11 tubes and works on a 110-voit,
60-cvele A.C. circuit. Its four bands cover the following frequencies: 150-400, 510-1,900, 1,900-6,000, 6.000-19,000 kc.

wwWw americanradiohistorv com


www.americanradiohistory.com

278

WHATSs NEw

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

The New NATIONAL

In Short-Wave Apparatus

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 hand-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 kc., in five ranges. The
circuit employed on all ranges consists of
one stage of R.F., separate first detector
and high frequency oscillator, two
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 frequency
oscillator is coupled to the second detector
for c.w. reception. A built-in power supply
provides all voltages required, including

12 tubes—I10 watts Output—Beat

excitation for a dy-
namic speaker field
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 automatic coil
changing. The sim-
plicity and efficiency
of the arrangement
combines all the de-
sirable features of
plug-in coils and coil
switching.

Tubes: The NC-100
is supplied complete
with tubes which are
tested in the receiver
at the time of align-

ment.,
The tubes em-
ployed are as fol-

lows: R.F. Preselector 6K7, First Detector
6J7, High Frequency Oscillator 6K7, First
LF. 6K7, Second I.F. 6K7, Second Detector
6C5, AVC 6J7, Beat Frequency Oscillator
6J7, Push Pull Output (2) 6F6, Tuning
Indicator 6E5, 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-
nected to the chassis near the ground post,
should be clamped under the “GND” termi-
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The charts above give some idea of the
remarkable band spread provided by the
new N.C.-100 receiver. The “broadcast™
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-W “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 receiving wavelengths above
100 meters, but for wavelengths 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 connec-
tion, mentioned (Continued on page 302)

Top and bottom views of the N.C.-100 receiver. The various band coils are thoroughly shielded in the heavy metal case ohserved
in the center, which moves along so as to make contact with the switch springs as the bands are changed, by means of the rack

and pinion gear shown. (No. 563)

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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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

system and the combination variable and

laboratory-fixed 1.F. channel.

Let us now study the audio system. The
audio component of the 6B7 second detector
diode circuit is capacitively coupled to the
audio frequency gain control, which is a
250,000 ohm tapered potentiometer in the
grid circuit of the 76 audio tube. This
first audio stage is resistance-capacity cou-
pled to the grid of the driver stage which
is a 42 pentode operated as a Class “A”
triode. The output stage is transformer
coupled to the 42 driver and consists of a
pair of 42 pentodes connected as triodes
and operated as Class “AB”. The output
transformer matches the plate circuit of
these output tubes to a voice coil having
a resistance of 8 ohms.

The AVC System

And now a word or two about the AVC
system. This is the amplified and delayed
type using a 617 as both amplifier and rec-
titier. A single tuned circuit which is
link-coupled to the primary circuit of the
fourth 1.F. 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 circuit back to its
diode plates. The AVC output transformer
is an exact duplicate of the second detector
output transformer with its coupling sim-
ilarly adjustable, that is, the coupling be-
tween the primary and secondary can be
controlled by means of a knurled nut
on the top of the shield. The delayed ac-
tion is accomplished by normally maintain-
ing a no-signal bias on the diode plates of
the 6B7 of approximately minus 40 volts.

Beat Oscillator

Another unusual feature of this receiver
is the beat oscillator system. A 6C6 is
used and electron-coupled to the input of
the second detector through the coupling
coil on the primary of the fourth LF. trans-
former. The tuned circuit of the beat
oscillator is housed in a shield, similar to
those housing the intermediate transform-
ers. In addition to the main tuning con-
denser which is adjustable by means of a
screwdriver there is a three-plate vernier
condenser connected in parallel and
mounted in the upper part of the shield.

o I S :
g el N o

K .
This photo shows one of the rigid tests

through which the Super-Pro chassis is
put in its manufacture.

The setting of this vernier condenser is
continuously variable from the front panel
by means 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
discussion, The crystal filter provides not
only needle point selectivity for C.W. code
reception but when properly adjusted also
affords added selectivity for voice and other
modulated signals. 3 3 .

The crystal holder itself is an isolantite

(Part Illl) By Donald Lewis

Close-up
switch system used in changing from one
band to another. (No. 563)

view of the elahorate cam

block, ground on both sides to insure an
accurate and uniform air-gap above the
upper surface of the crystal. It is con-
nected in a balanced link circuit coupling
tne plate circuit of the first detector to
the grid circuit of the first L.LF. tube. This
link circuit 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 con-
denser serves to neutralize the capacitance
of the crystal and its holder. The insulated
shaft of this variable condenser extends
through the front panel where a knob and
pointer together with an engraved scale
permit accurate adjustment to suit various
operating requirements.

Maximum selectivity 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
maxinmum attenuation for interfering fre-
quencies differing by an audio amount from
the desired signal. Turning the knob to-
ward ten on the scale continuously widens
the band passed by the filter, to such an
extent that successful 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 removing two screws which hold
the top plate of the holder the crystal can
be removed for inspection. 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 connect direetly 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)

Appearance of the “direct-reading” audio
frequency meter, which has a range of 0
to 5,000 cycles. (No. 550)

® 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 audio
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 scale’and reads directly in
cycles per second over a range extending
from zero to 5,000 cycles. The fundamental
circuit design of this long-awaited instru-
ment was devised by Dr. F. V. Hunt of the

Direct-Reading Audio-Freq. Meter

famous Cruft Laboratory of Harvard Uni-
versity.

The schematic circuit of this new fre-
quency weter is shown herewith. For con-
venience batteries are showr} supplymg the
grid and meter biases. T1 is an amplifier,
T2 and T3 are gas-discharge tubes; T4 is a
double diode and T5 is a voltage regulator.
The circuits R and C control the voltage on
the grids of the gas-discharge tubes; the
circuits Rm, Cm, control the action of the
double diode. .

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

On the application of an alternating volt-
age to the grids of the gas-discharge tubes,
the tubes become alternately conducting and
non-conducting. At each transition of the
current from one tube to the other, a smgle,
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 number of pulses per sec-

ond, or the frequency.

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

(Continued on page 319)

Diagram showing connection of tubes
and other components of the direct-read-
ing frequency meter.

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3.cont stamp; mention No. of articie.
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2-tube all-wave receiver—an excellent “headphone” joh—and
it has a range of 9% to 2,000 meters.

® THE regenerative 2-tube receiver here shown utilizes a 6J7

metal tube as a regenerative detector and a 12A7 glass tube
as an amplifier. This set is 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 bank-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 bioadcast and other sta-
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.

This set is designed to operate from a 110-volt A.C. or D.C.

SHORT WAVE CRAFT for

SEPTEMBER, 1936

2-Tuber with 9% to 2000
Meter Range

connection, which 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, Regeneration is controlled by adjusting a
variable 50,000-ohm resistance connected across the tickler
winding. The plate circuit detector is resistance-capacity
coupled to the 12A7 audio amplifier. The diode element of this
12A7 is used as a rectifier to supply the plate current. The

usual filter nct-
work is supplied
as shown in the
diagram.

This set may be
used with prac-
tically any type of
antenna, and a 50
or 75 foot piece of
wire and a ground
connection will
serve very well for
the purpose. This
article has been
prepared from data
supplied by courtesy

of Trymo Radio Co.

A peek at the chassis of the 2-tube 9%

lamp socket. Greater range is obtained by using a ground (Cont'd on p. 301) to 2,000 meter receiver. (No. 560.)

the familiar

"F.B.” Dupl
An "F.B." Duplex Portable
® ANTICIPATING the summer needs of
the amateur, the “Ultra Duplex” was
designed, embodying all the latest innova-
tions of the ultra high frequency sphere.
This really compact and separate trans-
mitting and receiving unit successfully
fulfills the innermost desire of the real
amateur for duplex operation.
undesirable
transceiver operation present themselves,

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 practically 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 be entirely
isolated from each other. Frequency-set-
ting and volume-control on either the

None of
features of

mitter. receiver,

speaker.

A swell portable is the one shown at the
left, with its heautifully finished metal
case. The metal case contains the trans-
hatteries,

{No. 561.)

transmitter or receiver in no way effect
one another. A common battery supply is
possible, however, because of completely
filtered battery leads. The transmitter
may be monitored by the receiver, by
tuning bhoth to the same frequency. This
is possible only when antennas are con-

and loud-

by

a reality.

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

nected to hoth units, so completely iso-
lated is the transmitter from the receiver.

Circuit analysis: The receiver por-
tion consists of a super-regenerative de-
tector (1C6) working on an entirely new
principle, 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)

The

High Quality MOPA

'

A high-quality MOPA transmitter for 5 and 10-meter work.

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

operating on the 5-meter band are in need of a stable and
efficient transmitter. In the photographs we see a new item
which is commercially available, employing three type 89 tubes
in a set-up nearly identical to the 89 5-meter MOPA described
in the Feb,, 1936, issue of Short Wave Craft. In this transmit-
ter, provision has been made for crystal 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

for 5 and 10 Meters

stage, doubling in its plate circuit to 5 meters and tuning the
two amplifier tubes to that band. Everything 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 elec-
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 - i
of this transmitter
use a special 89
tube, fitted with a
isolantite ase,
and claim that the
tubes show no
signs of strains
when operating at
500 volts.

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

Rear view of the
5 and 10-meter
MOPA. (No. 562)

Names and addresses of manufacturers of apparztus on this and following pages furnished upon rteceipt of 3-cent stamp; mention No. of article.

www americanradiohistorv com



www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMBER,

1936

281

New 5-Meter Receiver Uses 3 Tubes
By Frank Lester, W2AMJ

® ALTHOUGH the

superheterodyne
has practically re-
placed other re-
ceivers for use on
the short-wave
bands above 20 me-
ters. the super=-
regenerative circuit
still remains a fa-
vorite for bG-meter
use. The reasons
for this continued
popularity are easy
to understand. This
surefire in action, and inex-
pensive to construct. It possesses the remarkuable
ability to reject ignition interference, a feature of ex-
treme importance in portable-mobile service and also
in tixed locations in heavily travelled areas. However,
the current forms of super-regenerative receivers suf—
fer from one dlsad\.mt:u:e which must be overcome in
the general intervst of 5-meter reception; that is, its
strong tendency to radiate a signal of its own.

A new 5-meter receiver that overcomes these objec-

type of circuit is simple,

e =

’lhe very neat and well- desu:m-d chassis of the new
S5-meter super-regenerator receiver designed hy Mr.

tions is shown in the accompanying illustration.
It is the answer to the demiands of 5-
meter amateurs for n reliable, medium priced, 5-meter ‘“rig”

“79," designed by the writer.

It is the Lafayette

suitable

for fixed station use on A.C. with a regular power-pack and also for
mobile use in a car on 6 volts D.C. furnished by the storage battery.

4 Tube Results from 3 Tubes
Three tubes are used in a circuit that gives the results normally ob-

tained from four.

As may be seen from the accompanying diagram,

the "79" uses a type 78 tube as an R.F. amplifier, with a complete an-

tenna-grid tuning circuit consisting of a lG-mmf.
(condenser) and a small plug in eoil.

variable capacitor

This stage not only eliminates

deteetor radiation, but also increases the overall gain and selectivity.
This works into one triode section of a type 79 tube, connected as a

self-quenching ultra_audion-super-regenerative detcctm.
feed is used to the 78 R.F. amplifier, this arrangement

Parallel plate-
being altogether

practicable because of the narrow frequency tuning range of the re-

ceiver.

The second section of the 79 operates as a resistance-capacitance

coupled audio amplifier.
This is followed by a see-
ond resistance coupled
stage using a 42 power
output tube. A choke-and-
condenser combination is
used in the plate circuit
of the 42 to keep DN.C. out
of the earphones or loud-
speaker. A 50,000-ohm
potentiometer acts as re-
meneration control in the
detector circuit, while a
500,000-ohm potentiomcter
in the grid circuit of the
42 acts as an audio volume
control. These adjust-
ments are independent of
each other, giving the op-
erator complete control
over the R.F. and AF. ac-
tions of the receiver. A
separate stand-by switch
is provided in the “B" eir-
cuit, to “kill” the receiver

This new 5-meter

super-regenerative

Lester,

At

PPy

Cuntmued on puge 313)

P N

[

receiver employs a
circuit of the Ilatest

improved type. (No. 361.)
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NEW APPARATUS FOR THE "HAM”

Exciter Tank, ll.19 This is
ideal for exciter stages or
receiver cireuits.

How
it works is clearly shown in
the above drawing.

AMidget Trimmer, HG2.

FIXED TUNING EXCITER
TANK, 59
@® TOR the amateur who is inter-
ested in building a transmitter
with fixed tuned stages, or any
other type of apnaratus that re-
quires shielded tuned circuit, this
new National unit should be ideal.
It is provided with a 1'% in. x 1 in.
diameter R-39 coil form and has two
25 mmf. air dielectric condensers
rated at 2.000 volts, The entire
assembly is enclosed in u#n aluminum
can 4 x 235 x 2 in.

LOW-L0OSS COIL-FORM

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

ceramie coil form which is fitted
with a plug base and has a required
jack base. The form itself is
isvlantite 1% in. in diameter and
815 in. long. with & 1% in. wall
The plux-base and jack-hase are
constructed of R-39 material, well-
known for its insulating qualities
at high frequencies. A combination
plug base and socket is available
separately as is also the coil form.
Five terminals are available in the
base. making this an extremely
versatile unit which will find favor
among  amateurs who construct
golidly-built high efficiency trans-
mitters.,

NEW YVOLUME CON-
TROLS, 1161

@® THE volume contrel shown in

the photograph is a new LR.C.
unit and a member of the complete
family of potentiometers. The out-
stunding features are: metalized
type filament permanently bounded

to a moisture-proof bhakelite base.
and a multi-fingered silver plated
contactor and a friction clutch.
These are available with or with-
out the switches. In this unit pro-
vision has heen made for two taps
which may be brought ¢ut anywhere
on the element by a special method?
which eliminates obstructions in the
path of the multi-finger sliding con-
tact.
NEW MIDGET TRIMMER,
H62
@ IN the accompanying drawing—
we use the drawing because it
shows more detail than a photo-
graph would—we find a new com-
pact and cxcellently designed trim-
mer. 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 degree of overlap. which
is adjusted by the screw, determines
the capacity. These are also suid
to be available in various other
capacities. These variable trimmer
condensers should work very nicely
in conjunction with short wave and
multi-tuned circuits,

TUNED DIODE TRANS-
FORMER, HG3
@® WITH the great popularity of
the noise reducing circuits, the
National Company has made avail-
alde a special transformer designed
to couple into a push pull diode.
The input circuit is tuned and the
tapped diode circuit is untuned and
closely coupled to the primary. The
phote clearly shows the cunstruc-
tional details.

A New Volume Contrel, I161

-

Ewﬂmwﬂﬂvﬁﬁ

New Plug-in Coil, H60.

Diode Coupling Transformer,

Names and addresses of manufaeturers of apparatus deseribed on this and following pages furnished ubon receipt of 3.cent stamp: mention No. of articte.
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Radio Amateur Course

® THERE is probably nothing so fas-

cinating in the radio field as experi-
menting on the wltra high frequencies.
In this field lies the future of radio and
a great opportunity for all ambitious
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 super-
regenerator,

Reviewing what we have already
learned about regenerative detectors
and bearing this in mind, we may easily
understand the simple functions of the
super-regenerator. A regenerative de-
tector is one wherein a signal is built
up by regeneration to a point, where, 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-
ior is employed 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

procedure is halted before the self-oscil-
lations reach a value comparable with
the signal.

This same action can 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-

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

R e Y = gy

quency becomes higher, the receiver
becomes broader or more unselective.
Therefore, the lowest possible frequen-
¢y 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 954 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-regenera-
tor detector. In an R.F. amplifier cir-
cuit the 954 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 cireuit of
the interruption frequency oscillator.
The voltage to the screen is variable
through the use of a variable resistor,
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 {iable
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 is not super-regencrating by it-
self, that is, that it is not self-quenching
along with the applied voltage of the
I.F. oscillator. This can be determined
by noting the smoothness of the regen-
eration contrel in the deteetor sereen
cireuit. This should be very smooth in
operation and the hiss of the detector
should appear gradually as the resist-
ance in the contrel is decreased, It
should not plop into oseillation.

% 2MEG. ™

To

DET RFC. o1-
954,77.6C6 ( 75 T0 100 Q MF.
OR 57) MK

ME e
DOUBLET T - -006-
.001- * ¥ IJ , MF ~
MF — E 5 1 ~ —
R ' - 13-5?l
3 ey Fie A o
Ot wm SR WIRE . /20 FIG.2 L OuTPUT
W/ SPACED SLIGHTLY > >
\ x x T ‘E+ I I - l o
B+ T £
002 10004~ = B— A o 180 C+,A-, B~ A+ lJ ggv Sty
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AFT.

Super-regenerator using a separate quenching oscillator, together with diagram of a battery operated 5-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 tﬁe
1.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 650,000-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 smoothly with
the regeneration control “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
lowe1r the fre-
quency of the L.F.

0.570 1 MEG

7510100 MH

/ AFT

955 37
76 0R 56
Q DET.

AFA A .
(_4,.42';,"2,15 oscillator and 1ts
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.006-
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157/
MMF.

pend upon the
original design of
the coil. In any
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C"50,000 DHMS

The most popular
of all 5-meter re-
ceivers — a self-
quenched triode,

with a pentode
audio amplifier.

event, place sufficient capacity across
this to bring the I.F. 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 voltage just in excess of the amount
that causes repeat spots to appear, will
perniit even a veéy weak signal to cause
an appreciable (Continued 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 alternatin% current, such as
commonly used for lighting our houses,
is quite 1nteresting. 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 occur
in this case which are probably rarely
considered by the average student. He
probably has heard the note given by a

g il e i B e g
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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 polarity 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 sake of clarity.

In the sec- (Continued on page 315)
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Diagram illustrating action during 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 R
explained in a booklet. copies of which will
be mailed upon request. The button meas-
ures 33 inch in diameter and is inlaid in
enamel—3 colors—red, white, and blue.

Please note that yon can order Your bat-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A =solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99.101 Hudson St., New York.
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SHORT WAVE LEACUE

HONORARY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugo Gernsback

Executive Secretary
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0. L. P. Report from Brecksville, Ohio

® RECEPTION has been very erratic. The

25 meter band has been the mest 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 15,260 kc.—Exceptionally loud
and clear.
GBS on 12,150 ke—Very, very loud.

Working N.Y.
DJD on 11,770 ke.—Very, very loud.
DZB on 10,042 kc.—Loud, but interfer-
ence.
DJA on 9,560 ke.—Very loud, some noise.
COCH on 9,428 kc—Loud but noisy.
GSI on 15,260 ke.—Very loud and steady.

GSP on 15310 ke.—Very loud.

DJQ on 15,280 ke.—Very loud and clear.
DJD on 11,770 ke.—Very loud.

DZB on 10,042 kc.—Very choppy.

SHORT WAVE

SCOUT

News
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GSI on 15,260 kc.—Very loud and clear.
DJD on 11,770 ke.—Very loud and clear.
2RO on 9,635 ke.—Very loud.
GSC on 9,680 ke.—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.
DJE on 17,760 ke—Fair, faded some.
WNC on 15,0656 ke.—Fair, faded.
GAU on 18,620 ke.—Very, very loud.
CEC on 10,670 kc.—Fair, noisy.
DZB on 10,042 ke.—Choppy and noisy.
DJA on 9,560 ke.—Loud, but noisy.

HJU on 9,610 ke.—Very

loud.
The stations are listed in

—
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Qb Fameary

This is the handsome certificate that is presented
members of the SHORT WAVE
LEAGUE. The full size is 7%4” x 914",

FREE to all

Cu o @uut&-w Gnlediug ﬁefé in
Mew York &l,.‘llaw’llmﬂ. in the United
SLales of Clmeuca. the Short Wave League

I Welness whereof, thia cedificate fias
esn ofrwm”’ orgned and rumlcé to the

the sequence in which they
were heard.
E. M. HEisEg,
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. I 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
than worth the time and
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.
PRF5—9.50 me., Rio de
Janeiro, Brazil. Station has
apparently increased power
and is, being received with
R-8 volume daily at 5:45
p.m., E.S.T.
PLP--11.0 mec., Bandoeng,
Java. Received around 7

www americanradiohistorv com

a.m,, E.S.T., daily, but signal is very weak.

VP3MR—7.08 mec.,, Georgetown, British
Guiana. Heard daily at 6:45 p.m., E.8.T,,
with R-7 volume, but code QRM is very
heavy in this part of the band.

PCJ—9.59 mc., 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, 7-7:16 p.m., E.S.T., with R-6
to R-T volume.

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

(Continued on puge 315)

e e

Ralph Baldwin Likes His Trophy

I am working for my Ph.D. here at the
University of Michigan in the department
of Astronomy. Herewith a picture of my
radio receiver and myself. The radio set
is an Al-Star Senior. I 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
Peak 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., I am very much pleased
with it.

Sincerely,
RaLPH B. BALDWIN,
918 Packard,
Ann Arbor, Michigan.
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World S-W Station Llst

Complete List of Broadcast, and Telephone Stations

All the stations in this list use tele-
phone transmission of some kind.
Note: Stations marked with a star % are
the most active and easily heard stations
and transmit at fairly regular times.
Please write to us about any new sta-

tions or other important data that you
learn through announcements over the air
or correspondence with the stations.
Stations are classified as follows: C—
Commercial phone. B—Broadcast service.
X—Experimental transmissions.

Around-the-Clock Listening Guide

band is gererally found best from about 12 m.
until 7 a.m. (After dark, results above 35 meters
are usually much better than during daylight.)
These general rules hold for any location in the
Northern Hemisphere.

It is a good idea to follow a general schedule
as far as wavelength in relation to the time of
the day is concerned. The observance of these
simple rules will save time.

From daybreak till 9 p.m. and particularly

during bright daylight, listen between 13 and 19
meters (21540 to 15800 kc.)

To the east of the listener. from about 4 p.m.-
5 a.m., the 19-35 meter will be found very pro-
ductive. To the west of the listener this same

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

NOTE: To t kc. to ycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc.
351600 kc. W2XDU 20040 kc. OPL | 18680 kc. OCI | 17760 kc. DJE 15660 kc. JVE
ATLANT?C‘ BROADCASTING | cLEDPOL'DVILLE?"B'ELGIAN -G LIIGMOAS m‘s‘? 'BﬁnnAnlg'A.ngémuuuss NAZAKI JAFAN
N GERMANY Phones Java 3-5

Works various S.A. stations
ayti

485 MADISON AVE.. N.Y.C. Works with ORG in morning

'1'5620 kc.

STI"J“%BEREG CARLSQN CO.
Relays VIHAM dllly 7330 am,-

31600 kc. . W8XWJ

| 19820 kc.

Teats irregularly, daytime

’ +C- 15.14
LAWRENCEVILLE N. ).

-C- 18.35 maters
SAIGON, INDO-CHINA
Phones Parls, sarly merning

18340 kc. WLA

-C- 8.36
LAWRENCEV!LLE N. J

"WKN

21080 kc. PSA

-C-
Ri0 DE JANEIRO BRAIIL
aytim

IN
_Works S, America. mornings,

LSY

20700 kc.

MONTE GRANDE 18890 kC-
ARGENTINA
Tests lrrlnullrlv KLIPNEUVEL

20380 kg- GAA | 13830 ke.

-C-
B,
Calls

N Rlﬂ de IANEIRO BRAZIL
Works with Franu mornings

_Calls 8. / Alrles, mornlnn

Works Rugby 6: 30 a.m.-12 n

593 met
A ENG. VA

SR Gt Calle_England. daitime Calls_England, daytime
Pendiicet Towen | 19680 ke, CEC 18310 ke.  GAS
N ;:mlz 35 " SANTIAGD. EHILE G pugSss matees

21540 kc. wg)(K Works Bue:lo: rlAal;t.l'm:" Colom- _ Calls N.'_V.. daytims

WESTINGHAUTE ELEC‘I’RIG 19650 kc. LSNS ?&?299 .'s‘,fg'.....,,. AL
e T e KDKA iccdné:lrla'dfcs'é}:;"{:ﬁ:gtsi:.rlnlt | Works Germany. moraings

2530 ke.  GSJ | j5c00 e, | LSF | 18250 ke.  FTO

-6 '3935';4'%'?{3 -C- 185, 3. metsrs s sT. ‘ 5 FRANGE

BROADCASTING MONTE GRANDE, c-ms Americ, dn time

uouss “LONDDN. ENGLAND ARGENTINA 4

21520 ke W2XE | {3450 ke, GAD 18200 ke GAW

ATLANTIccBHOADCASTING -C. nue:;sv‘.-suc‘mn cn-“:in'}! 5"%&:’:2.

Relaayss el'gla'?:" GA;I') m"nvlg . Works with K’?.’.’a' Africa, early ]&8135 ':c- PMc

e — G- 16.54 meters

21470 ke. *GSH 1 19355 kc. FTM | o BAN00ENE VA .

3.97 meters by ; — Y=
wabB, gég‘é‘égéﬂmf"n c!ﬁ. ‘A??.'.ﬁf...‘.".t'f.?..‘.. _103_115 kc; LSY3
19345 l:c. PMA | ":’A}%F%'%‘:‘Ef
-l 18.51 ors ests irregularly
2420 ke, WKK | “Conbibiiin | ispao ke, GAB
A wReEncEviLLE: W, G0 10:00-10:30 a.m. Ilr‘:euula: et 18,83 maters
Calis S. America 8 am.-4 p.m. i RUGE¥JENGUAND
— 19260 kc. PPU more and eamry witn.

17810 kc. PCV

«C- 16.84 meters
KOOTWIIK. HOLLAND

—Werks _WKK D 19220 kC- WKF Calls Java, §-9 a. m,
-201.050 |'4(f; mm_‘WKA = LAWRENGEVILLE, N. J. | 17790 kc. *GS_(;
LAWRENGEVILLE, N. J. CallsNEAsland:Ndaytime 16.85 moters
___‘:-_"'_"E'Lm‘ _ 19200 kc' OR a.s.c..DAQ/nEc:‘ATgvAsrme
21020 kc. LSN6 -6, eIUVSSELEDE EELGIUM "06935'5 Laneg lmE.NIgLnA..ND
c- 14.27 meters orks with OPL mornings 340 5:45 p.m.
""j“"“":'_‘ ane 109160 KCs e OAP (17 17780 ke *wsx;u.
a. m. [N X meters 186.8;
20860 kc. EHY EDM c-llln’ Auvlralll Gll;rly am, Ng"umsAL BRDAD cjo
*Ce Isglsnmaga;; 18970 kc- GAQ Relays sﬂl Dllly oxc Sun.

meters

17775 kc. *PHI

B o fEN Wottaw
7:30-9:30 a.m, rhlly exupt Tue.
and Wed,

ZsSs

AFRICA -2 pm. ‘Sun, }

"PLE | 17760 ke. % W2XE

ATLANTIC BNJADCAS'"NG

[ 15810 kc.

Works Germany 4-7 a.m.
17650 kc. XGM

c-
SNANGNAI GNINA
Works anlon 7-9 am.

17520 kc. DFB
O aUTH: CERMANY
Works S. Amerlca near 9:15 a.m.

17510 kc.

-C- 17.13 meters
KIRKEE, INDIA
Works Rugby 2-7 a.m,

17310 ke. W3XL

X- 17.33 meters
NATIQNAL BRQAD 00
BOUND

Tests Irrenularlv

17120 kc. woo
-C- 17.52 meters
A. 7. & T. CO.,
OCEAN GATE, N. 1.
. Calls_ships _
17080 kc. GBC
«C- 17.56 meters

RUGBV EN(liLAND
16270 kc. WLK
-C- 18.44 meters

LAWRENCEVILLE, N. J.
Phones
Arg.. Braz.. Peru, daytime

16270 kc. WOG
-C 18.44 meters
OCEAN GATE, N J
Calls England
morning and early afternoen
16240 kc. KTO
-C- w 47 moters
MANILA, P, I,
Calls Cal., Tokio aml ships
8- 1:30
16233 kc. FZR3

-C- 48
SAIGCJN. INDQ-GNINA
Calls Paris and Pacific Isles

15880 kc. FTK

C- 18.
8T, ASSISE FRANCE
Phanes Sasigon, morning

15865 kc. CEC

C- 8.91 meters
SANYIAGO. CHILE
Works other S.A. stations
afternoons

LSL

-C- 18.98 maters

HURLINGHAM. ARGENTINA
_ Brazil and Eur:u. _daytime

15760 kc. JYT |

-X- 19.04 meters
KEMIKWA CHO, CHIBA-
KE JAPAN

VWY2 |

Relays WABC daily 5-10 p.m.. S—
Sat.. Sun. 12:30-5. 6-9 p.m. | 20020 kc. DHO 17760 kc 1AC 19.2 maters
. 18620 kc. .
mom e, Waxen < onEiien,, | Srostan ot T | et P
N meters orks merica, mornings ik b o _Calls_shies, . W C.
U MEMPMIS TEMN. 19900 ke, | LSG 183:; l: ¥ S '_:z—s 17741 ke. HSP |c.;, OB ons
31500 kc. WSXAl "0:"3%:55:&:‘:“' g € BANGKOK. BiAM GALe

‘I’nh lrruullrly

15415 ke.
-C- 19.46 m.tert
N. CAL.

KWO
DIX0

Phonss vaall 2-7 B.m.
15370 kc. *HAS3

19.52 m
APEST. NUNGARV
Broadcasts Sundays, 9-10 a.m.

15350 kc. DZG
REICHSPQSTZE'EJSTRALAMT

ZEE
Works with Africa and tests ir-
regularly

15355 ke. KWU
19.53 meters
CAL.

Phj_n Pacific (sles and Japsn
15340 kc. DJR

-8 19.56_me!
BROEAl?CASTING HOUSE

15330kc'.-}(w2xAn
GENERAL eELEC‘l’“l‘: Co.
SCHENECTADY. N. Y.

slays
WGY 10 a.m.-2 p.m,

15310 ke. X GSP

B 19.6 moters
DAVENTRY
B.B.C.. BROADCASTING
LONDON, EN'GLAun ‘
15290 kc. LRU
I9 62 meters
EL MUNDO"
BUENO$ AIRES, AARGEN
Broldcuts 7.7:30, 1E-11:30 am.

around 4 p.m.
15280 kc. DJQ

-B- 19.63_metsrs
BROADCASTING HOUSE
BERL;N. GERMANY

15270 ke. AW2XE

-B- 19.85 meters

ATLANTIC' BROADCASTING
488 Madllonn:v;.. N.Y.C.
WABC daily. l2 n.-4 p.m.

15260 kc. 3S1

(]
-B- 19.86 melen

DAVEN
8.C.. BROADCASTING
NOUSE LQNDON ENGLAND
0 p.m.

15252 kc. RIM

Phones RKI near 7 a.m.

| 15250 kc. w1XA[

87
BQSTQN MASS
trraduisr, in mernias

v . EN D
Calla Argentina, Brazll, | lrruullr ln late afternosn
moraings I and

early merning |

CORP,
Holland, nrly . m, 485 Madison Ave.. N.Y.C.

(ANl Scheduies Eastern Standard Time)
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15245 kc. +*TPA2 | 14640 kc. TYF | 13390 kc. WMA 11870 kc. *WBXK 11413 kc CJA4
. 19.68 meten £- -C- 2240 m -B- 25.26 -C- e
RPAD“I&.COIﬁRNIcAL mmPg‘ruosn F.ﬁ:"cc-fm 5 LAWRENCEVILLE N. ). WESTINGHOUSE. ELECTHIC nuummouovuu
A Phones England u CAN.
°5:Ie=|l-d.n::d H;::‘:l::':"l:‘l.:.ﬂ 14600 klz n.+2:30 p.J H 133;;n:u md_a!tornoon PITTBBURG "PA. Tests with IAIlllrl:il. Irregularly
4.55-10 a.m. C. Vv C. IDU Fei i T2t a_tyemn
15220 kc' *PCJ MR T R Aamara ERITRER aFmica I J;(]-'zooz's‘g'mmr.XBJQ
-B N v. PHlLIPB RADIO Phones Europe 4-8 a.m. Works with Rome dlytlme 11860 kc- YDB 80X 2825,
ciRouovEN. HoLLAND | s . ") . 13US ke, YVQ| " KRS MEXIC Gii¥. Wex.
;"‘::- 4-lsl Lm __Mon. and Thurs. 4-5 p.m. e Hcs. Q SOERABAJA. JAVA 11050 k LT4
Sun. $30.7:30 a.m. 14590 ke, WMN | “uasacav: PEWEaveia | S, 5% 1 0 | o 00 K Z
15‘210 kc. *wsx: 'clawgﬁ"c:::svzﬁadu. . |13285 ke. CG A3 | 11860 zl;%. _GSE ‘.:‘ﬁ:.‘."‘ﬂ}f;;‘;..:.‘,:‘ekﬁ:‘,‘:
WESTINGHOUSE ELECTR ___ morning_end afterneen | -C: .58 meters DAVENTRY, -
rlr‘l"sgs:r’cu ea. 134535 !:E‘. . HBJ o::::n ::‘::-l;::'s:::" HOUSE: LONDON, ENGLAND 151 2 g? 2'1‘ S PLP
Relays KDKA eters afternoons ro "h'lt:uzaus JAVA
15200 ke, %DJB | kMl |13075ke. —VPD TA8SS K o DIP | T T
BROAD(I:?\?HNG wouse | 14530 kc. LSN | ., 2uvA :F”' istanps "DEA"DLC"'\‘ST"‘"E%#’?##E 10970 kc.  OC}
$50:11 wm.. 4 50-1035 pm. HURLINGHAM " ARGENTINA ].28"40= k::n W W(;(; o N B 1 1
15;;"0"": JNR-:= uG“SO Calls_N.Y.C. afternoons -C- oc:nﬁ"{n‘s‘mu s 1%8 - kgﬁ.mem9XAA Works "'.'5‘...-‘?.%'3" Cot..
B- w.::s.metm* ]64500 z'o(::!. motors LSM2 gtk N GHICAEOI {E“?;MT'UN °" | 10955 ke, HS8PJ
B.B.c..na‘rfrtEJ:B'(‘:XsﬂNO cuu} ll;‘lc .ﬁa":u?.’l.'ﬁi'y{u'n'.‘.‘ 12825 kc' CNR Relays WCFL 6 30 :L.k -4 p.m.. -BX- nffr,“ux SIAM
LONDON, ENGLAND 14485 kc TIR TEIloan:gIoEndnETNoIEoghAo:o 118309kc *WZXE ;'3.8‘;‘3‘;m am R
151803 ;:cs.“ 'mI'QWSG “CEARTASG ' (USTA RicA “::E":' ‘suniey, 7505 8. m. ATLANTIS !;.HDADGAB‘I'INO “c- nﬁ’é;’"“ﬁ"{ KWV
B~ wod 28, met dtors Phones c"'n-';;'l‘:. & Us.A 12800 kc. oters JAC 485 MADlsocNo AI;'E o Works with Hawali_evenings.
sun. 120m | 14485 Kc. HPF | ¢ 1FiEA .H..:Lv_“lm __Relays WABC 433 p.m. ]&9770 zl;::; GBP
15140 kc. ~ %GSF | - 20.71 maters = 11820 kc. GSN RUGBY, zncu\un
“B- 1982 maton FPhanee WHE diyiime: 1,,2780 b f,' . GBC | 6. 2 erlds Sytney, Austral. earl
DAVENTRYC . DAVENTRY ne! ustral. early a. m,
,,gusg--u,g;;,u,;,pcg:m«;,,, 14485 ke. TGF RuagY, ENGTAND 8.8.c. "?,"“*8""“ 10740 kc. wJVM
-.ms..n 'Ilang__ GUAJ"EMAL“A'NEIEL' GUAT. 12396 !(‘(;- “CTIGO IZL?"??."";:NGI}::‘M?H' L ng%’.‘xs|n?|" PAN
o Fhenet WKC daylim Broadeasts Tues. an r
!..5120 kc. tors HV) 14485 kc. YNA .u{'ﬁ::ﬁ)zjfsor.:;?::AL- " 1]-8102'::::“;"*‘ HJ4ABA p.m., Phones U.S. dz; y 2 3
loaovtftlg::s:-.cn:"um CMANAGUA, RICARAGUA 12325 kc. I;AF ":ﬂzisnl.ngm:‘%’éﬂggglﬁ” !":E:ﬁ:s':;wﬁe ?':B

Sat. 10- IOAS a.m.

15110 kc. DJL
.BBXI-IOADIOA Ne HousE,

ERL 5n7c ERMANY
15090 | kc. RK1
-B, C-

MOBGOW UBSR
Phenes Tashkent near 7 a.m.
and relays RNE on Sundays

f0-11 a.m.

15070 kc. PSD

«Ce 19.91 meters

RI0O DE JANEIRO, BRAZIL

Calls N.Y.. Buenos Alres and
repe, daytime

15055 kc. WNC

G- 19.92
HIALEAHN, FLOHIDA
Calis_Contral Amerisa, daytime

14980 kc. KAY
C- 20.03 -otcn
rh‘:no:‘lll;ulm Isies
14970 ke. LZA
«B.C-  20.04 meters
SOFIA. BULE RIA
Brondeuu lmgullﬂy 3:30-11:30
m., 2-4:30 p.m.
14960 kc. PSF

«C- 20.43 meters
RIO de JANEIRO. BRAZIL
Works with Buenes Alres
daytime

14950 kc. HJB
20,07 meti
CIPI? GV?;II-C glytLimo
14940 kc. HI

=C- 20.08 meters
CIUDAD TRUJILLO. D.R.
Phones WNC daytime

14940 kc. HJA3

-G 20,
BARRAHQUILLA coL
Works WNC daytime

Phones WNC daytime

14485 kc. HRLS
-C- 20.7| meter:
NACAOME. HBNDURAS
Works WNC d
14485 kc. HRF

-C- 20.71 meters
TEGUCIGALPA, HONDURAS
Works WNC daytime
14470 kc. WMF

20.73 meters
LAWR!NGEVILLE N. i,
Phonss England -
morning and atteracen

14460 kc. DZH

-, X 0.75 meters
HEICHSP“ST!ENSTRALAMT
ZEESEN, GERMANY
Works on teienhnny and tests
3:45-5:45 a.m.

14440 kc. GBW

-C-
IWGBV ENGLAHD
Calls U.S.A., afterneen

13990 kc. GBA

-C. 21.44 meters
RUGBY, ENGLAND

Buents Alro:: “hto aftorneen

13820 kc. suz

-C 21,7l m
ABOU ZABAL EGYPT
Works \vllthz Europn I am.-

13690 kc. KKz

-C- 21.95 maters
RCA BOMMUNIGATIDHS.
BOLINAS, CAL.

Tosts Irregularly

13635 Izczc SPW
Mon..w\nv':dsAerP IIASO am.-
lrregullar at nthnr times
13610 kc. JYK

-C- 22.04 meters
KEMIKAWA.CHO, CHIBA-
KEN. JAPAN
Phones Californla tlll 11 ». m,

14845 kc. 0CJ2 [ 13585 kc. GBB
«C- 20.21 meters -C- 22.08 metors
LIMA, PERU RUGBY. ENGLAND
Works o"“:yus"' stations Eovpt & o Calls afternsens
14653 ke, GBL 13415 ke, = GCJ
L. 20.47 Meters RUEGBY. ENGLAND

RUGBY. ENGLAND
Works JVH (-7 am.

Oalis Juun & chln- oarly

-C- 24.34 meters
NORDDEIGH GERMANY
Works lermnn ships daytime

12290 ke. GBU

C- 24.4F meters
RUGBY, ENGLAND
__ Calls N. ¥.C., afternoen

12250 kc. TYB

-G. 24.49 meters
PARIS. FRANCE
Irregular

12235 kc. TFJ
24.52 m

-B.C-
HEYKJAVIK ICELAND

Phones England mornings.
Br Sun. |:40-2:30 p.m,
12215 kc. TYA

-C- 24.56 m
PARLS, FRANOE
Works French Shlpl In morning
and after

12150 kc. ~ GBS

-C-
RUGBY ENGLAND
Calls NVG afternoon

12130 kc. DZE

-C.X 24.73
REICHBPDSTIENSTRALAMT
ESEN. GERMANY
Woriu phone and tests

irregularly
12060 kc. PDV
-G 24.88 meters
I(DD‘I’WUI( HBLLAND
Tests irregular
RNE

12000 kc.

«B- 25 meters
MOSCOW, U. 8. S
Sun. 6-9, Ig-ll a.m.,
M.

. R.
12:30-

Wed. 8-7 am.
Dally 12:30-6 p.m.
11991 kc. FZS2

-C- 25.02 meaters
SAIGON. INOO-CHINA
Phones Paris. morning

11950 kc. KKQ

-X- 25.10 meters
BoLINAs CALIF,
Tests. irreguiarly, esvenings

11940 kc. FTA

-C- 25.13 meters
S8TE. ASSISE. FRANCE
Phenas CNR morning.
Hurlingham. Aroe.. nights

11880 kc. *TPA3

-8. 25.
"IIADIO coLONIAL"
PARIS. FRANCE
t-4 am. 10H5 am.- 5 p.m.

11810 kc. 2RO

Yia Mnnhl!o 5
ROME, ITA

€:15-% am.. 9:i5-11 l.m II.30
l.m.2|5nm 1:30-5 p.m
11795 ke. DJO

*B.X- 25.43 meters
BROADGAS‘I’ING HOUSE
BE R?“ GERMAN

3 P.m.
131790 kc.

WlXAL

5.48
BO!TON MA!‘
DI"sy 5: l5 G l5 Dm

11770 kc. *DJD
25.49 meters
IIOADCA!TINI unus!
BERLIN, GERMAN
ll35 am. 420 p.m.: 450

10:55 p.m.
11750 ke. *GSD

gsAss nﬁ-r:
B.B.C,. anomcns NG
HOUSE, LONDON, ENG LAND
12:15-3:25 p.m.. 9-11 Pomos
12:15-2:15 am.

11730 ke. PHI
25.57 meters
HUIZEN, HOLLAND

11720 ke. wCIRX

-B. 25.6 metors
WINNIPEG. CANADA
Dajly. 8 p. m.-12 m.

11715 ke. X TPA4
«Be

)

25.68 meters
KAHUKU, HAWAII
Tests in the evening

11595 kc. VRR4

-C 25.87 m
STDNY HéLL JAMAICA

Works WNC daytlme
11560 kc. VIZ3
-X- 25.95 meters
AMALGAMATED WIRELEBS

OF AUSTRALA

FISKVILLE. AUSTHALIA
Calis Canada :V;nlnu and early

11630 k.

-X-

calll Bermuda, d.ytlml

10670 kc. *CEC

G- 28.12 m
SANTIAGO cmLz
Breadeasts Thurs., Sun
6:30-9 p.m.. Dally 7:7:15 g.m,

10660 kc. W JVN

+B,C. 28.14 meters
NAZAKE, JAPAN
Phones Edrope 3.8 e.m.
Broadcasts daily 12 m-| z.m,,

_Mon. -mi2 ‘ghurs. 4-5 pm,
10550 kc. WOK

-C- 28.44
LAWRENIE’EVILLE N. J.
Args.. Braz., Peru. nighte

10520 ke. VLK

28.51 maters
SYDNEY, AUSTRALIA
Calls Rugby. early a.m.

10430 kc. YBG

-C- 28 78 meters
MEDAN, SUMATRA
§:30-6:30 a. m., 7:30-8:30 p. m.

10420 kc. XGW

C- 28.79 meters
SHANGHAI, CHINA
Calts Manila and England. 9-9
8. m. and California late evening

10410 kc. PDK

C- 28.80 meters
KOOTWIJK, HOLLANO
Cails_Java 7:30-9:40 a. m.

10410 kc. KES

28.80 meters
CALIF.

BOLIRAS.
LSX

Tests evenings

10350 kc.

«C- 28.98 meters

Tests Irregularly 8 p.m.-12 mid-
nlght.

10330 kc. ORK

29.04 meters
RUVSSELEDE BELGIUM
p.m

Broadcasts (:30-3
10300 kc. LSL2

G- 26.13  meters
HURLINGHAM. ARGENTINA
Calls Eurcpe. evenings

10290 kc. DzC
-X- 28.18 meters
REICHSPOSTZENSTRALA
ZEESEN.
GERMANY
Broadecasts irrefularly

{All 8chedules Eastern Standard Time)

Wwww.americanradiohistorv.com
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SHORT WAVE CRAFT for SEPTEMBER, 1936 287
10260 kc. PMN 9675 kc. - DZA | 9550 kc. wDJA | 9020 kc. GCS 7799 kc. *HBP
St | e SR | noactiiRiTouse. | ndi AT | " aisagle 3;.#:.':.2::..

gl Austalia's am, sts 57 p.m. 12803, 3951 am., 4:0- meds | 5:30.6:05 p. m., Saturday
___am,, Sun, 5:30-10 a.m. 9660 kC- - CQN 10:45 9010 kc' KEJ 7715 kc. KEE
10250 kc. " LSK3 | &, 31.07 9550 kc H-"-ABE O BoLiNAG CAL. S T c'u..

«C-

HUHLINGHAM ARGENTINA

Calis Europe and U. 8., after-
noon and WInlnu

10220 ke.  PSH
E'w nszgfrsaz'lnﬁtoﬁm_zu
10170 kc. RIO
-0- 28.5 moters

BAKOU, U.8.8.R.

Works with Moscow
. 10 p.m.-5 am.
10169 kc. HSJ
-CX- 29.5 m

BANGKOK SIAM

Tosts 9-10 1_::": Mon.. Wed.,
10140 kc. OPM
.C-

29,59 moters
LEOPOLDVILLE, BELGIAN
CONGO
Phones around 3 a.m. and |-
4 p.m.

10080 kc. RIR

«C- 29,76 moters
TIFLIS. U.S.8.K.
Works with Illoseow early

10070 kc. EDM EHY
) 20.78 m
MADRID, SPAIN

Works with 8. America evenings
10055 kc. ZFB
Coam et kmupa

_ Phenes N. Y. C. daytime
10055 kc. sSuv

G- 29,
ABOU ZABAL EGYPT
_ Works with Eurepe 1-6 P.m.

10042 kc. DZB

=X- 29.87 meters
ZEESEN. GERMANY

Works with Central America and

tosts 7-9 P.m.
9990 kc. KAZ
-C- 30.03 meters

MANILLA, P.
Works with Java, Cal. and shipe
urly morninn
| —

MACAD, PDRTUGUESE
Mon, and Fri, 7-8:30 a.m.

9650 kc. YDB
-B- 3| 09 meters
N.I.R.O.M.
SDERABAJA ]AVA
4:30-1

9650 kc. *CTIAA

-B. 31.09 meters
Y“RADIO COLONJIAL™
LISBON, PORTUGAL

Tues., Thurs,, Sat. 3-6

p.m.
9650 kc. DGU
-C- 31,09 meters

NAUEN, GERMANY
Works with Egypt in afternoon

9645 kc. YNLF
“BMANAGUA, NI(GARAGUA
88 am.. 13:30.7:30. 6:30-

9640 kc. LRX

-B- 31.12 meters
D0*

wEL

MUN
BUEMOS A"IEE% ARGENTINA

1 9635 ke.

%2R0

-B- 31,13 meters
E.1.A.R., IHIME ITALY
M., W, *Fue 30 P.m.

Tues., Thurs,, snt 6-7:45 P.m.

9615 kc. HJ1ABP
«B. 31.2 metors
P.0. BOX 37,
CARTAGENA, COL.
1 am.-l p.m. 5-01 p.m,

Sun IO a.m.-l p.m., 3-6 p.m.
9605 kc. HP5J
-B- 31.24 metors

APARTADO 867,
PANAMA CITY, PANAMA
7:30-10 p.m.

19:45 am.-1 B.m., n.
9600 kc. CB960

-B- 31,25 meters
SANTIAGO, CHILE
9:30 p.m. on

9595 kc. % HBL

-B- 31.27 maters
LEAGUE OF NATIONS

oke. GCU | sifift sy

SN | 9595 ke,  HH3W
9930 kc. HKB | -s- p S\ meters

L5 el PORT- AU PRINCE. HAITI

Phones_Rio_de Janeiro evenings 1-2, 7-8:30 p.m

9890 kc. LSN 9590 kc. *PCJ
«Ce 30.38 «B- 31.28 meters

Hum‘:-" "'.‘."4'._."19.5.!‘..1!"“ FiNGHOU LR, HOLLAND

9870 kc. WON Wed 7-10 5,

-C 30.4 mater
LAWHENCEVILLE N, J.
Phanes Englend. rnnlnl

9860 ke. K EAQ
=B- 30,43 uotm
P. 0. Box 851
MADRID, SPAIN

Dally 5:15-8:30 p.m.:
_ Saturday also 12 n.-2 @M.

9840 kc. JYS

«X- 30.49 meters
KEMIKAWA-CHO, CHIBA-
KE JAPAN

Irregular. II :30 p.m.-3 &M,
9800 kc. LSl
«0e

0.01 meters
HONTE GRANDE,
ARGENTINA
Tests Irregularly

9790 kc. GCW
-C- 30,64
RUGBY, ENGLAND
Calls _N.Y.C.. evening

9760 kc. VLI-VLZ2
-C- 30.74 meter
AMALGAMATED VIIRELESS
OF AUSTRALIA
S8YDNEY, AUSTRALIA
Phenes lln'und N. Zealand

aarly a.m. .
9750 9750 kc. WOF
$0.77 moters
LAWHENGEVILLE N. 1.
Phenes England, évening

9710 kc. _'GCA

«C- 30.80 m
RUG BY. ENGL
Calls Arge. & Brazil, -mlnn

9590 kc. xVK2ME

-B.

AMALOANATES " WiRELESS,
LTD.. 47 YORK ST,
SYDNEY. AUSTRALIA

Sun. 12 m-2 a.m.. 4:30-3:30 a.m.
10:30 & m.-12:30 P.m.

9590 kc. ¥ W3XAU
PHIL:’AIDZESLPI\'ItIlr PA.
Rl WCAU
Dally 11 a.m.-7 p.m.

9580 ko, & GSC

31.32 meters
AYVENTRY,
B.C.. BROADCASTING
HOUSE LDNDDN ENG AND
6-8, 9-11 p.m.

9580 kc. % VK3ILR
~Be 31.32 meters
Ressareh Boetlon.
Postmaster Gen D
81 Littre Golllm 8t.,
MELBOURNE. AUSTRALIA

3:95-7:30 a.m.. exeept Sun.
also Fr. 10 p.m.-2 a.m.

9570 kc. *WIXK

-B. 31.35
WESTINGHOUSE EoLEcTRIG

& . .
SPRINGFIELD. MASS.,
Relays WBZ, 6 a.m.-12 m.
Sun 7 a.m.-12 m.

9565 ke.

-B. 3$1.38 motoers
BOMBAY, IND
1l 2.m=12:30 P,
Thurs.. Sl

VUB

1A
. Wed.,

-B- 31.41_ meters
P.0. BOX 3I,
CARTAGEN%’O gDLDMBIA

Mm? IIIO 10 pmplz m
9540 kc. *DJN
-B- 31.45_maters

BROADCASTING HOUSE
BERLIN, GERMANY
12:30.3:50, 8:05-11 a.m., 4:50-
10:45 p.m.

9530 ke. «w W2XAF

-8- 35,48 miters
QENERAL ELECTRIC CO.
SCHENECTADY, N. Y.
Relays WGY 4 p.m.-12 m.

_ SBat. 12 p.-l2 m
9525 ke. LKJ1
-B- 31.49 meters

JELOY, NORWAY
_ 58 am., Il am-6 p.m.

95520 kc. nwsé

Dail
_Sun.. w..f and Fri. s '3 p.m.

9510 kc. *VK3ME
AMALOAMATED ‘WIRELESS,
167 Qcsn St.,

MELBOURNE, AUSTRALIA
__ Dally exe. 8un. 4-7 a.m.

9510 kc. * GSB
-B. 31.55 meters
DAVENTRY
B.8.C.. BROADCASTING
HOUSE. LONDON, ENGLAND
12:15-2:15 a.m., 12:15-5:45 p.m.
moters

9500 kc. HJU
ATIONAL RAILW

-B-
AYS
BUENAVENTURA COLOM-

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

9500 kc. PRF5

-B- 31.58 meters
RIO DE JANEIRO, BRAZIL
__lereqularly 445-5:45 p.m.

9490 kc. XGOX

-B- 31.60 metors
NANKING. CHINA
6:30-8:40 a.m., Sun. 7:30-
9:30°

9450 kc. TGW
B 3175 m

stors
MINISTHE dn FOMENTO
GUA EMALA EAITV

GUA
Daily f1 a.m.-l p.m.. 7-8, 9-10
Sat, 9 (Bun.)

P.m., p.m.=5 am.
9428 kc. *COCH
2B STa VEDADD

=B+
HAVANA, CUBA
Dally 8 a.m.-7 p.m.
Sun 1 am.-12 n.,
8:30-9:30

p.m.
9415 kc. PLV
C- 3187

moters
BANDOENG, JAVA
Phenes Holland arcund 9:45 a.m.

9330 kc. CGA4

-C- 32.13 meters
DRUMMONDVILLE., CANADA
Phones England Irrlgullrly

9280 kc. GCB

+Ce 32.33 meters
RUQBY, ENGLAND

Calis Can, & Egypt. eveninos

9170 kc. WNA

G- 32.72 meters
LAWRENCEVILLE, N. 2.
__ Phones England. evenind
9150 kc. YVR

-C- 32,79 meters
MARACAY, VENEZUELA
_Works with Euroun afternoons. N
9125 kc. *HATd

. 32,88 mater
"RABIDLABOH i

GYALI-uT, 22
BUBAPEST, HUNGARY

SMnday 8-1 p.m.
9060 kc. TFK

-C~- 33.91 meters
REYKJAVIK. ICELAND
Phaones London afterncons.

Broadeasts irregularly.

|
I

Relays NBC & CBS
Programs In evenlng Irreguiarly

8975 kc. VWY

«C- 33.43 meters
KIRKEE, INDIA
Works with Engiand in morning

8795 kc. HKV
-B- 34.09 moters
BOGOTA, COLOMBIA

Irrequiar; 6:30 p.m.-12 m,

8775 kc. PNI

-C- 34,18 meters
MAKASSER, CELEBES,
_ Phones Java n!-und 48 m

8765 kc. DAF

-C- 34,23 met:
NORDDEICH. GER ANY
Works German Ships Irreguiarly

8760 kc. GCQ

L]
RUGBV. ENGLAND
CI“I S. Afriea, afternesn

8750 kc. ZCK
-B- 34.29
HONGKONG CHINA
Rel iBw

Daily iz 3l?y|||n 1:15 a.m.
Mon. and Thl'f_n. 3-7 am.

X-

5:30-6:30. 8-9 p.m. dally
oxcept Sat. and 8

8590 kc. YNVA

-B 34,92
MANAGUA NICAﬂAGUA
7:30-9130

8560 kc. WOO

35.05 meters
OCEAN GAT!. N. J.
Calis ships lrresular

8400 kc. HC2AT
-B~ 35.71 maters
CASSILLA 877
GUAYAQUIL ECUADDR

8380 kc. IAC
Plu ltnlv _
8'214 4 kc. HCJB

36.5 meters
QUITO ECUADOR

7-11 p.m., except Monday
Sun. IIamIZn.Amnm

8190 kc. XEME

-B- 36,63 met
CALLE 59, No. 517
MERIDA, N
LA VOZ l;; YUCATAN desde
10 am.--12 n. B pom.-12 m.

8185 5 ke. PSK

36.63 m
RIO DE ]ANEIRD BRAZIL

rregularly )
8036 ke. CNR
RABAT Mo nocco

37.33 moe
2:30-5 p.
7975 kc.

HCZTC

-B- 37.62_metars
QUITO. ECUADOR
Thurs.. 8un. at 8 p.m.

7901 kc. LSL

«C- 37.97 meters

HURLINGHAM, ARGENTINA
Calls Brazll, night

7880 kc. JYR

KEMIK&EINA tﬂém CHIBA-
i} 4-740 o m. )
7860 kc. SUX
-c- 38,17 m

eters
ABOU ZABAL EGYPT
Works with Europe 4-6 p.m.

7854 kc. HCZJSB

B uavARLIL  ECUADOR
81501315 p.m.

Relays NBC & CBS
Programs in evening irregularly

7630 kc. ZHJ

38.32 meters
PENANG MALAYA
Daily 7-9 a.m.
also Sat. 11 p.m.-| A.M. (8un.)

7626 kc. RIm

-Ce 39.34 meters
TACHKENT. U.S.S.R.
works with h:osnw early

morning -
7610 kc. KWX

-C. 39.42 maters
DIXON. CAL.

Works with Hawail, Philip-

pines, Java and Japan nights.

7550 ke. TISWS

-B- 39.74 meters
“ECOS OEL PAGIFIOO"
P. 0. BOX 75 PUNTA
ARENAS, GOSTA RICA
6 p.m-i2 m,

7520 kc. KKH

-C- 39.89 meters
KAHUKU, HAwWAII
Works with Dixon and broad.
casts Irregularly nights

7510 ke. JVP
-B.C- _ 39.95 metors

NAZAKLTTAPAN
7500 kc.  RKI
. 40

meters
MOSCOW, U.S.S.R.
__ Works RIM early a.m.

7390 kc. ZLT2

-Ce 40.6 meters
WELLINGTON, N.2Z.
Works  with Sydnny 3.7 am.

7380 kc. XECR

-B- 40.65 meters
FOREIGN OF FICE,
MEXICO CITY. MEX.

____Sun. 6-7 P.m
7281 kc. HJIABD
B CARTAGENS 0L

IrreIuIarly evenings .
7100 kc. HKE
'TB aoa‘oﬁ\. goa.. 8. A
"._I.“‘I'hun 630.7 o e
7080 kc. VP3MR

42.6
OEORGETOVIN Bﬂl
S.A.

AN
Sun, 7.A5-l0 15 lm
___ Daily 4:45-8 45

7074 kc. HJIABK

«B- 42.69 meters

CALLE, BOLIVIA,

PROGROSO-IGUALDAD

BARRANQUILLA, COLOMBIA
_ Sun. 3-6_p.m. .
7030 kc. HRP1
-B- 42.67 meters

SAN PEDRO SULA-

HONDUR

Reported on this lnd othor waves

irreguiarly in evening

6996 kc. PZH

-B- 42.88 meters
P, 0. BOX |8,
PARAMIRABO. DUTCH
GUIANA

Gul.

Tues. and Thur, 8: 36-10 :36 a.m.,

2:36-4:36 p.m
Wed. 3:36-4:36. 5359369!!!.
Sat. 2:36-4:36 p.m.

8976 kc. HCETC

B- 43 meter
TEATRO BDLIVAR
QuUITo, ECUADOR

__ Thurs, till 9:30 p.m.

6905 kc. GDS

45 Mmeters
RUGBV ENGLAND
Calls N.Y.C. evening

6860 kc. KEL

X 43.70 meters
BOLINAS. CALIF.
Tests (rregularly

Ite m-12 n:69p m.
' 6E850 kc. TIGOW
-B- 8 m

ONDA del OAHIBE
PUERTO LIM(AIN COSTA

Irregularly 8-9:30 p.m.

(Al Schedul

Eastern

dard Time)

wwWw americanradiohistorv com
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288 SHORT WAVE CRAFT for SEPTEMBER, 1936
6800 kc. HI7P | 6420 kc. HI1S | 6135 kc. HI5N | 6090 kc. % CRCX | 6040 kc. wW1XAL
«B. 44.92 meters -B. 46.73_meters -B- 48.9 meters -B- 49.26 meters -8~ 9.87 meters
EMISORIA DIARIA de COM- PUERTO PLATA. DOM. REP. SANTIAénD. D.R. TORONTO, CANADA BOS‘HJN MASS.

ERCIO. CIUDAD TRUJILLO.
DOM. REP.
Daily exe, Sat. and Sun 12:40.

§1:40. 6:40-8:40 p.m.: Sat. 12.40-
140 D.m.”54=n Ill 40 am.-

6780 kc. HIH

-B- 44.25 moters

SAN PEDRO de MACORIS
DOMINICAN REP.

12:10-1:40 p.m., 7:30-8 p.m..

Sun. 3-4 a.m.. 4:15:9 p.m.

6755 kc. WOA

-C. 44.41 maters
LAWRENCEVILLE. N. J.

Phenss England. svening
6750 kc. JVT
-8,C- 44.44 m

NAZAKI. JAPAN
I(IJI(USAI DENWA KAI.HA.
. TOKIO
6710 kc. % TIEP
-B.

44.71 meters
LAVOZ DEL TROPICC
SAN JOSE. COSTA RICA
APARTADO 257, Daily 7-10
p.m,

6672 ke. yvaQ

44.85 motors
MAR&CAY. VENEZUELA

ar Sat, 8-9 p.m.
6650 kc. I1AC
-Ca 45.11 meters

PISA, ITALY
Calls_ships, oveninds

6635 kc. *HCZRL
P0. BoX See Sk vaquiL.
ECUADOR, 8. A.
Sundey, 5:45.7:45 p. m.
Tusser 8:05-11:15 pr m.

6630 kc. HIT

-B. 45,25 maeters
“LA VOZ de Ia RCA VICTOR.”
APARTADO 1105. CIUDAD
TRUJILLO, D.R.
Dllly ex: Sun. 12:10-1:40 p.m..
0-8:4 g .. also Sat. 10:40
pem.-12:40 a.m. (Sun.)

6625 kc. ¥PRADO

45.28 meters
RIOBAMBA, ECUADOR
Thurs. 8-16:45 p.m.

6600 kc. HI8A
+B. 45.45 meters
CIUDAD TRUJILLO. DOM.
REP.
Irregular

6558 kc. HI4D
74 meters

-B- 45.

CIUDAD TRUJILLO, DOM-
INICAN REPUBLIC
Excopt Sun. 11:55 a.m.-1:40
B.M.: 4:40:7:40 p.m.

6550 kc. TIRCC

-B- 43.8 meters
HADIOEMISORA CATOLICA
CDSTARRICENSE
SAN JOSE. COSTA RIGA
Sun it a.m.-2 p.m.. 6-7. B-9
12 n.e2 pome 6.7

hurs. 6-11 p.m.

YV11RB

45.84 meters
“ECOS de ORINOCO *y
BOLIVAR. VENEZUELA

6-10:30 p.m.

6520 kc. * YV6RV

-B- 46.01 m
VALENCIA, VE?%EIZBUELA

6545 kc.

11:40 a.m.:|:40 p.m., 5:40-

6:40-9:10  p.m.

7:40. 9:40-11:40 p.m. 6135 kc. HJ4A P
6410 kc. TIPG -B- 48.9 m B
-B. 46.8 meters MEDELL IN COL

SANAJOSE Ac%g_';‘!ﬁa 16A Releys HJ4ABQ B-11 p.m.
wLA vor pbe La victor” | 6132 ke. HIX
12 n.-2 ﬂlll 6:-11:30 pom. -8 48.93 meters
6300 kc. YVIRC COOMINIGAN REP.
-B. 46.88 meters Sun. 7:40.10:10: Daily I2.40
CARACAS. VENEZUELA O Pom.. 4:40.5:40
7-11 p.m. Tues. and Frl. 8:10-10: w lm
6380 ke. YV4ARC 6130 kc. TGXA
-8- 47.02 meters 48.94 meters
CARACAS VENEZUELA GIORNAL LIBERAL PRD-
5:30-9:30 p.m. GRESS&SI;A GGR;ENALA
6316 kc. le Heard in_the evening.
B Ciugad TRUNLLO 6130 kc. cocD
DOMINICAN REPUBLIC -B- 48.94 meters
Dally except Sat. and Sup. “LA VOZ DEL AIHE"
1610 a.m.-2:25 p.m., 5:10-8:40 cALLE 25 vEDAnlJ.
p.m,: Sat, 5:00.11:10 p.m.; UBA

. 11:40 a.m.- 1740 p.m.
63300 ke. YV12RM

47.62 m
MARACAV VENEZUELA
8.10:30

6282 kc. COSWR

B~ 47 76 meters
BDX 85,
SANCT! SPIRITlls cunn
4-6. 911

6280 kc. HIG

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

8:10-9:40 p.m.

6235 kc. HRD

-8 48.12
LA voZ DE ATL NTIDA
LA CEIBA. HON DUHAS
811 p.m.. Sat. 8 p.m.-1 u.
(Sun.): Sun. 4-6 p.m

6230 kc. OAXAG
-B-  48.15

AParteds 1242

LIMA. PERU

Dally 7-10:30 p.m.
Wed. 6-10:30 p.m.

6185 kc. HI1A

-B. 48.5 moters

P. 0. BOX 423. SANTIAGO.
DOMINICAN REP.
“0 m,:|:40 p. m.
[

7:40.950
6175 kc. HJZABA
TUNIA. cnumnu

-B- 48.58
:30-9:30 ».

6171 kc. XEXA

-B- 48.61 moters
DEPT. OF EDUCATION
MEXICO CITY. MEX.
7-1t p.m.

6170 kc. HJ3ABF

-B- 48.62 meters
BOGDTA.lECOLDMBIA

6160 kc. *YV3RC

.B 8.7 meter:
cARAcAS VENEZUELA
1l am..2 p.m.. 0:30
6150 kc. CSL
-8- 48.78 meters
LISBON. PORTUGAL
7:-830 2.m.. 2-7 9.m.

6150 kc. *CJRO

-8. 40.78 meters
\VINNIPEG MAINz CANADA
[

IBAQUE. CDLOMBIA
1l a.m.«i2 p. 811 p.m

6425 kc. WSXBS
-Xe 46.7 meters
NWicage Tl
lielan WMAQ. rregular

i1 em-2 B.m Bun."3- 1030 b1 m.
L 6500 kc. HIL | 6150 kc. HJSABC
i -B- 4870 m
-B- 46.15 moters call GOt omMBIA
APARTADO 623
CHZAD IALIILLE, B8 2o gl Sntior S
7:40 -
6147 kc. COKG
6477 kc. HIl4V -8- 48.8 meters
.B. 4632 meters BOX 137, SANTIAGO. CUBA
CIUDAD TRUJILLD. DR, | 9-10 am.. 11330 a.m.-i:30 ..
LA VOZ do LA MARINA 3.4:30 pom., m-u o 12 W
1D ams 140 B, 3:10-5:40 24
— 6140 kc. WSXK
6450 kc. HJ4ABC | oo i ‘K
B 4830 metars w:snu‘?uous: ELECTRIC
PARTADO 39 PITTSBURGH, PA.

Ralln cmcn II lm 12 n,, 7-
om.. Sun. 12 n.-4 B.m.

6130 kc. ZGE

-8 48.94 meters
KUALA LUMPU
FED. MALAY BTATES
Sun.. Tue., end Frl.,
ai-uo s M.

6130 kc. wVESHX
-B- 48.94 meters
P.0. BOX 998
HALIFAX, N.S.. CANADA
Daily 9 a,m.-12:30 p.m..
4-i0 p.m.
Relays CHNS
6122 kc. HJ3ABX
BLa vor ol oo ct&mn}ggn

CALLE 14,
BOGOTA. COLOMBIA
5:45-14:30

p.m.
6120 kc. wW2XE

-B- 40.02 moters
ATLANTIC BROADCASTING

CORP.
485 MADISON AVE.. N. Y. C.
Relays WABC. 8.10 p.m.

6120 kc.

Relays XI.E'TF
6110 kc. vucC

-Be 49,1
LOUTTA. INDIA
Dally except Sat., 3:5:30 a. m,,
9:30 &. m.-neon:
Sat., 11:45 2. m.-3 §. m.

6105 kc. HJ4ABB
-B. 49.14 meters
IlANllALEs.BcoL.. 8. A,

P. 0. Bex 178
Men. ta Fri.

12:15-1 ».
Tuss. & Fri. 7:30-10 p.

Sun. 2:30-5 p. m
6100 kc. % W3IXAL
-B. 49.18 meters
NATIONAL BROADCASTING

BOUND BROOK. N. J.
Relays WIZ
Mendey. Wednssday, Ssturday,
4.5 pm.. Sat. ¢l bom.-12 m.

6100 kc. K WIXF

n..'w Sat., 12 m-| f.m.

Relw: WENR
6097 kc. HI3C
-B-
“LA Vozsnzz R'IO DULCE™
LA R:AMONA | OM

6097 kc. ZT)

-B- 49,2 meters
AFRICAN BcRDOADGASTING
JOHANNES?‘II.ICRG SO0UTH
Sun.-Frl. 11:45 P.m,
12:30 @.m. (next day)
Mon. -Sat. !..'iﬂ 7 a.m.

';.ID";; 'I(zm:A Sun. 8- m'li [ ‘m. Il 130.3 p-m.
§135ke. HJIABB | 6092 ke. HJ4ABE
-B-

-B. 8.9 meters

BARRANQUILLA COL., 8. A.
ox 718,

11:30 aume-f pom.: 4:30-10 p.m.

49.25 m
EDELLIN COLO
Dally 11 l.m I2 n., 6-10:30

Daily 5:30-14:30 p.m.
Sun. 11:45 aom.-10:45 pom,

6090 kc. VE9IBJ

-B- 49, zn eters
SAINY JONN N B., CAN.
7:8:30 p. m.

6085 kc. HJSABD

-B- 49.3 meters
“LA VOZ DE VALLE*"
CAL). COLDMBIA
12 n.-1:30 p.m.. 5:10.9.40 p.m.

6083 kc. VQ7LO

-B- 49.31 msters

NAIROBI. KENYA, AFRICA

Mon.-Fri. 5:45-6:15 a.m.. 11:30

a.m.-2:30 p.m. Alss 8:30-9:30

a.m. on Tues. and Thurs.: Sat.

§1:30 a.m.-3:30 p.m.; Sun. I1
am.-2 P.Mm.

6080 kc. CP5

-8 49.34 moters
LAPAZ. BOLIVIA
7-10:3¢ p. m.

6080 kc.

1545 am.-1:15 om., 7:45-t0
p.m.

6080 kc. WIXAA

-B- 49.34 meters

CHICAGO FEDERATION OF
ABOR

fLL.

Relays WOFL

Sunday (1:30 a. m.-9 p. m. and
Tuss.., Thurs.. nt.. 49 m.-12m.

6079 kc. DJM

«B.X. 49.34 m
BRDADCASTING HDUSE.
BERLIN GE ANY

T ke OERZ

-B. 49.41 meters
VIENNA. AUSTRIA
.-3 P.m.. Sat. to 6 p.m.

6070 I(c. YVTRMO

«B- 49.42 m
MARAOAIBO VENEIUELA
pm-l m.

6070 ke. HJ4ABC

so7o kc. VESCS

49.42 meters
VANCDUVER I C.. CANADA
lun 1:45-9 ». =, &
I a m;: T
1130 p. Mm.-1:30 a. m.

6-7:30 p. m.

6065 kc. HJAABL

-B- 49.48 maters
MANIZALES, COL.

'n-u';

Dally 1) a.m.-12 a,, 530-7:90
p.m. Sat. 5:30-10:30 p.m.
6060 kc. wWSXAL
49.50 motors

CHOSLEY RADIO CORP.
CINCINNATI, OHIO
5:30 a.m.-7 p.m.; 0 p.m.-| a.m.
Relays WLW

6060 kc. W3XAU

-8. 49.50 maters
PHILADELPHIA, PA.

Relays WCAU

7 p.m.+10 p.m.

6060 kc. [' D &%
s?umsso‘i:sux n:numx
6050 kc. HJ 3ABD

49,59 metets
cm.onsm BHOADOASTING
BOX 508, BOGOTA. COL.
12 n.-2 n.n;..!

6045 kc.

-8- 49.63_meter.
SANT!AGO

DOM. REP,
Irregular & p.m.-11 p.m.

6042 kc. HJ1ABG
® emis o‘ggsnm'unco
BARRANAUILLA. 0LD.

Sun: [T a8 brme

6040 kc. W4XB

-B- 49.67 m.
MIAMI BEACH FLA.
n-lmsy,loo 12 n-2 p.m..

7-11 p.m.. Bun.

HI9B

p.m.-12 m.
6040 kc. PRAS
-B- 49.67 meters
RADIO CLUB OF
ERNAMBUCO
PERNAMBUCO, BRAZIL

1-3 p.m., 4-730 p.m. dally

Tues., Thurs. 7:15- D 15 p.m.
Sun 5-7

6040 kc. YDA
-B. 49.67 meters
N.I.R.O.M.
TANDJONGPRIOK, JAVA
10:30 p.m.-|:30

sS04 pom.. i
6030 kc. wHP5B
-B-49.75 meters

P. 0. BOX 910
PANAMA CITY, PAN,
12 n.- Ip.m.. 7-10:30 p.m.

6030 kc. VESCA

-B. 49.75 meters

CALGARY, ALBERTA, CAN.

Thurs. l II- -2 l.ll (FrL);
sl

lrr-uul-rly on oﬂur dm from

-12 1

6025 kc. HJ1ABJ

B 49,78 meters
SANTA MARTA. COLO.
6:30-10:30 p.m. except Wed.

6020 kc. DJC
-B- 48.83 meters
BROADCASTING HOUSK,
ERLIN
10:35 2.m.-4:20 p.m.

6020 kc. XEUW

-B- 49.82 meter
AvY, INDEPENDENCIA. 98,
V.EHA CRUZ. MEX.

D.m.-12:30 a.m.
ZH1

6018 kc.
49.85 m
RADIO SERVICE So..

-B.
20 ORCHARD RD
IINGAPORE. MALAY
Men., Wed. and Thurs § lﬂ 8: lll
a.m. Sat. §0:40 p.m.-(:10 =
(Bun.) Evuz olhor sumll! 5 |o-

6015 kc. HI3U
«B- 49.88 meters
SANTIAGO d- los CABAL-

LEROS, DOM, REP.
10:40 a.m.-| 40 nm 4:40-
940

6012 kc. HJ3ABH

-8B~ 49.81 moters
BOGOTA, COLO.
APAHTADO 565

6.1
12 _n..2 D.m..

Sun. 4-fF p.m.
6010 kc. % COCO
-B- 49.92_moters

P.0. BOX 88

HAVANA, CUBA
Dally 9:30 a.m.-| p m,, 4-7 p.m.,

Sat. aiso 11:30 gom.-2 a.m.

6005 kc. HPSK

-B- 49.96 meters

BOX 33,
COLON, PANAMA
7:30-9 II'II' 12 n.-1 p.m.,

6005 kc. *VESDR

-B- 49.96 meters
CANAD AN MAHGONI €0.,
MONTREAL. QUE.,

CAN.
Relays CFCF 7 am.-it p.m.,
Sun. 8 a.m.-10:15 p.m.

6000 kc. HJ1ABC

8- 50 meters
QUIBDO GOLOMBIA
p.m.. Sum. 9-f1 p.m.

5990 kc. WXEBT
-B- 50.00 meters
MEXICO CITY, MEX.
"B amt ae

5988 kc. HJ2ABD

B- 50,10 meter:
BUGARAMANGA CcoL.
11:30 a.m.-12:30 p.m., 5:30-
6:30. 7:30-10:30 p.m.

5980 kc. XEWI

50.17 meters
MEXICO CITY MEX.
Mon.., Wed., 3-4 p.m.
Tuel.. Fri. 7 130. 8 45 10 p.m.-
12 m., s-; 'g.:o p.m.; Sun.l-

5976 kc. HJ2ABC

-B- 50.2 meters
OUGUTA. COLOMBIA
p.m.

5968 kc. HVJ
50.27 meters
2-2:15 9. m,, :-ll-y. Sun., 5-3:3¢

VATICAN CITY
5950 kc. HJN

-B- 50.42 meters
BDGOTA COL

(A1l Bchedules Eastern Standard Time)
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5940 kc. TG2X | 5850 kc. % YVSRMO 5770 kc. HJ4ABD 5000 kc. TFL | 4320 kc. GDB
“BUATEMALA CITY. GUAT. | DaLLe Ridlq tas pe. | "% LN TN, © revia AV D T ol
4-6, 9-11 p.m., Sun. 2-5 am. | LICIAS APARTADD ds COR. msn:uuq.ocumm’au Calts London a8 ighl. P.f.‘.‘,'},.’f."%f‘,.’f_b
5915 kc. HH2S | wmanacaiis’ Yenezuera 811230 g Also broadeasts irregularly SR _

.B- 50.72 meters i am.-12:30 pom., 5-9:30 p.m. | §720 kc. YV10RSC 4273 ke. RV15
"“”'".‘;‘5;?'2?03' HAIT) - S ‘ -B- 52.45 meters ve 4975 kc' GBC -B- 70.20 moters
730100 p.a. 5830 ke, A TIGPH | adyZchistoBAll"" | & 000 st KHABAROVSK " SigERIA.
5898 kc- YVSRB | -8- AE'M‘: m%‘leé.t. V.EIPIlgt’ZUnE‘;A Calls Shiss, '..'.. _" night Daily, 3-9 a.m.
-B. .86 met = - —_— il o
: "LBAA?gI}IgI.MtET%T" san"Jost ‘coara mica | 5713 ke. TGS 4820 kc. GbW 4272 kc. WwWOoo
VENEZUELA Il a.m.l _pm. 6-10 P.m.. -B. 52.51 meters =B e e E"'N'g&“ .C- 70.22 meters
12 n.- lp.m.. 6-10 p.m, N .m. 3 0 :
5885 k : HCK eaos TiX 10 pm Wodr Thurt. ans Sunc 840, | calt ey G, ENGLAND e o i i aoiniy
CI ——— ———— alls sl 5 ular
8. A eter L] HH ]
BQU'TO'S:E.%:U"ED'M;' 8 A .588.00 k.r.f;z ﬁt.!szc -585-00 kﬁ? 55 mm.rls- 15 . .437330 ':'fsa mm\r{ESBK 4098 kc. WND
p.m. RADI G Chtters o BAN RAMON. COSTA RICA | “"Rapio SALES SERVICE, . 2
WIS ke, . HRN | comieas YikEcbi, | el sid OO | oo SENEF ST SR, | 00 B8 mrm
‘$§GU9,G5;-£§::'§°?NDUR ag | Dy il Am-130 b, 4-5:30 55145 kc;' - PMY Dally exc. Sun IR Calls Bihama fsfes
M i e — -8 BAN:IS:;?)-E:?E&. "Tava = - (4002 ke. CT2AJ
5865 kc. HI1J) 5790 ke. JVU : © . | 4752 kc. WOO | .s- porliSpmters |
-8- 50,15 meters -C- 5081 meters 5077 k. WCN | c 0 petes SA0 MIGUEL. AZORES
SAN PEDRO aasn.'n’moms. [ NAZAKI, JAPAN | S awneivne . Calis ships leregulariy . Wed. snd Sat. 5.7 p. m,
12 n.-2 5:30_9‘?_'_‘_ | ] X4 Phones England Irresuisry 0 kc. - T .
ses3ke.  WOB | YS0Ke, OAXID gopiuc.  zra | 460 S i 2ET | 3M0ke. YDA
'°Lma£’h‘c’2v’i'f'&'. N. ). I CimaPeRy | .c.HAMIL:"I'.ﬁ{l.m.éRMUDA i GUAVASU:E.‘E%UADOR | rnnmoﬁég‘r?l'gk. JAVA
Calls Bearmuda. nights Mon., Wed. & Sat. 9-11:30 p.m. Calts U.8.A.. nights Wed., Sat., 9:45-11 p.m. 5:30-11 a.m,

Alphabetical List of S-W Stations

By Call-Letter and Frequency

(Frequency in Megacycles)

CA\LL FREQ. | CALL FREQ. | C\LL FREQ, | CALL FREQ. [ CALL FREQ. | CALL FREQ. | CALL FREQ.
CB9s0 9.06 me.  GAD 19.48 me. | HIX 6.3 me. | 1AC 17.76 me. | ORG 19.20 me. | TYA 12.22 me. | W3XAL  17.78 mo,
CEC 19.68 GAP 19.i6 HIZ 6.32 IAC 12.80 ORK 10.33 TYB 12.25 W3XAL .10
CEC 15.87 GAQ 18.97 HI1A 6.19 IAC 8.38 oxXYy 6.06 TYF 14.64 W3XAU 9.59
CEC 10.67 GAS 18.31 HIL 5.86 IAC 8.65 PCJ) 15.22 VEIBJ 8.00 W3iIXA 6.06
CGA3 13.29 GAU 18.62 Hi1S 6.42 DU 13.39 PCJ 9.59 VEIBK 4.79 wWiXL 17.31
CGA4 33 GAW 18.20 HI3C 6.10 (12RO 11.81 PCV 17.81 VESCA 6.03 W4XB 6.04
CJA3 11.41 GBA 13.99 HI3U 6.02 2RO 9.64 PDK 1041 | VEICS 6.07 WAXCA 31.60
CJIRO 6.15 GBS 13.59 HI4D 6.56 IVE 15.66 PDV 12.06 VEIDR 6.01 WEXAL 6.06
CIRX 11.72 GBC 17.08 HV 6.48 JVF 15.62 PH! 17.78 VEIHX 6.13 WEXK 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 8.68 Hi7P 6.80 VM 10.74 PLE 18.83 VHK2ZME 9.59 WEXK 11.87
CcOoCD 6.13 GBC 4.08 HISA 6.60 JVN 10.66 PLP 9.42 VKILR 9.58 WEX K 6.14
COCH 9.43 GBL 14.65 HISB 6.05 ve 7.51 PLV 11.00 VK3IME 9.51 WEBXWJS 3160
cOCO 6.01 GBP 10.77 | HIA3 14.94 wT 6.75 PMA 19.35 VL) 9.76 WIXAA 1183
COKG 6.15 GBS 12.15 HiB 14.05 | WU 5.79 PMC 18.14 VLK 10.52 WIXAA 8.08
coQ 8.67 GRU 12.29 HIN 5.95 | IYK 13.61 PMN 10.26 vLZ2 09.76 WIXBS 6.43
COIWR 6.28 GBW 14.44 HIU 9.50 JYR 7.88 PMY 515 | vPD 13.08 WIXF 8.10
CP5 6.08 GCA 9.71 HJL1ABB 6.14 JYS 9.84 PNI 78 VPIMR 7.08 XBJS 11.20
CQN 9.68 GCB 9.28 HI1ABC 6.0 YT 15.76 PPU 19.28 vQ7L0 8.08 XEB 5.99
CRCX 6.09 GCI 8.73 1AB 7.28 KAY 14.98 | PRADO 6.63, VRR4 11.60 XECR 7.38
CSL 6.15 GCJ 13.42 HJLABE 9.55 KAZ 9.99 | PRAS 6.04 vuB 89.57 XEFT 6.12
CT1AA 965 GCQ 8.76 HIABG 6.04 KEE 7.72 PRFS 9.50 vuc 6.11 XEME 8.19
CT1GO 12.40 GCS 9.02 HIL1AB) 6.03 KEJ 8.01 PSA 21.08 YWY 8.98 XEUwW 6.02
CT2A) 4.00 GCU 9.95 HJLABK 707 KEL 6.86 PSD 15.07 VWY2 17.51 XEVI 5.98
DAF 12.33 GCW 9.79 HI1ABP 9.62 KES 1041 PSF 14.96 WCN 5.08 XEXA 6.17
DAF 8.77 GDB 4.32 HI2ABA .18 Klo 11.68 PSH 10.22 WKA 21.08 XGM 17.65
DFB 17.52 GDS 6.91 HI2ABC 598 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 GW 1042
DJA 9.560 GSB 9.51 HI3ABD .05 KKZ 13.69 RIM 7.63 WKN 19.82 YBG 10.43
DJB 15.20 GSC 9.58 HJI3ABF  ¢.17 KTO 16.24 RIO 10.17 WLA 18.34 YDA 6.04
DJC 6.02 GSD 11.75 HI3ABH 601 KWOo 15.42 RIR 10.08 WLK 16.27 YDA 2.04
DJID 11.77 GSE 11.86 HI3ABX 6.12 KWU 15.36 RK! 15.00 WMA 13.39 YDB 9.85
DJE 17.76 GSF 15.14 HJ4ABA 1151 Kwv 10.84 | RK1 7.50 WMF 14.47 YDB 11.86
DJL 15.11 GSG 17.79 | HJ4ABR 6.1 KWX 761 RNE 12.0 WMN 14.59 YNA 14.49
Dim 6.08 GSH 21.47 HJMABC 645 LK1 9.53 RV15 4.27 WNA 9.17 YNLF 9.65
DIN 5.54 GSt 15.26 HJMABC .07 LRU 15.29 RV9% 9.52 WNB 10.68 YVC 13.35
DJO 11.8 GSJ 21.53 HJ4ABD 577 LRX 9.64 RV 15.18 WNC 15.06 YvQ 6.67
DJP 11.86 GSN 11.82 HJABE  6.09 LSF 19.60 SPW 13.64 WND 4.10 YVR 18.30
DJIQ 15.28 GSO 15.18 HMABL 506 LSG 19.50 Suv 10.06 WOA 8.76 YVR 9.15
DIR 15.34 GSP 5.31 HMABP .14 LSt 9.50 SUX 7.86 WOB 5.85 YV2RC 5.80
DZA 9.68 HAS3 1537 HI5ABC 6.15 LSK3 10.25 SUz 13.82 WOF 14 .47 YV3IRC 6.16
DZB 10.04 HAT4 9.13 HIS5ABD .09 LSL 15.81 TFJ 12.24 WOG 16.27 YV4RC 6.38
DZC 10.29 HBJ 14.54 HKB 9.93 LSL2 10.30 TFK 9.06 WOK 10.55 YVSRMO 585
DZE 12.13 HBL 9.60 HKE 7.10 LSM2 14.50 TFL 5.0 WON 9.87 SRV 6.52
DZG 15.36 HBP 7.80 HKV 8.50 LSN 9.89 } TGF 14.49 wWOoo 17.62 YVIRMO 607
DZH 14.46 HCETC 6.98 HPF 14.49 LSN 14.53 TGS 571 wOoo 12.84 YVERB 5.90
EAQ 9.86 HCJB 8.21 HP5B 6.03 LSNS 19.65 TGW 9.45 woo 8.56 YVIRC 6.40
EDM 20.86 HCK 5.89 HP5F 6.08 LSNG 21.02 TGXA 6.13 WwWoo 475 YVIORSC 572
EDM 10.07 HC2AT 8.40 HP5J 9.61 LSX 10.35 TG2X 5.94 woo 4.27 11R 6.55
EHY 20.86 HC2ET 4.60 HP5K 6.01 LSY 20.70 TIEP 6.71 WIXAL 1525 YVI2RM 630
EHY 10.07 HC2JSB 785 HRD 6.24 LSY3 18.12 TIGPH 583 WIXAL 1179 ZBW 8.75
FTA 11.94 HC2RL 6.64 HRF 14.49 LZA 14 .97 TIPG 6.41 WI1XAL 6.04 ZFA 503
FTK 15.88 HC2TC 7.98 HRLS 14.49 OAX4D 578 TIR 14.49 wixXK 9.57 ZFB 10.06
FTM 19.36 HH2S 5.92 HRN 5.88 OAX4G 623 TIRCC 655 W2XAD 15.33 ZGE 6.13
FTO 18.25 HH3wW 9.60 HRP1 7.03 oct 18.68 TISHH 5.50 W2XAF 953 ZHI 802
FZR3 16.23 HIG 6.28 HS8P) 10.96 oclt 10.97 TIGOW 6.85 W2XE 21.52 ZH) 783
FZS 18.35 HIH 6.78 HSJ 10.17 0CJs2 14.85 TiSWS 7.55 W2XE 17.76 ZLT2 739
FZS52 11.99 HI! 14.94 HSP 17.74 OER2 8.07 TPA2 15.25 W2XE 15.27 ZLTa 1105
GAA 20.38 HIL 6.50 | HV) 15.12 OPL 20.04 TPA3 11.88 W2XE 11.83 p £33 18.89
GAB 18.04 HIT 6.63 | HVJ 5.07 | oPM 10.14 | TPA4 11.72 W2XE 6.12 ZT) 8.10
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2.Tuhes do the work of three in this receiver

2-TUBE BATTERY SET
Agustin Ramirez, Habana, Cuba.

{Q) 1 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 using a
19 and a 33. This should be resiat-
ance-coupled in the entire audio
portion with a regenerative detec-
tor using standard two winding
coils.

(A) The diagram you reguest
using a 19 and a 33 has been shown,
and it should make an excellent
battery type receiver. The 19 serves

as a regenerative detector and first
~tage of audio amplification. The
r~econd audio stage uses a 33 pen-
tyde and sufficient volume should
be obtained for a sensitive speaker.

POWER SUPPLY WITH
BH RECTIFIER

Carl Charles, Merriam, Kans.

(Q} 1 have a type BH rectifier
tube and would appreciate it if you
+-suld publish a diagram for it
vhen used in a power-supply.

(A) A diagram for the BH rec-
t'fier is shown. The BH tube is
(ne of the waseous type, not re-
cairing a filament. Therefore, the
transformer need not have the usual

oo1-
MF

p=
PHONES
“
At a- i 8
B~ 2v 45v
Diagram of the famous “pocket
sel.”

Power-supply diagram using B.H. rectifier.

B-volt filament winding. 1f it has,
this winding may be used for some
other purpose.

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

{Q) 1 have three 8 mf. electrolytic
condensers rated at 450 volts each.
1 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

right-angles to each other?

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

1.-TUBE POCKET
Herbert Schmitt,
Wn.

{Q) I have read much about the
1-tube pocket set which was de-
seribed in the December, 1934, issuc
of Short Warve Craft and would
appreciate it if you would print the
diagram in your Question DBox. to-
gether with the coil data.

(A) The l-tube pocket set sure
was popular with our readers, and
we are Dleased to reprint the dia-
gram. The coil data is as follows:
49-meter band:-grid, 18 turns,
tickler 18 turns. 25 3l-meter band:
grid. 10 turns, tickler 10. 19 mete
band :-grid coil, 5, tickler 5. The
above coils are close-wound on a 1
inch form with No. 26 D.S.C. wire
and a spacing of % in. between the
two windings. We have also had
many requests for coil data for the
broadcast band, but this set is not
suitable for operation in the regular
“broadeast” band. inasmuch as it is
entirely too unselective.

SET

Port Townsend,

SEIPARATE REGENERA-
TION DETECTOR

Charles Braun. Rochester, N.Y.

(Q) 1 have become interested in
the idea of using a separate regen-
crati-n stage and would appreciate
it very much if you would show a
diagram in your Queation DBor em-
ploying two type 27 tubes—one a8 a
detector and the other for regenera-
tion.

(A) The diagram shows a 27
detector and another 27 used as a
“feed-back” tube. Smooth control
of reseneration is obtained with
this cirecuit. The transformer marked
A.F. T, is connected to the usual
audio amplifier.

- 50,000
OHMS 56 on
/16

1-Tube Oscillodyne.
1-TUBE OSCILLODYNE

Selden James, Frisco, Texas.

(Q) Please publish a diagram
in the Queation Box of the “l-tube
Oscillodyne” which appeared in the

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

diagram of the ''Oscillodyne” and
trust that our readers will save this
hook-up because it is requested a
great many times. The coil data
for this receiver is as follows:

Coil Secondary Tickler
1 4 6
2 7 9
3 14 12
4 23 23
5 36 36

These coils are close wound on
tube bases with No. 36 D.S.C. wire
and the spaces between the two
coils is 1 in. (Range covered 14
to 200 meters.)

SHORT WAVE SET USING
OLD-STYLE TUBES
D. 8. Miller, Jr., Altoona. Pa.
{(Q) I would like to use the type
27, 26, and T1A tubes in a short-
wave receiver, I have the necessary

Y.

500
MMF

B+
7 g0v.

50,000 OHMS

o
J—-’W) .
8+ 45v." " -

Connections for Separate Re-
generator tube.

much to have you print the diagram.

{A) We are printing a diagram
of a 27 regenerative detector. a 26
first audio amplifier, and a T71A
second audic amplifier. Excellent
results should be expected from this
receiver.

38 AMPLIFIER FOR
2-TUBE SET

Reg. Pearson, Wellans, Ont.
Q)

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

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

AR
WY

- TO B:onz B8+
st oo 8- Of SE1 Lol
1-tube Amplifier for S-W
receiver.

CODE PRACTICE
John Sulimowicz, Philadelphia, Ia.
(Q) Recently 1 had plans for

power-pack and would like very building a code-practice oscillator
R.FC. K
140 MMF. SR 26 e.imf. (71A
0.1-MF,

27} \i

{

/
20 OHMS )
2000 __.:'31-

AAA,

s > 1,800
| ) onms 72 T | ers
l x x 50,000 Y v 1/ 50,000 7 &
I I OWMS 1 “I mr| Tohims I
1 1 - el
25v. 0~ B~ B+45V. °15V* gyigov. SV

S-W receiver using “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 25¢ each for let-
ters that are answered directly through the mail.
This fee includes only hand-drawn schematic
drawings.
or “full-sized” working drawings. Letters not ac-
companied by 25¢ will be answered in turn on

GE

this
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the form of stamps, coin or money order.
Special problems involving considerable re-
search will 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. Hundreds of

letters remain unsnswered hecause of incomplete
or illegible addresses.

We cannot furnish “picture-layouts”

page. The 25¢ remittance may be made in

P st b

APt o

QUESTION BOX

L

A+ 5

Code-practic_e 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 Question Roc?

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

a‘d
i

~ 0
MF
“~ o 4o e Jv"a+
| 8+ e75v SeaTs 8 135v |

R.F. Amplifier

is the old standby. It consists of a
type 80 tube and an audio trans.
former. Any type tube ray 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) T have just finished ennstrue-
tional work on the “12,500 mile”
receiver and 1 would like to add &
stage of tuned R.F. to it. Wil
you please print the diagram in the

due to isolation of the antenna, but
the R.F. gain will be greater, and
especially beneficial on the weaker
stations.

SHORT-WAVE CONVERT-
ER

George Meyer, Whitefish, Wis.
(Q) 1 have a broadcast receiver

to which 1 would like to attach a
using

short-wave converter

-

two

Converter diagram.,

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

(A) This converter may be at-
tached to any broadcast receiver
having a fairly good sensitivity, A
6C6 is used as the first detector or
mixer tube and a 37 as the high
frequency oscillator. The output
of the converter should be econnected
to the antenna and ground posts of
the broadcast uet.

6.3-VOLT SHORT-WAVE
RECEIVER
Edward Daniels., Rochester, N.Y.
(Q) 1 would like to have you
publish a diagram of a 2-tube 6.3-
volt receiver using a 6C6 and a 37.
Regeneration should be controlled by

a8 potentiometer in the detector
stage.
(A) We have shown the dia-

gram you redquest and the 50,000-

- MF
INPUY )
-5
05 —~32 lI
MEG 2500 & ma
OHMS (l

e e added to the usual 2-tube battery
. oy s A ¥ L 1-MF.
receiver will improve results consid- a} 1' 76 IS
erably. Not only will it provide a 50000
smoother control of regeneration, OHMS

=

—

L r 10.000 OHMS

x X |
I,_é;a TI B_'\A * MF

B+ 250v. = 4

2 6-volt storage battery and “B”
batteries for the plate supply.

POWER-SUPPLY

R. W. Douriey, Richmond, Va.
(Q) 1 would like to build =
power-supply delivering 250 volts
for the plates of my receiver and

Experimental 2-tube A.F. Amplifier

(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 MMF 32,

~ S00 MMF.

RFEC 2.5Mu, g -
DR a3, OE

Lt

{ 100 MME

L

+ *f

.
550 — 8422 5v.

OHMS

P 2
V" B+135v  §C-135v. .

2-tube Battery Receiver diagram.

6.3 volts for the hcater. Would you
please print the diagram?

(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 2.5-volt winding as well.

2-STAGE AUDIO AMPLI-
FIER
Robert Skar, Cedar Falls, lowa.
(Q) Kindly publish a diagram
in the Question Box of a 2-stage

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

{Q) Would you please print in
the Question Bor a diagram of the
“Ham’ receiver using a type §2
and any other audio amplifier which
will provide good volume. This
should also have band-spread.

{A) The 32 and 33 combination
should make an excellent receiver
for the “Ham” who wants a simple
battery-operated set. Band-spread
in the regenerative detector circuit
is accomplished with a 35 mmf.

Question Bor. This. of course, ohm potentiometor controls regen- audio amplifier using & 76 and a 42. condenser. Regeneration  is con-
should use a 2-volt tube. eration by varying the screen-grid This should be resistance-coupled trolled by a 50,000 ohm potentio-
(A) The 1l-stage of tuned R.F. voltage. This set can be used with in both stages. meter.
35 MMF, 50DMME  SRFC .006- [— B+ 250V
3/ 1 /25 37)- MF, L]

(IOOMMF

ECE \‘

MH

—ﬂ! ix

B+ 22 5v.

1 MF.

2000

B+
‘8- $”1so-2sov. v

30 H..’ SOH)
70MA | TOMma

\g /| &/
ME MF

110y, 7
AT ;,& 6.3v. 4

B-
i AJ
—x 15000
OHMS
x 35 waTTS

2-tube recciver using

6C6 and 37 tubes,

A good Power-Supply for your short-wave set.
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HORT WAVE .

THIRTIETH
“TROPHY CuP"

. SCOUTS

Presented to

SHORT WAVE 3COUT

JOSEPH H. MILLER

2559 East 28th St.
Brooklyn, N. Y.

For his contribution toward the
advancement of the art of Radie

Magazine

.
e T ey T

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

=
- ' g

@ ON thia 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
black Bakelite. The metal itself is
quadruple esilver-plated, in the usual
manner of all trophies today.

1t is a most imposing piecs of work,
and stands from tip to base 22'%". The
diameter of the base is 734" . The
diameter of the globe is 51,". The
work throughout is first-class, and no
money has been spared in its execu-
tion. It will enhance any home, and
will be admired by everyone who sees it.

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

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

e

e e A A e e o i B e e

B e e

Honorable Mention Awards
Floyd E. Reese, 2241 Pierce Ave,,

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

you go about it in the right manner.

Qur 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-
ce;ved 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.

Verified List of Short Wave Stations Heard

U. 8. A. Stations
WEXK—19.71 m. (meters)— Pittsburgh,
WEXK—25.26 m.— Pittsburgh, Penna.
WSRXK-—48.83 m.—Pittsburgh. Penna.
W2XAD--19.56 m.—Schenectady. N.Y.
W2XAF -31.48 m.—Schenectady. N.Y.
WIXK—31.33 m.—Boston, Masa,
W3XAU-—49.5 m.—Philadelphia. Pa.
W3XAL 1687 m.—Bound Brook. N.J.
Wi3XAL--49.18 m.—Bound Brook, N.J.
W2XE-—19.64 m.—Wayne. N.J.
WIXAA--49.34 m.—Chicargo. 11
WRXAL—49.5 m.—Cincinnati, Ohio.
KWU—19.64 m.—Dixon. Calif.
KWO0-—19.47 m.—Dixon, Calif.
VKI—47 m.—Selfridge Field, Mich.

Europe
DFR-—19.24 m.—Nauen, Germany.
DFC—23.10 m.—Nauen, Germany.
DFB—17.12 m.—Nauen, Germany.
DIQ—29.15 m.—Nauen, Germany.
DCU—31,08 m.—Nauen. Germany,
(Continued on page 314)

Penna.

PP DD DD DWW WP ww W P

e
o

@ THE rules for entries in the SHORT WAVE

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

In the 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
so tying. Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations heard were “‘logged™ over a given
30 day period, that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial “‘phone™ stations should be
entered in your list, 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 2ith; 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 verifieations.
Unverified stations should not be sent in. as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
each listener must be for stations located out-
side of the country in which he resides! 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 mot be given. Therefore do not put such

www americanradiohistorv com

stutions on your list for entry in the trophy
contest !

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

When sending in entries, note the following
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 expenge to be borne
by SHORT WAVE CRAFT magazine.

In order to have uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION : type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters; frequency station tranamits at; schedule
of transmission. if known (all time should be
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) ; name of sta-
tion, city, country; identification signsl if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you teo
receive these stations. State total No. stations.
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RX-14

6-tube Band-Spread

A
£) !
Wy Recciver
| vf\,v;-u%" 815 to 600 meters
G See Editorial Articie
P. 151 July Issuc S.W.C.

:
CEIVER which WILL sat-
isfy even the most dls-
— eriminating 8W fan, Uses
twe 616, two 76, one 42
and one 5Y3 hi-gain tubes as TUNED RIP amplifier, TUNED electron coupled sereen
grid regenerative detector. POWERFUL 3 stage rudio amplifier, HUM-FREE full
wave reclifier and built-in power supply. Operales from your AC house current,
POWERFUL hi-quaiity sudio system delivering 3 watts of power to the built-in
hi-fidelity dynamic loudspe r—automalic headphone jack—smooth regeneration
and volume eonirols—coennections for douhlet or single wire zntetnna—black shrivet
finiehed metal ehassis and cabinet of extreme beauty—selecticlly. seusitivity, and
volume that will amaze vou. PHICE fﬁnlplzle with ¢ Lubes. 8 coils, $21
esbinet, epeaker, wired. less B.C. colls, Teady to use. ;
{2 Broadcast band coils, extra $1.45)

|

|

BS-5

5-Tube Band
switch Receiver

9Y, to 600 meters
A powerful, sensi-
tive, and selective
SW receiver cover-
ing the entire wave-
length span of 91%
to 600 meters in 5
steps. NO PLUG-IN COILS are used. Simply turn the waveband
::Legcemr switch and enjoy reception on any wavelength within this

Uses two 6D6. one 76, one 43, and one 2525 tubes as RF ampli-
fier, electron coupled screen grid regenerative detector. powerful 2
stage audio amplifier with pentode output stage, rectifier, and com-
plete buiit-in power supply

nl:ln'IL.\ll.-r’l;EIII-.‘E—l!:mt;elitry (h-n;m:ic]lnudspmkfn—;lll&mnlnaleti. airplane 1];-ne uar;l
- . I- u soread runing conlrel—autGmatic headphione Jack—extremely smoot!
arts. o 3 sn ehassis and cainet.
tluding B low-loss colls == TUBES are Madel  RX-14-AB DELIVERRS GUEAT LOUDSPEAKER VOLUME ON THE GREAT MAJORITY
e nteautions, Gk b | PR | | SRERTVIRTOLS OF SHOLT WAVE FOREIGN STATIONS UNDER FALIL CoNDITIONS:
L g 8 5 theations
c.lblnu, tubes, und BC cofls, um- {,\'p;.]add $1 ﬁ":";}f.?? :f:c,‘_.’,';: ixlcE, complete with 5 tubes, cabluet, speaker, wired, ready to $] 695
W d 0 Pprice, ths qut - - o - — —
Reautiful, heavy steel cabinet, \v]ﬂh Bp:‘:l:|“ nmpm
extra - - for the 20.40.80- BS.5
6 MATCHED ARCT1 RUS 180 M bands which $-5 KIT, of necessary parts, fhelud- 95 AMATEURS:
tube $2.05 spread these bands ing spexker and detalled mstruetions,
ubes - =S OVEF 2 FEenereus por- less tubes. eabinet. unwired. .......c...... = Model BS-5.AB has same
SPECIAL RX-14B: penfel, i Jtunng Beautitul. black shrivel finish metal cab- EPc@ificatlons  as  BS-5
Complete  kit,  cablnet. tubes, Battery mo- S pl_’:g‘.‘?‘l‘mllg“‘“ énu, rexstr{n“ R —— o e U }2.90 exceptthatit has speclal
:neakeﬁ.candcgfll:llegn nginémﬁng del of RX- cut-oft swi for et o MATCHED Arcturus tubes, extra. 250 bandspread  clreult  for
esa L 3 14, Subtract use during trans. 20-40-80-160 M bands
wired...... - sl v 1tting perlods, A SPECIAL: Complete kit. cabinet, )
Labor for wirlng and test- St o i ideal  recetver for tubss and instroctions, unwicen . $914.99 and Js equipped with
price (less
et o ol (5, perce) " | | gt o | ) | Lk o e i peie i cnn || piave veltsge cutor
Broadeast band  colls . B % metal tubes are preferred to giass type, switch. E
L T .45 Sl \to pricelofjRTId: add §1) above price.
S L —— ——
a
&2 6 C Short Wave 4-Tube Receiver HF-35 3-Tube SW
A Giant In Performance FULL 6 TUBE rERFORMANCE-TOW. Transmitter

UL 3 STAGE AUDIO AMPLIFIER
which tales the
called ‘‘loudspeaker reception.’”

] A—GF7 (twin 2 in 1)=78
n 1) hi-gain tubes
lifier, screen yFid regen.
erative detector, POWERFUL 3 rtage
audio smplifier with pentode output
stage, rectifier and built-In hum-free
&nwvr suoply.  Completely self-con-
1ned. Nothing else required. O
etatea enlirely {rom 105 to 130 voit
C or DC Ilight socket.

Eucsxwork out of so-
e

BAND SPREAD YUNING—smooth
¢ i control-built - in
high guality loudspeaker—auto.
matic headphone jack—large i|.
luminated airpiane type wvernier
dlal—large windifig [ow.loss
inductances —selectivity, sens
ity, and volume that will amaze

= -~ | i
6C Kit (unwired, of all necessary parte, 4
cotls for © to 2 meters and lnstruc:
tions (Less

ou,

¥ Heavy black shrivel finish
metal chassis and cabinet.

fi‘sb)I?“' tubes. speaker, Must

and B.C. co 3 - s 45 be seen to be appreciated. Satis-
Beautiful cablnet., - 81.25 — fied owners rcp%‘r't dozens of for-
4 matched Arcturus tubes. 3.13 @ign  stations on loudspeaker—
Special loudspeaker..... . 1.4 You may do the same under the
gn..-.:.jcfn (:mm"guf:"."!kt'lm"éabinetizbd Tobed proper ~ conditions. ORDER
pecial: 0 ' . u . *
Inud!&m-nkcr. and one B.C. eo“'lzlu‘né ;gzger?ﬁAVI YOU'LL NEVER
wiredd P

S -$
I.ahar for wiring and testing. extra 1.50
AMATEURS: Model BC-AB has same speeifientions
a5 GC except that it has special tuning elreuit and

coils for gpreading out the 20-40-80-160 M bands
over RO07, of dial seale—plate valtage cutoHf switch,
or

Add 51 to price of BC
i e e oy
SHORT

&2 Two-Tube ¥ Radio Only $3Q(_)_
1 4

1-19-30-33 tubes. Sui-
tract &1 from price of
BC-AB.

A REAL, powerful 2 tube short wave set that readlly brings

A powertui and well engineered amateur band trans.
mitter of grest beauty and eficlencv—AT A PRICE
WITHIN THE AMATEUR’S REACH. Uses 59-46-46
tules as TRITET CRYSTAL CONTROLLED OSCIL.
LATOR—CLASS C RF POWER AMPLIFIER —Dullt-
In gitenna tuning system—beautiful, black shrivel
metal ¢ase and shelving—Triplett meters—Eilen trans.
mitting dials—highest quality econstruction—35 watts
of power output on 20-40-80-160 M bands. A trans.
mitter that you can be preud to own, An excellent ex-
citer unit for high power stiges to be added later.
3 coils for any 1 band und instructlons Included.

HF-35, assembled, and ready to w:re$ 95
2]—

(less tubes, power supply, crystal, hold-

er and additlonal cnils)....

Matched Arcturus Fubes )0 81 i5
silen quartz erystal (| or Q)] &1.95
Eilen crystal holder.............. }.00 ;:'l‘rl:qé"$:‘l““l’ﬁ\}[fg\_llﬂo&
Coils for additional Lands, per 5¢ 1.45 bi of  modulatin
HV.475  1.Tube 1 | Te Yoosntprr. gurrat 3t
= - Tul Awer mupp! us %n, Priced a
with HF.35, less bube (reads to wirel-c... $12.95 Uenn Catieen o 7% $14.95
Lavor for wiring extra $1.00 58:’;?, sel'ﬂ:‘ﬂll gllb%!
| B3 tube for HV-475, extra 65 cents -53, extra..§1.95

T —
v 2

4 ¥ A startling new 5 meter
l\l“v' MOPA short wave trans-
mitter.designed by George Shuart, W2AMN
of Short Wave Craft. using two of the
6L6 tubes, and delivering a high quality
signal at a fuil 20 watts output to the an-
tenna. Extremely simple to build and op-
erate. Constructed of enly the finest mate-
rial —Thordarson-Triplette-Dubilier-Eilen
—and other well known parts are used,

i in _amateurs, poiice calls,

less tubes, phones, unwired
vy

A DFPENDABLE RECENER

Kite wired, extra
each

Canron!

EILEN RADIO LABORATO

broadcast stations,
and !r-r«-lgn slations under fur conditions. THE
YOUR DOOR!

which

experimental
WORLO AY

Fuarantecd to xive

shrivel lacquer. A tran

RESULTS. Operates entitely from the AC or DC house cur- with detafled instructions
rent. wimple build and easy to operate, Beaut!ful, -

black shrivel finished cabifiet and  instructions furnished. Wired and tested,
Wavelength range 10 to 8600 meters. extra ... $7.50
‘1rwo un: BAYTE?):“ 5|ET,

€58 tubes, ph S, eries.

unwired E -$2.00 FR EE

Large, illustrated 20 page catalogue of short wave re-
ceiver kits, transmitters, and accessories. Seng stamp
to cover postage and handling charges.

2% hour serv]ce. 20%, deposit on C.0.D. orders

RIES., Dept. SC9, 136 LIBERT

Encased in beautiful, well shielded metal cabinet finished

Complete KIT of all parts, ireluding cabinet, meter, and t
and diagrams, onl

n black

smitter which will produce the RESULTS!

__________ g g

[SPECIAL: Genuine
tubes (75 watt), ea

l!glc.‘\ 845 lr.'msmlllinf $4.45

Eilen 2 section. 65 mnmf per section, ansmiiting
condensers, each.. .. = $0.98
Cannentall doubie phones, cach. 1.35
a6 tubes, licenseil. 12c¢ cach. 5 for S$0c.
Ellt.;‘n soldering (rons, 75 waltls, postpaid 9Sc
eich.

-—

Y STREET, NEW YORK, N.Y.,

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

The newly designed miiniature transmit-
ters provided even swifter and smoother
broadecasting operations than those which
were made possible when the now familiar
eoat-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 innovations ar-
ranged this year. The new camera trans-
mitter, unlike the lapel microphone, em-
ploys no wire lines and yet 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 Snaps 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
way, was the engineer who operated Colum-
bia’s phenomenal phone transmitter at Lit-
tle America with the Second Byrd Ant-
arctic Expedition.

Inside the photo-mike’s camera box is a
three-tube transmitter and batteries for
power sufficient 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, 37.6 and 40.6 megacycles with an es-

timated practical transmitting range of
four to five miles.

Actually, of course, the miniature trans-
mitters 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
phote-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
Demoeratic convention in Philadelphia.

Please mention SHORT WAVE CRAFT when writing advertisers
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IT'S FB!!

SAY THOUSANDS OF DELIGHTE

FULTONE “V”’

3-TUBE RECEIVER OWNERS—

Herc's the set that pulls 'em {n! Tt‘s small—it's IneTpensiye—
but how these distant stalions de roll in on the sheaker!! Even
the mast hard-lbulled ohi-timer sits up and takes notwe at the
great volume am!? vlarlty with whieh GNC end GE1), England—DJ1)
and DJIE, Germany=—2R0O, Italy— T1I’A2. France and many others
are rvrvne;fi .\:lnd cien llmsfll;ﬂn:'":—”ll sl:niu?s—l}fll.u uu”li?g:
VEKIMP: AVN -Japan, and TFI—leeland eame in with surprish
eagt AMVTLIRSY From all over the world:! , S FULTONE V"

ere’s Lhe set that we know you w ye prowl to own'! hat W
ghe your and your friends a8 NEA thrill at every turn of_the dial! “FIVE-IN-THREE"

I'lugs inte any AC or DO woutlet. Complete runge 93 to 613
miters gets everything. LEAL CONTINUOUS RANDSPREAD. 6D6 6F7 12A7
Large illuminated airntane dial.  Bullt-lu speaker, with proviston Y
far headphunes of external spezker. Large. ritbed trinle winding o, pET HiGH- PE.\'TFI_|DE VOLTAGE
induetors Insure maxlmum transference of slgnal enetey,  Correet  pp GALN AF. AF RECTIFIER
design enables FULI. FIVE TUVRE PERFORMANCE from only
three tubes! Entirely self-eontained, Its light weight and

cominactuess make It an ideal portable! COMPLETE KIT
This Is a recelver that is easy to build—easy to operate—and Containing every nccessary 'vart.. 45
which will vutneiform hizher priced receivers!! l‘!,l!.rar“l(:vg”we?[r.l::m;?‘iﬁ Maltri"llh‘l‘ﬂ"m .
QRBER YOI'R FULTONE V—TC DAY We kiow that you, 100, Plole: sasiy tofatloor oo it e =
will sav—EXCELLENT!! Remember! Your mouey refunded in a:tll;leg mmuctl..n.-.. lq‘x.n “|..2e&.’ e i)
full if you are not enlirely pleased, ul R;ﬁ.‘f'ﬂ'r"'a“z.lu;}':f“ °i1f-'.£':.¢n.n 625 JSoir
Metal Cabinet 1 2 Loudspeaker to fit Lo

receiver $1.45. 200-625 Metercoiis i2)81.25

SPECIAL COMBINATION OFFER BATTERY MODEL

. M . — . A r -

COMPLETE Fultane V Kit, with 3 tubes. al colls - 4 #) 45 ; ""’d"l'.’,:‘p},(,“,{r?g,\,“??,d“c‘:,‘;,'v,m; otof AS
9%, to 60O meters, loudspeaker, and cabinet. (No a DC model when desiced, —  erics, tuhes,
wired.) Laboratory wired and tested—$1.50 extra, Complete KIt 80 85 ey B vired.

cabinet, speaker, 200.623 M. coils. not wired.)
|
“NOISE SILENCER” HAMS!!

See page 78 of June Shert \Wave Craft for [
cotnnleie deseribtion of this amuzing device FA N S "
that ceally elimlnates wotor noises, auto lgni- i
tion, a.x'nl tueny other forms of “*Man-Mlade
Static VISIT OUR
Coninlete kit of every necessary part, ¢Tys

) tal
finkshed chassis and cabinet (drlll) 53 85 NEW LARGE
Instructions not wired, less tubes
Three inatched SYLV.ANTA all- metal tubes $2.50
2 ""Everything you
READY TO ATTAC e
OP'ERATH e .....38.55 need — in  stockl”
SEND FOR NEW RECEIVER CATALOG Literature on request

amit complete wiring and operating e |
STORE!
COMI'LETELY  AWIRED, WITH 'l‘l,ljk.?s
HARRISON 12 WEST BROADWAY

RADIO COMPANY NEw vyork [EEE N. Y.

TIIORDARSON
is chosen ?iﬁi.-

New 5 meter trans-
miller designed by
George W. Shuart
and powered by Thordarson. This remarkable trans-
mitler has startled the short wave world and uses

1—T-7062 Power Transformer... ... List $5.50
1—T-7551 Filter Choke_ .. ... .. List $6.00

Just off the Press! 1936 Thordarson Complete Trans-
Jormer Catalog. Write Factory today for your copy.

THorparsoN FLECTRIC MF6. (0.

TRANSFORMER SPECIALISTS SINCE 1895
500 West Huron St. Chicago, 11l., U.S.A.

$-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 from 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 diat
number, and then turns his control unit
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 section regu-
lates the gain of the short-wave communi-
cations receiver. The three switches im-
mediately above the two-way gain control
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 large
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 9-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 communication
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 2 remote thermocouple
located in the 13A radio transmitter.

All of the above equipment controls the
50 watt radio telephone transmitter which
is capable of transmitting radio telephone
signals on one or two erystal controlled
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 stubilized
by means of low temperature co-efficient
quartz crystal oscillators.

In the Electra the output of the radio
transmitter is fed through a concentric
transmission line to a tuning unit locateit
in the tail of the airpline 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 airplane through the air. Such an
antenna is relatively free from drag and,
therefore, does not slow the airplane down
as would a fixed antenna supported by a
mast on the plane.
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Coast Guard Uses S-W's |

on Planes
(Continued from page 263)

plification in operation. Tapped vario- '
meters supply tuning facilities for all in- |
termediate frequencies, and variable con- |
densers and tapped coils perform these |
functions for high freguencies. High volt- [
age current is supplied by a pair of mer-
cury vapor tubes, designed especially for
800 cycle operation. Suitable filtering isl
provided for CW operation, MCW opera-
tion is obtained by removing the filter cir-
cuit with a panel control. Provision has
been made for the conneetion of fixed type
and trailer antenna 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 kilocycle band, and either antenna
for the high frequency band. The alter-
nators used for power supply have D.C.
winding and commutator, supplying their
own field excitation, and for charging bat-
teries, in conjunction with transmitter con-
trols. There are 5 shielded compartments
in the transmitter, M.0O. tuning. P.A. tun-
ing, Antenna tuning, M.0. and rectifier |
tubes, and Power and Relay section. Term-
inals are located 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 trailing antenna is paid out by means
of a reel. containing 30 ft. of wire. The
reel is completely covered and is always at
ground potential, preventing burns, and
reducing fire hazard.

2. Transmitter-receiver, mounted in
common cabinet, battery operated, with
bhattery 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 kc., 3144-1067 kc.,
and 3825-5000 kec. Desred range selected
by means of a range switch. Adjustment
for operation is made by setting the M.O.
tuning, P.A. tuning, and three antenna
coupling controls which are placed on the
front panel. Transmitter delivers in ex-
cess of O watts into any antenna hetween
25-300 ft. long, when actual plate current
totals for C.W. operation is 55 milliamperes
at 270 volts. A high “C” Colpitts master
oscillator is employed. C.W. code or tele-
phone transmission can be used. Trans-
mitter-receiver operates from a single six-
volt 40 ampere-hour storage battery, with
separate B batteries for the receiver. The
receiver covers nominal frequency range
of 2660-8100 kilocycles, accomplished in 6
frequency ranges: 2660-3205 ke, 3205-
3860 kc.. 3860-4650 ke., 4650-5605 ke., 5605-
6750 ke., and 6750-8150 kc. Desired range
selected by means of a switch panel, and
adjustment of a single tuning control is
enough to select exact frequency. This
transmitter-receiver has worked distances
of 1500 miles constantly.

3. Frequency Indicator. Comprises a
master oscillator operating in a limited
frequency range of 1000-2053 kilocycles,
which by harmonic combinations, is cap-
able of checking transmitters in 250-8100
kiloeycle range.

4. RAD!O DIRECTION FINDER—
Homing Device; covers a frequency range
of 200-750 kilocvecles, and from 2000-5000
kilocycles. Receiver itself with battery box
is mounted in the tail section of the plane,
with remote control ecables running up to
operator’s position forward. A remote con-
trol panel, located over the operator's head, |
enables him to turn the recetver on or off,
and to regulate filament voltage, balance,
ete, and to turn the loop antenna. The
usuul process in which this apparatus is
used is for a 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
bearings are taken on the home station or
on whatever station is desired, and the
pilot follows the “null” until the destina- |
tion is reached. i
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6-Tube BANDSPREAD RECEIVER

ew Doe rI e Marvelous Sensitivity and Selectivity
Only Foundinthe Higher Priced Models

The

& SIOToN e
“Gb"“@b?
PRABIDNY

Licensed under RCA and Hazeltine patents

Continuous bandspread tuning from 91 to 625 meters.

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

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

Volume control—stage aligning trimmer—and tone controls.

Unusually smooth acting regeneration control.

Headphene jack with speaker cut-off switch.

Highly efficient, low loss ribhed plug-in ceils, are a large factor in the amazing sensitivity
and selectivity of this receiver. Ceils are of the large 3 winding variety and are color coded
for casy identification.

%% %N %%

The famous Doerle line of receivers are now cquipped with the wew Octal gockets in which plass
and metal tubes are interchangeable. For the first time this quality receiver is available in KIT
form for the short wave experimenter who prefers to 'build his own,

Uses 6 of the lalest hi-gain tubes (6K7G. 6Kk7G. 6C5G. 6C5G. 6F6G and 5Y3) in a highly efficient
and selective circuit, using two tuned stages—electron coupled regenerative detector- 1'OW-
ERFUL 3 siage resistance capacity coupled audin frequency amplifier with power pentode out-
put stage—full wave high voltage rectifier and self contained hum-free power supply. Built.in
High Filelity dynamic speaker capable of handling the entire 3 watts of audic frequency power
output of the receiver.

Continuous handspread gver the entire range of 8%, {0 623 wmeters is obtainable due to the use
of a special type. multi-colored, airplane dial having 125 to 1 ratio and two pointers. Two knobs
are provided and make possible either fast or slow motion tuning. ALL of the AMATEUR and
FOREIGN SW BANDS are spread over a generous portion of the tuning dial. thereby simplify-
nyr tuning so that even a beginner ean operale it to the utmost satisfaction. Entirely free from
all traces of backlash.

The entire unit is eontained in a large, black erackle finished metal chassis and cabinet of
extreme beauty. All contrels are mounted on the front panel and all parts are readily accessible.
No adjustments whatever are necessary. Nothing to get out of order. Simply plug into your
electrie light socket and enjoy an evening of short wave thrills and entertainment such as you
have never before experienced.

LIST PRICE $34.95
Mechanical specifications: Dimensions are 17!4"x8"x8%”. Net weirht ?'500“"‘ to  Hams.
23 1bs. Shipping weight 33 Ibs. Designed to operate entirely from 100-130 er.:n;t\"% Experiment-

- ‘0.

velts. 50 to 60 cycles AC house current. Shipment made same duy as order YOUR NET COST
is received. Complete satisfactior gnarantced.

DOERLE 6-tube AC BRANDSPREAD RECEIVER. completely wired and $2 7'96

tested. with set of 6 matched Arcturus tubes. 8 eoils for 9% to 200 meters,

cahinet, instructions, and READY TO OPERATE. Licensed under RCA i:ﬁsz E:?;:;T:S:‘u ""tr':‘e'

and !Mazeltine patents._....._... RE— . e — range up to 625
(Specify whether metal or glass tubes desired.) meters, cxtra $1.45.

DOERLE 6-tube AC 8W KIT, containing all necessary parts, including 8 low loss ribbed ecoils
for 9% to 200 meters, full size hi-fidelity Jdynamic speaker, beautiful cabinet, und 4 puxe in-
struction hooklet {less tubes, Broadcast coils. $

and unwired). o ——— L]

6 Arcturus matched tubes....... ... P —— ...§3.12
Broadeast band eoils (2) ... S— 1 ]

INVEST in a GENUINE DOERLE
2-TUBE BATTERY RECEIVER

15 to 200 Meters

One of the most popnlar members of the Doerle $ 25
Set family. Employs bhut two tubes. yet glves
the performance of & ser having three tubes. —_
Uses a Ivpe 30 as regenerilive detlector and a K“’
type 19 twin triode (actually ¥ tubes in one)
Less Tubes,
Cabinet. and
Batteries

an two stages of resistunce-coupled audie. The
warld-fumcus reputation of the entire Doerle
line, is hehind this remarkable set. 1lequires
twe No. 6 dry cells and 1wo 45 volt "It bat
teries for operation. All parts and worknman.
ship fully guaranteéed. Fmploys a set of four 5-prong ribbed plug-in
roils. These ccilg are interchangeable with the new 5-Prong band-
spread coils, thr. wt., 10 Ibs. List l'rice £15.75. .
No. 5009-K Doerle 2-tube Battery Receiver Kit, not wired, but Including Coils, less 7 25
Tuhes. Batteries and cabinet. YOUR PRICE. rerted s »

Set of 2 Matched Tubes. ... ... ... . ... $0.98
Metal Cabinet for above. . - . 1.25
Set of 4 Bandspread Coiis. . 2.95
No. 5006-K Doerle 3-tube Battery Receiver Kit, not wired but with 8 Yoils and Metal Cubinet, Tess 8
Tubes and Batterles, 8hip. wt., 10 lbs. List 'rice—223.73. YOUIt PRICE. . 512.4
Set of 3 Matched Tuhes SIS YR}

We will wire and test any of these kits at an additional charge of $1.50
FREE CATALOG DF DOERLE RECEIVERS. Send stamp to cover mailing costs.

GUY STOKELY RADIO CORPORATION, 126 Liberty St., Dept. S-9, New York City

SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERLE SETS

S
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\E!HAT IS THE
"BLUE-
RIBBON?

THATS WHAT
THE WHOLE

RADIO FIELD
WANTS TO

FIND OUT ALL ABOUT THE
“BLUE RIBBON”

It's pew! It's different! Something the entire radio
field has been waiting for. Be sure to look f.r
eamplete details in next month's issue of this mag-
azine.

f you want advance dope of radio's latest sensa-
ion, write at once for important news! Address
Dept. J4. BE ON THE LOOKOUT FOR THE
“BLUE RIBBON."”

\WHOLESALE RaDio SERVI(E (o

NEW YORK.NY.

100 SIXTH AVE

CHICAGD, ILL. ATLANTA GA

S01'W JACHEDON BLVD. 999'W FLACHTREE 5T NW

HEWARK W_1.

BROWNIX .M.
B L FOANHARK RO B CEETRAL AVE ..

<Y AMPLIFIER

Give that amplifier a factory built pro-
fessional appearance by building it en
one of these units.

Undrilled chassis—2 14" high, Cane de-
sign perforated metal shield eover.

Finished in black wrinkle enamel.

No. 699~ #'2” 5 5” x 275" high—List $2.13
No. 1125—1%12" = G x #&57 high—List $2.73
Mo, 1126—I17 " x 7 u E.4* high—List $3.54
Mo, 1127=1F7 " = 10" 1 £%” high—List $4 &1
Mo, 1128—17 % = 107 = AY," high—List $3.58

BUD RADIO INC. i

1937 E. 55th St. Cleveland, Ohio |

The SK?BUDDY'

A PRECISION
ENGINEERED
5-TUBE COM-
MUNICATION
RECEIVER

Wiy $29.50

ONLY

Cytnplete, with Tubes

T he greatest
value ever offered
the short wave
fant A gchuine

Hallicrafters” cngineered ljlunlnr maode] communication
receiver at this sensationn ¢t Tunes from 18
to 555 meters on three bands. Tube:
ns H. suncerheterodyne circuit that compares favor-
ably in sensitivity and selectivity with much higher
pri € Ieation receivers. Expert short wave
operalors are amazed at_its perfor 3

Write todav for complete details.

“the hallicratters

MARION, INDIANA’

SHORT WAVE CRAFT for

RCA Demonstrates Facsimile 100 Miles
on 3 Meters

(Continued from page 262)

Sample of the excellent “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, President 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 unexplored and scientifically uncon-
quered territory. Having developed a
technique of operation 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 circuit so
efficient that we are challenged to take full
advantage of it. This is very important,
for radio-communication has, from its be-
ginning, struggled to provide even better
connecting radio channels between trans-
mitter and receiver. Now we find that the
wltra-ghort wave portion of the radio spec-
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 sead two
picturce simultancously, and on the same
radic wave we can alzo add two acutomatic
typewriter channels and a telegraph chan-
Of course, this means that we do all

nel.

P

5

= "

Close-up of the receiver, showing one of
the Acorn tubes.

SEPTEMBER, 1936

these things in both directions at the same
time.

“The possibilities of multiple transmis-
sion are still not exhausted. Perhaps this
single illustration will give some idea of
the traffic-handling possibilities of the cir-
cuit. If we were concerned 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 thousand words per minute
in both directions between New York and
Philadelphia,

“Such flexibility, in being able to accom-
modate so many separate services simul-
taneously offers important eommercial ad-
vantages. But we intend to continue this
development further with the ohject 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

w2 X 8N }
R.C.A. COMMUNICATIONS suc| | 95.000xc.
NEW YORK-PHILADELPHIA
ULTRA-HIGH FREQUENCY
MULTI-CHANNEL CIRCUIT

,A“'es e
R PRy
0,000 k¢,
90,000 & fi{925Mn.m
NEW BRUNSWICK, N.J. =3
.'II .‘
I.'"q'?
I3
RS
l." '*II."
waxae Y ¥ ' rwaxae
104,000« { 94, s00«c.

¢
2
? ARNEYS MOUNT, MJ. ?\‘dg

/&"/ / e

)
4

i
w3ixa0
89,500 ¢,
i -
/ 3
PHILADELPHIR A H
P
b s ===
ai il S
ENLARGED o
SECTION PICTURE L
OF PHILADELPHIA -

{SHOWING HOW IT IS
BUILTUP OF FINE LINES)

Diagram of the U.S.W. “facsimile” set-up
between New York and Philadelphia.

hetween these two cities, when adequate
wire facilities for such services already
exist. We cannot Le content merely to
duplicate present practice at this stage of
radio’s development. Now that we have
the circuit, we shall turn again to the
laboratory to find out how best to make
use of it. Of course radio wants its share
of telegraphic tratlic, but it loocks also at
the much bulkier mail-bags.”

The equipment developed for the new cir-
cuit is regarded in engineering cireles as
a modern marvel. The automatic repeater
stations, which catch the micro waves flying
in both directions and fiing 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,
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
explained 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
be 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 circuit is the method
by which the unattended relay stations may
be turned on or off from either one of the
terminal stations by radio. The receivers
at each 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 Philadelphia starts up
its transmitter and sends 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.
FElectrical 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 is repeuted.

When the tone signal reaches the Phila-
delphia station, the transmitter at that eity
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 circuit is in full op-
eration and ready for tratfic. 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 te 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 circuit is described by officials
as an outstanding example of the value of
RCA coordinated 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 small steam engines and the trans-
mitters mixht be taken for hot water
boilers. Engineers 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 effi-
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 be-
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
measurably 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 can be handled
simultaneously on a single radio wave,
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5-METER DUPLEX

215 to 10 meters

Ultra-Audion transmitting circuit
and AR.R.L. Minute Man type of
with
powerful 2 stage amplifier operat-

super-regenerative receiver

ing speaker, Meter gquarantees
most efficient adjustment and long
tube life,

R-S-R Jr.
3-TUBE
COMMUNICA-

TION RECEIVER
5-555 Meters

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 IocaY broadcast stations.
Super-regeneration can be used as high as 25
meters if desired or straight regeneration as
low as S5 meters,

*Perfect control fo reither phone, C.W. or
broadcast reception. Using two 78 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.

GOOD RESULTS Demand

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.

;
Perci
ELECTRICAL INSTRUMENTE

Madel 324
L]

Triplett Eloctrical
Instrument Co.

289 Harmon Drive
Bluffton, Ohle

TRANSMITTE

lea s v el W =

R RECEIVER

USING &4 TUBES

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 at 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, etc. (Less 1260
cabinet and tubes, unwired)

Hinged top cabinet 10”x16"x7V4"” . 2.10
Assembly & Wiring : 3.00
Tubes: 2—30's; |—IF4; 1—33.

FEATURES
*Separate fank and bandspread condensers.
*Super-regeneration up to 25 meters if desired,
*High voltage A.C. transformers and 80 rec-
tifier power supply built-in.
*Straight antenna or doublet connections with
front panel variable antenna coupling
‘Sfandpv switch for communication work.
All coils are included, qiving full coverage
from 1S to 555 meters: also 5 & 10 meter bangs.
Complete kit, including coils from 5 to 555
meters; drillad panel, chassis,

power supply, etc., less tubes, $760

cabinet, unwire -
Crystallized metal cabinet . $1.00
three matched tubes _ _ " §1.2§

Kit of
Assembled, wired and tested $2.35

RADIO CONSTRUCTORS LABORATORIES

. Export Dept.
105 Hudson S$t., N. Y. C.

GET ON THE LIST
Sl FOR THESE
CATALOGS

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

BURSTEIN-APPLEBEE CO.
1012.14 McQee St., Hansas City, Mo,

Please mention SHORT WAVE CRAFT when writing advertisers
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COSMAN _5-Band 15-550
Meter 4 Tube A.C..D.C.
Reeeiver
Features Centindous
Band spread Tuning—New
Low loss J5-Band Coll As-
sembly—1° Airplane Ipal
Dynamic speaker — U'se
of new metal tubes and
many other important new
developments to make it
otie of the Year's outstandIng short-wave receivers,
Automstic jack permits headphone receptlon and cuts
oul| bujlls in dyvamle speaker. Uses 2-dKT7's. 1-2545.

and 1

Complete kit of parts. Ineluding pietorial and
sehematie diagrams, umnred less tubes and
eabinet .....$10.50

Wiring and Tutinu extrx 2.50
4 Matehed Sylvania Tubes . 225
All Metal Crystal Cabinet. 2.25

SHORT WAVE CRAFT for SEPTEMBER,

f—Prewew of 1937 Short-W ave Eqmpment_ﬁ

‘“‘Buddy-2"" 2-Tube
A.C.-D.C. Recclver
(Iprrates on  either
AL or DG Makes
ugso of 1-6J7 meral
tithe andd E-12A7 a3 a
combined rectitier and
ntde output fube.
“urnished with four

plug-in  colls  which
tune from 13 te 200
meters. Additional

coils to extend the
range down fo 94 and
up to 2000 meters ure available.

Complete kit of parts ineluding piciorial and
schematie wiring diagrams, unwired, less
tubes. eabinet and addilionnl eoils.........—. .

Wiring and testing. extra, 1.25
2 Matehed Sylvania tubes. 1.50
Cryltalllzed metal cabinet. . 95
9V;-15, and 200 to 2000 meter eol 1.75

Improved *Scout’ One and Two
Tube Battery Reeeivers
Theso twe popular models have
been completely revised and brought
up-to-date. 'The otie tube model
now makes use of a ‘1) type dual
triode tube to Dprovide twe tube
performance,
. The two tube model now mukes
use of 1+1.A1 sereen Erid high gain
tube and one type 33 pentode output tube, which in

some cases will permit loud speaker volume. The klis
are both furnished with pietorial and schematic dia-
grams to permit quick assembly and wiring,

One Tube Model

Complete kit. unwired, I¢38
tube.

Two Tube Model
Complete kit of parts. un-
wired, less tubes. phcn;;

nhonn an
and batteries

d_ bat-
.$2.95

ylva-nia

Powertone § Meter Portable 3.-Tube
Transeeiver

Wlith ptoper conditions and locall- §
lles this popular model Dermits &
workable range up to 200 miles. It
is a powerful low current consum-
Ing model festuring a unlty coubled
circuit.  Onee you have established
cohtact there f# no trouble in main-
taining contact when switching to
sending  and  recelving  positions.
Mukes use of 1-30 and 2 type 19
tubwes.

Complete kit of parts including pie-
torial and wiring diagrams, unwired.
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Receiver-Adapter Unit
for Ultra Short Waves

(Continued 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-
generation 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 set iz most
sensitive at the point where super-regener-
ation begins. Adjustment of the coupling
between the antenna coil and the tuning
coil may be necessary to eliminate “dead-
spots.”

When used as a receiver the unit requires
a 6.3 volt filament supply—storage battery,
four dry cells, filament transformer, etc.—
and = single 45 volt “B" battery. However,
too long leads and other careless construc-

Set o! 2 Matched ISylvaml
I tub blnet d M . 5 5
Wi and Gesting.. 100 Wiring and Testing:. 1.2 23 setesosf 3 :n‘il:;ednéyl::mlm%%::“a' -3 ?fg tion may necessitate higher platq voltage
lﬂw.lolm :l:::g:n _L-u:;— Matched set of ngmm-?.ngt '\’\?i"i'hh .:IIITM::M Cablnet... ;gg in order to obtain super-regeneration.
mt!'n.. Bt 8 R.C.A-Vietor Hand Mieroniiiiha 1.75 Since receivers differ so widely, sueccessful
use of the unit as an edapter must depend
TRY-MO RADIO CO., INC. 858 Cortlandt St. N.Y.C. iomewhat upon the ingen;Jity of the builder.
. t is easiest to use an adapter with a sim-
\ POWERTONE ELEC. CO. 179 Greenwich St. N'Y'c') ple regenerative or tuned R.F. receiver,
— —— ] — — — =
| ~ADAPTER~- R1, 6C5 -RECEIVER- ®1) acs
Parts for Shuar!s s / ; o? /
L=
— b 2. ~»
W2AMN 5-meter MOPA L [ e—
3 RFC. S -\-' - J.’
in stock . L
The Chi Rad complete kit for the 616 ’ ~
5-meter MOP'A enables you to build this R2~ PHONES
excellent transmitter at an extremely low ‘ \ i _] o 8-rom. .| - N \.B;
cost. PLATE ATHODE
We are also prepared to quote prices on . = = L - &
the emodulalor equinment for the above A # | :‘E"En’; caBLE B L—B+457090v -_6\3\7‘ (’é_
transmitter. Write for details. — - _ - | - 4WE EAB B-
LE
ny
CHICAGD RADIOD APPARATUS lecs e
WoRA— COMPANY, Inc. —&9P5T 1—'-: 7
415 5. Dearborn St Chicago, Il — i :uuv\!ns
l 1 : F%;M
| CATHODE
see Class B g 79 I-—:"
L [ —_— y S WL I
Modulator ~ o P 5 it ] (S T
e (= o ol ) gt
Kit Jor '33’ ;9’ with Transformers ] I @ J PLATE
46, 59, 49, LESS TUBES \ R2 ADAPTER-
Specify Tubes to be used -Aig- -

Write for full

Information on | |

The Little Giant

S. W. Receiver ¢ .

Summer specials on Ultra-High Frequenty Parts
Transeeivers and Tubes.

M. & H. Sporting Goods Co.
512 Market St., Phila.

| JE l:) d N
5 & 10 Meter MOP
|
® 100% Modulation Capability
@ No Frequency Modulation
® Crystal Control on |0 Meters
® Built-In Power Supply
e 35 Watts Input 55700 less Tubes
WI"'I Modulator and Cablnef, loss |
tubes SN N
We invite your inquiries.
custombuilders 5““""1.5;"k5* !
S—

| Diagrams ahove show *adapter” circuit connections, and also the hookup when the one

tube unit is wired for use as a “receiver.”

Note that there should be just encugh
space between the stator of the tuning con-
denser and the grid prong of the tube to
mount the midget grid condenser 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
victron, or other high grade insulating ma-
terinl. A similar strip of insulating ma-
terial holds the binding posts used for mak-
ing connection with the antenna. If a single
\\lre antenna is used, one binding post is
“grounded’ to the cathode prong of the tube
The stiffness 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 capaecity. A four-wire

although the experienced builder who un-
derstands the circuits may successfully ap-
ply it to even a complex broadcast-band
super- heterod\ne Regard]ess of the type
of receiver, 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-
nect with the “heater” terminals on the
6C5 socket are wired to the heater prongs
on the plug; the B nminus wire in the cable
goes 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 w:ll make this
clearer. The adapter shown in the photo-
graphs was build up for a friend who uses
it with an 1.C.A, Universal Mascot receiver
which has the fo]lowmg tube lme-up 78
tuned R.F. stage, '37 detector, ’77 first au-
dio, and ’'42 pentode power output tube.

Please mention SHorT WAvE CRAFT 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 furnish “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-regenerative detector, followed
by a type 77 first audio and a type 42 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
RB-9 during the afternocon (in Grand Is-
land, Nebraska). As most listeners know,
the five and the two and one-half nieter

bands are usefu! 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 voltuge might be obtained
from the receiver.

Parts List
L1, ten meters:
8 turns No. 14 enameled wire; 134 inch out-
side dia. form. 6 meters.
4 turns No. 14 enameled wire; 13 inch out-
side dia. form, 2!'. meters,
4 turns No. 14 enameled wire; 85 inch outside
dia. form.
L2, 2 turns No. 14 enameled wire; 114 inch
outside dia. form.
C1, .000015 mf. midget variable condenser.
C2, .00005 mf. midget fixed condenser.
C3, .006 mf. midget fixed condenser.
R1l, 10 meg. midget resistor (Y or % watt).
R2, 0-200,000 ohm potentiometer (variable re-
sistor),
RFC, high frequency radio frequeney choke.
Misc. socket, bhinding posts, chassis, phone tip
jacks, couplings, etc.

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 able 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 March, it was stated re-
cently by witnesses testifying on behalf of
the amateur service at an engineering con-
ference of the Federal Communications
Commission.

K. Warner, sccretary, and F. E.
Handy, ecommunications manager of the
American Radioc Relay League, national
amateur organization, presented detailed
arguments asserting the value of the radio
amateur both from a technological and
emergency communications standpoint, and
showed the congestion in the major ama-
teur bands to be so great as to hamper
effective operation.

Ross A. Hull, a recognized authority on
ultra-high-frequeney work, presented de-
tailed testimony on engineering considera-
tions ussociated with allocations in this
region, and outlined the amateur’s work
and future needs.

Although representing 92¢ of the sta-
tions in the United States, amateurs have
but 79 of the frequencies below 60,000
kilocycles, Handy pointed out. Their con-
gestion is so great that in the 7,000-7.300.
kilocyele region, used internationally, there
are over 400 stations jammed in ever
channel. In the 3,500-4,000-kilocycle band,
where a great part of amateur emergency
communications work is performed, there
are 189 U.S. 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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YOU NEED THIS BOOK

Here it is—the new 1937 ALLIED Radio
Catalog—152 pages packed with Every-
thing in Radio. 10,000 duplicate and re-
placement parts: latest types of amateur
transmitting and receiving gear: newest
test instruments; 1937s finest metal-tube,
all-wave radio receivers: new kits for set
builders ; complete lines of advanced public
address equipment; tools; books: ete.
Everything for everyone in Radic at the
lowest prices!

SERVICEMEN! Page after page of test
equipment—newest tube-checkers, set-test-

ers, analyzers. oscillographs, meters—as
well as thousands of replacement parts,
tools, books.

AMATEURS—Experimenters! A tremen-

dous assortment of transmitters and re-
ceivers to meet every Ham requirement,
Also dozens of build-your-ewn kits.

ALLIED RADIO

CORPORATION

833 W. JACKSON BLVD. CHICAGO, ILL,

K 2 0 R 0 2 B B F 3 X B K
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E

| ALLIED RADIO

CATALOG

Y Cooivlefs >
Suﬁob' Guide fo

EVERYTHING
IN RADIO

Ty

152 BIG PAGES
MORE THAN 10,000 ITEMS
" AT LOWEST PRICES

SOUND-MEN! An elaborate display of
high quality Public Address equipment 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 Shert-Wave sets from 4 to
17T tubes. New metal-tube AC, AC-DC,

6 volt. 32 volt, battery and auto sets. Also °*
Farmpowr units and Windchargers.

No matter what your radio needs may
be, you'll find them completely covered in
the new 1937 ALLIED Radio Catalog.
WRITE NOW FOR YOUR FREE COPY!

*l FIND EVERYTHING { NEED }

ﬁﬁg’? IN THE NEW 1937 ALLIED

= & |/ CATALOG. ITS THE FINEST |
;/ "™ MOST (OMPLETE RADIO SUPPLY |
L\ 6y HAVE EVER SEEN
! 10E | H

Allied Radio Corp., Dept. 3-1
833 W, Jackson Bilvd., Chicago

0O Seud me ycur Free 1937 Radio Catalog.

I am es-

pecialiy interested in

Nama - -

Address . ..

STOPPANI COMPASS

Thousands have
been sold in all
parts of the
world. Cost
the U. 8.
govn't. over
$30.00 each.
STOCK IS

LIMITED

Rush  your
order before
they are all
sold.

Our price prepaid $4.50 each
Gold Shield Products Co.

17 West 60th St. New York City

ICORNELL-DUBILIER]

TYPE TD DYKANOL

able oil filled condenser avail-
=
@ lie I lded 1

able today!
= | ‘ '
| | @ Equipped with glazed pareelain m-

Transmitting Condensers
HE smallest most depend-
n [
e T °
Check these features and convinee
FOUL
sula
- Wil 107
witl

s
perate at above rating
in

~Te
e to unit
m Fully rirty per cent gmalier than
B Drevious types
& Extremt N

a fww ol th
i1 mid. 1000 V.D.C. 21/."x1 13/
% mfd. éogo v.b.C

b= 2 11 2"
Available 1n a complete capacity range from 600 to
100,000 volts D.C. Write for complete details today!
Catalog No. 128 free on request.

CORNELL-DUBILIER

L
437TF BAONYX BOULEYARD

Please mention SHORT WAVE Crart when writing advertisers
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RADIO INSTRUCTION

You Can Become a Fast, Capable

RADIO OPERATOR at Home

With the Famous CANDLER
Scientific Sound System
That trained
Champien
McElroy

Whos_e

FREE—1936 BOOK OF FACTS for Beginners,
Radio ops and Amateurs. Contains McElroy's
own story, how he learned code and became
champion, also story of
lean Hudson. W3BAK. 9
vear old World's Chame ||
pion in Class "'E,”
Fastest Amateurs and
Com’l ops were CAND-
LER trained You can
learn. Code RIGHT with
the SYSTEM that taught

I LT

the Champions. A card &F

will bring this valuable |ttt
BOOK 10 you. No ob- |
ligation. e

co.

ASHEVILLE, N.C.

CANDLER SYSTEM

‘Dept. 5-9

MAC KEY AT §$7.95
finest speed key built

MAC OSC a1 £3.95 ac/de oscillator. Tone control.
MAC CORD £1.00 navy spfn sveed Key cord.

MAC MARINE rcceiver 550-850 meters. r u intd?
Few deluxe MAC KEYS at 215,00 fm mc di. Wri me.

T. R, McELROY, 23 Bayside St., Boston, Mass.
If u Iw Mac Ney wri me for xmy Ipt & alsrh dfu,

WATCH FOR THE NEXT "FAN" |
NUMBER, THE OCTOBER ISSUE,
OUT SEPTEMBER 1ST

LEARN TELEVISION with RADIO—NOW!
Great opportunuty for experts in ths
amazing new mlustiy  Revont dovel
opmenls in radw make televison a
cartanty NOW  We teach you by our

on the o™ methad Eaulio and Te'e
vision from beginning to end in wur
paarveloualy equipped Tahs and stadios
fou actually operate thou ands of
dedis worth of expensine équpment
Tl gret oag#t nstiuction and ~hiddul
guidinne by vadio-teles ision spoialists, ¢

Demand for Television Experts
Televi~ion now perficted and readv
for the market UN THE NENT LIG
BUYING WAVE Pusiwess leaders prodhet
new system telesiaion will jequne thon
sands of reluy and hroadeasting stations
Ultia shoit waves will pevmit aglhity theu
sand televisun statiana in Amedica ala
——— CET IN N W wnd buld
ur with th w ol Aot
bulwn-dollr indu dvy
6 MONTHS THOROUGH,
PRACTICAL TRAINING
| Qualify 11 eabu yhun Boniee
Tt Class) Cumipl e wptol)
minute tr3in Ag on mwloan wa b
mble luler st equinment inuud
g the new catiunieray  Fractual
expa prence in sguedo cuntr Liom
Tranwm ties o~ 1 1150n of Teles &
o Staton WHYAL En ploy mont
A Wk Bamak and upen ki«
A iton Wite for five Bavk - b
FREE BOOK  ture Onth An NOW!
—— e e M e e
. Q. NOEL, Pres. First National Television, Inc.
Dept. 8.9, Power & Light BlIE- Kansas City. Mo.
Without obligation, send me postpled FREE lllustrated Buk—* Piclures Un the
Ar", telting about new opportumbes n televison Lain 15 years ue older

Name
Add,

Radio Amateur Course
(Continued from page 283)

“dent” in the characteristic rushing sound
of the super-regenerator.

In the output circuit of the super-regen-
erative detector, we find indicated a 75 to
100 mh. R.F. choke by-passed with two
.002 mf. condensers. Theoretically, this
choke should be relatively large. However,
actual practice has proven that the usual
2% mh. R.F. choke is entirely satisfactory.
The idea of this filter is to keep the low
frequency osctllations out of the A.F. amp-
lifier grid circuit.

Battery-type Receiver

In Fig. 2. we find a self-quenching bat-
tery-type, 5-meter receiver, which is gen-
erally accepted as a good design for port-
able equipment. This uses a split-coil eir-
cuit and sufficient feed-back is employed to
cause self-quenching 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 values given in
the diagram are generally found satisfac-
tory.

In Fig. 3 we have what is probably the
most ‘“‘popular” of all super-regenerative
receivers. This is a self-quenching triode-
detector with the pentode audio amplifier.
This was originally introduced in _the
November, 1934, issue of Short Wave Craft
and from it sprung a great number of re-
ceivers of the self-quenching variety. When
first introduced. this receiver caused 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 iz an extremely sensitive af-
fair; undoubtedly more sensitive than the
usual run of the older type separately
quenched detectors. We here have used
the cathode as an active R.F. element by
connecting it two or three turns from the
low potential end of the grid eoil. 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 e¢lick into oscillation. And as the re-
generation control is advanced further,
raising the plate voltage, the detector will
click again—this time into super-regyencr-
ation. It is just at the point beyond the
second state of oscillation, where the de-
tector 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 more advanced re-
ceiver, employing a tuned R.F. stage ahead
of the super-regencrative detector. The
main advantage in this case is in the
elimination of undesirable radiation of the
detector. Super-regenerative  detectors
emit a strong squealing or modulated sig-
nal, which will interfere with other receiv-
ers lovated nearby, and for that reason it
is advisable that where only a detector is
used without R.F. ahead of it, the antenna
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

YOUR CODE—ISIT

FAST ?
COMPLETE ?

INSTRUCTOGRATH pot
only is the easiest, nost
mactical method for be-
Emners ta learn code. but
it ;mves the advalced op-
eratnt Lhe traimngz needed
0 Feceive @ cly. com-
}-Iol-'ly. When you own an
nstructonraph Code Teach-
er you <an prarctice  an
time, at any speed desiredd,
Comes an o twe models—
¥entor or Junlor Feonomy.
with complete ook of In.
structions. You ma{ buy or
rent. &t low  cost.
sust-card for complete de-
tails now to—

INSTRUCTOGRAPH
Company, Dept. SW-3
912 Lakeside Place,

Chicage, .
‘anadian Representatiper
Radio College of Canada. Ltd., 863 Bay St., Toronto

IDENTIF
Short LTI AS
e W
League ORGANIZA-
Members TION

In erder that fellow members of the LEAGUE may be
ablo te recognize each other when they meet, we have
designea this button, which is sold enly to members
and which will give You a professional appearance.
1f you are & member of the LEAGUE. you
cannot afford to bs without this insignia of
your membership. It is sold only to thaose
belonging to the LEAGUE and when you see
it nnh another, you can bs certain that he is a

member.
Lapel Button, made in bronze, gold 35
filled. not plated, prepaid............ C
Lapel Button, like one described ahave,sz 00
but in solid gold, prepaid............ )

Short Wave League, 99 Hudson St., N.Y.C.

Earn While Learning at Home!
TELEVISION, PHOTO o
Elsc‘mlgotl:)snug PHILCO
i CROSLEY
ZENITH
GRUNOW
and 46
other
mfgrs.

1obs—$5- n apare time
alone. More trained men
needeii. Learn st howme b
Eukk. ensy R.T.1 wo\{
.ndoteed hy 50 big con.
cerus  Wrile fur hig Op.
porlunity Hook FREE.

RADIO AND TELEVISION INSTITUTE, Inc, |ondorse
2150 Lawrence Ave,, Dept. 216, CHICAGO. iLL. |R-T-I

RADIO ENGINEERING

RCA Institutes offers an intensive course of high

standard embracing all phases of Radio. Prac-
lical training with modern equipment at
New York and Chicegoe schools. Aiso spe-
cialized courses and kome Study Courses
upder “'No obligation” plan. Catalog.
Dept, 8W-36.

RCA INSTITUTES, Inc.

k §t., New York. 1134 Merchandise Mart
UALE Recoomrred Standard in Radio InatPuction Since 1908 €hicago

QU ICK WAY to make moneyin
RADIO semmng: e i

modern training for

service work. New training method

and eervice equipment offer starts

you earning almost at once. Up to §8

§ an hour emsy in a short time. Write
today tor FREE book of details.

Radio Yralning ‘Al;ovcvlatlon ot America

4528 Ravenswood Ave., _  Chicazo

e
~”" RADIO COURSES |
“RADIO QOPERATING: Prepare for Gov't |
License Exam. @ RADIO SERVICING:
Includinge Short Wave @ AMATEUR
CODE New Course in ELECTRONICS |
Day and lyening Classes. Booklet Upon Iequest.

New York YMCA Schools =
6 W. G4th Street, New York City =

ENGINEERING,
broadcasting, aviation and police radio, servicing, ma-
rine radio tstegraphy and telephony, Morse telography
and railway accounting taught thoroughly. Fnaineer-
ing cours¢ of nine months’ duration equivalent to three
years of eollege radio work. All expenses low. Cata-

log free. Bchool established 1874.
Dodge's Institute, Turner St., Valparaiso, Ing,
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and smoother in operation. In the diagram
in Fig. 4 we show a pentode in the R.I.
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 hetween
the R.F. and detector stages. Ilowever,
in Fig. 4A, we show a method of coupling
through a capacity with shunt voltage feed
to the plate of the R.F. amplifier. In this
case the most effective coupling is hrought
about by tapping on to the detector coil
at about the mid-point,

In each 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. However, if a doublet antenna
is used the coupling coil of course, is recom-
mended. However, 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, as
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 werk
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. 4B. The lead-in should come
directly from the tup 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
ultra high frequencies.

!
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“ULTRA DUPLEX" *-T SR TABLE

21, 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 1Cé detector operating on an entirely new and
heretofore unharnessed principle, and a 1F4 amplifier. The
new 1E7G Class A modulator together with a 1B4 speech
amplifier and 19 oscillator comprise the transmitter.
rate antennas are used to insure peak performance of both
units at any frequency settings.

miles may be expected in ideal localities.
Supplied compliete with all coils, incluumq coil for 10 meter racsption.

——
BE BATTERY

The receiver

Sepa-

A workable range of 200

drain

N RN

1C6-1F4-19-1B4-1E7G
Positively duplex

Built-in loudspeaker

New type detector circuit
100 % Class A modulation
Extremely

Absolutely non.radiating
TIncreased effective sensi-

Complete

with huilt-in

speaker, and

cabinet with

battery com-

pariment, wired and tested,
less tubes, batteries, micro-
phone and antenna.

Set of 5 Sylvania tubes..$4.62
Hand microphone .. $1.95

low current

(Built-in Loud Speaker)

e A cuinpact powerful 2% & 5
meter portable transceiver de=
signed for Joud gpeaker operation,
ix naw available in the Ultra 3 It
This remarkable unit will be
fouril eapable of maintaining
Pasitive contact when communl-
cation {8 once established. (lass
A 100% modulation 18 emplover)
This has heen mads Possihle iy
Bl the new 2 Vaolt tuhes; 114 (Mas
A modulater—1B4 high gain
specch amplifier. These together
with a t49 tube. Oseillator-Super
regencrative  detector rosult in
an ileal transeeiver. \When used
a3 a recelver lous) speaker volume
is assured. In fideal localitles »
warkahle range up to 200 miles
may he exhoeted
Supplied compisie with a1l Coils, intluding ¢out for

10 meter reception,
5995

Complete hil of Prrta butng al
recer v, lubes. ppeAanr. t |-:mplmue and cul-mel
un-lred

Wirerd anct trstad

e B R e 32 8 2.50

Lnl net with built-in sheaher and battery comparte 2.28
nt 8

C-I.me( lens loult-in ppenker with baitery comparte s

Cabinet less built-in aPonker, eas h.mry comPaArtment t -m

Hand microphone

Matched suganer I. 25

tivity Adjustable8 ft. Antcnna $1.60
| 3-Tube Portable Transceiver (Z;cTens UltradA- 4-Tube A.C. Operated Transceiver

(2177 to S meters)

In the de-

tra-
ditlon of
radlo value
H has been
incorpor-
ated Bullt-
in dynamic

speaker
Class A 100% moula

self contained power supply,
tinn are cnly a few of the outstamiing features af this

Ultra Iligh Fremieney *
tubes are used as follows:
I'awer amplifier. 6J7. high Rain speech amplifler—1st
A F. ambplifier, 571, rectifler. A6, Oscllator-detector
The Uitra 4A Is enmuletely flitered at both R.F. and
A.F. Levels. Automatie phone iack silences speaker.
Tuning range 2% (o 5 oneters with 3 watts output.

Supplicd comple!e with all coils, including coil for
10 meter receptio

produet, The pew all metal
6176, lass A molulator

Gomplgte Lo cluding all coile, Jern
eabinet. tuben, mrcraphone, unwired $ 95
Wired and tesiad ¢ 53 DD
Black weinble bnished cahinet
Sylvania 6A6. 6J7, 8F8, 524 mllelmi et nl' 4 luhe- 3.40
and microphine 1
Pictorial diagram furnished with kit.

_—_—

WRITE IN FOR FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE

ULTRA HIGH FREQUENCY PRODUGTS OOMPANY

140 LIBERTY STREET
NEW YORK,N. V.

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
m and lhe best letter submitted each month is
awarded as 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 {ree a large illustrated
booklet on Cuba.—Ernest J, Orishek, 118 White
5t., Westfield, Mass.

2-Tuber with 9% to 2000 Meter Range

(Continued from page 280}

The 2-tube “head-
phone” receiver il-
Iustr.aled on the
previous page con-
taining the gener-

|

6 1mE 1w€s — - al description of
F?_.c,..p | DME -~ oo 5 EG 1000 0vMS~ 330 O3 (1w BOWER CORD) the set, with a
N — range of 9%5-2000
[ T . (ee: meters. is illus- |
a5 ey . trated in diagram-
TAudMER jo x "N M matic form in the

picture at the left.
Plug-in coils en-
ahle the operator
to immediately
convert the set for
the different hands.

D4 -t o
wF
LY 1
ll' ATE F’ ] o
CHALBS noroR STaton,
oND 140 mF

1848
CORD

el

TV PE Lisg

BLIL E"‘l"
FHEOQUENMCY-CONTROL
SEvAL HUusMBER

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.

Amerlcan Mlcrnphune Cu., Inc.

CRYSTAL, ELECTROSTATIC
CARBON, AND CONDENSER
Microphones, Stands, and Accessories
New catalogue availeble upon request.
1915 South Western Ave., Los Angeles, Calif.

Please mention SHORT WAvE CRAFT when writing advertisers

www americanradiohistorv com


www.americanradiohistory.com

302

YOUR
VOICE
HUMAN

?

Give the Dpleas-
ing, individualizing
elements in your
voice a chance.

Hileve! |

stard and 8° cabie

List $25.00

Specifications:  outut
level minus 34 D. B.
Frequency response flat | |
from 300 to 6000 cycles. ‘

On your fone rig
HiLevel gives you
a ful HUMAN
voice.

Learn of “clipped
voice” in miero-
phones. Send us this ad and your
return address.

The TURNER COMPANY |
Cedar Rapids, la.

Licensed under patents of Brush Development Co.

H. G. CISIN'S
METAL TUBE

PRE-SELECTOR

3-Tube Kit
Complete Kit with all coils high- s 95
llualllv Find-All parte and inclading

drilied chassis, less tubes, unwired
Bet of 3-Matched Metal Tulrs $2.95
Above Kit wired and laboratory-tested—$: exira

H. G. CISIN, CHIEF ENG.

ALLIED ENGINEERING
INSTITUTE

Dept. S-.28. New York, N. Y, |

98 Park Place

A REAL POWER PACK ||

at an unusually Low PRICE
Only & Few Model X left

325 Volts PURE DC at 50 Milk,

|, l'II
shd Built on heavy steel chas. |
tinished In brown crackle,
gain. Uses type 80
before they are al

$PEZIAL PRICE, oniy. -48 UL,

MODULATORS

8 Watts ‘

Model X-6
and tested. Has single button
choke courling to transmitter,
power or tubes., Special

12 Watts {
Mode) X-7. Uses a 7 2 tubes, completely
wired and tested. Mas double button mike transformer

and choke coupling to transmitter. Complete less
ower|nr tubes. The best bnrgam in radio, o
pecia

The General Engmeermg Corp.
Dept. 5-9 Charlotte, Michigan

Uses twog 2AS tubes, comes completely wired
mi ke nsformer and
complete len 53 98

Manufacturers of
VITRECLUS TRANSMITTING GRID LEAKS
VOLUME CONTROLS - POWER RHEOSTATS

Write far Complete Free Catalog
ELEC RAD, Ine. |
freet, Mew York

Build Your Own

Wind Charger from_ old auto gcnerator,
We show you how. Make money buliding
for others. Light your bulldings and play
radio. Dime bringa mmme"ﬁn plansand cat=

alog, 20 other yrprrator changes, motof
welders, elsrit ¢, eleetrie louth
motor, ele. il lon guaranteed.

LaJay Mfg. Co.,1417 Lake, Minneapolis, Minn

SHORT WAVE CRAFT

The New National

for SEPTEMBER, 1936

NC-100 Receiver

(Continued from page 278)
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SCHEMATIC DIAGRAM — TYPE NC =100 RECEIVER
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Diagram of NC-
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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.

Ouwtput 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 juck ts 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 isolated mechanically from the
receiver. The baffle should be 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 not recom-

100 Receiver.

niended, since vibration from the speaker
is apt to be transferred to the tubes, pro-
ducing microphonic noises.

Tuning Controla: The main tuning dial
is located near the center of the front
panel and operates the 3-gang tuning cen-
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
runge, 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 epicyclic gear-
ing, so that the ealibration is numbered
consecutively fromm 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-
sible to obtain a continuous dial reading
from 0 to 500, with the result that all =ig-

nals are well spread out on the scale, mak-
ing tuning and logging both convenient and
precise.

The coil pin-contact springs are clearly
shown in this photo.

Please mention SHORT WAVE CRAFT when writing advertisers
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The tuning system is so arranged that
the dial reading increases with frequency,
as shown by the calibration curves.

Range Selector: Immediately below 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 way connected in the
circuit. This automatic “plug-in coil” sys-
tem is extrenely efficient. Dead spots, often
occurring when using unshielded coils in
conjunction with a switch are, of course,
completely ‘1bsent and the partlcu]ar coils
in use are in the best position both me-
chanically and electrically. The relatively
large movement of the coils, when chang-
ing from one range to another, makes pos-
sible the use of rugged contactors of such
construction that trouble-free performance
is assured.

Yand Indicator: The five coil ranges are
marked on the front panel in a horizontal
line directly over the range selector knob.
Fach of the range markings has a small
“window” in back of which an indicator
appears when that particular coil assembly
is plugged into the eircuit.

Starting at the lefthand side of the front
panel the uppermost knob is a fone control
for 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 starts at
300 cycles, and the characteristic rises
(about 6 db.) between 1000 and 5000 cycles.
When receiving strong signals free from
interference, best audio quality will be ob-
tained with the tone control set at 0. When
receiving fairly weak signals through con-
siderable interference, it iz often helpful
to retard the tone control so that the noise
will be reduced in relation to 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-voltage is
applied; in the clockwise position the B+
is turned on to place the receiver in oper-
ating condition. In othker words, the right-
hand switeh position is used for tempo-
rarily rendering the receiver inoperative
as required during periods of transmission.
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Here's the recelver you've been waiting

RADIO OPS'!
Contimzous tuning, Without a I:r(‘ak. Imm

to _hear aboul.

9.5 to 20,000 meters, Dial calibrated all ?
Antenna trimmer, hamd spreader nn all waves, hre:lk- n
switeh, phohe inck—everythin® a real operator's 1eeceivel

A nindels use 5 tubes, 11.C. an
tlcr‘u.’ Rlage r.f.. rogenerative detecs

should have. and hunserlyln our new attractive alls
trav-typhe eahinet.
hatte l‘y models, 1.

tor, 2 audin, Tuned r.f. cireuit. Boilt to highest stand.
ards .:r «-m.'lm-mmz dewgEn, Full efficiency at sh
Wwaves,

extension of tuning Tange introduces na addis
tlona! tsses, oouldn't bhe 'iwll.cr' if designed for short
waves anly.  Available in 3 luning ranies.
Net prices on A.C. models Tollow:
moael 11-UA, UNTVERSAL TUNING MVGE-

3.5 L0 20,000 meters.. reeeees--$75.00
Model I.l Mﬂ M:‘\RI\F TL\I“G

9.5 to 3,750 meters., $54.00
Model I.l AA AMATFUR TUNING RANGE.

0.5 t 550 meters. ..%48.00
Prices include WEAL tubes,

uperation, also
15' Write for deulls.
I‘\IMESOAT £ DELIVERY.

[T T T T T T TT T T TP T 7T T PPt PP PP T L LT T LITTLEL ]

|mwer nu spenker;
’l:t'v.nllnble for D.C. g l):er;

Model 10—0One tuning range only 9.5 to 550 meters.
Baslc circult similar (o0 Model 1'1. A comblete ama-
teur receiver with band sbread, Duilt-in speaker lnd
pmu‘r wup :Iy. mlnplﬁ-lc with R.C.A. tubex. $37.0
for \é Available also for D.C. and Mt-

1]
AN ol I
==z

_.,.-*"" CALIBRATION
T e AD IT
e E)A

CURVES -
NC-100 ncnm_'

EES | ¥Rb IEazEREREL

cactetobdotons d b bk

| !DO 350

Free{ Tt BELZ)

The various bands are covered in the man-
ner graphically shown above.

]

SARGENT MODEL 11 UNIVERSAL—AY.5 to 20,000 Meters

| FRO“ the ultra highs to the audio frequencies! That
is the tuning range of Model 11 Universal. Not
| only has this tremendously whle frenuency range been
covere efficient]y throughoul, hut short wave perform-
ance has been imhroved over anything previously of-
ferea in a (uned r.f. receiver. Model 11 is an enginecr-
g achievement of the sirst order, and it sets a new
standard of tuned r.f. perforiance. We believe It to he
the finest receiver of its tyiw ever manufaclured. The
extreme sensitivity., auietness and tlexibility. for which
r.f. tecelvers are noted. have heen retained in full and
s»lﬂ-tl\lly has neen improved ty zuch a4 poiht that It Is
matched only by the most expensive. multi-tube re-
celyvers.
AMATEURS—A COMPANION RECEIVER
FOR THAT BIG SUPERHET
Owners of well equipped amateur stations pride them-
selves upon being ready fur all emergencies. Na one
kivows when emergeney conditions might reguire receh-
| tion of signals en K00 weters, or from the airnlane
hearons of long wave navy station. When the emer-

keney arrives there is ne thiue 10 hay-wire a2 long wave
recelver.~the amateur that Is the hero and saves the
day is the one who has the right equipiment on hand
lo start with. Rewides Its emerzemny use. Model 11 Is
an excellent sland-by receiver.—so good in fact that
the Lirger gets Degin eollecting dust about the time
Mmlel 11 goes in the ghack! It has every feature that
appreals to the experienced wireless opecator. and will
be a friend to either the C.W, or the phohe man.

IMMEDIATE DELIVERY

Wo speclalize in recelvers for long wavo coverage. and
for I0.« . andd hattery operatiom as well as far A Our
D, gt battery receivers gre enkiieered ns separate
units. 1ot re-hashed from A€ desiins. Our long wave
recelvers are not simply short wave gets with some ail-
ditional colis hooked Into the cirenit, Thete receivers
are planned. lald out. designed for high efficlency on
the long waves ax uell as short. For almost any type
of lmll.w they will give gatisfaction on the wavelengths
coveret

E. M. SARGENT CO.
212 9th St., Oakland, Calif.

There are two insulated terminals
mounted at the back of the receiver chas-
sis, which are connected in parallel with
the B4+ 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 control. This control is ordi-
narily used only for receiving c.w. signals
but may, of course, be used as a conven-
tional volume control if the operator does
not wish to use the AVC system. With the
automatic volume control circuits in opera-

tion, as explained later, the R.F. gain con-
trol is limited in its action and is useful
principally in adjusting 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. It will be found that
after a signal is tuned in, further advanc-
ing the control has no effect on output, in-
asmuch as the AVC characteristic is prac-
tically flat.

To the right of the range selector knob
is the audio gain control, the primary pur-
pose of which is to control volume (on
either head phones or speaker) when using
AVC. When using 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 LF. 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 |
off; in the clockwise position the ¢.w. oscil-
lator is turned on, the AVC still being off.

Above this switch is the c.w. oscillator
vernier tuning control which varies the
frequency of the oscillator over about 10
ke.

Electron Ray Tuning Indicator

Near the tuning dial is mounted a pilot
light, 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 B4+ switch is on. The purpose of the
tuning indicator is to provide a visual
nieans of accurately tuning phone signals.

The shaded portion of the tuning indicator |

THE LITTLE RIGGHECKER
ANOTHER USEFUL GADGET

By A.J. HAYNES
It you MUST economlize or don’t think fleld strength
measurements are hecessary the LITTLE liaynes Rig
Checker will utlll do most everything else arcund the
shaek but eall (.
Operates  direct lrom your A.C. line—No batteries.

FEATU RES: 1. Monltor: Volice quallty. hum.

kev clicks, ete. 2, Over mudula-
tion indlcatcr. 3. V.T. Voltmeter, A F. or R.F.,
scale. 4. D.C. Voltmeter,
5. Receiver Tuning and n
Nignal Strength Indicator,
6. -1 Milliammeter—may
he Uwed sepaCately with or
without vatlahie shunt or
tixed geries resistors.

lipear

Onerates direct from your
mver  |Ine—uo  hatteries.

The LITTLE Haynes Rig
Checker, complete with
(27117 SO .

The BIG n-mu Rig
 hecker, with

complete

sell mmtnlnecf hatteries
and tubo and 7 plug-in
oolls ... .. $17.90

Write for L-trm!ura

RADIO CONSTRUCTORS LABORATORIES
Dept. SW9. 136 Liberly St., New York. N. Y.
Export Dept.. 105 ludson St., N. Y. C.

M o BTIEAgsm_IIT ;EE

H 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 NN

'OXFORD

NEW SPEAKERS

with '*Changeable Fields' and Universal Trans.
bring you new convemience, perfOrmance
and economy (n Speaker Reéplacements. ASk your
Jobber or Write today for Builetin 3615,
OXFORD-TARTAK RADIO CORP.
917 W. VAN BUREN sT,, CHICAGO, U.S.A.

former,
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WORi2 V2 RADIO
29 9% A ONE TUBE KIT
ONLY $4.25

POST
Haven't you_ al- PAID
ways  wanted o [in et
Rea) 1'owerful Dhones

Radio Recelver. unwired.
all your own? A Short and Long Wave set thut will
actually bring in muny fureign atations (rom all paria
of the World, police calls. airblanes, a miutenra. eto
ae well a8 your wcal sations. ALE Hadwe give
GUARANTEEIY RESULTS! Thousands pow
in use. Amazing preiormence!

us ACE Conetruction Kits afe Priced so low
= For oniv 81.25 we send yuu. posipard, ever
part ueeded to haild w powartul one lubé teceiver mith heavy. allraciive
motal chansis-pnnel. 1t u feeble cryetal set!  Works vn two inespensive
dr¥ hatteries. Later. You can change your sct into the Two Tube Battery
or Ali-Elecirio scl at specisl low toat! You zet a vulusble radio education
by wirin€ it vrairself fram our elear dingrame.  11°0 ensy for even & child]
Just & few sintde eannections.  Wavelengzih range 15 1o (00 me

NOW, the world fas
that an¥one can aiford

FOR MORE POWER AND VOLUME $#3.00
BUY THE TWO TUBEKIT . . . }“ML.',"
ALL ELECTRIC A et .00

TWO TUBE RECEIVER j.!2% 0t A lsit i 5.:.‘::1‘.2:

Tuber—75¢ rach. bauble hendbhoues—$1.15
Any hit Inhoeniory wired and tesed—75c extra,
REMEM I\E{l!—\\'lﬂ pny the bostage!
Saver von 15¢ Lo 50c or more.

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
glass that enables you to
enjoy such sporting events
as Baseball, Boat Races,
Horse Races, ete. Most
useful on  Autoe Trips,
Hunting, Outings,
Beaches, ete. It's a real
buy at a fraction of its

worth,

5%” long, exteisls to 6%".
PARCEL $ 50 Lenges nearly iwo bwhes in
POST E—— dlacter, 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 HUGO GERNSBACK

RADIO.CRAFT is devoted to gen-
eral Radlo in sll Its phases, lo
Radio Servicing and to the ad-
vanced set bullder and Radio Tech-
niclan. Kinks show simple ways
out of difflerit problems. The lai-
est radin equipment is 1llustrated
and described.

Months for

$1.00
RADIO-CRAFT

RADIO-CRAFT Is fully illustrated
with photographs, diagrams and
sketeches. Each lssue contains ever
150 illustrations. Sample copy—15c.

99C Hudson Street New York, N. Y.

WANT E D MAMUFACTURERS

by onl established firm. 1o cast Chrilstinas goods, 3
and 10c Ncevelllis, Toy Auloa, Ashtrays, ete, Can be
handled In ahy sDmie rooin, hasement of Rarage. No
experience hecessary as we furnish full insiructlons
with moulds. A tare ohportunity for these times. so if
over 21 and you want to devofe your share or full thm
to profitable work write AT ONCIE for full aletails as
we are now closinhg arrangements for supply of sur goods,

METAL CAST PRODUCTS CoO.

1696 Boston Road, Dept.27, New York, N. Y.

-++ BRANCH - - -

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., Dep. $-9
232 Greenwich St., New York City

SHORT WAVE CRAFT

normally covers a sector of about 90 de-
grees. When tuning in a signal, the shaded
area will become smaller, correct 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 strong
signal and the bright green edges of the
pattern may actually overlap. In this case,
tuning is correet when the overlap is the
greatest. As a general rule, the R.F. gain
control should be retarded to a point where
the edges of the pattern are still separated,
the angle being about 15 degrees. Turning
on the C.W. oscillator will muke the tuning
indicator inoperative, the pattern being the
same 4s that resulting from an extremely
strong signal.

On models of the NC-100 having the
erystal filter (NC-100X) two additional
controls are provided, and these are
mounted at the righthand side of the tuning
dinl. 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 volume and
sensitivity.

Immediately below the selectivity control
is the phasing control and crystal filter
switch. Turning this control to zero dis-
connects the filter; at any other setting
between 1 and 10, it acts as a phasing con-
denser for baluncing the erystal bridge
circuit, eliminating heterodynes, ete.

Phone or Broadecast Rcception: In re-
eeiving phone signals, the AVC may or
may not be used, as desired. If it is not
used, we suggest operating the audio gain
control alout halfway on and controlling
the sensitivity with the R.F. gain control.
If the operator prefers a "“quict” receiver,
the audio control may be operated at 1 or
2. If AVC is used, the R.F. guain control
should be well advanced and output is ad-
justed by the audio gain contrul only. The
setting of the two gain contruls is largely
a matter to be determined by the prefer-
ence of the operator and by receiving con-
ditions. If, fur instance, local noise or
atmospheric static is high, it will be de-
sirable to retard the R.F. gain control so
that the sensitivity of the receiver 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 avoid ex-
cessive volume when switching over to AVC,
When tuning over any band, 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, Reception: When receiving c.w. sig-
nals, the c.w. oscillator must be turned on.
Best signal-to-noise ratio will usually be
obtained by retarding the audio gain and
tone controls considerably and adjusting
sensitivity with the R.F. gain control.
Turning on the c.w. oscillator switch will,
of eourse, result in a cunsiderable increase
in eircuit 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 Crystul Fil-
ter: The use of the erystal filter in phone
reception is recommended particularly when
the operator must contend with heavy in-
terference, static, heterudynes, ete. Since
such conditions prevail at must times in the
amateur phone bands, the filter will be
found particularly useful to amateur phone
operators. To receive a phone signal when
using the crystal 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
minimuin selectivity, as indicated by maxi-
mum noise as the control is rotated back
and forth. All phone signals will be great-
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The “Ham” bhands are well spread out,
as shown,

ly reduced in volume, making it necessary
to advance both audio and R.F. gain con-
trols. On the majority of signals, the maxi-
mum audio output of 10 watts will not be
available when using AVC with the filter,
since the carrier level is held constant at
the second detector and side band power
is reduced by the filter, The signals may
then be tuned in the usual manner, but it
will be found that the selectivity is very
high, with the result that all audio fre-
gueney side bands above a few hundred
cycles are comparatively weak., Normally,
this would result in low intelligibility of
the received signal, but since the back-
ground noise, static, etc,, have been corre-
spondingly reduced, the net result is usually
an improvement. The tune control should
always be fully advanced.

The principal advantage of the crystal
filter, however, is its ability to eliminate
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 elimi-
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 encounterced, 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, enly one heterodyne will
be prescnt, instead of the several resulting
from three station carriers beating to-
gether,

C.W. Receplion with the Crystal Filter:
To use the crystal filter for c.w. reception,
the filter is switched in by mneans of the
phasing contrel and the phasing condenser
set about midscale. The c.w. oscillator must
be turned on. Advancing the R.F. and audio
gain contruls will result in a hollow, ring-
ing sovund, the pitch of which will depend
upon the setting of the c.w. oscillator con-
trol. The actual pitch is not important as
long as it is near the middle of the audio
runge, where the loudspeaker or phones
have good sensitivity.

When a signal is picked up, it will be
found that as the receiver 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 gecur 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 ShnorT WAVE CrAPT when writing advertisers

www americanradiohistorvy com


www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMBER,

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 be
eliminated by adjustment of the phasing
condenser. This phasing adjustment is
effective in eliminating interference re-
gardless of the setting of the selectivity
control.

Measurement of Signal Strength: The
comhbination of the R.F. gain control and
tuning indicator make possible the accurate
measurement of signal strength. With AVC
either on or off, the R.F. gain control is
advanced to the point where the electron
ray tuning indicater just begins to show
some change in pattern. The accompany-
ing calibration curve shows the relation
between signal input and this setting of
the R.F. gain control.

The size of the shaded area will vary

" 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 automati¢ bias. However, it may
be incorporated should any one desire 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 critical 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 eoil.
Outside of this there is no critical 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 each side of center-tap at 145
ma. With 8 mf. condenser input and low-
resistance choke, this power supply deliv-
ered 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 be
applied to the plates of the tubes. Almost
any antenna may be used in conjunction
with this transmitter. If the transmission
1 = te the antenna is untuned, then one or
two turns should be used as a coupling coil.
The arrangement shown is for tuned
feeders.

During the tests a vertical 8 foot ror_l,
with a single-wire “feeder” tapped approxi-
mately 13 inches off center was used. This
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 modest. 15 to 18 watts
should do very nicely and this is obtainable
from a pair of 6F6's or a pair of 2A5’s in
class A-B.

This transmitter has been in operation
for about 2% months, and every one hear-
ing it. without exception, has expressed
the most flattering compliments regarding
the high quality and 8tability of the signal.
Several 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
low-cost stubilized 5-meter transmitter that
c¢an be compared in quality with any other
transmitter of amateur design operating on
any band. This may seem like a ‘broad
statement,” but it is absolutely true. and
we know that if the 5-meter ‘“gang” take
heed and construct something of this type,
the results will be a much happier 5-meter
family, and we will then command the re-
spect of amateurs on the other bands as
well as broadcast listeners who are also
listening in on the 5-meter band.

Don't forget that the newer broadcast re-
ceivers take in the 5-meter band. We can
imagine how horrible some of the modu-
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with the modulation of the signal when the |
AVC is off. This variation does not indi-
cate over-medulation, or carrier shift, but
is the normal result to be expected when |
using an amplified-delayed system of AVC.
For the amateur station operatoer who
prefers to give reperts in R or S units,
rather than microvoelts input, we suggest
the use of the righthand scale of the chart.
Adjacent points are 6 db. apart, this
spacing giving a total range, between the
weakest signal and an S-9 signal, of 48 db.
Most operators seem to agree that the S-
steps should be separated by a 4 to 1 power
ratio (6 db.), and since the characteristics
of the receiver determine the level of the
weakest signals which may be received in-
telligibly, an “extremely strong” signal
(R-9) is, on the NC-100, defined as one
resulting in an input of 51 microvolts.

luted oscillutors sound on these very selec-
tive receivers. And wwe can also imugine
what very poor impressions we ‘‘Hams”
make on the owners,

Parts List [

1—100 mmf. tuning condenser, Ilammarlund.

1-—20 mmi{. tuning condenser, Hammarlund.

1—aplit-stutor condenser, 35 mmf. per section,
Hammarlund.

1—35 mmf. tuning condenser, Hammarlund.

1—plate and filament transformer (see text).
Thordarson.

1—250 ma., 19 henry filter choke, Thordarson.

1—0-100 ma. meter, Triplett,

120,000 ohm wire wound resistor. 15 watts,
Aecrovox,

1—20.000 ohm voltage divider, 75 waltts, Aero-
vox.

1—75,000 ohm resistor. 2-watt carbon type.

6—.001 mf. mica condensers, receiving type,
Acrovox.

1—_ 001 mf. mica condenser, 1,000-volt. Aerovox.

1—.00025 mf. mica condenser, receiving type,
Aerovox.

2-—8 prong isolantite sockets, 1.C. A,

1—10 x 17 x 3 inches electralloy chassis, I.C.A.

2—8 mf. 500-volt wet electrolytic condensers.
Cornell-Dubilier.

2—6L6 tubes, RCA Radiotron.

A Few Words Regarding 5 Meters

(Continued from page 267)

before ‘‘commercials” get busy. It is a well-
known fact that the “commercial interests™ are
experimenting 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 liable to find himself in the same
position in the ultra-high frequency spectrum,
as he did when the commercials took over the
lower frequency bands and the amateur was re-
stricted to narrower positions of the wavelength
spéectrum. We might also include & word that
playing music and general “clowning”™ over the
air is not looked upon with faver, and it is also
not typical of the usual amateur dignity. For
instance, we have frequently heard some one
rying to play s harmonica, saxophone or “what
have you,” and generally cluttering up that po-
sition of the band for periods of an hour or two.
Such practices should be avoided—and we ghould
also try to modernize our equipmenti as fast as
possible.

Incidentally. the transmitier descriked in this
article is no more expensive to build than a good
oscillator arrangement of similar power. and
nearly every 5-meter “Ham"” has the necessary
15 1o 18 watts of audio power for modulation.
and some 75 watts of power for the high-voltage
circuits, so that the general expense in changing
over would probably be nothing more than the
tube and socket costs; which would be in the
neighborhood of five or six dollars. Therefore.
we See no reason why the 5-meter band from
now on. should not be distinguished by bigh
quality siRnals 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 5 tuhes
preferahly. A $20.00 monthly prize will he
awarded to the hest short-wave receiver
suhmitted. The closing date for each c¢on-
test is 75 days preceding date of issue
(Aug. 15 for the Nov. issue, ete.) In the
event of a tie. an equal prize will he given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE CRAFT,

99 Hudson St., New York City. !
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TO-MORROW’S RECEIVER

TO-DAY!

HAMMARLUND
“SUPER-PRO”

QU always wanted a receiver like

the "Super-Pro.” You knew that
some day somebody would build your
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 bauying it,
and coming back for more—hundreds
of them.

|
; That endorsement speaks more eloquent-
|

Tomorrow's receiver

ly than any advertisement ever could.

Not room encugh 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.

Mail the Coupon NOW!

Hammarlund Manutacturing Co., Inc.
424-438 W, 33rd St., New York SW-9

o Cheelk here for complete data on the new Hammar-
lund **Super-l’ro.”

O Check here for 1936 Hammarlund Catalog.
Name iy b b

Address

Low=Cost

ELECTROLYTICS

Handy cardboard-case electroly-
tics. Extreme compactness. Mounte
ing flanges. Color-coded pigtails.
* In 250 and 525 v. peak ratings.
All popular capacities. Single, dual
and triple section units. |deal for
- maximum filtering in minimum
space and at lowest cost.
@ Write for catalog.

CORPORATION
72 Washington St., Brooklyn, N. Y.

Please mention SHorr WaAvE CrarFT when writing advertisers
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Westinghouse
Power Generator

Manutactured for U. §. Signal Corps

200 Watt 110 V. AC

A.C. ELECTRICAL POWER

from a Windmill. from availahle Waterpower, from _your
Automohile, from Your Motoreyele. from your Bieyele, Foot-
pedals or Handerank: operates A.C. Radio Sets In Ine.
districts, alse A.C. Radio scis from 32 V. D.C. farm
light aystems; use two generalors in series to met 200 V.
A.C. Used a3 an A.C. Dy Iights ten 20 \Watt 110
Volt lamps; short \Vave Trunsmluer supplying 114 Volts
A.C. for obcrating "'Ham' Bets; Motor Generator; Publlc
Address Bystems: Camp lighting; ete., elec.

There Are Over 25 Applications

SPECIFICATIONS'

HOUSINO—MumInum (Dlamcter 6\/5 h—514 in.).

HAFT—2 3/18 in. (drlvlng cend) llmcter— /I() in, (the
end Is threaded for a dista of 1 —Cnt roh
tLength—=74, in. H(‘I ht l 9/!8 in. “Mth 413 in.). UT-
PUT_-200 watt |1 AC (sheed 45
STATORS—Two pairs (twn Nul‘th and two South).
ltgon; inductor. Bulilt-in conunutater. Rotor turns in Lall-

arings.

rings 14 Lo 14 H.P. needed to run Generator.

BLUE-PRINT 22 x 28 in. and Four-Pag
8'2 x 12 ln. Appilcations and INSTRUCTION SHEETS

FREE with Generator.
as described. including four re- $ 90
carbon brushes. Blue-nrint and 7
{Replecement carbon hrushes hought separate $1.50 per
set of four. Set of Instructlons bought separate $1.00.)
MONEY-BACK GUARANTEE

WELLWORTH TRADING COMPANY

560 west Washington Bivd.,  Dept SWC-936, Chicaro, Llilnais

Modernize your 5-meter stationwith
the W2AMN-6L6, 5-meter MOPA

\We can sunply the complete foundalion unil for this
transmitter, including the chassis amd all other 1A
parts used in the original transmitter, or the com-
plete ICA verslon of the origlnal at the lowest pus-
tihle price.  We are Prepared to make immeciate
shipment.

b1

i

Generator,
placetnent
instructions
Send $2.00 deﬁmlt balance C.0.D.
Shipping weight (8 Ibs.

Compteta facilitles to meet
tvery refu rement in drllt-
|m! and cngravi o‘ {)

¢is. and on afl lngun lng
materials and metals

QUALITT
PARTS FOR
HAMS
SERVICEMEM
RADIO INDUSTRY

rite today for complete
deu‘rlptlw catalog on parts

standard manufacture
Scend 10c In stamps or
coins to cover cost of han.
dUng apd maiting.

GENERAL CEMENT

CRYSTALIZING LACQUER

This crystal lacquer Is especlally adapted to
professionnl and finished .‘)notrnnrc lo all ra
atus, such as: vadio panels, chassis, test pancls, n-
alyzers. ete, air drying
and requires na bal

List Prices—2 az.
brown vollnw 45¢
colors §2 2

Sce }nur radio jonber—if he cannot supply you,
write us. Send for free clreular of other radio needs.

GENERAL CEMENT MFG. CO. Rockford., 1llinocis

Easily a: Ieﬂ is fast Jryink.
b l{ P t can usc-drynll all surfaces.
hlank l.m—..!
Tiint of Linck $2.00. DPint of

oz. red. ¥reen. hlue,

and new matal Tube Wodsta §
and addrees on

Agent-1Tser proposition
Goklentone Radio Co..
a7s: 0 Gra

t.
nd River. Detroit. Mich

HI-POWER

For Sound Equipment

The Carter Genemaotor supplies the most Reliante,
Constant and Economlical “E Power for lass A or B
Amplificrs from 6 or 12 volt battery. l)utp\rt wp to
500 Volts. Sturdv—Compact—Quiet.” Write today for

Catalog

CARTER MOTOR CO.
367 W. Superior St., Chicago, Il

Please
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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 unsatlsf.lctory 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,
mica-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
one 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 eliminates 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 “B” bat-
tery, it is recommended that two be used,
connected in series; 90 volts are then ap-
plied to the detector plate through the
primary winding of the audio transformer,
R.F, choke and tickler winding on the Flug-
in coil and 90 volts to the plate of the
audio triode section, through the earphones.

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-WETKR COIL Grid winding, 7 turns,

spaced to cover one inch. Tickler, 5 turns,

close wound.

40-METER COIL Grid winding, 14 turns,
spaced to cover one inch. Tickler, seven
turns close wound,

80-MFETER COIL Grid winding, 27 turns,
close wound. Tickler, 11 turns close
wound.

160-METER COIL Grid winding, 60 turns,
close wound, Tickler, 17 turns close
wound.

NOTE: The turns specifications for the
tickler winding will vary a little 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 winding. On the other hand, where
the set oscillates so strongly that it cannot
easily be controlled by the regencration
condenser, remove a turn or two from the
lower uld of the tickler winding, The grid
winding will not vary from the above
specifications.

List of Parts

Cl—ILafayette 50 mmf. variable condenser.
C2—Lafayette 15 mmf. variable comlenser.
Ci—Lafayette 140 mmf. variable condenser.
C4—Lafayette 100 mmf. grid-blocking con-

denser.
Cb—Lafayette 35 mmf. variable condenser.
Rl1—Lafavette 5 mexohm gridleak.
R2—Lafayette 6-ohm filament rheostat.
RIC—Lafayette 2.5 mh. R.F. choke.
T—Lafayette 3 to 1 ratio audio transformer.
V1—Lafayette type 19 tube.
J—Lafayette single open-circuit phone jack.
1—high-ratio airplane dial.
2—A4-prong_isolantite sockets.
4—Ilarre *'low-loss" rihbed coil forms.
1—filament “‘on-off’’ gwitch.
f—medium size Fahnestock ¢lips.
l—aluminum front panel, 7x9 inches.
1—wooden baseboard. 9x9x3; in. thick.
1—19 type tube. RCA Radiotron.
Miscellaneous hardware, wire, solder, etc., ete.

*Chlef  engineer, Wholesale Radlo

amateur division,
Bervice Co., Inc.
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Every Radio “Fan" Needs These

SHORT-WAVE

RADIO MANUALS

There has ht-en tremendous nmgress macde in short-waves
during the past few Years. and oenly in the OFFILIAL
HIIllllT‘-\VA\'L RADIO MM\I ALS will you find a true
picture of the jmportant desvelopments. ‘Whether the ad-
vancement has been in set design and construction, serv-
iemg all-wave recelvers or tube (hnuges or new seientifie
discoveries in the short-wave fleld, all are published
chronologieally in these SHORT- \\,\\E MANUALS. The
Manuals are edited by Hugo Gemshack nnd H, W. Secor.

COMPLETE
EXPERIMENTERS
SET BUILDING anp
SERVICIN '

F .
SHORT WAVE RECEIVERS

Confenis of the 19335

SHORT-WAVE MANUAL
Short-\Wave Beglnners' Section—Short-Wave Recelvers—
Rattery Short-Wave Recelvers—'"5-Meter'”” DeDartment—
Short-\Wave “Artifielal Fever” Apparatus—Short-Wave 1x-
perimenters”  Section—Ultra  Bhort-\Waves—Commercial
Short-\Waves—How to Build *'Power Supply"" Units—Lat-
eit Short-\Wave Converters—The Short-Wave Antenna—
Hﬂl’ﬂlh(‘tvmlyﬂe!—l‘houe Transmitters for Amateur Sta-
tions—"'Ekip distance’*-Heaviside layer—Super-Regei-
eratlve Shart-\Wave Receivers—Recording short-\Wave I'ro-
grams—High ldelity—8hort-\Wave Questlons and An-
swers—8hort-\Wave IKihnks—Foreign Short-Wave Rervlow—
Tuhes for Short-\Wave I'urposes—Bhort-Wave Transmitters

—Multi-purpose Tubes—Audlo Amplifiers—"Band-Sprea’
—I'hig-less *‘Mono-coil”” Receivers—Boosters, Pre-ampli-
fiers and Beat Oscillators—Iortable Receivers and Trans-
mitters—Short-Wave Service Data for Radio Service Men.,

Contents of the 1931
SHORT-WAVE MANUAL

Imnertant Short-Wave Recelvers and how to construct them

—Short-Ware Transmltlcrs—ltullqllng one to seven tube
receiers—Cotl winding data—¢ ommerclal Short-Wave Re-
celvers and Servicing Data —Kinks—(onveriers amd their
{onstriction—Anlenna and Noise Ellminators—Superhet-
erodynes—aAmateur  “1'hone  Transmitters — Short-Wave
Physics-theoretical short-wave data—Super-Regencratlon
i1 Short-\Wave Sets.

Each Manunl Contains Orer

240 Pages—1,000 llustrations
Flexible, Looseieaf Leatberette Binder 9 x 12 Inches

Special Combination Ofier
To give every short-wave enthuslast the opportunity to add
both SIIORT-WAVE MANTUALS to his library {Velume
1 and 21 both books, if Inouuln together. can he pur-
|huse<I at a saving,  bkach Mamual sells rvs:ulnrla1 5
JV.

f hoth arc bought togcther. the priee is
You save fifty ccuts.
SHORT WAVE CRAFT
99-101 Hudson Street New York, N. Y_

SHORT WAVE CRAFT SWC-936
99.101 Hudson Street, New York, N, Y.

(‘-enll?mcn I (nrlmc herewith my remitiance for which
seml me. ge prepaid. mv ropy of the OFFICIAL
SHORT \\'4\\ E l!\l)lU MANUAL as Indleated helow.

( ) 1934 Official Short Wave Radie Manual—$2.50

g lBBSISh (')d'::::;lss—hso{ts YNMD Radio Manual—$2.50
Name

Address

Clty State

Stnd Remitiance by check. cash, stamps or money order
—revister lettcr if cash or stamps are sent.

mention SHORT WAVE CRAFT when writing advertisers
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5-Meter Transmitter-Receiver—Uses
New Metal Tubes

(Continned 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 is 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 innermost is tapped for the screws and
the can and bottoni cover are drilled to
clear. 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 exercised to
see that all radio-frequency leads are kept
very short. In the model here described
no lead is over one and one-half inches in
length. It is to be noticed that the tank
tuning condensers are hot with respect to
both direct current and radio-freguency, on
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Details of antenna, shield hox, etc.

both rotor and stator. They are therefore
mounted on small stardoff insulators and
rigid-insulating couplinss are used. These
couplings are made from one inch pieces
of 3 inch inside diameter bakelite tubing.
In order to insure a tight fit between the
shaft and the coupling, small pieces of
paper are first slipped into the coupling
and then the shaft is pushed into place.
Bar knobs are put on the extensions of
the shafts after the out.ide can is in place.
The insulating couplings may be drilled and
tapped.

Tone Control Comes In Handy

In the detector circurr, it will be noticed
that a condenser of from .006 mf. to .01 mf.
microfarads is used to bypass the positive-
high-voltage to ground. This condenser is
used as a tone control to reduce the high-
pitched hiss 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 voice, this is no loss and
helps in reading weak signals.

The antenna is connected to the grid side
of the detector by capacitive coupling.
Tests over some time hLave convinced the

writer that this method gives maximum
signal strength with a minimum of adjust-
ments. The transmitting coupling using
the same type of condenser can be set to
deliver maximum signal to the antenna
without approaching the point of instabil-
ity. Modulation peaks will flash over the
small isolantite base-variable condenser
used so a .0001 MF. microfarad condenser
was used in series with the antenna to
provide the necessary insulation.

Antenna Collapsible

The antenna used on this set for port-
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. Each piece has a piece of copper
wire soldered to its top, so that it will not |
completely telescope into its larger neigh-
bor when in the collapsed position. Each
piece is drilled top and bottom 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 a2 neon
lamp held on the plate side of the tuning
cireuit 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 lead 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. mfd 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. screwdriver var-
iable isolantite-base midget condensers.
These small condensers will flash-over on
modulation peaks when a grounded quarter-
wave antenna is used due to the D.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 necessary to reduce the capacity in the
LC circuit of the 6DG oscillator.” 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 |
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BRUSH _sfﬁﬂﬁﬂ:'cﬁ[

Microphone

Forremote pickup,“P.A..” com-
mercial interstation and amateur
use. Low thrice ...but built to
Brush’s ¢raditionally high me-
chanical and electrical standards,
Wide frequency response. Non-
dgrectipnzl- No diaphragms. No
distortion from close speaking.
Trouble-free operation. No but-
ton current and no input trans-
former to cause hum. Beautifully
finished in dull chromium. Size
only 23 inches in diameter.
Weight 5 0z. 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 Layac!

| Microphone

For after dinner and convention
speakers, lecturers, etc. Gives
great mobility. The smallest,
lightest microphone on the mar-
ket. Size 1% x 1% x %. Weight
with coat attachment less than
1 oz. Special internal construc-
tion and rubber jacketed outer
case insure quiet operation. No
interference from breathing
noises, etc. Typical Brush sound
cell response and trouble-free
operation. Dertails on request.

GET OUR FREE
REFERENCE

BOOHK a#nd
MAILING
|LIST CATALOG

Gives counls and prices on a¢curate guaranteed
mailing lists of all classes of business enter-

rises in the U, S. Wholesalers—Retailers—
Rlnnufuctu:ers by classification ond state. Also
hundreds of selections of individuals such as
professional men, auto owners, income lists, etc.

Write today for your copy

R.L.POLK&CO.

Polk Bldg.— Detroit, Mich.
Branches in Principal Cities
World's Largest City Directory Pubillshars

Mailing Lisk Ca Hers. Business Statis-
tlgs, Prodiiceri af Direet Mail Advartiang.

INVENTORS

TIME COUNTS-don't risk delay in

t-
enting your ideas. Write for new FRFE
book,  'Patent Guide for the Inventor”
an| Revord  of Invention®  form. No
charge for preliminary informatlon.

CLARENCE A, O BRIEN &
HYMAN BERMAN
Registered Patent Attorneys
23-0 Adams Building, Washington, D.C

Please mention SHORT WAVE CRAFT when writing advertisers
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U.S. NAVY $°m %6
AIRPLANE-TYPE 4—

Microphoneand Receiver

TRANSMITTER

BREAST PLATE

s

TWO CIRCUIT
JACK ey o

I8 Mi d toleph headset outfit was built
especlally for the l Navy Arvlation Corps for FPlane-
to-1'lane nnd l'l:nr—lo—l.mﬂ (' communlcatlon.

The Holtzer-Cabot Flectric Comban¥ constructed the
outfit to Government specifications and under rigid Navy
Department supervision.

The eutfit consists of a low-lmpedance carboti mlcro-
plrone (trunsmlitter), securely fustensd to a nietal breast-
bhlate, and a set of heavy.duty, low impedance earphones.
A speclally constructed switch on the back of the hreast-
Date controls the microphone clreuit. The earphoties are

Utah type, attached to adjustable headband,
'l\\enl)-ellhl feet of very heavy weather and waterproof
contductor cable, terminating In a specigi brass plug, is
futnished with thls complete outfit. Current of not more
than 10 volts should e used. A storage hattery is the
most satisfactory current supply. ‘Talk in a natural tone

voice, when using the outfit, with the lips cloge to
1hemnul>ulhplece. shouting and loud talking should be
avoidec
Weo understand that the 1°.8., Government naid more
than $40.00 for each of these outtits. We have bought
the whole lot at a low price and are offering them. as
long &8 the supply lasts. xt $4.96 each. complete as shown
in fllustration. The shipping weight 18 9

Strict Money-Back Guarantee

All Shipmenta will be forwarded by FEzpress
Collect if mot sufficient postage included
with your order.

WELLWORTH TRADING CO.

560 W. Washington Bivd., Dept. SW-936, Chicago, NI
Internationally popular for its

many scientific and technical
articles . . ..

VERYDAY SCIENCE AND
MECHANICS is the finest
scientific — technical — me-
chanical — construction ma-
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 can
make things to sell.

Edited by HUGO GERNS-
BACK

Over 150
illustrations

A Host of Interesting Subjects
overed
Woodworking — Photography — Magic — Pa-
tents and Inventions — Book Reviews — Metal-
Working — Chemistry — Engineering -— Mi-
croscopy—Electrical Experiments—Household
Helps — Astronomy — Prize Countests — and

other subjects.
EVERYDAY SCIENCE

1 oc AND MECHANICS

99-C Hudson St.

the
copy

MONUMENT

New York, N. Y.
WORLD'S BEST MAR-

=15 ’9

Freight paid anywhere. Lettered Free. Erecled If dellrvd.
Nation’s best known, most beautiful and durable. Memori-
als, Tombsiones and Grave Markers. 30% savings guaran-
tee. Why pay mere? We :eli over 1.600 every year.
Write today for mu lree Cata

U. S. MARBLE & GNANITE OOMPANY
Deapt. A-92—-0nuu. Florida

PATENTS — TRADE MARKS

All 1

Form “Evidence of Conception” and
instructions
“How %0 Estoblish Your Righis'’—Free
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
478 Bowen Bldg. Washington, D, C,

SHORT WAVE CRAFT

the mike. A loud talk-back will be the
result if the set is 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 obtaincd
with this little rig. Operating portable
from Grizzley Peak, Berkeley, it put an
R-7 signal into Saratoga one evening, and
the operator gave the station in Saratoga,
some fifty-five miles 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. Hamilton while operating
portable on [Eagle Rock (Santa Cruz
County) some sixty miles airline away.
Both times super-regenerative receivers
were used at the other station. On Mt.
Hamilton a fifth watt transmitter was used,
and at Saratoga 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 faet that the
quarter-wave antenna was but 16 inches
away and had a direct lead. The quarter-
wave antenna works equally well whether
grounded or ungrounded.

The U.H.F. Wizard Six

(Continued from page 265)

Parts List for 5 Meter Super-Regener-
ator

7—.001 mf. mica condensers, Aerovox.
2—,0005 mf. mica condensers, Aerovox.
1—,0001 mf. mica condenser, Aerovox.
2—.002 mf. mica condensers. Aerovex.

5§—.1 mf. paper by-pass condensers., Aerovax.

2—5 mf, low.voltage (50 vt.) electrolytics,
Aerovox. X

2—8 mf. high-voltage (450 w.v.} electrolyticas,
Aerovaex.

3—15 mmf. variable condensers, Trim-Air.

1—1,500.0hm half-watt resistor. Aerovox.

Z—meg half-watt resistor, Aerovox.

1—100,000-0hm half-watt resistor, Aerovox.

1—2.000-0hm half-watt resistor. Aerovox.

1—500-0hm 1 watt resistor, Aerovox.

1—50.,000-0hm half-watt resistor. Aerovox.

1—1; meg. Y%-watt resistor, Aerovox.

1—3,000-vhm 3% watt resistor, Aerovox.

1—50.000-ohm potentiometer, Electrad.

1—500.000-0ohm potentiometer, Electrad.

1—2,000-ohm, B-watt voltage divider with 2
sliders, Aerovox.

1—2.1 mh. R.F. choke, Hammarlund.

1—30 h., 60 ma. flter choke, Thordarson.

l—powm- transformer (3ee diagram)}, Thor-
darson.

2—Acorn tube sockets, Hammarlund.

3—wafer octal sockets, I.C.A.

1—A-prong wafer socket, [.C.A.

1—7 x 8 x 12 m crackle finish eabinet and
chassis, 1.C.A.

1—954 Acorn tube, RCA Radiotron.

1—956 Acorn tube, RCA Radiotron.

2—6C5 metal tubes, RCA Radivtron.

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. Mr. Thorne Donnelley
and the Lakeside Radio Club, W9PZ, stag-
ing a “PZ Party,” with entertainment pro-
vided by NBC, CBS, and MBS, with prob-
able broadeasts 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, tnps. dem-
onstrations; and, of course, the prizes!

The sponsor, "the Chicago 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, W9KJY, Room
328, Hotel Sherman, Chicago.
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VEST POCKET SOLDERING IRON

ﬁ_ i Smallest good

now on the market.
Will do the work of
irons twice its size.
ty inch in diameter.

Only 11 inches long.
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 31.00
Gold Shield Products Co., 37 West 80th St., N. V. City
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SHORT WAVEI
COIL BOOK
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Short Wave Coil Data
for Every Conceivable

Short Wave Receiver

| Price 25¢

RADIO PLBLICATIONS
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SHORT WAVE SET BUILDERS
MUST HAVE THIS BOOK

@
. I’I‘ is now possible for the experimenter and
short wave enthuslast to obtain the most ex-
haustive data on short wave coil winding in-
formatlon that has ever appeared in print.
. As every experimenter whe has ever tried to o

huild a short wave set
experience. the difference Dbetween a good and

a4 poor recelver s usually found In the shert
wave cooils.  Very eften you have to hunut .
through copies of magazines. books, etc., to find
the information you require.

Betueen the two covers of this hook you now
find every nossible bit of information on eoil
winding that has appeared in prlut llurlnz the
past two years. Only the nwost meodem °*
has heen publlshed here.

No dublication. 1lustrations galore, glving
not onl¥ full instructions how to wind eoils, but
dimensions, sizes of wire, curves, how to plet @
them, by means of which any coil for any par-
ticular short wave set can be flgured in advance,
as to number of turns, size of wire, Spacing. ete.

There has never heen such data published in
such casy accessible form as this.

FRIENDS PESTER HIM

Dear Strs:

1 received vour Short Wave Coil Book and am
very well pleased. L showed it to my radio
friends and now they are aiways pestering me
for coil data, hi hi! ®

BERNARD A. DECKELMANN,
11348 So. State st., Chlcago. Il

RADIO PUBLICATIONS
97 Hudson Street,; New York, N. Y.

knows only too well by

Radio Pubtteations. 97 Hudson Street,
New York, N. Y.

Pleage send lmmediately, your Short Wave Coll Book. for
which T enclose 25c hercwith (coln, U, 8. stamps or money
order acceDtable). Book is to bo sent prepald to me.

Namo

Address

Clty and Bixla

Please mention SHORT WAVE CRAFT when writing advertisers
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The "M. T.” Xtal Transmitter

(Continued from puge 269)

when operating on the crystal frequency.
Using a 3575 kc. 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
extremely 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 vight. 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!z inch
receiving forms, for rapid band-changing.

“M.T.” Xtal

views of
Transmitter.

Top and bottom

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 construction 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 have the 6 volt plants in use. 1If
a D.C. power plant (gascline or wind-
driven generator) is tc be purchased es-
pecially for operating the transmitter, it
is advisable to choose the 12 volt type s0
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 curremt 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 a8 shown in Fig. 1, and is ready
for operation. 1f 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 wvoltuge-reguluior to
keep the voltage very close to the desired
6 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 be 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 mfd. 600 working volts electro-
Iytic condenser being used to smooth out
the commutator ripplee When buying
electrolytic condensers for transmitting
purposes always choose the very best qual-
ity and look for the D.C. working voltage;
the voltage rating should be at least %
higher than the actual voltage to be ap-
plied across the condenser. (The 450 volt
condensers will serve with a 300 volt gen-
erator and two in series will take care of
the 500 volt condition. Editer.)

Easy to Build as 2-Tube Receiver

This transmitter is no more difficult to
assemble and wire than the average two-
tube regenerative receiver. All leads. and
especially those in the crystal oscillator
circuit, 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.
circuit; 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 stage 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 sinall flash-light or pilot-

light bulb across the output stand-off in-

sulators and adjust the 5,000 ohmy 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 oscillator 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 ecrystal fre-
quency, this stage must be neutralized.

HRO JUNIOR

SUPERHETERODYNE

The HRO Junior is a snperheterodyne roe-
ceiver, otitstamnding for itg excellenee ad Lw
price. [t ix designed expressly for those wWhe
are interested in world-wide short wave recepe

tion. amd who dJdemand the performance of a
commereial-type receiver. biut do not require
| the highly specinlized features that aecessarlly

increaxe the cost of a recelver desigoned ex
pressly far twe-way comimercial service.

A nlne tnbe circuit (including two stagos
of preselection and two stages of 117, with
alr divhtrie triming comlensers) 1 pro
cisfon hjle tunipg condenser, separate shichled
colix, and striet udberenee to National's high
stamdard of quality peripits the attainwent of
nosurpissed  siloctivity aml sensitivity alb
oratory ¢rlibration of each coll range. phis the
unlque easy-remling tuning dlal (uo perplexing
intermiiogled  taning  scalesy  provides an ac-
curate menns for logging and locatiog stations
Fazt or slow tuning is sceomplislesl by the
clever arrangenwnt of the tuning drive mochan
ism Only ¢one knob ix nsed—no unbamdy
donhble or twe position knalis

For those desiring the speclalized features of a
erystal filter. 8 meter and amateur band épread, we
recommend the standard HRO!

Wiite for an illustrated description of both re-
ceivers.

NATIONAL CO., INC.
MALDEN, MASS.

e
IHavc You Seen the
New Magazine

(0

d THE VOCATIONAL DIGES ;

Telling you bow 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

Jobs Behind The News
The Choosing Of A Career
College (raduate’s I’rospect

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 mp(fly you, send a
quarter and we will forward a copy at once.

JOBS & CAREERS

]520 N. Michigan Avenue, SW9, Chicago. Illinois
e e |
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The procedure is quite simple and even a
beginner should encounter no difficulty in
making the necessary adjustment. une
the oscillator as outlined above and place
in the amplifier socket a coil which will
cover the same frequency as that of the
crystal. Adjust the small neutralizing
condenser for its minimum capacity. Now
plug the milliammeter into the oscillator
jack, open the cathode cireuit of the 6F¢
and rotate the amplifier tuning condenser
slowly through its 180 degrees. ‘Vhen
this condenser passes through the point
of resonance, the oscillator plate current
will undergo a viclent change and the os-
cillator may stop working altogether. The
neutralizing condenser is now adjusted
with an insulated screw 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 amplifier jack and this stage
is retuned for the minimum plate current
reading as before. The 5,000 ohnm 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
shown 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 between the two
colls may be up to several feet in length

SHORT WAVE CRAFT for SEPTEMBER,

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 G6F6 tubes when operating on the
12 volt line. For the tubes indicated, a 6
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 build this transmitter
and to learn of the results obtained with
it. Any additional information will be
supplied gladly if a stamped self-addressed
envelope is enclosed for reply.

any

List of Parts for Metal Tube
Transmitter

Cl Hammarlund tuning condenser, 140 mmf.
{.00014 mf.).

C2 Mica fixed condenser, 3000 mmf. (.003
mfd.) 1000 volts. Aerovox.

C3 Trimmer condenser, isolantite base, 10 to
30 mmf. Hammarlund.

C4 Mica fixed condenser, 6000 mmf. (.006 mf.}
300 volts.

C5 Mica fixed condenser, 6000 mmf. (.006 mf.)
1000 volts.

C6 Hammarlund tuning condenser,
(.00014 mf.). .

C7 Mica fixed condenser, 300 mmf. (.003 mf.)
1000 valts.

C8-C9 Electrolytic condenser, 8 mf. each. 600
working voltage. Aerovox.

R1 Metallized fixed resistor, 75,000 ohms, 2

5,000

watts.
watts or higher. Electrad.

140 mmf.

R2 Semi-variable reszistor, ohms, 50

1936

R3 Voltage divider resistor with sliding clips,
20,000 chms, 50 watts. Electrad.

L1, L2, L3 (See coil table and text).

RFC R.F. chokes, 214 mh. each.

CH Filter choke, 15 henrys, 150 ma. Thordar-

son.

XTAL Quartz crystal (Bliley Type PC3 or LD2
recommended).

One 12 to 500 volts dynamotor. (Carter No.
515. See text)

Two closed-circuit jacks for milliammeter.

One phone plug.

One plug-in crystal holder.

Two sockets for metal tubes.

One 0-50 d.c. milliammeter,
mended. )

Two 5-prong sockets for coils. Isolantite.

One b or 6-prong socket for crystal holder.

One electralloy chassis. 7x9x2 inches. 1. C. A.

One heavy-duty (15 amperes) switch.

One off-on switch for heater circuit.

Necessary hardware, solder, wire, RCA 6C5 and
6F6 tubes, ete.

(Fixed Resistors—IRC.)

1—6C5 metal tube—RCA Radiotron.

1-—6F6 metal tube—RCA Radiotron.

(Bud or Bliley).
Isolantite,
(Triplett recom-

Coil Table

Neutrallzing
Tap

Bunll'l‘urnu on L1 Turns on L2 Antenna Coill

80 m.| 22, No. I8, | 22, No. 18 8 turns up | 4 turns No,
d.e.c. close | d.c.c. close frotn the 22 (le.e.
wound I wound coldend | close wonnd
o1 eold en
| of 1.2
40m.| 12, No. 18 | 12 No. I8 | 4 tumns up Same as
dee. 1716”7 die.c. 1/18”  from the above
space pace cold end
20 m.| 12, Ng. 18 6. No. 18 No tap Same as
d.cc, 1/18%, dee %" | needed above
space space
Explanation: L1 is the oecillator coii; L2 13 the ampll-

fier plate coil. When operating on 40 or 20 meters with
an R} meter erystal, plug in an oscillator coli covering the
same frequency as that of the crystal and use the 40
of 20 meter coil In the amplifier socket. No neutralizing
tap is required unless the ampilfier is operated on the
same frequency as that of the crystal stage. The details
of adjustment will be found in the text.

With Your $1.00
Subseription to
Short Wave Craft

%" ¥ FREE

Brand New

Boo
The special subscription rate i1 7
months for $1.00. (Regular news-
stand rato is $1.75.)

Send the coupom today, with your
remittance of One Dollar ($1.0()
\\'hen your subscription 13 receivel

copy of our SPKCIAL ANNIVER
R,\llY GIFT will be sent to you—
I'OSTTAID.

You do not hare to be & new subserlher
t,u recelro lhll gm If you are a sub-

her a copy of sllnl(’r
\\’A\F’ (‘UI])P" wlll be sent you upun
receint of ¥1.00, and we will alvance
¥our subscription by seven months.

SHORT WAVE CRAFT, 99G Hudson Street, New York. N. Y.
Gentlemen:

You are also to send me nb!o

1y FRE!
Gift Book—SHORT WAVE G i

because it is our
Sixth Anniversary

FREE GIFT to YOU!

This year, SHORT WAVE CRAFT celebrates its Sixth Anniversary.
Annual increases in circulation, plus authentic, exclusively short-
wave editorial material, makes SHORT WAVE CRAFT unques-
tionably the leading magazine in its field.
notable ocecasion, the Editors have written this outstanding book.

To commemorate this

Partial Contents of Short Wave Guide

Enclosed you wlll find my remittance of ONE Dollar (31.00} (Cana
elgn %1.30) for which enter { uuh:criguon for Seven Months m SHORT WAVE CRA
lu and postpaid, a copy of

QUHO! E
inches—with over & hundrea wirs
tng diagrams and Photographs.

Short-Wave Questions and

Answers
1t is lmpossible to publish each month in
SHORT WAVE CRALT all the guestlons
{and thelr answcrs) sent to us. e have
printed with full illustrations, In SITORT
WAVE GIUIDE hundreds of Important
questions which have been recently re-
celved.

Short-Wave Kinks, Illustrated
Every short-wave (an 5 interested in
new kinks and shortcuts. Dozens of kinks
reach us every weck—and in SHORT
WAVE GI'IDE you will find a variety

o b of them. earcfully lllustrated, They will
snd For | prove very valuable to you.

SNORT WAVI
u.l/,

the Speciai Anniversary l

Simple, Efficient Short-Wave Re-
ceivers Which Anyone Can

Address

Build
Complete constructlonal plans for bulld-

State.

“ing many 1, 2 and 3-tube receivets will
also be found. Schematic dlagrams. lists

D hew Subscriber
Send remittance in form of check, money order or unused

|
|
|
I Name
|
I
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|
:

a ola subncrlber
U, *
Internat’l Postal Money Order.) Register letter if it contslns cnh or s
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of parts—everything you need to know to
bulld these sets and make them function
properly is included.
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Best Aerials for Short-Wave
Reception

The many elshorate antennas nuihhle for
short-wave Teceivers often present probe
lems for set owners, ﬂllnlﬂ' WAVE
GUIDE will help you decide which aerial
1o hest for your receiver. Many types of
antenna are Llustrated.

Practical Hints on Short-Wave

Tuning
fTundreds of short-wavre stailons are heard
by fans—and hundreds more could be

heard distinetly if omy You Knew more
about tuning them in. Expert adv: on
Proper tuning is included in SHORT
WAVE GUIDE.

“Police Call” Receiver and How
to Build It

The most stirring signals on the alr are

pelice calis and every fan wants to hear

these exclting alatins. Compblete detalls

for bullding and operating a *’police

call’® recelver will be found.

A Simple “Ham’’ Transmitter
There are thousands of fans who want to
bulld a slmple transmitter. Iere is the
ideal transmitter for beglhners. It I»
practical, yet Inexpensive to comsiruct.
List of necessary parts, wiring diagrams,
and construction dotalls are included.
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Metal-Tube Pre-Selector

(Continuxed from page 272)

are especially desirable as an addition to a
set using the old-style glass tubes, since
the net effect is to modernize the old re-
ceiver,

First R.F. Stage Untuned

An inspection of the schematic diagram
reveals the fact that the 6K7 metal tube
is employed in the first R.F, stage. It
will be noted that this is untuned. 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. oupling 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, whi{e the shorter winding is used as
a primary. For finer tuning, a small .00005
mf. condenser is shurted around the main
tuning condenser, permitting additional
spread of stations, which 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 eondenser in the plate circuit as
shown. The power supply is of the conven-
tional A.C.-D.C. type, employing a 6C5H
metal tube as a rectifier, with a filter con-
sisting of a 10,000 ohm resistor, by-passed
at either end by eight mf. electrolytic con-
densers in a single cardhoard container.
The filament voltage-reducing resistor i
contained within the line cord. The input
grid resistor, R1, is a 75,000 chm potentio-
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, SWI1, is
mounted on the same shaft with the po-
tentiometer, RI.

Constructional Details

The panel of the pre-selector measures
85%" by 714" high. The chassis 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 p ug-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 con-
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 to receiver as explained above,
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-
ly that their wavelengths must correspond.
The Hammarlund coil is recommended for
use with this pre-selector. |

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 condenser.

List of Parts 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, {ype BA-4P1
C3—Cornell-Dubilier .1 mf. 400 volt *“Cub™
Tubular Condenser, type BA-4P1
C4—Cornell-Dubilier .1 mf. 400 volt *'Cub”
Tubular Cundenser, type BA-4P1
C7—-~Cornell-Dubilier .1 mf. 400 volt “Cub’

Tubular Condenser, type BA-4P1 |
C5—Hammarlund Midget Condenser, 140 mmf.,
type MC-140-M
C6—Hammarlund *Star”’
50 mmf., type SM-50
Cg—Hammarlund Isolantite Trimmer Condens-
er, 10 to 70 mmf., type MICS-70
C9—Cornell-Dubilier .1 mf, 400 wvolt “Cub”
Tubular Condenser. type BA-4P1
C10. Cl11—Cornell-Dubilier Dual Section Dry
Flectrolytic Condenser, 8 mfds. ea. section,
150-200 volts, type MA-1102%
Rl1—Electrad Potentiometer with
(Swl), 75,000 ohms, type 202-8
R2—500 ohm Electrad Truvoelt Flexible Re-
sistor
R3-—-25,000 ohm Metallized Resistor,
R4—25,000 ohm, !4 watt Metallized Resistor
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
to 270 meters. Hammarlund Type SWK-4

Midget Condenser,

Switeh

% watt

CH1—2.1 mh, Hammarlund Midget R.F.
Choke, type CH-X
BI'1, 1P2—Twin Antenna-Ground Terminal

Strip
BP3. ]IlPd—Eby Binding Posts. Swl Switch |
1

on R
V1, V2—6K7 Tubes. RCA Radiotron |
V3—6C5 Tube, RCA Radiotron
Metal Panel and Metal Chassis
2—S8creen-Grid Clips for Metal Tubes |
3—Knobs
1—Calibrated Dial
1—4-Prong Socket for Plug-in Coils |
3—Octal Sockets for Metal Tubes
1—Roll Push-RBack Hook-up Wire l

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 con.denser replacements.
Now,

however, stardard Sprague 450

Volt and “600” Line Condensers have been
designed in convenient square size and 2%
inch uniform length so that they may easily
bhe strapped together with the new 8T
Mounting Strap to form any replacement
combination. Where mounting is a prob-
lem, the new Universal Mounting Flange
can also be employed, thus enabling the
serviceman to make a quick, easy replace-
ment to match the original holes in any
sct chassis. l

Three or four of these new small-size.
square units may be combined and still be
smaller than the original old unit which
they are used to replace. In some eases,
the cost of individual units used in this
manner is even less than that of exact
duplicate replacements. In others, the cost
is only a few cents more—and the use of
standard individual units insures better
results, both mechanically and electrically.

This article has been prepared from data
supplied by courtesy of Sprague Products
Company.
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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
clarity and beauty,
RCA hasdesigned

B

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 E
A Service of Radio Corporation of America

Now!

1936
EDITION

*

* - ORDER TODAY.

: 101 Hudson Street

| AND EXPERIMENTERS

»r

360 PAGES
OVER 400

THE

RADIO

HAN D BCI:JK ILLUS‘:::TIONS
FOR AMATEURS DIAGR ‘: ':l f

Complete
Radio Course
AND
Valuable
Reference
Guid.
>y >

Amateurs and experimenters “swear”
Liy the farts in this new llandhook.
No apace hf< heen waxted on nintter
which i+ not of practical use, Nothing ]
of value ha» been ed. The book [}

i« concise, to the 1 and profunely
ilhi-trated. PARTIAL LIST OF
CONTENTS: Learning  the  Code,
Fundamental Theory of Electricity.
Theory of Vaeunm Tuobes, both rereiving and trans-

mitting. Receiver Design.  Cry«tal Filters, A V.C,,
Andio Cirenits.  Conetrnction and Operation of trans-
witter-, Famous Jonex Tixciter, Numerous ¢ oil Wind-
fog Chuarts.  Radic Televhony. Controlled ('nrrier
Modutation. Complete 53 page chapter of 10 Meter
and CUltra-tligh  Freanency Eanimuent.  Comblete

25 page chapter oun Al Type+ of Antennas. [DPower
Supblies, Test Instrutients. Cathode 1Ray tscillo~cope

and Tt Applicstion to Shori-Wave Receivers anil Trans-
mitters,  Repulations of the Federal (‘ommunication
Commixion aml Board of Fire Underwriters. Completa

Lixt of Q" Sikunals, ete,, ete. Bize 67x4". Flexible card-

board covers.

Bend $1.00 Dlus postage (weight, 2 ibe},
heek or money vrder necepted, Regisier letter if You send cseh
of unused U, 8. postage stamps.

RADIO PUBLICATIONS
New York
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see list below.

denser deta; requires

volt A.C. or D.C.

20 Tricks with Tesls and

I kw. 20.000-volt
80-cycle primary
Ouelin coll

% k.w. 15.000-volt
80-cycle primary.

sion, addition.

numbers.
by colleges.

transformer; soa list below ... .. ...
Violetta type, high rrmumlcz coll data:
tyns:

transformer data,
Bultable for operating @- AT

inchi Owctin coll ... .. e
Electrle Welding Transf, (2 K.W. 110 Vt. Prim.
18 V. Sec. Other Sec. Vt. data Eiven.)..
Induction Colls—1 to 12 Inch spark dats
ARTIFICIAL FEVER Apparatus ...

(Low, Medium & High Power Dats Given)

DATAPRINTS

Just the

CONSTRUCTION

Information

You Need
To Build
Electrical
2 fe. .?pqu
Qudin in Apparatus

TESLA OR OUDIN COILS
Dataprint containlng data fer eonstructing
this 3 ft. spark OQudin-Vestn gell.
} K.W._ 20,000 voit transformer as “exciter”;
ineludes condenser datd. . .

8 inch spark, data for buliding, inecluding eon-

$.75

W, 15.000 velt
0.80

spark;: used for

“violet ray” treatments and ‘‘Dxperiments”.. 0.50
How to operate Qudin coll from & vacuum tube
COEYY 9000000000000000000000000000006000 0.50
3 inch spark Tesla coll: operates on Ford 1z-
nitlon coll .....oiveienionnn 0000000000050 §a .50
3 inch spark Oudin coll; 110 volt A.C. ""Efeck-
Coil’”* (VIbrator 13D ). ceeecraemaecae 0,50

Oudin Colls ... ... .50

TRANSFORMER DATA
transformer data,
Sultable for operating § ft.

110-volt.

110-volt,

 SLIDE
RULE

MIDGET

Metal 4" Dia.
Price $2.00 Net.

With ease and
Instruetions

Thls rule solves any problem in multiplication, divi-
subtraction,
rlves roots and powers of numbers.
tengents and cotangents of sll angles: glso loks of
Adds and subtracts fractions.

snd proportion: it also
sines. cotines,

Approved

8” Dla, 25" Sesle ‘‘Special’” Rule, $5.00 Net.

*Code™

TELEGRAPHOKE — HRecords
signals on stesl

Veloe or
wire by map-
ll'" "
Construction
30

110 Volt I.C. msgnet to
110 Volt D.C..

A. . Relensld. powerful
MOTOR—1/1¢ H.P..

Radlo Contiol for Model
13oats
Electric liefiigerator I'ata

Treasure or Ore ator
Water Turhineg

Water Wheels

Motor (Circuits (20)
Telephone Hook-yps (20)

100 Mechanlral M#vements

{*olarized Relay, Ultra-
sensitive

Shocking coll

Ring 4 hells on 1 eclreuit

20 Simple Bell liook-ups

uhlic Address 8ystem

Electrle Chime Ringer
tits an¥ clock

. 110-voit, 80-rycle
110 volt A.C, €0
(suitable for driving 12“ fan, etc.)—Dala..
MISCELLANEOUS DATAPRINTS
50¢ each Prepald

MAGNET COIL DATA
Powaerful battery electro-magnet; Iifts 40
S 1bs

lbs...80.58
lee 25 1ns..... vreers 0,50
300 Ib., Lift slectromagnet..... 0.50

110 Voit D.C. solenold; Iifts 2 1b. through 1 in. 0.58
110 ynlt D.C. soleniold, lifts 6 |b. through 1 in. 0.30
12 Volt D.C. solenold, 1ifts 2 1b. through 1 tn. 0.58

0.30

4

60 or 1200 cyele Synch.
Motor

Liuetion Balance

Telautagraph

Einthoven String Galvan-
omerer

Electric IFan Motor

Watch Demaguelizer

Electric  Furnace Draft
Regulator

Rullding a Shnple Tele-
phone

Ienition Coll Dats
Rattery Motor (small)
Wheatstone RBridge
Rotary Conserter

20 °'Electrisal Trlcks'
PARTIES ......... .

for LODGES and

Loek Bax 322

How to Fry Eges on Cake of Ice Electrically. 50
“Rewinding”® Small Motor Armatures.......

“ENGINEERING SERVICE BY
(20% off on orders fer $3.00 or more.

The DATAPRINT COMPANY

MAIL"
Ne C.0.D.)

RAMSEY, N. ).
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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 circuit, this
method is one way of accomplishing it.”

*Excerpt of paper presented before Institnte of Radio
Engineers by 1. 1. Zottu. ‘Title of paper. ~'A Multitube
Ultra-1!gh Freyueney (rsclllator.’”

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—brilliant 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 loculity, 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 ean 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 shorf-wave band,
a new scale is turned into position by the
band-change switch. An autownatic 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 nientioned in Short Wave
Craft. Please enclose stamped return en-
velope.

Short Waves and

Long Raves

What a Transmitting Station
W2IOR Built!

(Continued from page 268)

(A mighty fine job, King, and it is very
nice to know that many of the ideas incor-
orated in your trangmitter and station
ﬂnyout were gleaned through the columns
of SHORT WAVE CRAFT. This is one of the
finest looking “home-built” transmitters
we have seen 80 far, and it should certainly
serre as a fine inspiration te every red-
blooded “Ham.” It takes plenty of time,
thought and labor in order to turn out such
a neat job.—FEditor)

Chas. Hrdlicka's Station

(Continued from page 268)

The rack is constructed of steel fence-
posts or angle-iron welded together. I
read Short Ware Craft regularly and find
it a “dandy” magazine. One of my first
transmitters was built from Short Wave
Craft data. I have always found articles
on short-wave transmission or reception,
as well as different types of “rigs,” of par-
ticular interest. So, fellows, if you wish
a large following, stay with the short-
wave amateur.

Charles Hrdlicka, WISGI,
Kimball, So. Dak.

(A very business-like looking “Ham" sta-
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 statiom, we are elso inter-
ested in articles on such subjects. Your
idea of making the rack out of angle-iron
is @ very goed ome, and undoubtedly will
serve as a practical hint for many of the
“Hams"” who are thinking of building a
new rack.—Editor.)

Boy!
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Eachbock contains
32 pages and num-
erous iltustrations.
Over 15,000 words
in each book.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

*L ITERALLY thousands of radlo fans hate bullt the

famous DOERLE Short \Wave Radio Recelvers. So
insistent has been the demand for these recelvers, ss
well as construction detalls. that this ook has Leen
specially published,

Contalns EVERYTHING that has ever heen printed on
these famous receivers. Tlhese aTe the famous sets that
appeared In tie followring jssues of SIORT WAVE
CRAFT: s 2-Tube Receiver that Reaches the 12.500
Mile Mark,” by Walter C. Doerle (Dee.. 1931-Jan.,
1032). A 3-Tube 'Signal Gripper,” ** by Walter (.
Docrle (November 1932). "lherle "2-Tuber’ Adapted
to A. €. Operatlon™ 1July 1933). '“The Doerie 3-Tube
“Signal-Gripper’ Kleetritied,” (August 1923) and “"Tho
Doerle Goes ‘ltand-Spread’ ™ (May. 1934,

Tue to a special arrangement with S1iORT WAVE
CRAFT. we prescnt a complete 32-page book with stiff
covers, printed on an extra heavy frade of paper with
numerous illustrations. Nothing has been left out. Not
only are all the DOERLE sets In this hook, hut an
excellent power pack 1f you wish to electrify any of the
DOERLE sets, is also descrlbed.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1~ and 2-TUBE RECEIVERS

HERE has been a continuous demand right slong

for a low-priced book for the radjo experimentar,
radio fan. radlo Serviee Man. etc., who wishes to hulld
1- and 2?-tube all-wave gets powerful enough to ober-
ate a loudspeaker.

This book contalns a nuinber of excellent sets, some
of which have appeared in past issues of RADIO-
CRAFT. These sets are not toys hut have heen care-
fully engineered. They are not experiments. To men-

llonl t‘mly 4 few of the sets the following will give you
*ln dea.

*

@ The Megadyne 1-Tube I'entode Loudspeaker Set. by
iluge Gernshack. ® Electrifylng The Megadyne.
@ How To Make a 1-Tuhe Loud-speaker Set, by .
P. Chesney. @ How Ty Make 2 Simple 1-Tube All-
Ware Electric Set. by F. W, Harrls @ How To Rulld
A Four-Tn-Two All-Wave Electric Set, by J. T.
Bernsley. and others.

Not only are all of these sets described in this book.
but it contains all of the iliustratlons. hookups, ete.—

And helteve it or not, each book contains over 15.000
words of new leglble tvpe. Each hook 1s thoreughly
modern snd up-to-date. All the Iatest Improvementa
have been Incorporated into the sets,

Remember. these books sell &t the extraordinary low
price of ten cents; you can not possihly go wrong in
huying them, Despite its Jow cost, our usual guaran-
tee goes with this book as well!

IF YOI" DO NOT THINK THAT THESE ROOKS
ARE WORTH THE MONEY ASKED FOR THEM

RETURN THEM WITHIN TWENTY-FOT'R HOU'RS
i\_fc:l\gn\iz%l'}! MONEY WILL BE INSTANTLY RE-

There has Never heen sueh a
wealth of data published in
low-priced radlo books of this
type In the history of the radio
publishing business,

Take adrantage of the specisl
offer we are making and uss the
coupon helow.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

SW-9-36

RADIO PUBLICATIONS
101 Hudson Street
New York. N. Y,

Please gend immediately books checked:
O How te Build Four Doerle Short-Ware Sets...........10¢
O How to Make the Most Popular All-Wave 1- and

2-Tube Recelvers. 10c
1 am enclosing............c: the price of esch book s 10c.
{Coln or U.S. Stamps acceptable.) Books are sent post-
pald.

Name

Address

Clty. State.

Please mention SHorT WAVE CRrRAPT when writing advertisers

www.americanradiohistorv.com
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GERNSBACK'S EDUCATIONAL LIBRARY N4

\"ALL ABOUT

L AERIALS

]
~DESIGN
| _ INSTALLATION
DOUBLETS
DOUBLE DOVBLETS
INVERTED "L's
TRANSMISSION
T

ST TE 57

I!\' recent months the radio nuhlie has heen
. made aerisl-conscious by virtue of the many

artlelex an 1 advertisements on Aerial Equip-
ment which have appeared in many radio maga-
zines snd llterature. These articles have heen
&0 diversified. and in many cases so conflicting.
that the radir experimenter. fan and Service
Man are heglnning to serateh lheir heads and
ask: “'\WWhat's it all abeut?" As a conse-
qnence, the demand for & low-nriced hook ex-
plaining in a clear. Tteid manner the principles
underlyIng th= design and installatlon of efm-
cient aerlais has become a erying need. Fur-
thermore. the steadlly Intreasing nulsance of
man-made statle. resulting In nolsy radlo re-
ception—part{~utarly in conneetlon with short -
ware receivers—has made the importance of 8
good antenna & paramnount issue. For the thou-
sands of radin fans. both short-wave and hroad-
cast, who wish te know just what tvpe of an-
tenns they should use and why. thls book has
been especially puhlished.

ALL ABOUT AERIALS

In simple. understandable language thla hook
explains the theory underlying the varlous types
of serials; the Inverted ‘L' the Doublet, the
Double Doublet, ets, It explains how nolse-free
recention can he obtalned. how low-impedance
transmisslon taes work: why transposed lead-
ins are used. Tt gnes into detall on the con-
struction  of aerials sultable for long-wave
broadcast Teceivers. for short-wave receivers. and
for all-wave recelvers. The book is profusely
fllustrated in s manner which will appeal to the
most inexperienced in radio: clear. self-explans-
tory: it I3 written in so simple 8 style that it
will clear up dhe aerial situation in your mind,
once and for gil. Such a wealth of information
is presented 1n this book that you will wonder
how it can be done at this low price.

Balleve it or not, the book eontains over {5,.
000 words of clear, iegible type. 1t is thorough-
ly modern and up-to-date.

Remember that this book sells at the extra-
ordinary low price of I0c; you cannot possibly
go wrong in bLuying IL. Despite its low cost,
our ususl guarantee goes with this book.

IF YOU DO NOT THINK THA
11is BOOK IS WORTH T“‘IT“\?I"‘I’%"
i‘usnzgqnuouws AMD YOUR MONEY
WiILL BE [NSTANTLY REFUNDED.

There has never been such @
wenith of data published in 2
low-priced radio book at this
price in the history of radio bus.
iness. Take advantage of this
smeclal offer we are making and
use the coubon below.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

RADiO PUBLICATIONS {No. 4) $wW.9.36
101 Hudson Street
New York, N. Y.

IMense send Immedistely your book *ALL.  ABOUT

for which 1 enclose 10¢ (coln of U. 9. stamps,

TR1ALS,"
ie Book §s to be sent prepald to me.

sccepiable}.

Name ... =

Address ...

Htate

Ciey.
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| New 5-Meter Receiver
' Uses 3 Tubes

(Continued from page 281)
during transmission periods.

The coils 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
a G-volt storage battery; up to 250 volts
of “B” battery can 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
mount 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 signals.

This article has been prepared from
| data supplied by courtesy of Wholesale

Radio Service Co., Inec.

An"“F.B."DuplexPortable

(Continued from page 280)

l point the tube is most sengitive to receive
signals. Actual control of the regenera-
tion is accomplished hy 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 8ina. 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 signals 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 frequeney 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 medulator. The undis-
torted power output of this tube is suf-
ficient to 100% modulate the oscillator.

All batteries are self contained, 3-45
volt “B” batteries, 2.114 volt dry cells and
a 4% volt “C” battery are used.

The entire unit including batteries and
loud-speaker is housed in an attractively
| finished metal cabinet, 15}2 inches high,
8% inches wide and 9% inches deep.

This article has been prepared from
data supplied by courtesy of Ultra High

Frequency 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 erackel finish and high-grade
precision dials and meter are used.

This article has been prepared from
data supplied by courtesy of Custom Set
Builders.
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New / =
10c BOOKS

laments working directly off |

GERNSBACKS EDUCATIONAL LIBRARY N2 3

/IJWTING

CURRENT
FOR BEGINNERS

A TANTITT YOf LATYRTD AR ITLTE

'. -

RADIO PUBLICATIONS, 101 HUDSON ST. NEWYORK.N.Y.

ITERALLY thousands of beginners each yest
| sask the question *HOW CAN | ET
STARTED 1IN RADIO?" Ir order to under
stund the theory of radlo. it is necesgary. first
of all, to have g fundamental knowledge of elee~
tricity and. particularly of alternating eurrents.
\We stress this point hecause radic is 4 study of
alternating cutrents of a very high frequency
nature.

In this hook, which 1s prepared especially for
rew heglnners, we explain in a simple, lucid
manner: How Alternating Current Is Generated;
What Its Properties Ace: What The Laws Gov-
erning It Are. and How It Is Applied To Every-
| day Housohold Use. Furthermore. we give in

aimple language detailed inatructions on how to

perform practlcal experiments with alternating
curcent in the homne,

ALTERNATING CURRENT FOR BEGINNERS

This Look contains evervthing necessary to
Kive the beginner his frst foothold in the study
cf electrielty and Radlo, Electrie elreults are
explained wi(h' simpie analogles to hydraulie
systems. Ohm's Law, one of the fumiamental
laws of radio, is thoroughly exniained: the gen-
eration of slternating current: sine waves: the

Igl\lls—\‘olls. ampber+s, and watls are explained.

Condensers, transformers, A.C. {natruments, mo-

tors and generators—ell these are thoreughiy

discunsed. House-wirlng systems, eleetrical ap-
‘ I'!:I:’r;: and electric lamps—nothing has been

e .

Here are some of the practical experiments
which you ean perform at home. Simpie tests

for differentiating hetween alternating and di- 4
rect current; how to light a lamp by induction;
how to make a simple electric horn; how to de- *

magnetize & watch: how to test motor arma-
tures; how to charge storage hatteries from TC.
ouliel; how o test condensers with A.C.; hew to
make A.C. electro magnets; how to fry egds on
a cake of lee: how to make simpie A.C. motors
and many others.

The book contains 32 pages. Profusely illus-
irated with elear. self-expianatory dlagrams. It
containg over 15.000 words of clear, legible type.

r It Is un educstion lu itself and lavs the ground-
| work for a complete study of radlo and electri-

ty.

At the extrsordinary price of 10e, you ecannot
possibly go wrong. [Dlesapite Its low cost. how-
ever, our usual guarantee goes with thls book.

IF_ YOU DO NOT THINK THAT
THIS BOOK IS WORTH THE MONEY

| AERERG T RE TV Ry
WILL BE INSTANTLY REFDND.E‘I').

| _ There never has been such a
wealth of data published in &
fow-prieed radio book of this
type in the history of the radio
publication business. Take ad-
vantage of this speclal offer we
ar¢ making and use the coupon
below.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y,

RADIO PUBLICATIONS {No. 3) SW-9-36
104 Hudson Street
New York, N_ Y.

Please send immediately your book “ALTERNATING

CURIIENT FOR THE BEGINNER." for which T enclose
10¢ (coln or U, 8. stamps acceptable). Book is to be sent
prepaid to me.

Nam® e e an -

Address

| Ctty.

Stats.

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorvy com
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Cut Prices on Many Popular Radio Books

IMPFORTANT—The 25 books lisied pre ALL different ones §re those lisied in Inst month®s ad.

r— | BASSTBE AMATEY L8| EneTgele Ao rusin ar.
¢ herewith Present leeted i . (New Revise - » (Becond Editlon).
books.  We have, after an ormaeetice hon jof recent important radio || | jon) by A Frederiek Collims, | by V. K. Zworskin and E. D. HOW TO ORDER
because they represent the foremost radic books of their kind in || Cloth covers. size 5¥x74, 394 | WWilson. Cloth rovers, alze 5ix8”, || t shi 0
| print today. There is such a great variety that we are sure it wil] (| | Pages. 138 tllustrations. sl 97 332 pages. 180 {llustra- $2 88 i eanno : ] (':I'O.D. ur
satisly any taste as well as any reQuirement that the student of Pries oot . tons.  Price..... . :'r :;'e '.r:o{': '“'n't' :""'ws"‘"i"
 radio might have. . I[§1f you wish to becoms a radio | Does this book tell vou why and U. S, only) ““"p'u?;“ lr';
We publish no eatalog and ask you to be kind enough to order amateur (radlo _ham) this book [ how to use light-sensitive cell<? not thus listed will be shipped
direct from this page. Prompt shibments will be made to you || | 1ells you how. Everything In re- | The answer is that the firsi edi- b lect it jont
divect from the publishers. We merely act as a clearing house for eeiving and transmilter sots and | tion wes a “sell aut,”’ and the y"“"“ S sLMelan
£ umber ot radio publishers and QUR PRICES ARE AS LOW OR ||| how to bulld Ll secondedition, "brevght rignt up postage is not included by you.
w N .
| money order or eertified cheek. Register all leotters ...,.t.i,m':l:.zz | l.m::‘c'l: ::'id."m + betier volume
SHORT WAVES, by C. B. Leuts .O_F F I Ci A_L BHORT-WAVE IHNAGD":ITHHEORYI::D gl W LE A PRICED
B . R. - . by M. T, mis, 5th re-
and R. B. Gabie. St Covers. | RADIO MANUAL. Volumo 1. by | rised Edition. Cloth-bound: size | ELECTRONICS . RADIO BOOKS
Size 6207, 384 paZles. 258 1llus- | Huko Gernsback and H. W. Bacor, | 5%x8x1%“ thick; 1.000 Dages: | son. Cloth m.'n.b hize s‘,’@~“'.‘3'4
trations, Price was formerly §2.98. | with 352 pages. Illustrations. Flex- | over 800 1llus.; 450 review Sued- | pages. 45 illustrations '
NEw PRICE NOW, g7 (() [ ible, Looseleal Leatherette Binder. [t1ons and answers Frice’ e $1 95 | Here are 12 new. up-to-date books
oot 100 e §2.00 | e il TR v A e b g
The bigkgest and most complets | Prepald... . . " . i h r - £ st _pubiisied. Modern In every
book oft short NG eriloT Written in teatbook style, a tre- | Feader who may wish to know |sense. ALL BOOKS TNIFOKM
Imarinabie nhl:':- Im-ludl';g o "’{1 The one and only short-ware manual | Mendous amount of useful infor- ::r(r;el‘t:.l'::h:hnut 'w:n In’ foing on | from €4 to T2 pades; 50 10 120
Buperheterodynes. Television, Alr- | published. Contalns comstructional | Mation has been ecrammed into el el ] ng. ¢retofore given i!lunlrutiom. Al books written by
eraft Madlo., Ulira Short Waves. | Information on the most important | this thin-paper, compact reference | ..o .th" m“ﬁ ;uentlon. says | wellKnown radio authors.  Qrder
Dicections| Aftennae. "elc. ~ The | Short-Wave Receivers. sertions on | work. Radlo tranemission and re- | hob, 30" ciders: vacumm tomes, | Mo I RADIO SET ANALYZERS
authors are  famous short-wave | 8.3W. Transmitiers, Uit on have been covered. “‘from y o L
authorlties. This Is the best bosk | Waves, &V, Beginners seciton. | #0Up Lo nuts.”” A troly Sreat besk. f,’,',:::'j'.";m::{;‘;'.’“'w"nrk':"’fe-t g | No- 2 MODERN RADIO vacy-
on shorl-w_av:_L:r-lnt today. g,llz‘kl"l{t]'dr:{‘l‘ el!::'t.'-osr-“é.'w.l’ogs S “'low down’” an electrons and utoms | No. 3 ;v'& SB%SEHNETEHD-
Perimenters. sec VWL - Q
PRACTICAL TELEVISION, by | rerters Antennas, Buperelers- MOGERN RADID ESSENTIALS. No. 4 MODERN RADIO HOOK.
. T. 3 aynes, Amat . - 3 € g athaway. [ . o - ashbure
Fi i ot s o | ST b et R 8 e, B0 O | anany wave, maogo nawo (s s ot T el e
137 fllustrations. Pries $Js Rocetvers, B-W. Therapy, 8., [ BAEH, a0 over tee. . $1.95 | Paver ‘corers. size 6%ua83%", 126 |No. 6 BRINGING B ERTRIC
This bock explalns telovision in e s - pages, 350 illustrations. 1 (RADID) SETS UP TO
full. including slementary prin- NEW! Unllke most hooks dealing | Price i . DATE, by C. k
elples. photo-slectric colls. and all ity Thllo furdamentals, TIMHA” | Cotl dats, clreult data. testing | No. 7 RADID KINKS & WHIN-
e g S S e e R T Y
tles, images, mirrora, lenses. eic. | RADIO PHYSICS COURSE (?nd ﬂ,:f'.',, :[‘gh:d?'::-ito‘:l:d.i:a rl))rnlnu ";f every imaginable wrt,—'ln con.neg- ANSWERS, by It. D
enlarged editlon). by Alfred A. e88en1- | tion” with short-wave radio recep- Washburne
_— Gnliardl, Cloth covers. slge 710y | 141 Tadio theory, tion.” P"| No. 9 AUTOMOBILE RACIO &
ELEMENTS OF RADIO COM-| %% . 992 pages, 510 illustrations, i SERVICING
MUNICATION (Second Editien), | NUMeTous tables. $3.89 No. 10 hOME RECORDING
by John H. Morecroft. Cloth eor. | 17108 oo smmmrrminen P ® FOUNDATIONS OF RADIOD, by AND ALL ABOUT 1T,
s & Rudelph .. Duncan. Cloth covers. | PRINCIPLES 0OF RAO10, by |, by Geo. J. Saliba
;l:l l'lllzueslre-m(x)m.w,i e | he finent and most popular book | Size 51418%, 246 pages, 145 llrl:u' Kelth Henney. M. A. Cloth covars, | No- 11 POINT JO-POINT RE.
Price 2.98 | . eleciricity and radio.  Kach | trations. Numerous $2 47 aize 82534, 478 Dages. 3 SISTANCE MEASURE-
Fre d """"" subject is elearly discussed. with [tebles. DPrice ... W& 308 illustrations. Price '46 . 12 y&gl,s by C. E. Denton
ntreductory volume, written | the aid of dorens of excelient | This texibook gives you the funda- | A marvelously written textbook | N0 12 T O N SN
:l':.“';l‘:l’_" “:_‘:l;';:::gn'.“: ",y,';hn“' :'PII“':HIKI- lﬁi!lnléj" tmd!l"(lﬂ- mentals of etectricity as appiled | with the latest radio principles g}ﬁb';eg'o" AND
) b, | television, electronics and service | to radlo. It equips you for further | including gcreen grid and Den- PRE
ciptes of Radlo Communlostios.” | work, etc. HBiggest buy In radio, study tn the field of rarlin e tode, amplifiers. etc " gxz%ﬂg&t&}é"un _: ,45

RADIO PUBLICATIONS, 97 HUDSON ST., NEW YORK, N.Y.
ShOr'- wave scouts North Central America speaker. If excessive harmonies are being
:"lelsggwm?.zz n;".1 I}:wl"mar(l:ville,l Canada. developed in the amplifier, the Model 990

. -48.8 m. anitoba, Canada. vy - Wi i i i
(Continued from page 292) CGA--22.49 m.—Drummondville, Canada. slﬂtci‘lll‘“fl “fI“ SP:IO“{ :t‘l’ t'hls dlStO.I'tl()n by pro-
CGA--16.50 m.—Drummondville, Canada. (,. By a LR UL L LU a.speak-
IIGZ ~20.54 m.- Nauen. Germany. (‘ZA -23.7 m.—Drummondville, Canada. er with ] qrdmm‘y conjeal cone, \\'h_lch has
DIN 3145 m. Zuesen, Germany. CGA3—22.58 ‘m.—~Drummondville, Canada. a more limited frequency range, will not.
DJB--14.74 m.—Zeesen, Germany CGA2--21,83 m.— Drummondvitle, Canada. This naturally means when used with an
DJA—31.38 m.—Zcesen, Germany, HP51--31.28 m.—Panama, Panama. amplifier which is distortion free, (that is
DIC— 1923 m.—Zeesen, Germany HP5B—49.75 m.—Panama. Panama. with total harmonics of less than 3 per
DJD--25.49 m.—Zeesen. Germany. XECR 10.65 m.Mexico City, Mex. cent) the speaker will give Sk
IME—16.54 m.— Zeesen. Germany. XEBT- 50 m.—Mexica City. Mex. roduction ! 3 'l‘)‘l’l- l-"']h peukers nsine
DJQ-1%.63 m. Zeesen. Germany. HRE—21.7 m.—Tegueignipa, Honduras. L L speukers using
PARIS—19.68 m.—Paris. France. €OC-—-49.9 m.— Havana. Cuba. ordinary types of diaphragms, the makers

PARIS--25.23 m.— Paris. France. EH{J 4541.3115 m.- —Ssan lr’)edlru I[))e Ir\'liﬂcnris. D. R claim.
; . s, F y 51.15 m.—8an Pedro De Macoris. D. R. 'm i i

RERIS, 206 m. - Parie. France HUD—4625 m—Santo Domingo, D. 1 e gt R o e
TYA2--34.19 m. -Paris. France. i ate ’ Lt
YD g e praris. Franc Asia to match all output tubes. It is supplied
FTM-_1%.50 m.- St. Assise. France ZBW--34.29 m.--Hong Kong, China. with a universal field coil to match prac-
FTK—1n.90 m.—St. Assise. Framee. FMA--15.5 m. —Bandoeng, Java. tically any resistance. They are as fol-
HRJ- 20.64 m.— Goneva, Swit~ - PLV--31.9 m.—Bandoeng. Java. lows: 2500, 2200, 1800, 1500, 10600, 700, 300
HBP 3547 m.—Geneva. Switz R LU W S and 1800 tapped at 300 ohms.

HEBL—31.2% m. Geneva. Swie, PLE—15.98 m. -Bandoeng, Java. . rapp e —
RNE 25 m. Moseow. U. 8 & R. YDA--49.02 m.—Bandoeng, Java. This article has been prepared from data

ﬁupplied by courtesy of Wright-DeCoster,

EAQ-—30.43 m.—Madrid. Spain. Australia ne

HAT4—32.58 m.—Budapest. Hungary, Pralovi
HAGTIES mofudet funer
EHY 2059 m.—Madrid, Spain. VRIME 21555 m. Melbonrne.

PHI-—16.68 m.-—Eindhoven, Holland. a7 i .

PCJ—19.71 m.—Eindhoven, Holland. VKSLR—381.3 m. - Lyndhurst.

2RO-—-25.4 m.—Rome. Haly. Afriea

G o _ 8

1 O e S OPM—20.58 m.—Leopoldville, Belgian Congo.

IRW-—15,37 m.—Rome. Italy.
IR -22.%% m.—Rome. Italy.
ORK—29.04 m.—Rome Italy.

SUV--29.83 m.—Cairo, Egypt.
SUZ-21.7 m.—Cairo, Egynt.

Miscellaneous

FNSK—Normandie—22.73 m.—1500 miles eas

South America of New York.

HITABE--49.05 m.--Cartagena, Colom.
HITABD-—11.2 m.—Cartagena. Colom.
HITANRG- 49.65 m.—Barranquilla. Calom.

HIZABH 4955 m.- Rogota. Colom. New 12" sPeaker Has

HJJABA- 25.6 m.— Medellin, Colom.

=

HI5ABE--21.26 m.--Cali. Colombia. :

YVIZRC—51.72 m.—Caracas. Venezuela. WIde FrEquency Range

YV3RC- 48,7 m.—Caracas, Venezuela.

YV5RMO--51.2% m.—Maracaibo, Venezuela. @® This speaker has the new Para-Curve

YVERV--46.01 m.-Valencia, Venezuela. diaphragm which gives it a very wide fre-

PSE--20.7 m.—Rio De Janeiro. Brazil. queney range. Due to this wide frequency

PRF5 -31.568 m.—Rio De Janeiro. Brazil. e by it . b | . fully f

HCJIR- -36.5 m.—Quitn, Ecuador. sponse, It cian be used successiully for A o

HE2R™ 45 m.-Quayaquil. Ecuador. testing an pmphﬁer_. to ascertain whether it New ‘“Wide-Frequency” Response
PRADO—45.3 m.—Riobamba, Fcuador. 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 cycle of the applied A.C. the
diaphragm 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
“9_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 diaphragm has now completed one
cycle, 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 muvements of the diaphragm and
as they consider that the diaphragm has
moved in two directions, 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-cyele note heard from 60-cycle
A.C. on non-polarized receiver. A very in-
teresting and different cycle 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 ¢ycle of a 60-cycle per second
A.C. is applied to the coil windings of such
a non-polarized receiver.

On the first quarter eycle 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 poesition “N”. On the
third quarter eycle of the A.C., the mag-
netisin 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 c¢ycles
of motion to the one cycle of applied A.C.
and thus for 60 cycles per second we obtain
120 cycles of sound. Or the note can be
said to represent 240 vibrations per second.

(Note: if a battery is included in the cir-
cuit, the magnet will he polarized, and then
a 60 cyele 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 imnpinges on
the ear, the auditory system of the ear and
brain interpret the sound to the person
hearing it as a 60-cycle 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 60-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 60-cycle note to the listener.
This is because of the fact that the ear
heard the second, 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 harmonie, 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-cycle note
(the difference frequcncy between the
adjacent harmonics), as 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 1s more sensitive to a 120-cycle note
than it is to a 60-cycle one. Also, it is
possible in 1nany 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-
eycle 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 fact that the

difference frequency Dbetween adjacent
harmonics is always 60 cycles, it would be
interpreted as 60 cycles, a peculiar

acoustic 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)

10.74 me., Tokio, Japan, has been very
weak.

Moscow is now reported to be putting
out a good signal on its new frequeney of
9.52 mc. The call is RAN and the time is
7-8 p.m., E.S.T.

The 20 meter amateur band, although
quite crowded, is very good around 6 p.m..
1.8.T. In a very short time I ‘“logged”
stations in England, Spain, Ecuador, Ar-
gentina, and many other countries.

HarowLp E. BisseLL, JR.,
{Twerty-eighth Trophy Winner)
Toms Road, Stamford, Conn.

Report from South Amboy, N.J.
Among the 93 stations heard the past
month were (all time in E.8.T.):
CFCX — 6,005 ke.— Canadian Marconi

Company, P.0. Box 1690, Montreal, Que.,
Canada.” CFCX relays CFCF daily from
8 am. to 1 am. and Sundays 8 a.m. to
11:15 p.m.

HIT—6,630 ke—Ciudad Trujillo, D, R.— |

is heard regularly, with good strength.

VEYHX —Halifax, Nova Scotia. Canada,
has changed its frequency slightly; it is
heard quite regularly.

VP3MR—7.080 kc.—Georgetown, British
(iuiana, is heard regularly, but it is often
bothered with code; it has fair strength.

HH28—5.900 ke.—Port au Prince, Haiti,
is heard often.

XB0O—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, poaverful "'speech range™
dependabllity uaiter zll conditions the
D-104 is the cholce of veteran amateurs the world
over, Ruggedly coustructed—econmnical in price—
fully guaranteed. A precision bulit Crystal Miero-
phone Licensed under Brush Development Cowmpany

Tratents
ASTATIC MICROPHONE LABORATORY, Inc.
Dept. SW, Youngstown, Ohio

TEA AND COFFEE ROUTES
PAYING UP TO $60°° A WEEK

National mﬂ-ﬁm nor':. m’-‘n at once to
‘agul jocal roa o SXDerie
oeeded. O psaws o0 otr casﬁhl ?

:-.Frﬂ.lrlr: 'hiu':l:.h"“d Mw::a
I e Ll
for TWET Faces ", ALGERT 1L
86808 Monmouth, Cincinnatl, Ohls

yBACK NUMBERS
SHORT WAVE 7 O
C

CRAFT
MAILED PREPAID

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

The usual price for six copies would be
21.50 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. 1931; Sept. 1932; Oct.. Nov.,
Dec, 1933; Jan., Feb.. Mar., April. May.
June, July, Aug.. Sept., Oect., 1934:
1935—All issues; 1936—All issues to
date.

1f you do not specify copies we will use
our own judement 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 ls
a chance to get those copies.

As we have only a small supply of back
numbers on hand, this offer will be with-
drawn as soon as they have been sold.

We accept U.S. stamps, U.S. coin. or
money order. Rush your order today.

SHORT WAVE CRAFT

99-101 Hudson Street New York, N. Y.

SHORT WAVE CRAFT
09-101 Hudsen Street, New York, N. Y.

Gentlemen: I encloss herewith T0c, for which you
are to send me sly back number coples of SHORT

WAVE CRAFT as follows: e

Name .

Addresa

City. Stats
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are the Six EST
..WAVE RADIO

Without doubt you will have to go a long way to buy better make the study of this field of radio much simpler. The volumes
books on short waves than you find on this page. Each book is on this page are the finest hooks on short-waves which are puh-
written by a well-known authority on short waves . . . each book lished anywhere today. Order one or more copies today . . . find
has been carefully illustrated with photographs and diagrams to out for yourself how fine they are. Prices are postpaid.

.

101 SHORT-WAVE HOOKUPS

Campiled by the Editurs of SRORT WAVE CRAFT

How to Get Best Short-
Wave Reception

By M. HARVEY GERNSBACK
This book tells you pv-vylhm: You ever wented to koow

shout short-weve ferdptior
I radio listener and radio fan for

S ACH and every hook-up and diagram illustrated is slsn
atcompatiied by a thorourh explanation of what this
bartieulsr hook-up acoonplishes. what parts are requi
< wl-winding information. valucs of resisture. et . in fect.
F\'lylhlng you want to know in order to butld the set or to
louk up the deta requir
To be pure. il of the iinportant et uh:el- heve l pesred
in print during the past five ye in rh linshle haol
the * ID Iwinpler

LA D O

s

many lonk cxPerience in radio TEcePtion Sete sueh as the Dosrle. Diusm
wnd al acillodyne. Denton  “"Brend-+ Megadyne Trlple-
Wh one radio -u-nrr enabled to pull in stations from sll Globe-Trotter.” 3-Tube Ruperhe: inkiyne.

Reeeiver. “Dosrle™ 2-1ubs Bateary, -'Doerle” 3.1ubs_ Bat-
ur‘\;. "Doerls” 2-tubs A.C.. * I‘oerl' 3-4ube A €', Daoerle
“Signal Gripper.” Duo R F. ¢-tuhe Recviver. The Bargent
9-33 Tapped Col! Hecelver. Globe-Gipdler 7, The 2 Tube
B "mw—'l Tubee Equal 3. Ham-Band “'2-Tuhe [re-
Wee' yoth All-Way 8. Denton Economy 3. 7Tuh<
egenerative- Ouillndyn- will be found here. with Il
descriptions. In many cases. wo hava slea ineluded o melml

why s it thal the next fellow. with » much betier and more
expensive eyuipment. can only pyll in lho powerful stations
thul mny child ran get without much
he reason is intimate knowledte of short waves and how
they behave. Here are the chabiers of this new book
What are Bliort Waved and what ean_the listensr heas
on & shorl-wave receives of cohverter?

Hrrar s

M. Hamey C-u-.u-(l

B

Tar Pt P TIea AT

to get I

I 2. How 10 tuna and when to .!..n m ol the short waves hook.up for those who do net wish
| 5. How to identify shurt-wa ne .yrnbol hook-up, hut wish 10 h

T @ Esasonal changes in short- wnu uumion Thia is a very handy volume. eepeciallv tur thoss * "
i Types of receivare for short-wava nennhn who wish to siudy the beat sels in tha shurt-wave art, from
. Aerml syatens for short-nave recel one tube up 10 ten tubes.
! "r;:{i:ninn- from url u ton; n -

ba makes tter. hare are nun!
ke, i ghoriSraveIreseption Lt onen sera: o o oAb gt N aure 100 lllustrations, 72 Pages, Soc I‘\_

Stiff, flexible covers

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

VWF chose Lieut. Myron F. Eddy u write this book because
n experience in the amateur field has nade him pre-
eminent in ‘Mclme Fur many Years ba was inetruator of ndb
telesraphy at the R . Inetstute. He is = mem

VItE (Inslitute of Hadio Eusinesre). -lnu tha Veteran “u’o—
Im Operators Association.

{nu intend to become a ligeneed eode operator. if you wish
t-- u

40 Illustrations, 72 Pages. soc
Stiff, flexible covers

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

Tms is the best nnd wost up-to-date book on
the subject. It §s edbted amd prejmred hy the
edltors of SHORT WAVE CRAFT. sud contalns
s wealth of material on the Luilding and oper-
atlon. not only of typical whort-wave recelvers,
but short-wave converters a8 well,  Dozuns of
short-waves gets Are found in this bouk, which
contains hundreds of [llustrutions: actuai pho
tographs of sets built, hookups and diagrapis
guloru.

Thiz book is sold only at a ridiculousiy low
price becnuse it is onr ajin to put this valn
able work into the hands of every short-wave
enthisinst

Wa know that If ysu are at all Interested In short
waves you will not wish te do without this beck. It
is a most important and timeiy radio publication.

tablep fir reference Purpuess, etc.

150 11lustrations, 72
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ing with neceseary drill words is aupplied o thet you may
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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 4 to 6 p.m.

LSN—21,020 kc.—Buenos Aires, Argen- |

tina, heard on May 29 working with New
York; good strength.

HISB—6,050 kc.—Santiago, D.R., has
been heard 5 or 6 times, fair to good.
PCJ—9,595 kec.—Eindhoven, olland—

heard on Wednesdays, several times.

LRU—15,290 kc.—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.

HI8Q—6,240 kc.—Emisora Carta Real,
Avenida Espana No. 12, Ciudad Trujillo,
D.R.; Broadcasts daily from 10:10 am. to
1:40 p.m. and from 4:40 to 7:40 p.m.

1.8X—10,350 kc.—Argentina—heard on
June 19 testing with New York at 8:25 p.m.

Veris received—CFCX, DJI, DJM, HIBQ,
HRD, and HBL.

FLETCHER W. HARTMAN,
365 John Street,
South 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 Republic pops up with
another new station—HI8Q, in Trujille, on
6.24 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, 9.64 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.

I'g.l, Holland, on 9.59 meg. seems to have
picked a good “spot” for their Wednesday
“llappy programs.” They are coming in
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 4678, 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 |

glow, 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 be 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 |

stecl—whichever you happen to have handy.
If you are not particularly efficient in mak-
ing small mechanical parts accurately, or
if you 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 kneb 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
experience you will be able, with a single
flip of the lever, to rattle off 5 or 6 dots
like “nobody’s business.”
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Advertisements are inserted at 5¢ 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 October issue should reach us not later than August 5.

GENERATORS

TURN SCRAP INTO MONEY.
Autopower shows you how easiily and
ecconoutically auto geherators can be
converted into A.C. or D.C. generators
and D.C. motors, 2 to 1000 volts: for
sound, radio. power, light, or welding.
No previous experience necessary—com-
hete information all in new Louk. with
simple instructions and 1illustrations.
Endorsed by thousands. Only $1.00
postiald.  Aut ver. Ine, 414-D So.
Hoyne Ave.. Chicago,

“HAM'” OFFERS AND WANTS

SWAP — CARBON. (ONDENSER.
ervital and velority Inlerophones—an -
plifiers. trumpets, hafes and all kinds
of suund equibmenit. (‘an use Audiv
1 Freauency  Oseillator—Osclllo-
scaps—{actory tovols and equipment—
oftice equlpment-—Illadios—refrigerators
—or what have you. Lifetime Corpura-
tlon, 1010 Madison Ave., Toledv, Ohlo.

SELY, FIVE TUBR SKYRIDER.
Three tube (iross Fagle, Declman all
wave station finder odcillator. Want
lurger receiver Mcott, Silver or simllar.

Glenn Wett, Chanute. Kans.

1

| SKYRIDER BARGAINS, ALL
Models. Seil or Trade. Alse RME.
Cameras wanted in Trade. .Also Iinoe-
ulars. Wells-Smith Radia Corp., 26
N. Wells street, Chicago, Il

[ COMPLETE 10 WATT NTAL
‘Transimitter . John lenmninger.
I:_ll 13 N. Howsrl 8t.. Philadelphia. P'a
“'Hl-'wl L — bOERL -3 RN

ASL—CARDS—SWL

Q8L's! SWL's! SNAPPY! BRIGHT!
Diffeient! New FEquipment. Different
Ideas. These bring results. 200 two
cciors. $1.00. Made to order. Free
Samples. Prompt Nervice. W3AUB,
Tupelo. Miss.

ATTRACTIVE SILORT WAVE LIS,
tener's DX Cards.  Amateur's (8L7a.
Suinples (Stamps). WSESN, 1327 Lone,
Toledo. Ohlo,

I. 'Tarrvtown

INSTRUCTION
———_——
AMATETL R A D10 LICENSES,

comblete training.  Resident amd eor-
rednondonice coutses. Exery graduste 3
leensesd operator. N. Y. Wireiess Sehooi.
1123 Itroadway. New York.

USRI, SWL CARDS, NEAT, AT-
tractive, reasonably priced. dambles
tree. Mlller. P’rinter, Ambler. I’a.

OII\I’S'Msc:\E\l\;LA'(‘!il])ﬂugbATOR— 0 .‘)1\\1"!. 200 CARDS 81.00. WRIALM,
Lightning Stide Rule: soivas all prob- 942 Lihwoo! Avenue. Columbus. Ohlo.
Tems of Voltage. Current and Resist-

ance. Power. Wire Sizes. etc. Range: SKORT WAVE COMPONENTS
micro-amp. 10 1000 amps.: 1 micro-rolt

to 10.000 volts: 1 micro-ohm Lo 10 meg-,

PLUG-IN COILS, [5-210 METERS.

ohms: 1 mlcro-watt to 10 megawsltis:| Spuce woumd on standard four protg
{wire sizes 0 to 36 B. & S. gauge. In- aonusl..'ﬁ ulet postpald, Noel, 723 Birch.
Scranton, I'a.

|troductory price $1.00 Drepald. ‘The
Dataprint Co., Box 322, R . N

I BARGAINS: NO, 237 TUBES. NA-|

SHORY WAVE RECEIVERS
BUY YOUR RECEIVER 0N HINDN'

tionally Known make. guaranteed 10
far $1,00. Other numilers at low prices.
Write numbers you are Interested 1||| *Fasy I"syment” Flan. Write Hinds
Landd how manv.  Gold Shiela |'l’0\]lll:lll & Fxigarton. 19 H. Weils 8t.. Chicago.
iCo.. 17 West 60th 8t., New York. inols.

magazine you are looking

KEEP YOUR MAGAZINES CLEAN

With one year's subscription at $2.50 or with 12 back numbers for $1.50, we will
furnish absolutely FREE a 10x12%" stiff leatherette HOLDER.
numbers available, see page 315).

This will permit you to

keep all your magazines together.
Our supply is litited, therefore we would suggest prompt action.
SHORT WAVE CRAFT,

(For list of back |
keep your room or shack tidy and be able to find any |
for without loss of time. This holder is large enough to

99 Hudson St., NEW YORK, N. Y.

THE ONE AND

ONLY

| Encyclopedia on Short Wayes |

By C. R. Leutz and R. B. Gable

Bound

334 Pages—Over
345 lMlustrations
hand-
somely in red
linen, stitf
covers, Size 6x9”

WQHORT WAVES” s written by Leutz and Gahle, two foremost radic
suthorities. You will remember Charles R, Leutz as one of the ploneers
in radlo. alse designer and manufacturer of the famous LEUTZ Transoceanic
Receivers. Mr. ltobert Gable owned and operated one of the finest low power
broadcasting stations in the country. He s well known as an experimenter
and research worker in sclentlfic flelds.
Considering the value of this book for data alone. its cost should really be
more than originally ssked. But when you see the tllusirations in the book
you will marvel at how this book could be sold for ONE DOLLAR. It
original]y sold for $2.08.
The book ls printed on a very expensive super-calendered paper.
384 pages wlith over 315 photogranhic 1llustrations and disgrams.
of these books Is not expected to ast long. Once they are gone no additional
coples will be available. ORDER NOW-—be sure to tell your friends about
this remarkuble book value. Send the coubonm (oda¥ for Your copy of
“SHORT WAVES"™ by Leutz and Gable.

It contsins
The suppl?

YOU SAVE $1.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS! THIS
BOOK ORIGINALLY SOLD FOR 52.98

“SHORT WAVES" Is the most Important and comore-
henslve volume of short-waves ever published. This book
has EVERYTHING on short-waves—Iit literally containg
s _tomplete education on short-waves.

MAIL COUPON TODAY!

gllisqufm\g.:\ll-ERPEI}’I;ErGATlDN
R
D L G [ PO
, rK. Ve
SHIP TO SHORE RADID TELEPHONY R I .
| DIRECTIONAL ANTENNAE o b g L A P NP vl A
TELEVISION opy of "sﬁou'r WAVES™ by Leuts snd Gabls. I understand
| AIRCRAFT RADIOD AEI?UAISMEEEEIVERS :;:;nmm-{,}aur:-;:’ne;:"mmmn,-h‘r‘\m;ﬂu days if 1 am not
BRO T saiisl » oy esfunded.
'lsl,i'.?g} !SVI:(‘)’RET WAVE‘S: (Medieal and Surgleal

Anpplieatlons)

AMATEUR SHORT-WAVE EQUIPMENT

Don‘t forget that this comprehensive
8 MONEY-BACK GUARANTHE. n
fied with it. return

WAVES'" by Leutz and Gable,

|RADIO PUBLIC
| 103 Hudson St.

it within thres days for refund.
the coupon at the left for orderlng your copy of 'SIIORT

New York, N. Y.

volume is sold on NAME
you afe hot llL!l-
like ADDRESS
CITY BTATE

ATIONS

D —— ot —— ——— ——

dnclude 15c extra to cover malling charges)
© (5S¢ foreign countrias® B0

Please mention SHORT WAVE CRAFT when writing advertisers
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the Jate Model RCA-—Vietor Radio

6 Ibs. AD 600, Speaker complete
Genuntne RCA 67 Automoblie radlo, 6 ohin speakers.
67 for M 31 ar General f
Fleetrie ridlios.. =S

10 INCH SPEAKERS
1000. 1200. 1500, 2000 ol lield coils. Brand new, less

OUILDUL Lransfotmers.
10" SPEAKER less transforiner " $1‘95

OUTPUT TRANSFORMERS, extra 25(:
1" 15-2A3 extra e s
OUTPUT TRAMSFORMERS. single 39c

pentode, extra .
AD-1601 Shipping weight. 10 Ihs.

GENUINE KOLSTER 12-inch
P — N DYNAMIC
: SPEAKER

A husky 12-inch
heavy-duty dynamic
speaker, excellently
suited for large P.A.
svstems. Has free-
edge cone with voice
coil flexibly mounted
on chamois leather.
Field coil resistance
6,000 chms. Quantity

limited. Measnres 12 in. in dlameter Your Price
Iy leep. Net wl 0% lbs.

by ¥ in.
ship wt,, 9318 D $ 50
No. AD-3502 Kolster 2 in. Dynamie

SPeaker.

CCA Wet Electrelytic 212 MH. SHORT WAVE
Filter Condenser R F. CHOKE
500 volts y
4 MFD 15¢ 3
G MITRL 20 'l‘hle low Loss Chokes Jie

ME Waound on selanclte forms
AAIED 234 are uxed in every 8. W, Set.
10 MFD 30¢ | Special I'le \Wound Chokes

S04 15¢

Al
12 MIPD 35¢ 3 =
. AC-DC Line Cord Resistors
1 MFD 40¢ [ |, the followlng stzes 13.

— 150 160 180, 190. 200, 300,
16 MI'D 43¢ [0 L0

ohm. Line Cord
Complcte parts T stock Resistors AD 3

0.3 .25¢
for all diagrams ape
pearing in Short Wave M
Cratt. ~ Radia _ ﬁ))}ﬂ)jm;’}}i
Ceaft. n;:_. "

Popular

chanics. &ete.

F R E E 04-page catalog and treatise, Hend stamp
N for oul FRIEE treatise and eatalog whieh

contatitk much valuable data and rtadio informacion.

There @8 no obligalion jnvelved. Absolitely free.
ltook genl by return mail

SCOOP—THE BUY OF A LIFETIME

Genuine R. C. A.-Victor Dynamic Speakers

These are the sume high quality speakers that are used in

8.
RAND NEW 6!, INCH SPEAKER
1500 ohms. Output transformer to mateh 38, 12A7, 71A. 43.
45, ZA5, 47. 5%, 53 tubes, etc. Shippitg weight

89°

As Ilustrated

R.C.A. Phonograph Motor
Thls is the same sturdy
motor ysed {n the hlgh-
est  quality phonographs
aml combinations made
by R.C.A Vietor. Llst
I'rice $18.52 complete with
turutabie, Designed for
110-120 volts, A.C.. and
avallabie for ejther 25
tr 60 cyeles {niease spec.

SPECIAL OFFER

DILCO R.C._A. Licensed
1009 Triple Tested TUBES
YOUR CHOICE oLy,

ANY GROUP  $9 00

7 Quan. Tvpe Quuan. Type
\ 3 50 5 2§A
2 1247 4 35-51
2 203 4 36
12.— o7 1 47
6 26 4 82
6 01A 9 [0
6 — 174 4 544 Quan.
1 30 [ 20 3
4 — 31 4 33 3
£ NEY 94 46 3
{— 56 1 148 3
2 10 3 4 3

2 18
866 RECTIFIERS.

Three-Gang Midget Tuning Condenser
o Capaeity 000365 mr.
Y Measure 3 "x1i,% 5C
shaft. With eompensating
cutidenser,

Mo, g
\'?)t'?(nl'::n‘ 49c¢

Four-Gang Tuning Condenser

Crpaclty 000365 per sectlon.
.:'nhd brass plates. Ship. wi.. ~

bs.
;Jn. AD-115 YOU IR I'ILECE 20c

Midget Variable Condensers
Exccllent for use as antenna telmucrs
in short-wive sets and as vernier tun-
ing econdensers.  Capacity  approxi-
mately 20 muf,  Mold romplete whth
kol and pelnter,  Hingle hole mounting. 9 solid
hrass plates.  Sulp. wi.. 15 b,

No. AD-117 YOUK FiiCL 25(:

UNITED RADIO COMPANY

Successors to Radio Trading Company

58 MARKET STREET Dept. 8-7

New Velocity
“Mike”

® TIIS is a new tvpe

of velocity micro-
phone—radically dif-
ferent in design yet in-
corporating the latest
engineering improve-
ments in this tvpe of
microphone.

The basic principles
of this new microphone
eliminiate many of the
inherent faults of a
pressure-operated unit,
in that it contains no
stiff diaphragm with its
basic resonance peaks,
but depends on the ac-
tual velocity of the
sound wave actuating o
lightly floating ribbon,
with no resonance point
of its own, for excita-
tion.

Due to an entirely
new structural feature
developed and used ex-
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

Fur T8 HI'M O records.
:hm,‘gl.hlo 1bs.
o, -106
YOUR FPRICB $3'95 Limited Quantity
Yaxley Band-Changing Switch
- Designed especlally  for
_a:- ver plated contacts. Con
sists of six 2-gung decks
—12 gangs in all. Three
noriticns.  Excellent for
short-wave as well as for
the low brice shown helow, sl wi.
e he hip wi, 1 1. , 29c
AD-1114, 5 pwsltion switeh 49¢
BANDSPREAD VARIABLE CONDENSERS
Available with 11 plates, (approx.
17 plates, (.000365 mf): 23 plates,
{.0005 mf): 46 plates, (,001 mf).
For short-wave bandspread peceiv-
trs as well ap for standurd hroadeast and
lotig-wave reeeivers. Ship. wt., 2 lbs,
C
ER
Munufactured by General Electrie. A well (y
trameformer. His 6.3 volt fllgment i\lu(l]:.}_ f):gng}
for 110-125 voits. 50-60 ¢, AC. Spee-
ftications: 6.3 V. 21 ymp, Wikl
C. l'..l_ 9 Wills. for plute eurrent, SLfp.
WL, 3 Ibs.; aiso available in 2V,
No. AD-101, 6 to 7 tube
t':'lns‘fol;'nwor. 5 mils. 990
0. <102, 7 to 8t
s $1,49

iy whieh when ordering.)
y all-wave sets. Ileavy sii-
analyzers. List price $1.39. Never Lefore oitered at
00025 mf); 13 plates, (0003 mf);
No. AD-116 Ysirlable Condensers—cach.. .. 25
T sro el &0
G. E. POWER TRANSFORM
amps._for fil. of 80 tube: 750 V.
transformer, 100 mils.
0. A

N D-103, 8 ¢t
transformer_ 125 ?r’ll(: fube $1'96
R.M. A. Color Coded Carhon Resistors

!

These are all Brand New Stock.
100 Assorted sfzcs 50 ghin—

5 meg ohm. 1., 14, 1 watt

sizes  guaranteed 107 ae-

S_urm'y reslstors.

ampleie assortment

160 reni<(ons $1.50

Indtvida BIZew .2¢ each.

A Iab—slllggnng welght

4 S

Unshielded Power Transtormers
. G-8 Tube 6.3 volts

. These transformers, the produets of

one of Amerlea’s largest radio fac-

L~ torles, are brand new. 6-tule. 6.3

B¢ rilauient, 980 filament. 5 volt. 730

= - volt, P hjgh, Color code diaxram

with eaetr one: ideal for replacement
fﬂrDroirOmiiw i d
-201 G-tube unshiclde:

tignsformers $0'65

AD-202 tube unshielled transformers .BS
AD-203 10-tube unshiclded transforniers. 1.18

NEWARK, N. J.

internal or background noise in operation, Crystalizing Lacquer
and is entirely unaffected by change of -

temperature or humidity. The directional 5 e
characteristics of this microphone reduce @ SHORT-wave
feed-buek to an absolute minimum, allow
radieally  higher gain, and decrease ex-
traneous noises in installations where the
unit must be operated neur the speakers
and the background level is high, its mak-

ers stute.

One model is furnished in a high imped-
ance unit for working directly into grid
of tube., and also in a low impedance unit

to operate into a 200 or 500 ohm line.

set-builders have heen

anxiously awaiting some form of ervs-
talizing liquid finish for their metal cabi-
nets, and at lust one has made its appear-
ance on the market. This new Crystalizing
Lacyuer is “good news” to all short-wave
“Funs” and “Hams.” for it is not only
available in black but also in various colors
including red, green, blue, vellow, and
brown.

This lacquer is a high-quality air-drying

The grid-unit model has an ocutput level finishing lacquer, which produces a heauti-
of minus 58 DR and a frequency response ful professional finish on any metal parts
of 48 to 12.600 c¢ycles, while the line job on whieh it is applied. On drying it pro-
has an output of minus 6! DB with the duces a beautiful ervstal etfeet on the sur-

same frequency response.

face; it is easy to apply and requires no

This article has been prepared from special skill or equipment. This erystulizing
data supplied by courtesy of The Lifetime lacquer can also be applied on wood or

Corp.

other metals.

Girl Operators, Attention!
Listen “YL's” and “XYL's™!t Why not
send the Editor a good photo of vour
“Rig”—and don’t forget vourself, A
separate photo of yvourself will do.
with a “clear” photo of that station!
£5.00 for best “YL™ photo—Editor.
See page 649 March issue for details,

It is available at most radio stores ut a
nominal price for a 2-ounce hottle: or in
pint cans, where a lot of surfaee has to be
covered. The manufacturers will be glad to
mail to those intercsted specimen cards
showing the various colors and the effects
produced by the lacquer,

This article has been prepared from data
supplied by courtesy of the General Cement
Mfg. Co.

Please mention Snort Wave CrarT when writing

WwWWW.americanradiohistorv.com
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New Hammarlund
Super-Pro
(Continued from page 279)

rectly to the receiver through a twisted
pair lead-in. If all-wave reception is re-
quired 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
connect between the lead-in and the re-
ceiver, but as explained previously, due to
the use of the Faraday shield input sys-
tem in this sct, the use of such a trans-
former is neither necessary nor desirable.

The receiver is equipped with all the nee-
essary controls to 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 “on
the air” report.

This article has been prepared from data
scupplied by ecourtesy of Hammarlund Mfg.

0. |

’\

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 cireuit, provision
is made for satisfactory operation over =
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 cycles. The desired range is selected
by means of a multiplier switch mounted on
the panel. Individual adjustments are pro-
vided for making the indieation 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 of

| any items mentioned in Short Wave Craft.

Polk, R. L., [ o] T
R
Radio & Television Institute, Inec.. ...300
Radio Constructors Laboratories 297, 303
Radio=Craft .....ccoimimmmmnniine 304
Radio Handbook, The..... L3LL
Padio Publications....... . 212, 313, 314
Radio Training Assn. of America #00
RTA Institutes, Ine... ..300
RCA Manufacturing Co., Ine. .311
S
Sargent, E. M.. Co............ .303
Swort Wave Coil Boo .308
Short Wave League.. 300
Short Wave Manuals... 306
Short Waves......cuwnueee. 317

Teleplex Co.ooeveee .
Thordarson Electric Mfg. Co.
Twiplett Electrical Instrument Co.
Try-Mo Radio Co., Ine....

Turner Company, The.

u
Ultra High Frequency Products Company..
United Radio Companv
U. S. Marble & Granite Company

w

Wellworth Trading Company 306, 308
Wholesale Radio Service Co., Inc.......... 296
Woman's Digest. e 419

(While every precaution is taken to insure

accuracy, we cannot guarantee arainst the pos-
sibility of an occasional change or omission in
the preparation of this index.)

Please enclose a stamped return envelope.
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For beginners, experts
enced Opetrators and
schoolroom. The sure
easy way to learn code
and to step up your speed,
This amazin new in-

THE PERFECT

CODE

TEACHER ' strument  will  record
your own sending on
® gcuble row perforated

NEW MASTER
TELEPLEX

words can be recorded

on one tape.

TELEPLEX CO.
72-786 Cortlandt St. New York c"!
IThg New Master Teleplex “The Choice of These Whe Knew

OPENS A NEW ERAIN
most urgent and serioun

o ns

recipes [rom
Send =
WOMAN'S DIGEST, §5-8W Hudson 8L, New York City

=1 NoBatteries
No Winding
All Electric

{1t is the same
in oprinciple,
and in opera-
tion is equal to
the Wheatstone
ertorator and
Transmltter.
which cost over

j $1,000,

BUY IT OR RENT IT
Send for Folder 8.9 which tells you how to get
the use of this instrument without buying it.
No. obligation, We fumish comiplete course
and personal Instruetion with a money-back
guarantee. Low cost, cusy terns. \Vrite today

for informatlon.
" " Standard Tefeplex
HAM s PEG' AL A highly efticient code
teacher using heavy speeclally prepaied waxed aper
tape, having two rows of perforatiotis. Write for Free
foider 8.W,
Wae aro the originators of this type instrument.

WOMENS MAGAZINES. [t pressnta todsy's
probloma for women, des— international
umor, travel sketches, prise contests, unusual
world—loady of entertainment #nd information.
or $1.00 for the mext 5 lwsues.
tter newsstands.

amusing aeti
allover the

10c for sample eof
L3 sal FMS :t’gﬁ
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Transmitter
(Continued from page 261)

which have been built into 12 heavy trucks.
Each transmitter has its own power-plant
installed into 3 trucks, consisting of Diesel-
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
technieians required, and as office space for
the chief engineer. Finally, there are 2
other trucks which carry a completely
equipped felevision 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
with Diesel engines.

Lots of "Fan" articles in OQctober
lssue—Don't Miss [l

PO OO

PP PPN

PPN

NO ONE:s:ioiscanns

SHORT WAVE CRAFT

L o b b b gl

Readers keep their copies for years as a
steady reference and thousands of letters 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 beary substantial material and_is
covered with black grain leatherette. The
name of the magazine is stamped in gold on
the cover.

An ingenious mechanical arrangement is

provided which makes it possible fo hold the
copies fat when reading from the binder.

SHORT WAVE CRAFT Binder as
described, prepaid in the Unized$125
Stares
Canada and foreiga countries 25¢ extra.
We accept money order, check, stamps or cash.
SHORT WAVE CRAFT

Wy iy Ry Y

Sy iy iyt

99-101 HUDSON ST.. NEW YORK, N. Y.

W L o o i o g g g g d i g d g

Please mention SHORT WAVE CRAFT when writing advertisers
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VER in the six years that SHORT WAVE CRAFT has been published, have we found anvthing

that is as wseful and ornamental as the WORLD-GLOBE LAMP we now offer free to our readers.

This beautiful WORLD-GLOBE LAMP measures 1714 high. The aturactively colored shade,
with nautical and map desigas, 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 614" 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 hour scale found at the north pole.
This permits determining the correct time in any part of the world.

The metal parts are finished in antique bronze. A piece of heavy green felt is glued under the base,
therefore it may be placed amywbere, without fear of marring table, desk, etc.

The weight of the WORLD-GLOBE LAMP is nearly three pounds. When packed for shipping, six
pounds.

Here is the way to get this beautiful prize. Fill in the coupon in the left hand corner—cut it out and
mail it to us together with your remittance of $2.50. You will receive a full year’s subscription (12
months) to SHORT WAVE CRAFT—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. 0Qld sub-
seribers may renew their subscription now for another year following expiration of their present one and
still receive this WORLD-GLOBE LAMP.

Only a limited number of WORLD-GLOBE LAMPS are available. Take advantage of this offer withous
delsy in order 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:

R-qarding your wonderful
GLOBE-LAMP, please accept my
sinecere compllments for a long
needed article and trust you'll be
swemped with orders.

(Signed) _W. H. Herman,
7704 Saoamore Ave.
Cleveland, Oh.o.

All 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 &nd friends
have admired it. It arrlved in per-.
feet eendition. Many thanks and
the best of g¢ed luck to you and
your SHORT WAVE GRAFT.

(Signed) wlltlam Owens,
30 North Fl{th Street,

Bangor, Penna.

MAIL COUPON

H
TODAY!
--—--—--—-—------‘
Very Well Pleased Unique, Beautiful and Wouldn’t Take $15.00 SHORT WAVE CRAFT SWC-936
Gentlemen: Useful For It I 92 Hudsen Street. New Yerk, N, Y. i
with 1y Grona-Larmp. TIC prer G':-‘,::m:::h_um — LY | Gentlemen: Enclosed you will 8nd my rewittance 1
pearanis o, tnd Doyl enlso e agieine | | and TSCHIYS RS SloneLama 1 !
- Congratulatl. - bl 5
T Ryt W el e D S e s ruborion. o RuORE WATE |
lighted st night. it sheds a cially to DXers on the short. n't  take | CRAFT for one year (12 fssues). This amount en- |
warm, lon.. glaw,-::::. tlt}le) wave 3. 1 already have §15.00 for &."I‘;\.emlgrr;r:";e;.: titles me to a8 WORLD-GLOBFE, LAMP free, See i
P et HaadesacwaRup 3, large globe. but 1 expect bandS? o0 glance ai- when § I chart next to coupon for shiging charges on
tionably. the combination of more  frequently and with bear the foreigh statlons. I WORLD-GLOBE LAMP. ]
the smp and SHORT WAVE equal satisfaction. It goes Warren G. Ryder, 1 !
bargain, e - with the hew Hammer- Barnstsble Radio Shop, ( ) Enclosed find my remlttance of $2.50, plesxe ]
T ACh et 3 (T T i BarBetabie, Mase. | send me the WORLD-GLOBE LAMP by ex-
67 Exchange Street. '’ 99 Elm Street. P.S.: Many thanks tor the I press, collect. |
Rochester, New York. MeTiden, Connecticut. lampl WGR 1 1
B Name .ot e :
How to Order Your WORLD-GLOBE LAMP . 1
Simply A1l In the coupon at the left and mail together with check or money order. Register letter If cash or coin | |
is sant. To cover lthDInS charged oo WORLD-GLOBE LAMY. add to Your remittance the amount indicated. If you ]
are Jocated: Eaxt of the Mississippi add 35 cents: Beiween the Mississippl and the West Coast add T0c; Forelgn ! City State
Countries add §1.30. Any excess remittance will be refunded. ] R S W= 1
Send remlitance in form of cheek or money order—
SHORT WAVE CRAFT l reglster letter if it conteins cash, stamps, or cur- I
rency,
99 HUDSON STREET NEW YORK, N. Y. l_______.________--_

Please mention SHorT WAVE CrAFT when writing advertisers
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WE ANNOUNCEour1937 une™

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 518 MODEL 619

L Tube Universal Hi-Gain T.R.F. Re- @ 6 Tube Universal Superheterodyne Re-

2 Bands—75:550 Meter ST
ands—75-55 eters, 5 - .

Full Range Dynamic Speaker. MODEL 520 f‘ulll;ﬂ'}l!isngés-ggemxiec'egﬁenker
Duo-colored Aeroplane Dial. 6 Tube A.C. Superheterodyne Receiver. Large Duo-colored Aeroplane binl
incorporating metal tube, 2 Bands—70-190, 190-655 Meters. Incorporating metal tnbg ’

@ Broadcast & American short wave. Duo-colored Aeroplane Dial. Broadcast & American short wave

$18.90 Full Range Dynamic Speaker. = N

@ Broadcast & American short wave .$26.55

$27.50

ODEL MODEL 418 MODEL 621

MOD 620 6 Tube Universal Superheterodyne Receiver. @® 6 Tube Universal Superheterodyne Re-
6 Tube A.C. Superheterodyne Receiver. 3 Bands—18-52, 16-190, 180-555 Meters, ceiver.
2 Bands—18-52, 180-555 Meter.. All Wave, 2 Bands—18-52, 180.-656 Meters.
Tone Control. Tone Control, ‘Tone Control.
Magic Eye. Large Duo-colored Aeroplane Dial, Large Duo-colored Aeroplane Dial.
Large Duo-colored Aeroplane Dial, Incorporating metal tube, Full Range Dynamic Speaker,
Full Range Dynamic Speaker. Full Range Dynamic Spezker. Incorporating metal tube.
Broadeast & Foreign short wave....$35.75 @ Broadcast, American & Foregn short wave $37.25 Broadcast & Foreign short wave... $35.75

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 your dealer does not have a DeWald in stock and will not order one for you, please write to us and we will

have a dealer near you supply vour wants.

JOBBERS We are building up a ready made business tor you. THOUSANDS of DeWald sets will be sold.
Get your share of our 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.
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AN, th, sident
National Radio Institute
Theamln who has directed the hom

R Yauties S0 eh b 2 TELLS HOW
e FREE BOOK . covvor

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 Bpend a lot of money to become a Radio

Expert.
Many Radio Experts Make
WORKS FOR STATE $30, $50, $75 a Week
OF ILLINOIS 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, $80, $50, $756 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
zood 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 jobs soon.
Men | have trained are holding good jobs in these branches
of Radio. Read their stat ta. Mail the

There’s a Real Future in Radio
for Well Trained Men

Radio already gives jobs to more than 300,000 people. In
1986 over $300,000.000 worth of sets, tubes and parts
were sold—an increase of 20% over 1934! Over 1,100,000
Mﬂb: UP TO $400 auto Radios were sold in 1985, 26% more than in 1934!

MONTH 22,000,000 homes are today equipped with Radios, and
“] was working In a  every year millions of these sets go out of date and are
Hirtd Sy, wie and replaced with newer models. Millions more need servicing.
dec {de new tubes, repairs, etc. Broadcasting stations pay their
Y I Voot employees (exclusive of artists) more than $23,000.000
a year! And Radio is a new industry, etill growing fast!

Course._ 1
b s

Twer B8, LF
St., Springfela, 1il.

PICKED UP $1800
WHILE LEARNING

“1 Jeked 1800
I.p ltudyl‘l?i :nd 1

fese: 8T8 SENTON, 1410
Aeenue. Cavernm, Ouio, 1103 Lorain

m 5
St N ‘t: A few hundred $80. $50. $75-a-weck jobs have grown to

1205"5&2:: Eﬁ‘%nmﬁ. ind. u many thousands in less than 20 years.

LESSON ON RADIO Many Make $5, $10, $15 a Week Extra

in Spare Time While Learning

sERV|c|NG TIPS FREE Practically every neighborhood needs a good epare time

;;rvicer‘rlmg.sg‘he da%g'ou ehnroll 1 stlzllrt sending you Extra
0°il prove that my Tralning gives oney Jo eets. ey show you how to do Radio repair
Em?}_ ‘a‘:‘""’;“‘;nmf,g‘,{m{”,‘g jobs that you can cash in on quickly. Throughout your
,“ Just wh:: you {!:od (%) "x't“"ﬁrm’;f; training I send you plans that made good spare time money
O Y s Thelr Cause and —$200 to $500 a year—for hundreds of fellows. My
Remedy"" men!l"tm;f ll!lD?é_.Rlb‘:"‘: training is famous as "the Course that pays for itself.”

ey 2 rone referonce. svats I Give You Practical Experience

Kok Yoy T oErte and remed: Aene My Course is not all book training. I send you special
:l. mhlu;e"w" mleﬂ(!k_:f\_c_ ‘gﬂw:{’ Radio equipment and show you how to conduct experi-
e PTG Tetion DR, R0

obligation.

MAIL COUPON NOW

J. E. SMITH, President, Dept. 6JB3,
National Radio Institute, Washington, D. C.

Dear Mr. Smith: Without obligation, send me the Sample Lesson and your
free book about spare time and full time Radio opportunities and how |
can train for them at home in spare time. (Please write plainly.)

| WILL TRAIN YOU AT HOME

IN SPARE TIME FOR A

. 600D RADID JOB

ments and build circuits which illustrate important
principles used in modern Radio receivers, broadcast
stations 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 reud 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
1 am so sure that I can train you successfully that
I 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 | 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 /

N AM B oo eeeeeea oo oeeeeee sttt one e e o P3SN ——
ADDRESS ... oo e e eeeeeeme et seoeas eeeensesee © esmeeseneepesen, i - i
T Y e e e et e eeeeeseeeee s s 5RO SRR AR AR R R R e STATE
14X-1
L] L ses anes

11 you do not want to cut this cover—simply write us on a post card
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