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Licensed under RCA and Hazeltine patents

The famous Doerle line of receivers are now equipped with
the new Octal sockets in which glass 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 latest hi-gain tubes (6K7G, 6K7G, 6C5G, 6C5G,
6F6G and 5Y3) in a highly efficient and selective cireuit,
using two tuned stages—electron coupled regenerative de-
tector—POWERFUL 3 stage resistance capacity coupled
audio frequency amplifier with power pentode output stage
—full wave high voltage rectifter and self contained hum-
free power supply. Built-in High Fidelity dynamic speaker
capable of handling the entire 3 watts of audio frequency
power output of the receiver.

Continuous bandspread over the entire range of 9% to 625
meters is obtainable due to the use of a special type, multi-
colored, airplane dial having a 125 to 1 ratio and two

I you wish to preserve the front cover. COPY the
coupon bhelow and mail at once.

| G S RADIO CORPORATION
126 Liberty St., New York City

Gentlemen: Please mail whhout expense or obligation your ecatalog of the I
famous Doerle Receiving Rets. lllustrating and fully describing All Eleetrio
and Battery models. atso reproduction of letters from users I all parts of

| the country.

! enclose § for which
{On C.O.D B

please send me

Nume

Ntreet Adidress

City. Rtate
N =

DOERLE 6-tube AC BANDSPREAD RE-
CEIVER, completely wired and tested, with
set of 6 matched Arcturus tubes, 8 coils for
9% to 200 meters, cabinet, instructions, and
READY TO OPERATE. Licensed under RCA
and Hazeltine patents....... I
Specify whether metal or glass tubes desired.

DOERLE ¢-tube AC SW KIT, containing all
including 8 low loss ribbed coils for 9% to 200 meters, full size
hi-fidelity dynamic speaker, beautiful cabinet,

and unwired e
6 Arcturus matched tubes.....

struction booklet, (less tubes, Broadeast coils, 51 7,96

Broadcast band coils (2)

RECEIVER

*Continuous bandspread tuning from 9% to
625 meters.
An ideal DX receiver for the long distance
SW fan or communications receiver for the
transmitting amateur.
Beautiful, large, illuminated, dual pointer,
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.

*Unlusually sinooth aeting regeneration con-
trol.

*Headphone jack with speaker cut-off switch.

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

pointers. Two knobs are provided and make possible either
fast or slow motion tuning, ALL of the AMATEUR and
FOREIGN §W BANDS are spread over a generous portion
of the tuning dial, thereby simplifying tuning so that even
a beginner can operate it to the utinost satisfaction. Entirely
free from all traces of backlash.

The entire unit is contained in a large, black crackle finished
metal chassis and cabinet of extreme beauty. All controls
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 electric light
socket and enjoy un evening of short wave thrills and en-
tertainment such as you have never before experienced.
Mechanical specifications: Dimensions are 17%"x8”x83%".
Net weight 23 lbs. Shipping weight 33 lbs. Designed to
operate entirely from 100-130 volts, 50 to 60 cycles AC house
current. Shipment made saume day as order is received.
Coniplete satisfaction guaranteed.

LIST PRICE $34.95.
Discount to Hams,
Fans & Experimenter
20%.

YOUR NET CO0SIT

$27 96

less 2 Broadeast band
coils. extending the
range up te 625
meters, extra $).45.

necessary parts,

and 4 page in-

$3.12
1.45

RADIO CORPORATION, Dept. S-5
126 Libersy St. New York City
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GEE, THERE'S D.J.C.tN
BERLIN, THAT'S THE TENTH
FOREIGH STATION
TONIGHT, RADIO 1S
SURELY FUN.

HELLO. TOM,

HOWS EVERYTHING'

(1AM LUCKY. TOM, BUT YOU
MAD THE SAME CHANCE .
REMEMBER ASOUT A YEAR AGD
1 SHOWED YOU A BOCK FROM
NATIONAL RADIO INSTITUTE THAT
TOLe ABOUT THE OPPORTUNITIES
AND BIG FUTURE I RADIO, AND
HOW OTHERS HAD SUCCEEDED
THROUGH TREIR MHOME TRAIN=
ING? REMEMBER, | TRIED
TO GET You To ENROLL

FOR THEIR COURSE WHEN

OH, NOT SO GOOD BILL,
BUT I'M STILL HAVING FUN
PLAYING WITH RADIO,
HADD.JLCLAST NIGHT
ON A LITTLE SET | BUILT.
1S RAPIO STILL YOUR
HOBBY TOO?

HO, TOM. I'VE BEEN TOO BUSY MAKING
6200 MOHEY OUT OF RADIO TO
SPEND TIME “PLAYING WITH IT,

L
GOSH, BILL, YOURE SURE LUCKY,
I HOTICED YOUR SWELL CLOTKES
AND SNAPPY CAR. | THOUGHT

YOU HAD IMHERITED A MILLION.
TELL ME ASOUT 1Y,

WELL, IT WAS THE SMARTEST MOVE |
A € REAL MONEY SERVICE LOUD |} ™ ANY ONL OF THE MANY | | \ oy RADIO. CERTAINLY PAYS. I
EVER MADE. I'M OOIMG SwELL. MARY AND IF BILL E
SERVICING SPEAKER SYSTEMs || OTHER MEw AND GROWING £ JUST STARTED A FEW
1 ARE TO BE MARRIED NEXT MONTH. TOM, SUCCEEDED, D10 SETS BRANCHES OF RADIO. M"‘DE:E.V'_?: " Ths A AND I'M
RA THERE'S NO END OF 600D soun E o 2
WHY DON'T NOU SNAP OUT OF IT? DON'T | CAN o0 MAKING 6030 MONEY

STAY IN THAT OREARY LOW PAY 408 ALL TOO!
Your LIFE. RADIO (5 MORE THAN A

PLAYTHING. \T'S A BiG BUSINESS. ITS
YOUR OPPORTUNITY. TAKE MY TIP.
I5M'Y TOO LATE. RADIO 15 vm.l.

YOUNG AnD GROWING.

____—A

THEN | CAN MAKE

OR MAXE GOOU MONEY YOU CERTAINLY N.R. 1. TRAINING

OR INSTALL AND

JOBS FOR A TRAINED
RADIO MAN ! YES,
SIm, UM COING TO SEND
FoR THAT FREE BOOK
AMD GET THE DOPE A
RIGHT NOwW!

ALREADY. THiS SPARE
‘I‘IME WORK 1S SWELL
FUN, AND 500N I'LL
8E ALL SET

OR GET A
JOB IN A
BROADCASTING
STATION

OH,TOM IT'S WONDERFUL=
TO THINK HOW FAST YOU'VE
GONE AHEAD SINCE YOU
WENT INTO RADIO WE
NEVER COULD HAVE GOTTEN
MARRIED ON WHAT YOU
WERE GETTiNG BEFORE.

AHEAD FOR US N THIS
LIVE WIRE RADIO

HERE'S PROOF:

QUR WORRIES ARE OVER,
UM MAKING GOOD MONEY NOW,
AND THERES A Blo FUTURE

THAT N.R.L. MEN ],
MAKE GOOD MONEY l

I will help you start
a spare {lme or full time Radio,
service business Without Capital J

dg

Many Radio Experts Make
$ uQ,ﬂf?O. $75 a Yleek

W

>

BUSINESS PAYS 5300 A MONTH
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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 I[aboratories, 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.

OUR COVER

® This month’s cover painting depicts a very interesting
new l0-meter Short-Wave Converter. It was designed
and built by G. W. Shuart and brought in stations from all
parts of the world on 10 meters, when used with a standard
receiver. Full details for constructing this 10-meter World-
Wide Converter are given on page 12.
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AMAZING EASY WAY
TO LIFE-SUCCESS

'ELECTRICITY

LEARN THE GREATEST INDUSTRY OF THE AGE—TRAIN NOW FOR A BIG-PAY JOB

I'll Finance Your Training/

Are you dissatisfied with your job? Are youout of a job because you lack Specialized Train-
}

ing for a LIVE industry? Is your future uncertain Then let me show you an amazing, easy
way to get into Electricity, where TRAINED MEN are needed .. . Where hundreds of Coyne
Graduates are drawing Good Pay every week. Coyne has been training ambitious fellows
for the Electrical Industry since 1899 . .. at Coyne you do not need previous experi-
ence or a lot of book learning. It makes no difference if you are 16 or 40 years old,
Electricity thru Coyne training offers you a big future. .. and you can start any time.

Many make $30,540,550 and up, every week

Here is YOUR life opportunity, Everyday brings news of new developments in this fascinating, big-pay field,
with more jobs and a greater future for the trained man than ever before. If you are ambitious to get ahead,

Iwantto hélp you. MAIL THE COUPON BELOW and I’lLtell you aboutmy finance plan, which has enabled E
thousands to get Coyne Training with very little money. Get training first, than take 18 months to com- i
plete small monthly tuition payments starting FIVE MONTHS after you begin your training, or EM |
2 montha after your required training period is over. This is NOT a correspondence course. ’0‘[ . c . ¥

Learn By Doing In 90 Days

The great oyne Shops are famous the world over for their unusual Learn-by-Doing PROOF that Coyne Training
method of practical, individual instruction. Thereisno book study, noreciting—youlearn Gets QUICK Results
quickly and thoroughly by doing actual jobs under the personal guidance of trained in- “I owe my electrical success to your 12-week shop
structors,on a great outlay of machineryand equipment assembled strictly for training  course,” says k. B. Umbarger of Tennessee, “Two

purposes. That is why, in 12 short weeks, we are able to take fellows without previous ~ yegksafter leaving school I took a wiring job,” reports

& A 5 A & . O, llinois, ™" th fits £ this ©
experience or a lot of book learning, and train them for jobs leading to good pay. %bonlfrg rrfgr:fthalr:‘%l:id }’Ef theecg?i)re course.” A.C.
Toehnle of Ohio says, ‘'Received several raises in pay,
w 1 3 due to the training 1 received at Coyne.” And I could
Many Eal'l‘l h‘le Leal'llll'lﬂ quote from hundreds of similar letters from successful

If you need part-time work to help pay living For JOBS Coyne-trained men. WHAT THEY HAVE DONE,
expenses while at school, tell us your problems P R E PA n E Like These Yéu SHOULD BE ABLE TO DO}

and we may be able to help you as we have S Dl A il s GET THE FACTS +++« NOW
hundreds of other students. Then, after you ® SUBSTATION OPERATOR
%raduate, our FREE EM PLOYMENT DE- e AUTO ELEC':’RIC'AN goﬁineifhyo“rﬁnﬁgre;{t chancel:.io gﬁcigto Ll;irsapig-pﬂ_y
. N . (:1 o, .. 18
PARTMENT will %ve you LIFE-TIME Em- ® INVENTOR teared ., endorsed by [arge concerna. And IT COSTS
ployment Service. Every Coyne Graduatealso ® MAINTENANCE ENGINEER YOU NOTHING to find out about this amazingly
receives a Life Scholarship, with free tech- ® SERVICE STATION OWNER casy, practical way 1o life succens. Simply mail the
nical and business service and privilege of re- and many other money-making oppor- ﬁ?;p??eee&‘;nznbmk.sﬁchy;gow?
view at any time without additional tuition charge. tunities in the Electrical field. Learn by graphs, facta. jobs, salaries, oppor- HOW T
actual work on real dynamas, engines, tunities. THERE'S NO OBLI- PREPARE
power blants, autos, switchbeards— g
OF COYNE SHOPS D erything from doot bells to fall-sized GATION, SO ACT AT ONCE. [ § fo e
THIS IS £ power and lighting plants, in full oper- 11 G000 24y 309
our fire- ation every day. Send Todavy Eor i
proof modern home - '
wherein is installed DIESEL ENGINES thls FREE ok! g i S
thousands of dollars REFRIGERATION i - e
worth of ELEC- H. C. LEWIS, President e
TRICAL EQUIP- AIR CONDITIONING § Coyne Electrical School, ™= =i, = |
MENT. Every com- T‘l‘ain(.:ii me;\ asenee?‘edfin these rapidly I 500 S. Paulina St., Dopt. 88-82, Chicago, Ill.
N expandi iclds— the fastest growing - S i
fort and conveni- induestri"e‘:;g in America today. RlGI’?’I‘ | .-YYX"}O.'I‘.%J?}I’.II'(%":EF?E'RSGE%{'gb‘}f.ﬁ'(l)sb‘o.f ly,‘l),“'
ence has been ar- NOW | amincluding instruction in l d Big Free illust 4 Catal an
ranged to make you DIESEL Equgong, Electric Refrig- and Big Free lllustrated Lalalog.
happy:mdcom;gn'bed iir?(t'll?ﬁxngOASl&‘. nditioning AT NO l
during your training. I NAME- - e e s e emmmee oo
c OYNE H. C. LEWIS, President Founded 1899 § ADDRESS e
ELECTRICAL SCHOOL 1
N - - A CITY. STATE.
500 South Paulina Street Dept. 56-82 Chicago, lllinois ! Mail in envelope or paste on poetcard.

Please mention SHORT WAvVE CrarT when writing advertisers

WWW.americanradiohistorv.com


www.americanradiohistory.com

HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

New Short-Wave Interference

An editorial by HUGO GERNSBACK

® BEFORE the broadcasting era, no one was much con-

cerned with electrical wave effects which were set loose
in space, for the simple reason that there was no one who
could have objected to stray waves,

But with the advent of ultra-sensitive radio receivers of
all types, the situation changed immediately. The public
has a right to complain when radio reception is marred by
all sorts of man-made static. It is bad enough to listen
to natural static about which, so far, not much has been
done, but when it comes to the other kind, the public ex-
pects that the authorities will take some sort of cognizance
of the situation, and put in effect adequate remedies.

This has been the case with a pood deal of man-made
static, and now-a-days municipalities and electric light
companies cocperate to do away with the nuisance. The
public utility companies also do this from a purely selfish
viewpoint, because they realize that when radio programs
are continuously marred by man-made static, the public
will not use their radio sets and consequently no electrice
current will be used. In turn, the electric light corpora-
tions suffer thereby, and it is thus to their interest to see
that the nuisance is done away with. It is usually not very
difficult to do this, particularly when we have to do with
leaking transformers, leaking insulators, and various auto-
matie, contact arrangements which include even the harm-
less-appearing electric heating pad and many others. There
are, however, several other instrumentalities which have
lately created a great deal of havoc. These are: 1-—X-ray
machines of all types; 2—short-wave fever apparatus, or
the so-called diathermic machines, used in an ever-increas-
ing number by physicians in the treatment of various dis-
eases.

During the past year, it was found that particularly on
the short-wave bands, there was quite a good deal of a
mysterious short-wave interference which bafled the
“scouts” no end, and incidentally created a tremendous
amount of interference.

The emissions were mysterious because they kept pop-
ping up all over the country in the most unexpected places.
There was no regularity about the transmissions, not only
in the intensity, but the frequency (wave lengths) changed
continuously. This was particularly true on frequencies
from 30 meters downwards., The effect seemed to be a
carrier, very broad and loud. It not only bothered indi-
viduals who had short-wave sets, but annoyed amateurs,
the United States Navy Department, R.C.A, Communica-
tions, and The American Telegraph and Telephone Com-
pany, where it interfered with communication between
ships and land. Not only was interference noted in the
United States, but it extended to foreign countries as far
as Australia.

The Naval Communication’s Reserve undertook to clear
the mystery which became popularly known under the term
“The Shadow.” It took a good deal of sleuthing to run
down the interference, and finally it was found that the

problem had its origin, particularly, in the short-wave
field of therapeutic machines which are used by physicians
more and more of late.

These machines are complete radio transmitters in mini-
ature form. They have the regulation transmitting type
power tubes and usually have an intensity of from 100 to
300 watts. These machines are used to cure various afflic-
tions, particularly boils and all conditions in which we
have to do with pus. Such machines are remarkable in
clearing up boils, carbuncles and the like in short order.

But, while these machines are curing one ill, they also
give rise to thousands of others, namely, interference in
the various radio bands! The machine may operate on one
frequency, but as adjustments are made of the electrodes
between which the patient is placed, the frequency changes.
This is what makes for additional mischief. It can readily
be seen why a number of machines of this type can raise
untold havoe with radio sets all over the country, because
short-wave transmissions of this type do not necessarily
cause interference in the locality in which they operate, but
can create a most powerful disturbance a thousand, or
even three thousand, miles away!

It is curious that the Federal Communications Commis-
sion did not immediately take steps to remedy the situa-
tion. In the first place we actually have in these machines,
real radio transmitters, and it is against the radio law to
operate a transmitter without a license. It can be seen
that if no steps are taken to remedy the situation, in time
there will be so much interference on the short-wave bands
that it will be impossible to listen to any transmission. The
sensible thing to do would be to have all owners of such
machines licensed by the Commission. Secondly, anyone
operating such a machine should be required to operate it
inside of an electrical shield, so that no radio waves could
penetrate to the outside, This is a rather simple thing to
do, and the only point is that it may prove somewhat in-
convenient and make for additional expense. The electrical
shield to which I refer is simply a room completely screened
by means of a metal screen. This would have to include
ceiling, flooring, as well as doors and windows. This shield
would have to be grounded. Then any machine operating
in such a room would create no outside disturbance at all,
and there would, therefore, be no more interference from
that particular machine. If too costly to build such a shield,
it is even possible to have a collapsible portable shield
which would inclose the machine and the patient; this would
be a cage, measuring about six feet on each side and six
feet high. Again this cage would have to be grounded
so that no waves should pass to the outside. There will,
of course, be other solutions which might even be simpler,
and which I am sure will be evolved before long.

The main thing at the present time is that the Federal
Communications Commission will find it necessary to act
promptly, if chaos is not to overtake the short-wave bands.

Ry Ry

R Ry Ry iy iy

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH
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ILL TRAIN YOU Quickly FOR

SPARE-TIME AND FULL-TIME JOBS IN

ELEC

LEARN BY DOING ACTUAL JOBS IN
YOUR OWN ELECTRICAL WORK
SHOP . . . WE FURNISH EQUIPMENT

Electricity is a practical subject which must be taught in
2 practical way. That's why we furnish each of our
students with dozens of items of real clectrical equipment
and apparatus in addition to his course of study . . .so
you can do the actual work on real electrical jobs. . . make
. . perform your own experiments. This equip-
ment is furnished without extra cost, not only to aid
your training, but to be used to go out and do rea! jobs
. . real installations and repairs that you can get real
money for. In fact, by doing only two or three such jobs
a month your training should actually pay for itself
. and the opportunities for extra spare-time earnings

tests .

are simply amazing!

YOU DON'T NEED PRE-
VIOUS EXPERIENCE OR
A LOT OF BOOK LEARN-
ING TO PREPARE FOR
JOBS LIKE THESE:

New electrical projects, constantly
increasing use of clectric power, means
more jobs for men with practical train-
ing. There is scarcely a large industry
today that does not use trained elec-
trical men in some part of their work.
Maintenance work, lighiting and
illumination. automotive electricity,

manufacturing, service and repairs, power plant work, switch.
board operation. sub-station operation . .
tunities to tramned men who can qualify. Or, 1 you prefer toown
and opcrate an electrical business of your own, Electric Insti-
tute Lraining and the equipment furnished will give you a siart.

ELECTRIC INSTITUTE, Inc.

5840 ADDISON STREET,

! éf v v, |
SNy
You '"' ¥

FREE BOOK
TELLS YOU HOW

DIESEL ELECTRIC
POWER, RADIO and
REFRIGERATION
Complete course includes
ractical training in Dicscl
clectric I*ower. Radio, Elec-
tric Refrizcration and Air
Conditioning. Start NOW
and prepare to take advan-
tage of thie opportunitica
that are waiting lor tralacd
men inthese fields and many
other branches of Eicctrl-
city. It's easy to get all the
facts about Electric Insti-
tute Training . . . it takes
only a postage stamp to
mail the coupon an
that little ¢coupon may be
the turnlng point in your

H. W.PETERSON
President . Licctrie Inatitute

. all offer rcal oppor-

life, if you'll give it a chance. Age........
H.W.PETERSON Address. . ..iua., T T
PRESIDENT
Cit %, AV B [ batme - o) oYele)e s¥etetale oFa e oo oo o State.. . ws i '
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BY PRACTICAL SHOP METHODS
n yowr Apane lime_
RIGHT IN YOUR OWN HOME

Learn to earn up to $50 a week or more in a real money-
making field. Electricity today offers opportunities un-
dreamed-of a few years ago...steady jobs...interesting work
_..good pay...a real future. And now Electric Institute brings
— to your very door — the practical training necessary to
qualify for the rich rewards that are waiting, There is no
need to give up your present job . . . no need to leave home,
family and friends . . . no need to travel hundreds, perhaps
thousands, of miles to some distant city; pay out large
sums of money for traveling and living expenses. Now,
you can learn Electricity by a simple, easy, practical
method . . . right at home .
of going away to school . . . and with full assurance of
vour money back if you're not entirely satisfied.

——————————
F
3

. . at a fraction of the cost

—EARN EXTRA MONEY
BY DOING PART TIME
JOBS WHILE LEARNING!

Opporturities {0 make 5, $10, or more a week while training.

By the most practical, most amazingly easy method of home
shop training, the fascinating mystery of electricity is un-
folded to you step by step in a way that anyone can quickly
understand and  which is intended to make you a real
practical trained man and net a thcoretical engineer. [
have designed this course so that it is possibic for my
students teo start earning money almost at ence. Do not
confuse Electric Institute Training with a theoretical course,
with dry text books and tiresome theories. By this new
method. you are told—in plain, simple words—exactly what
to do, and why . . . then you do the actua) jobs. with real,
Mill-size electrical equipment which we furnish without extra
cost as a regular part of your training. That's the modern,
casy Electric Institute way to become a practical skilled
electrician in your apare time without leaving your present
job until you are ready to step into a real elcctrical job.

GET INTO A GROWING FIELD
FOR BIG PAY AND A FUTURE

There is no better way to succeed in life than to train for
specialized work in an industry that is expanding. Such
opportunities are waiting in the great and growing field of
Electricity, where trained men are always needed. And Electric
Institute is rcady to show you the way. Mail the coupon
now—TODAY—for Big, New, Free Baok and all [acts about
this revolutionary plan of home shop training. There is no
obligation, and no salesman will call on you. The book costs
nothing . . . but it may be worth a fortune to YOU!

RUSH THE COUPON..TODAY!

H. W, Peterson, President

ELECTRIC INSTITUTE., INC.,

5840 Addison St., Dept. 166E, Chicago, 1L,
Send Free Book with all facts about E. I. Home Shop Training.
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How 5-Mecgacycle Waves
Bridged Hurricane Break

The vertical quarter-wave transmmmg
antennas were suspended from a mes-
senger wire supported by two poles.
In the transmitter shack, two 19A trans-
mitters are mounted on a shelf with their
dynamotors immediately beneath them.

® EARLY this winter a tropical hurri-

cane swept across the Florida Keys,
completely demolishing large sections
of the Florida East Coast Railway
along a forty-mile stretch from Taver-

By F. B. Woodworth

Radio Developnent Depertment, Bell Telephone
Laleratories

Short Waves have indeed per-
formed some very unusual services
in an emergency—read how 5 mec.
waves carried telephone ftraffic
over a 40-mile “break' in the New
York-Havana circuit.

S

nier to Vaca Key. The telephone pole
line runs along the railroad right-of-
way between Miami and Key West,
where it connects to the Havana cables,
thus forming part of the route between
the United States and Cuba. In some
places the railroad ftills were washed
away, allowing the poles to topple over.
In other places, high water lifted the
rails and ties from the roadbed, and
the wind blew them against the poles,
knocking them down. Where the poles
were on the windward side of the rail-
road, they remained standing. The dam-
age to all communication and transpor-
tation services in the vieinity was so
scvere that it was several days before
the true extent of the devastation could
be determined. It then beeame appar-
ent that it would be advantageous to
postpone plans for the restoration of
the telephone lines until more informa-
tion could be obtained regarding the
plans for restoring the railroad and
highway, and until different methods
of taking care of the telephone service
could be studied. It was, therefore, de-
cided to bridge the gap temporvarily by
radio, and applications for station li-
censes were rushed to Washington,
Within eighteen hours after this de-
cision had been reached all equipment
for two radio circuits in each direction
was on board a train bound for Florida,
and B. L. Dayton of the Long Lines
Department and the author were on
their way to supervise the installation
of the two terminals, assisted by J. F.
Andrews of the Long Lines Department
who was already in Florida. One of
the terminals was to be located near
Tavernier and the other at Big Pine
Key, thirty-five miles east of Key West.
Two line gangs were sent from Ala-
bama and Louisiana by boat to Key

anmnaith > T e ¥ .l
I'hotos Rell T'vlephone Laboratorles,
Only a single pole was used for the receiv-
ing antennas—one being attached to each
end of a cross-arm.
Mounting arrangements for the 12A type
receiver, in the receiver shack, are similar
to those for the transmitters.

West and thence by automobile to Big
Pine Key. Here they immediately set
to work clearing away the underbrush,
dynaniiting in (Continued on page 38)

ON BIG PINE KEY {35 MILES
EAST OF KEY WEST)

KEY —
WEST

SUB-SEA -
TELEPHONE CABLE _/7 S
TO HAVANA

4-5w CHANNELS

PROVIDED
- ™
—_— - —=__ K- .
—
-
VIEW OF BIG PINE KEY INSTALLATION —x — ——
TRANS & REC. SHACKS ABOUT 300 FT APART. e —~— e
5.W. STATION INSTALLED A -~

TRANS § REC. SHACKS
300 FT. APART JOINED
b o BY BURIED LEAD CABLE

—_ X T =

{TAVERNIER)

RADIO TR. & REC

REMOTE CONTROL
FROM MIAMI )

‘REC

LEAQ COVERED
UNOERGROUND
TELEPHONE CABLE
(SHACKS 300 FT.APART)

S MC WAVES USED FOR WEST
TO EAST TRANSMISSION

4 mC. WAVES USED FOR EAST
TO WEST TRANSMISSIDN

Picture diagram ahove shows how telephone experts used 3 mec. waves to provide four telephone channels over a 40-mile “break”
in the New York-Havana telephone circuit, the break having been caused by a hurricane.
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Oscillograph

By F. L. Sprayberry

1936 7

"HAM" Applications
of the Cathode-Ray

B S — s e g

Are you obtaining the proper percentage modulation from your
transmitter? How much audio distortion do you have? How much
"ripple"" voltage is present in your power supply output? These and
other important and perplexing problems which are forever confronting
the "Ham" are quickly and easily checked up by means of the cathode-

ray oscillograph, as clearly explained by Mr. Sprayberry.

i iy

g

e
g N et

® IT IS indeed hard to imagine anything in the way of
auxiliary equipment for use by the “Ham” which could
have niore value than Cathode Ray Oscillograph equipment.
Factors which have in the past been difficult to solve in con-
nection with transmitter adjustments are made a matter
of routine by this equipment. Adjustments such as amplifier
minimmn distor-
tion, operating
class, modulation
percentage, Dpre-
vention of over-
loading, neutral-
ization eoupling
requirements and
numberless other
problems bearing
directly on the
success of the
transmitter, may
be made quickly
and effectively.

Many of the

| | “high-lights” typ-
Ly Pl ol ieal of what the
N I O Ham can do with

Cathode Ray ap-
paratus are point-
ed out in the fol-

— —

One of the greatest problems the Ham has to

contend with is to establish smooth “keying”; lowing para-
the cathode ray oscillograph, as the diagrams  graphs. Numer-
above indicate, help to solve this problem nicely. ous other tests

will suggest

themselves at
every turn. It is no longer necessary to wait for a report
from some remote point in order to know whether or not sig-
nals are being sent properly. With the aid of Cathode Ray
equipment the “ham” can determine this himself at the
transmitter.

46 LI
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L T Typical “‘oscillograms.” show
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The RCA cathode-
ray oscillograph, a
typical model of this
newest scientific in.
strument for analyz-
ing conditions in a
radio or an electri.
cal circuit.

Tests on Typical Low-Power
Transmitter

A low-powered transmitter has been chosen for the pur-
pose of these tests, which is typical with the average ama-
teur. The problems solved here moreover are largely gen-
eral, applying as well to broadcast and commercial equip-

ment.

Detecting Audio Distortion
Aundio disterfion is best tested one stage at a time. This
avoids the necessity of an audio
signal generator and quickly lo-
calizes the stage where the dis-
tortion exists. Turn on the pow-
er of the transmitter and the
oseillograph, and focus the beam
for 1 1 mm. (1 millimeter is about
1/25 inch) spot on the center of
the target or screen of the oscil-
logruph. Connect the left hori-
zontal and lower vertical plates
to the transmitter ground. Now
connect both the top vertical plate
and the right horizontal plate to
the amplifier input within the in-
strument, one for each set of
plates, and adjust the vertical
plate bias so that the beam will
rest at the center of the screen.
Connect the right horizontal free
plate to the 56 tube grid (1) on
the transmitter voice amplifier
and the vertical plate lead to the
cathode (2) of the sec-
— ond 56 tube (output).
Excite the amplifier
with some sound (voice,
phonograph reeor d,
ete.) and adjust the
gain of both oscillo-
(Continued on page 52)

e |
[

e i

Diagram at left shows typi-
cal Ham transmitter circuit.
| and the numbers at various
points indicate where test
connections are made to the
cathode ray oscillograph.

’ o~ -,

| ing percentage of modula-
tion and also indicating de-
) gree of distortion,

.
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Detroit,
10-meter hroadcast station WEXWJ
(9.488 meters or 31.6 me. to he exact),

Penohscot Tower, home of the

new

@ WEXWJI, the ultra high-frequency experi-

mental broadcast station of the Detroit News,
and “little brother™ of WWJ, made its initial
appearance on the air January 29 with a special
dedicatory program depicting the advancement
of radio broadcasting and the early days of
short wave transmission.

A great field has recently been opened in this
little explored portion of the short-wave spee-
trum, from which—no doubt—many advances in
in the art of radio communication will be made
in the near future; and like WWLJ, pioneer on
the broadcast band, WE8XWJ is one of the first
few on the “ultra short-waves.”

L.ocated atop the Penobscot Building, Detroit’s
tallest skyseraper, 630 Ffeet above ground,

el el e
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B. C. Programs Now on
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a Converter or

ke

WEXWJ will command an *“optical range'” of
many miles, which to date appears te be of
advantage on these frequencies.

The transmitter itself, as well as the asso-
ciated audio equipment, is of the most maodern
“high-tidelity™ desien and was huilt by RC.A,
It consists of a crystal-controrled oscillator using
an AT cut crystal, operating on 3930 ke, fol-
lowed by three frequeney-doubler R.}J. amplilier
stages, in order to raise the frequency to the
operating wavelength of 9,488 meters. on 3.6
megacycles.  Following the third doubler-stace
is a straight-amplifier or buffer-stage. This
Vuffer-stage in turn is coupled to the final mod-
uluted class “C amplifier which employs four
high frequency type 800 tubes, connected in a
purh-pull parallel circuit.

The audio system consists of the standard
RCA high fidelity speech amplifier driving a
push-pull class “B" modulator enploving a pair
of 203-A°s, which effectively fullv modulates the
100 watts of carrier.

During the first few weeks the station will
only be on the air between 2 and 5 and 7 and
10 p. m. EST daily and Sundays from 2:30 to
7:30 p.m,, carrying the programs regularly
broadcast by WW.. However, after the neces-
sary adjustments are made and the testing com-
pleted, WRXWJ will inaugurate a more ela” orate
schedule of transmission and broadcast many un-
usual and interesting programs not heard on the
regular hroadcast channels.

Realizing that only a comparatively few
would be able to hear ithe station due to the
fact that only a small percentage of even the
latest model all-wave receivers are capable to
tuning to this extremely high frequency, it was
decided to furnish those who cared to build their
own receivers or “converters’” with diagrams
and instructions., Thus tke potential audience
would grow much more rapidly.

In designing the converter many things had
to be taken into consideration in order to make
it applicable to practically all receivers and at
the same time keep the cost low and retain ease
of construction for those whose fundamental
knowledge of such devices Is somewhat limited.
It congists of one of the new high efficiency
metal tubes as a converter, a type 61.7. with a
separate triode as an oscillator, A plate coil
tuned to approximately 1500 kc. was found to
materially increase the conversation gain over
the choke and condenser method of coupling.
The secondary of this coupling transformer pro-
vides a fairly good ““match”™ to the antenna coil
of most *hroadeast” receivers, separate

P ——

-

el

power supply is incorporated in the converter
design, thus eliminating the necesnity of hring-
ing out the high voltuge lead from the BC set.

The receiver deseribed was designed by J. I
Murray, preminent consulting radio engineer of
Detroit, and is of the supcr-heterodyne type
having hroadiy-tuned ‘*‘resistance-coupled” I.F.
stages. The converter tube is of the metal type,
as are all the tubes in this recciver with the
exception of the rectifier, and is used in an
“autedyne” circuit.  Provision was made, how-
every, to replace the resistance LF, with hroad-
tened high frequency intermediate transformers

and add a separate oscillator tu'e at a later
date.  Both the receiver and converter have
proven very satisfuctory,

WSEXWJ’s 9.48 meter transmitter: the
speech amplifier and control panel appear
at right of photo.

® DRILL the chassis and mount all

tube sockets, transformers, tuning
condensers and coils as shown in the
picture. Connect the high voltage leads
of the power transformer, one to each
plate of the 80 tube socket, the plate
connections being the contacts in which
the smaller pins of the tube fit. To the

larger terminals of this socket connect
the 5-volt winding of the power trans-
One end of the 6.3 volt wind-

former.

The “Converter” for receiving 9,48 meter waves on your present

B.C. receiver.

e

Directions for Build-
ing the 10-Meter
Converter . ..

ing connects to terminal 2 of each of
the other two tube sockets, the other end
of the winding connecting terminal 7
of these sockets. These connections

e

should be made with twisted insulated
wire., Attach 110-volt cord with switch
in scries. From the center tap of the
high voltage winding attach a wire to
the chassis at the nearest point. From
one side of the 5-volt winding, a wire is
run to the choke coil and to the red wire
of one of the 8 mf. electrolytic condens-
ers, The other end of this choke coil
connects to the point marked X and to
the red wive (Continved on page 45)

P
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ANY.
ca Sy . ANT,
a. TC B.C.
A g }* SEY
E— 1o
GND.
.01
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€2, 1S MMF.
/'
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10 Meters—How to Receive Them
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® TIIE recciver is assembled on a 9x12

base, 3 inches deep. It consists of a
8K7R.F. amplifier, 6J7 as a combina-
tion detector and oscillator, 2-6K7 tubes
as resistance coupled intermediate fre-

Front and bottom views of 10-meter “super-het™ receiver.

quency amplifier, a 6F6 connected as a
hi mu triode as second detector and a
6F6 as pentode output.

The R.F. stage 1s similar to those
used in an elaborate super-regenerative
receiver. It adds more gain, eliminates
receiver radiation and eliminates anten-
na resonance from the detector circuit.
The suppressor screen veltage on the
deteetor should be adjusted so that it
oscillates mildly over the tuning range,
and at this setting the receiver is most
sensitive. A semi-variable coupling
condenscr is used to couple the R.F.

The High Frequency
Superheterodyne
Receiver

stage to the detector. It is connected
about midpoint of the detector coil to
prevent overload of this circuit and to
allow for greater gain in the detector
stage. The detector uses a grid leak
for obtaining smooth oscillation and
detection. The LTF. frequency is low
enough that a grid leak detector is
quite efficient. An R.F. choke is used
in the detector cathode instead of a tap
on the grid coil. This forms a commen
grid and plate impedance so that the
tube oscillates at the frequency deter-
mined by the tuned grid eircuit.

The value of the screen and suppres-
sor voltage and the size of grid con-
denser and leak are chosen so as to ob-
tain oscillation, but not super-regenera-
tion. The detector heterodynes the high

For the more ambitious, this super-het will prove very interesting.

frequency signals into the LF. ampli-
fier—a form of the Dow oscillator. The
LF. amplifier uses two stages of mod-
erate gain. The values of resistors and
capacities are selected so that the am-
plifier peaks at about 50 ke. with a band
width of approximately 50 ke., allowing
for true hi fidelity reception. The val-
ues of capacities and grid leaks are
selected so as to prevent amplification
of audio frequencies in the L.F. ampli-
fier.

Eliminating tuned circuits in the LF.
stages results (Continued on page 44)

58..?3%\, ﬂ’ﬂ; £ 10.000 OKMS ?ALF- 0.5-MEG
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*-R.FC.2 | olL
10,000 OnMS
£ c .E
0§-
bk .W'LLMF_'T
e,/ £-. lo.75-ue6 [
% 0.1-MEG
/
50,000 J_ (’ Cit ISMMF. €23 2-30MMF.
OHMS C3:= LOOMMF. REC.L: 2.5 MH.
POT -~ RFC.2: 757. N2.28 ENAM. WIRE
ON 5/8 " DOWEL
8MF L1 s 117, NS, 16 WIRE 3/4" DA, Yo OCCUPY I®
LENGTH, TAP AT 3t TURN.
| L2+ §1T. N2.46 WiIRE 34"D1a., 1"LONG .TAP AT CENTER

Diagram for the complete 10-meter “super-het™,

For these who may not he satisfied to tie the “Converter” to their “present™

receiver, this complete “super-het” will provide the answer to their 10-meter reception problems.
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W2AMN's All-Band
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® LAST nionth we described the low

power stages of the new transmitter
at W2AMN. In this article we will dis-
cuss the remaining equipment includ-
ing the final amplifier, the power-sup-
ply and the modulation unit.

CW Output Is Over 200 Watts

As explained previously the final am-
plifier employs one of the new high-
power pentodes. This tube was chosen
because of its many excellent features.
First it is a screen-grid tube, which
means that no neutralizing is neces-
sary. This alone is a distinct advan-
tage. The second remarkable feature
is its very modest excitation require-
ments. wo or three watts is more
than sufficient for full output. Then,
the third feature is the low audic power
requirements when the suppressor grid
is modulated; only a few watts are re-
quired. Of course for phone, the car-
rier output is considerably reduced, but
even then the transmitter is capable
of working plenty of “DX.” The car-
rier output for phone is around 50

D g o o

Photos at left—
close-up, showing
front view of the
rack and panel
transmitter, also
rear view in the
photo to the
right.

e ]

watts; with 200
watts on modu-
lation peaks,.
For CW the
output is well
over 200 watts.
Not a low-power
tube by any
means,

Rack Stands
6 Feet High

The entire
transmitter as
can be seen in
the photos, is
built on a stand-
ard 19 inch steel
rack and stands
six feet high.
Looking at the
front view we
see that the an-
tenna imped-
ance - matching
network and the
antenna meter
occupy the top
panel. This
panel is 8%
inches high.
Next below this
is the final am-
plifier and the
plate  milliam-
meter for that
stage on a 1034
inch panel., The
dial on the right

is the grid tuning and the one on the
left is for plate tuning. The jack un-
der the meter is for reading the grid
current of this stage. One of the lower
small-size meters is used for this pur-
pose. The next two lower panels are
the cxciter and the power supply for
it and which were described last month.
Then below the exciter power supply
is the wmoduwlator for the suppressor
grid mounted on an 8% inch panel.
The next panel is for the high voltage
power supply and the 866 rectifiers
can be seen mounted on the front. For
safety we have constructed a wire cage
to cover the tubes. This is made of
14 inch mesh wire netting and given
a coat of black enamel. The panel is
the same size as the final. The panels
below this are blank and behind them
are the high voltage transformer and
the bias batteries.

In order to facilitate movement of
the transmitter a cradle with ball bear-
ing casters was made to fit under it.

Shunt Feed Used in Plate Circuit

In the diagram of the final amplifier
stage, we find that series feed is used
in the grid circuit and parallel feed in
the plate circuit. There was a good
reason for using parallel or shunt feed,
in the plate circuit. There is liable to
be some slight loss of efficiency with
this method, but remember we are us-
ing some 2,000 volts on the plate of
the final and with. series feed we would
have high voltage on the coil and tun-
ing condenser. The fact that we have
to change the coil leaves us liable to
serious consequences, should we fail
to remember to pull the high voltage
switch. With parallel feed the coil
and condenser js at the same D.C, po-
tential as the frame of the transmitter
and there is no danger when coming
in contact with both at the same time,
even if the “B” plus is on.

It is advisable to be extremely careful
when working arcund a transmitter of
this type. 2000 volts can cause serious
trouble as many past experiences have
shown.

CRYSTAL MIKE

JACK OR MIKE
TRANS.

ZASI '0,2;‘1') T

& e,

GRID
< (10.000
= OHMS
/ g - - (5:335
3
MEGS. A "
01- / 303‘.
MEG. (EACM)
R
OmHMS
35 WATTS -
T
MF,
B MF. (EACH)

Modulator diagram for suppressor grid modulation.

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT for

Transmitt

MAY, 1936

er

s T Sy

By George W. Shuart, W2AMN

Part 2—In this article Mr. Shuart describes
his modern all pentode transmitter in detail.
Complete information is given on the power
supplies, modulators, R.F. power amplifier,
and antenna system. This transmitter will
operate on all amateur bands down to 10
meters using either phone or code. Remark-
able results have been obtained on 10 meter
phone with this transmitter, which has
"worked"" Europe, Asia and Africa! It features
the new '"high-power" pentode transmitter

tube.

PR

e S

e

s

'

Link Coupling Used Between Buffer
and Final Stages

Link coupling was used between the
last buffer and the final stage because
of its simplicity and efficiency. In the
output circuit we have used the match-
ing network to facilitate the use of a
single wire end-fed antenna, which was
the best one that could be erected at
the writer's QRA. Any other method
of course may be used. As the dia-
gram shows plenty of by-pass conden-
sers were used and the reward is ab-
solute stability, even with no tube
shield and with no partition between
the input and owutput circuits. They
are of course well separated but should
they not be so separated, the shielding
would be recommended,

Power Supply

In the power supply diagram we find
that for the high voltage a 2,300 volt
Thordarson split primary transfornier
is used. With ehoke input and under
full load this transformer will deliver
o full 2,000 volts. When the two Pri-
maries are connected in series the out-

put voltage is 1,000
and this connection
should be used
while tuning ad-
justments are be-
ing made, in order
that no serious
damage will be
done In case of a
maladjust-
ment.  After all
adjustments have been made, save the
antenna connection, the primaries are
connected in parallel and the antenna
connected and necessary coupling and
tuning adjustments are made.

Fery

Control Relays

We also see that there are relays for
controlling the circuits which are to
he switched “on” and “off” during op-
eration of the transmitter., These re-
lays are of the self-locking type and
only a slight touch of a push-button is
necessary to perform the operation re-
quired.

In parallel with the relay contacts
are toggle switches so that the trans-

11

The complete transmitter in operation. The operating room of
W2AMN, showing Mr. Shuart at the controls.

mitter may be located at a distance
from the button board and still, if
adjustments are necessary, the trans-
mitter may be operated right from the
switches on the panel. One relay opens
the B-minus of the exciter and the pri-
mary of the high voltage transformer
for standby during operation. This 1s
a double-pole, single-throw affair. The
other relay turns on all filaments and
heaters as well as the primary of the
low voltage power supply.
Throughout the parts list and dia-
grams the values and voltage ratings
of the parts are given. These should
be followed closely for proper results.
Especially the (Continued on page 62)
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' / Sw. N BA. B3
0-200MA / e | o 7/
/s e ] | PLATE 3
. - Sw. |
37,000 OHMS =
' 3} = B- 10 LOW POWER STAGES o)
B4
( [ r—r ﬁj 3 5t
Cw B- 110 = PHONE A
] OR ¢ [
e S T aias-ew | sov]  Beek @' Lajalt
=C.W. . LOCKING + -
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Diagram of the R.F. power amplifier and the high-voltage power-supply, together with the push-button “relay’ switching arrange-

ment.
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converter.

It brings in 10-meter stations “Red-Hot”

on your present receiver, if it tunes down
to 2,000 ke.

Front view of 10-meter 5-W

@® THE ten meter amateur band is

now at its peak. in so far as per-
formance is concerned. Almost any
morning one can hear European, Asian
and African stations. And not Rl or
R2, but from R6G to R8! For the Ham
who wants to have an interesting time
and work plenty of DX this band offers
a wonderful opportunity.

One of the most important parts of
the ten meter “gear” is the recciver,
most of the older “hamy’ veceivers do
not take in the ten meter band, and
it is for these that this converter was
designed. This converter will work
with any feirly sensitive superhetero-
dyne and its performance will be more
than gratifying. There is nothing com-
plicated in the construction or opera-
tion of the converter and its construe-

SHORT WAVE CRAFT for MAY,

WORLD -WIDE

1936

10-Meter Converter

By George W. Shuart, W2AMN

bering that only
two tubes are used,
one will naturally
ask—where is
there anything un-
uszual in this ar-
rangement?  Well,
to be frank, it does
not “look” excep-
tional, But — con-
trary to expectations, there is tremend-
ous guin in thiz converter. Yes, we
said gain! And experienee has proved it.

W)

Rl

tional cost is very nominal indeed. - > ‘-1:
Only 2 Tubes Required I i
Only two tubes are used and by
glancing at the diagram and remem- ®
ANT C* 100 MMF (MICa) (5 (== = e ANT POST
~ C&lz- ﬁEM:‘EF . GND. POST
c3 8 A ANT FOR INDUC-
o~s/s».ms L!s';‘:-'rce:}cs‘ TIVE COUPLING
1%
| §
. o <
TURN L -
5/4.9" \ I i | T T
T T | dmens
<
—%—'\ x Y op- =i - 2o “TAE AT 1'/7'£uli~
owo. fesvd - oumeed  €50.000 OMms L2, 7TURNS, 340,
AN, - 63V €5 oo snpr = - = ANT. POST
Y - Ee—
? C a ,T" —'Tl ~€ SWELDED LEADS, 1 GND. P0ST
i :_..___','_"'._‘_ANT FOR iNDUC-
1 c2 el TIVE COUPLING

Il
L3 L4 €4 (5 a-
(SEE TEXT) =5

= —
$0.000 DkmS

[
L2, TTURNS, Y4 0ih

Diagram for building the 10-meter §-W converter.
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"DX" with a vengeance! And how!

This 10-meter converter rolls the “for-

eigns” in like "locals"! Simply connect

it up with your present receiver and

hear "R8" signals from the other side
of the world—on 10 meters!

The most un-
usual point is that
we have regoenera-
tion in this con-
verter and it pre-
=ents no  unusual
problem. It just
naturally comexs
about of itz own
accord here in the
first detector eircuit.  This regenera-
tion makes the detector very sewsitice
and selcetive, So selective in fact that

Close-up side view, with cover removed, of
the 10-meter converter—it uses but 2
tubes.

tuning presented a real problem. At
first we expected that the osecillator and
detector eircuits could be ganged and
would “track” with slight difficulty, due
to the detector being exceptionally
broad on the high frequencies. But
operation showed that there was an
“Ethiopian in the woodpile” that we
had not expected to find.

Feed-hack Put to Work

The rule in this case is—if you can’t
get rid of it, then put it to work! We
found that the detector circuit, when
unloaded, would oscillate with the os-
cillator grid coil in its circuit even
when the oscillator tube was removed.
With the connections eniployed enough
feed-back took place to cause oscilla-
tion, but with the antenna coupled to
the grid of the detector it stopped. The
antenna coupling thus has a econtrol
upon this feed-back and this means
that for maximum sensitivity, lcose
coupling should be employed. A peculiar
thing this, when the coupling is tight-
ened—the sensitivity decreases and nat-
urally the (Continwed on puage 51)
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L TRANSMITTER
1
WATERPIPE
FIG]

WATER TRANSMITTER
AND RECEIWVER STaTION

it NG
PIN

Fiz. 1 above shows simple “water

jet” analogy of modulation, the

signals being transmitted over one
water pipe in this instance.

@® FROM the time radio made

its debut up to the present a
tremendous amount of work has
been done in the research labor-
atories of many countries to ef-
fect a decrease of radio inter-
ference. So far as the disturb-
ing noise are concerned, which
frequently are created by vari-
ous electrical appliances actual
remedies and circuit tricks have
been found which can eliminate all in-
terference of this kind. If the radio
listeners are still bothered by a con-

S w c

IlLINN BINN

G 2. CODE SIGNAL TRANSMISSION

A

MUSIC TRANSMISSION WITH VARYING
AMPLITUDE OF WATER LEVEL

FIG.3

SIDE BAND CARRIER WAVE
.

T n
FiG.4 _'I;u!_w ,_,_,":*.‘.’__\_"f ""-'ﬁ/
,f--\j-'iu*.ﬂ“*-’ ARSI A AT
;quo 2 TWO SIDE BANDS OF AN aMPLITUDE

MODULATED RADID TRANSMITTER

Diagrams above show graphically various
aspects of modulation.

siderable amount of these disturbances,
despite the fact that all necessary re-
medies are well-known and ready to he
applied, it is not a technical problem,
but rather, a financial one.

Lightning Streak vs. Radio Signal

However, so far as atmospheric in-
terference is concerned, even optimistic
scientists had discarded all hope that
somewhere, some inventor would find a
remedy. The main reason for this quite
pessimistic opinion was the actual fact,
that all radio transmitters in usc at
present do not radiate as much power
into the air as is discharged by one
single streak of lightning illuminating
the skies for a single split-second.

This argument obviously hits the
mark, and indicates impressively that
all the tremendous work done by man-
kind to master the powers of nature may
be likened to the effect of a mosquito
biting an clephant. However, experi-
ence has shown that in a fight between
a weak antagonist and a strong one,
the strong one may not always win—
if the weak one knows how to take ad-
vantage of his peculiar abilities.
. One road only to wmarch wpon: An
interesting example is the present con-
flict between Ethiopia and Italy. A
well-trained army equipped with all the
weapons modevn science, could provide
is apparently blocked by an c¢nemy
which has the ability to march bare-
foot over roads not usable by a modern

MAY, 1936
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Frequency

MODULATION

By Wilhelm E. Schrage

Professor Edwin H. Armstrong, well-known to every
short-wave enthusiast, for his numerous contribu-
tions to the radio art, recently demonstrated his
very latest development—"Frequency Modula-
tion.” Mr. Schrage has endeavored with the aid of
suitable analogies, to explain in a simple manner
just how the Armstrong system of "frequency

modulation” works.

motorized army. L

Strange as it may seem, a similar
situation to that between the strong
Ttalian and the weak Ethiopian armies
now exists between the power radiated
by the radio stations and the lightning
flashes which are constantly being dis-
charged into the atmosphere around the
world.

Until recently radio waves and light-
ning flashes had to “march” upon the
sume broad road, but thanks to a new
invention perfected by the famous radio
pioneer, Major Edwin H. Armstrong,
there are made available tiny roads
for the radio waves which cannot be

) ’V ATMOSPHERIC INTERFERENCE DIS*
. o= > TURBING ONE FREQUENCY CMANNEL
é_l_ FRED USED FOR TRANS OF GREAT V0L 1+

=
¥

w B Sw e == o] W
LIS - - N
L."g‘?a +FFAEQ ONLY USED wHEN TRANG. & REC

% &

CONDENSER MICROPHONE
PARALLEL TO TUNING CONDENSER,

FIG.7

'
+
- i I
T . CONDENSER

MICROPHONE

FIG.8 INSERIES WITH TUNING COND

These diagrams show the principle of ra-
dio transmission by means of “frequency
modulation.” operating with several sets
of frequency bands (Fig. 6). Figs, 7 and 8
show how a simple condenser-type micro-
phone may establish simplest form of
“frequency modulation.™

used by the powerful lightning. Radio
waves may now “march” unmolested
towards their destination without the
danger of being pressed against the
“embankments” by a powerful light-
ning streak, rushing with all its fury
over this “common road.”

Armstrong’s Frequency Modulation

The method by which this remark-
able progress in radio communication
has been accomplished is called “fre-

www.americanradiohistorv.com

REMOTE CONTROLLED ]
| VALVES
MPE K2 6
i, 3
Bt |
-
DEFECY IN
PDE
c 3
S ReCEVER
TRANSMITTER X
FIG 5 .

in Fig. 3, above, an analogy is

shown of the new “frequency

modulation” system, the signal be-

ing carried by numerous channels
or pipes.

quency modulation.” This meth-
od of modulating a radio trans-
mitter has been known as long
as has modern radio communica-
tion, but it has been redesigned
and improved by Major Arm-
strong in the last ten years to
such an extent that it can now
be used for radio transmis-
sion.

Signal Transmission by Means
of Water

Before we go into the technique of
frequency wmodulation it may be of
value to demonstrate by means of an
easily understandable experiment the
function of wwmplitude nodulation,
which is exclusively used for all kinds
of radio transmitters now in opera-
tion. But since radio waves are in-
visible we shall take a visible medinm
to demonstrate amplitude modulation.
The best suitable medium for compari-
son with radio waves is water, and that
it is quite possible to use water as a
means of communication will be demon-
strated by Fig. 1, which shows at the
left side a “water-transmitter” and at
the right side a *“water-receiver.”

Code Signal Transmission

To transmit code signals from the
transmitter to the receiver the operator
uses a valve which interrupts the flow-
ing water into long and short periods,
actually consisting of dot and dash im-
pulses.” These water impulses are di-
rected against a dise, at the receiving
end the disc having an inking pen or
stylus which is moved by the incoming
cade impulses over long or short periods
against a paper-tape, where the message
is written down as code signals. kx-
perienced readers have recognized al-
ready that this communication system
by means of water operates in about
the same manner as a radio transmit-
ter sending out code signals.

It music transnrission: In case mu-
sic or speech is to be radiated by a trans-

(Continuwed on puge 49)

TRANSMITTER UNMODULATED
r:ou:.um TONES | VARIOUS TONES
L OF VARYING  —ole OF CONSTANT
VOLUME VOLUME

e 20
- 10 (APRIER
io —FREQ
I 110" OF4ImMC
20

=5 7SVL CHANNEL

21475 K. CHANNEL

_}| i

TRANSMIT TEK
MODULATED WITH |
VARYING FREQUENCY BUT
UNIFORM AMPLITUOE

| TRANSMITTER MOD--

| ULATED Wit LNiFoaw
FIG.9 I—crequency Buv

YARYING AMBLITURE

What the actual frequency band employed
by Major Armstrong looks like, when
modulated.
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Front view of Mr. McEntee's excellent 5-
meter transmitter—she sure packs a mean
wallop!

® AFTER working for several years

with various types of modulated os-
cillators, finally ending up with about
the most advanced and efficient type of
all, the “long lines” transmitter, a
hankering was felt for something still
more stable, and one that could be re-
ceived on the best of ‘“‘superhets” with
no trouble. The logical choice, of course,
was the M.O.P.A. and it remained on]y
to settle upon the tube line-up. The “89”
transmitter* described by George Shuart
seemed to offer great possibilities, since
low cost receiving tubes are used, and
it was assumed that two 89’s in push-
pull would drive any medium low-power
final stage. Since highest efficiency for
the power used was the aim, two 801’s,
which are generally conceded to be
“tops” for b meter transmission, were
chosen. Though they cost a little more
than ordinary 10’s, their smoothness of
operation and high output leaves little
to be desired.

“Pressdwood” Rack and Panel Used

Now that the tube line-up was se-
lected, matters proceeded at a fast pace.

*Ree Feb. 1936 Issue: Page 802.

SHORT WAVE CRAFT for MAY,

1936

e i e

By Howard G. McEntee, W2FHP
This Month’s $20.00 Prize Winner

Mr. McEntee describes a real "hot" M.O.P.A. transmitter in which
a pair of 80l's have been added to the well-known 89" transmitter
described by W2AMN in a past issue. Excellent performance has been
obtained from this transmitter and in order to 'clean-up" the 5-meter
band, we strongly recommend the MOPA. True, the modulated oscillator
has served as a "key" to the ultra-high frequencies, but it is high time it
is laid aside for the more up-to-date transmitter, such as the one here

described.

A rack had to be planned and -this was
built from 3;” pine throughout, with
top and panels of 14" pressdwoed. The
panels are each 14”x9%”, A strip
14”x3% * is placed along the bottom front
wooden frame member. The frame

and the tof) are enamelled black,
and the panels and two chassis, French
gray.

As we had no desire to see the 801’s
“go up in smoke” if excitation failed
for any reason, fixed bias was used on
them, as well as on the 89 buffers. Two
sliders on the C bias voltage divider
allow any bias from zero to around
minus 200V. The bias runs about 30V
for the 89's and 126V for the 801’s,
with the 475 and 550V, respectively, on
the plates. The bias filter choke is a
small midget type, as was the bias sup-
ply transformer TI. The latter should
be capable of supplying 250V and 50
ma., with a 6.3V, 3 A. heater winding,
which is used for the 89’s and all the
meter lighting bulbs. The transformer
in the original had no 6.3V winding so
a separate filament transformer was
needed.

Power Transformer “Specs”

The power transformer is rated at
800V at 200 ma. It has a 7% V. wind-

Wy Ry Ry iy

Ry

ing, and a heavy 2% V. winding, be-
sides those for high voltage and recti-
fier. There was no use for the 21 V,
winding except to light all pilot lamps
in the power supply unit. The heavy
filter choke is a 250 ma., 15 H. unit,
while CH2 gives added filtering for the

Bottom view of the Radic Frequency unit
of the transmitter.

89’s and drops the voltage somewhat,
which is desirable.

The 25 ma. grid current meter is fitted
with a switch SW3 to change it from
the buffer to P.A. grid circuit, How-

eT. 20MMF
rva (49 g0y

Complete wiring diagram showing how te build Mr. McEntee’s

wWWwWwW.americanradiohistorv.com

5-meter modern type trans
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5-Mecter Transmitter

PO DD W WD W O W O W W W W W W W W W W e WS

PPN

The two photos above show the R.F. amplifier at the right and the power supply unit at the left,

ever, it is hardly ever used for the
buffers so this switch may be omitted
and the meter left in the P.A. grid
lead. .

All the meters have small slots cut in

the top of the case so that a pilot lamp
can shine through to give indirect
lighting. The slot is covered with cel-
luloid to keep out dust. While this light-
ing doesn’t add any efficiency to the

transmitter, it certainly improves the
appearance. The pilot lamp connected
te SW 2B lights only when the high
voltage is on.

(Continued on puge 42)

Front view of the Neon tube oscilloscope,

which, at slight cost provides the “Ham”

with an instrument for checking his mod-
. ulation.

® HOW many conseientious radio

Amateurs have wanted to own an
oscilloscope or oscillograph to actually
see how their transmitted signals ap-
peared? The cost of such an instru-
ment has probably been more than the
average amateur pocketbook could
stand, reaching upward from $50.
Most Amateurs, having this amount to
spend, would probably decide that $50
worth of additional transmitting watt«
would be more to advantage. Yet. the
oxcilloxcope is just as essential a piece
of apparatus as the monitor—and who
would be without a monitor—particu-

R NSNS NSRS NN

A NEON
Tube

Oscilloscope

A Low-Cost Instrument for
Checking Modulation

By A. C. Stansfield, WICOL
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The drawing above shows a front panel
lav-out and also diagram of connections
of the Neon tube oscillestope,

www.americanradiohistorv.com

A peek at the inside of the Neon tube os-
cilloscope,

larly the Amateurs operating phone sta-
tions. That a phone signal—even cor-
reetly modulated—oeeupies far more
space in the radio spectrum than its
C.W. brother, is a known fact. If this
same phone signal is overmodulated—
frequency modulated—it s not only
emitting a distorted signal, but is wid-
ening its band of frequenciy occupaney,
so that it is “hogging the air”—to put
it bluntly!

There is no question but that the true
American Amateur is desirous of do-
ing his part in keeping within the Fed-
ceral limitations and respecting  the
right of the (Contned on page 55)
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5-Meter Super-Regenerator

Rear view of 5-meter super-regenerative
metial-tube receiver,

® EXPERIENCE has demonstrated

that the properly designed super-
regenerative circuit is superior to a
super-heterodyne for ultra-short wvave
reception, This is not because the
super can mnot be made sensitive
encugh, nor because it cannot be made
broad enough for stand-by reception.
As a matter of faect, if these were the
only requirements, the super-hetero-
dyne would undoubtedly be preferable.

However, on five to ten meters, the
super-heterodyne circuit—if sensitive
enough for amateur requirements—is
disqualified for such use, due to the
fact that it picks up too wmuch auto-
ignition and similar noise interference.
A super-regenerative cirveuit, if de-
signed so that the detector is super-
regenerating quite strongly, has a
much better signal-to-voice ratio for

By H. G. Cisin, M. E.
This Four Metal-Tube Set ldeal

for Amateur and Experimental
Reception

average moderate intensity signals and
hence this c¢ircuit is the writer’s choice
for wltre hiyh frequeney reception,

When using this type of super-re-
generalive circuit, however, it is neces-
sary to guard against extreme radia-
tion, by employing an R.I". stage ahead
of the deteetor. This R stage does
not incrcase the “gain” to any cxtent,
bul it does serve to prevent receiver
radiation.

The 6K7 R.F. tube is coupled to the

6J7 detector ax shown in the sche-
matic diagram. This method allows

an adjustment of coupling and there-
fore does not load the detector input
cheuit too much. The R.F, signal com-
pletes its circuit through the internal
capacities of the 6J7 tube, and exter-
nal circuit to ground capacities. An
R.F. choke input is used with tuned
receiving antenna.

The super-regenerative detector cir-
cuit is of the type known as the block-
ing grid-feak system. It will be noted
that the grid leak return is to a high
positive potential. While it would be
possible to use the ordinary type of
blocking-grid leak

Front panel view of J-meter super-regen-
criative receiver.

The standard Colpitts oscillator cir-
cuit is employed in the detector. The
internal capacities of the 6J7 tube act
as the voltage-divider elements, pro-
ducing the desired oscillation. By us-
ing a high value grid-leak, a negative
voltage is built up due to the grid cur-
rent.  The decrement of the circuit
and the values of the constants inelud-

(Continued on puge 40)

with ground vre-
turn, and still ob-
tain equal sensitiv-
ity, the high volt-
age return pre-
vents detector ov-
erloading on strong
signals and also re-
sults in improved
tone quality. The
effect is somewhat
similar to A.V.C. 0 OO G

since signals are (D0 NOT USE EXTERNAL
all received at ap- SIL CIRCUIT

proximately the
same volume.
Hence the manual
control in the au-
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dio circuit is more
than ample.

Diagram of Mr. Cisin's 5.-meter receiver.

® WHILE there has been much talk
about eliminating or reducing man-
made interference, it remained for
James J. Lamb, technical editor of
Q.S.T. to really solve the problem.

So far as we have been able to de-
termine, this is really the only success-
ful method that has ever been pro-
posed or introduced, insofar as the
elimination or reduetion of noise 1=
concerned. After a great amount of
research and study of the character
of the various types of noises picked
up on the average short-wave set, Mr.
Lamb decided that this noise was of
such a nature that even if the receiver
was inoperative at each impulse of the
interfering noise, material alteration
of the received signals wou_ld not be
noticed by the ear. The “pistol shqt”
or “machine-gun” variety of noise
heard in the average short-wave set
has actually been caused to “commit
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Diagram above shows the relatively sim-

ple cireuit devised by Mr. James Lamb

for noise suppression; the device as

shown in the diagram ahove is connected

to the LF. stages of a good super-set
receiver.
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ilencer”

suicide” in a very ingenious manner.
By referring to the circuit diagram,
we find that this noise—as well as the
signal—is taken from the grid of the
second I.F. stage which uses a 6L7
tube. The noise is then amplified
through a 6J7 metal tube and it is
then rectified by a 6H6 full-wave rec-
tifier. The resulting D.C, is then ap-
plied to the injector grid of the 6L.7
second I.I°. amplifier tube, from which
the signal and noise were originally
taken. It can be readily seen that as
the strength of the noise increases, the
quenching voltage applied to the in-
jector grid as a result of this noise
also increases. Thus, the noise is used
to cut down the “gain’ of the receiver,
and the real result is that the noise is
cancelled. Through the use of a con-
trol indicated as a “noise thresh-hold
adjustment” in the diagram, the limits
(Continued on page 39)
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A "LOOP AERIAL" S-W

Receive r By Walter C. Doerle

e

pra—— —
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Mr. Doerle this month describes a very interesting 2-tube receiver, using ordinary type
30 battery tubes, the principal feature being a Loop Antenna, which combines a regen-
eration feature also.

prapragr ey

i

g -, PR g

A view of the novel re-
ceiver here descrihed
with its loop aerial.

® BY golly it seems strange that short-

wave materials are so sparse among
the many radio listeners today and
stranger still when one considers the
many available opportunities in the
short-wave field of activity. For in-
stance, there exists many short-wave
publications and one of the best as rat-
ed by a college professor known to the
author puts Short Wave Craft_as the

e ke e e

S’

Top or plan view of the “loop aerial” short-wave receiver
here descrihed.

It uses two type 30 tuhes.

“dated” doings in short-wave radio, but
when social contacts are made, you don’t
even find at least a very simple short-
wave set in your friends’ homes.

To fathom this lack of short-wave
materials will require some time for
solution. However the problem is
brought to a conclusion by offering you
the description and photos of a short-
wave receiving set that can be built at

“tops.”  Here you find versatile and “popular-prices’ cost.
LL AMPLIFIER
7

~

T|
| i

n
©

Hook-up for the loop aerial receiver.

www.americanradiohistorv.com

No doubt Frank Buck is without a
peer in “bringing 'em back alive” and
considering the human elements, human
growth and limitations of one desirous
of owning a short-wave receiver, a chal-
lenge is put to you to build this set,
whieh will bring radio stations in “alive”
from the darkest corners of the short-
wave globe. And we didn’t say “knock”
‘em cold,” but “bring ’em in alive.” So
here goes.

Guidance Facts For Constructors

The parts for the tuning panel and
subpanel have been spread apart a bit

Rear view of the 2-tuhe “loop antenna”
S-W receiver.

so as to impress the fact on you that
this set is very simple and the number
of pieces which comprise it have been
reduced to minimum essentials—still re-
taining the conventional 7”x12” size
of panels.

The control panel has mounted on it
the two vernier dials, each with its
00035 mf. variable condenser and in
the center of this panel is the 10-ochm
rheostat and knob which permits con-
trolling the filament voltage for the two
type-"30 tubes. Then on the left hand
is the station-tuning condenser Cl,
across which is connected the “loop”
L1 (and incidentally the so-called sec-
ondary winding of plug-in coils of
other receivers). While on the right-
hand side is the regeneration conden-
ser C3 connected in series with the loop
L2 (so-called tickler ccil in usual set)
between the plate of the detector and its
filament negative side. Why this meth-
od of loops—will be given more con-
sideration in the last few paragraphs
of this article. At present we have
more constructional matters to elab-
orate upon so that you are not detained
with items labelled as “advantages’” and
“disadvantages.”

(Continued on page 59)
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SHORT

TWENTY-SIXTH
“TROPHY Cup”’

Presented to
SHORT WAVE SCOUT

C. T. SCRIMSHER
New Britain, Conn.

For his contribution toward the
advancement of the art of Radio

Magazine

5 &

il

26th TROPHY WINNER
62 Stations—45 Foreign

® THE 26th trophy is awarded teo

Short-Wave Scout, C. T. Scrim-
sher, New Britain, Conn. Mr. Serim-
sher had a total of 62 veris, 45 of
which were located outside of the
United States.

The receiver used by the winner
was & 1936 Philco, model 116 B em-
ploying 11 tubes. With this receiver
was used a Philco all-wave antenna

(Continued on page 50)

United States Stations
W1XAL—6040 ke.—University Club,
ass.
WIXK—9570 kec.—Relays WBZ. Westinghouse

Elect. & Mfg. Co:. Boston. Mass,
W2XAF--9530 kec.—Relays WGY General Elec-

Boston,

tric Co., Schenectady.
W2XAD—15330 ke.—Same as ‘above.
W3XAU—6060 kc.—Relays WCAU. Newton
Square, PPa.
W3XAU—9590 ke.—Same as above,
W3XAL—6100 . kc.——Relays WJZ. National

Broadeasting Co.. Bound Brook, N.J.
W3XAL 17780 ke.—8ame as above.
W4XB—6040 ke.~—Relays WIOD. Miami Beach,

Fla.
W8XK—6140 ke.—Relays KDKA. Westinghouse
Elect, & Mfg. Co., Pittshurgh, Pa.
WBXK—11870 ke.—Same as above.
WRXK—15210 ke.—Same as above.
WaXK—21540. ke.—Same as above.
WRXAL—6060 kc.—Relays WLW. Crosley Radio
Corp., Cincinnati. Ohio.

SHORT WAVE CRAFT for MAY,

WAVE
SCOUTS

Honorable Mention Awards

1936

L. Lachorlt, University, Ala.

Melbourne O. Sharpe, Knoxsville, Tenn.
C. G. Hurtads, Curacao, P.W.I.

WIXF—6100 kec.—Relays WENR. National
Broadcasting Co., Chicago. Ill,

WIXAA—6080 ke.—Relays WCFL. Chicago Fed.
of Labor, Chicago. Ill.

WIXBS-—64256 kc.—Relays WMAQ. National
Broadcasting Co.. Chicago, Il

Foreign Stations

CRCX—6090 kc.—Canadian Radio Broadecasting
mmission. Bowmanville, Canada.
CJRO—6150 ke.—James Richardson & Co., Win-
nipeg, Canada.
COCD—6130 kc.—''La Voz de Aire.”

Cuba.
COC—6010—ke.—Now COCO. Havana, Cuba.
XEBT-—5%90 kc.—Relays XEB. Mexico City.

Mexico.
(Continued on page 50)

Havana,
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@ ON this page is illustrated the hand-

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

It is a most imposing piece of work,
and stands from tip to base 22% The
diameter of the base is 734”. The
diameter of the globe is §14”. The
work throughout is firat-class. and ne
meney 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 be an-
nounced in the following issue of
SHORT WAVE CRAFT. The winner's
name will be hand engraved on the
trophy.

The purpose of this contut is to ld-
vance the art of radio by “logging”
many short-wave phone stations, Il'nl-
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.

PP W W OO DO eOwwws

PUPP WSSO DN

@ 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
Iogged 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 (eachh accompanied by the required
minimum of 60 per cent foreigns’’) the judges
will award a similar trophy to each contestant
s0 tylng Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations. heard were “logred” over a given
30 day period. that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial phone stations should be
entered in your list, no “amateur transmitters’’
or "commercial code” stations. This contest
will close every month on the 25th day of the

PP W WV U O OO OO OO OO OOOOOOUOPDRNNwY

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 clese in New York City March 25th; any
entries received after that date will be held over
till the next month.

The winner each month will be the person
sending in the greatest number of verifications.
Unverified stations should not be sent in, as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
each listener must be for stationa located out-
side of the country in which he resides! In
other words, if the contestant lives in the United
States at least 60 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 ecards which “specifically’’ verify re-
ception of a “given station,” on a given wave
length and on a given day, will be accepted! In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations. which state that specific verifications
will not be given. Therefore do not put such

www americanradiohistorv com

stations 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 gne
of sixteen tubes or upwards, if they so desire.

When sending in entries, note the following
few simple instructions: Type your list, or write
in ink. pencilled matter i1s not a]lowed Send
verification cards, letters and the list all in one
packare, either by mail or by express prepaid;
do not split up the package. Verification cardu
and letters will be returned. at the end of the
contest, to their owners; the expense to be borne
by SHORT WAVE CRAFT magazine.

In order to have uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION ; type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters: fredquency station transmits 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 signal if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these stations. State total No. stations.
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WORLD-WIDE SHORT-WAVE

REVIEW
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—Edited By C. W. PALMER
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The Fly-Wheel Dial

@® A NEW dial has

appeared in several
new French sets,
known as the gyro-
scopic dial—from its
similarity in opera-
tion to the gyroscop-
ic compass with its
rapidly spinning fly-
wheel.

This dial is meant
to facilitate tuning
on the short-wave
bands. When you
tune the set, the re-
duction ratio slows
down the movement
of the tuning con-
denser to make sta-
tion location easy.
But when, as is often
the case on the short
waves, you desire to
shift to another part
of the band, vou simply give the knob a
“spin,” and the heavy flywheel keeps it
moving. Then, at the desired point, a touch
stops the dial for close tuning.

This spinning dial is alse useful in lo-
cating stations, as a spin will carry the
condenser across the band, sufficiently slow
so that a carrier will usually be heard.
Then, a slight turning back is all that is
needed to find the station.

This dial was shown in Secience et [a bie
( Paris).

A 5-Meter Super-Regenerative
Set

@ AN unusual use of the American 2A6
tube was mentioned in the latest issue
of Radio-Ref (Paris).

The owner and constructor of amateur
radio station F8VS has found that this
tube has desirable characteristics for use
as an ultra-high-frequency detector in a
m(;per-regenerative set, when used as a tri-
ode.

When used in this way, the diode plates
and the cathode are tied together. This
leaves the tube as a straightforward tri-
ode. The arrangement of the circuit is
shown here. The second tube is the sup-
pressor frequency generator, with the large
honeycomb coils S4 and S5.

The coils S1, S2 and S3 are the usnal
tuning coils used for 5-meter regenerative
or super-regenerative sets. The other val-
ues are indicated on the circuit.

Experimenters, who like to try new eir-
cuit hints might try the 2A6 in this new
and unusual way. (This type of tube was
advocated in George Shuart's *“Hiss-less”
superregencrator; see Nov. 1935 issue
S.W.C.—Editor.)

“Hams” will find of interest the 5-meter

Super-regenerative receiver hook-up

shown in the accompanying diagram; it
was devised by a French amateur.

@ 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 seif-explanatory to the radio
student, and wherever possible the con-
atants 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. a8 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.

A S.W. Reflex Set

@® A RECENT issue of CQ-MB (Berlin) a

magazine published for radic amateurs,
contained the circuit of a short-wave sct
which experimenters in this country will
find interesting.

It is a reflex of two tubes, in which the
pentode acts as an untuned R.F. amplifier;
the triode acts as regenerative detector and
the pentode serves a second purpose of
A.F. amplifier. The signal is fed to the
grid of the pentode through Cl. It is am-
plified and then passed through condenser
C2 to the grid of the detector. It is de-
tected and then fed through the A.F. trans-

A clever Reflex circuit; the triode is the
detector.

former to the pentode control grid and is
amplified at audio frequencies.

The values of the parts in this experi-
mental circuit are given. With a few
changes, many short-wave sets can be con-
verted to use this ingenious stunt. Why
not try it, fellows?

A Novelty in Cabinets

@® EVERY once in a while, a really new

and original idea is brought out in
such an inauspicious way that we are in-
clined to accept it in a matter-of-fact
manner, instead of giving it the attention
it deserves.

Such an idea appeared recently in Prac-
tical and Amateur Wireless, (London).

It has been the practice of set builders
in that country to make their sets on
wooden or metal subpanels, with upright
panels on the front, similar to the sets
made in the U.S. by home set-builders.

But it has become almost universal in
that country to use slanting panels in
commercial sets, to facilitate reading the
tuning dials. In order to permit a home-
built set of the type described above to
look like a commercially made one, an in-
genious_experimenter mounted his set as
shown in the illustration. This gave the
desired result, as well as permitting him

www americanradiohistorvy com

The slanting control panel for receivers
is, without a doubt, gaining in popularity
daily in this country. One method of ac-
complishing this effect is shown above.

to use his favorite set without having to
rebuild it.

Incidentally, the front panel can be
used to mount the dynamic speaker as
well as conceal the batteries (if it hap-
pens to be a battery set).

The advantage of the sloping panel is
obvious—American short-wave fans will
find it a distinct advantage in tuning.

S.W. Coil Making

@® A NOVEL and efficient way to make

ultra-short-wave coils is by the method
shown in the illustration here. It consists
of four glass tubes, such as test tubes,
around which is wound the wire forming
the actual eoil.

The use of such small tubes makes the
coils almost self-supporting, that is, they
have the least possible amount of insulat-
ing material to cause losses.

The coils with their glass supports are
mounted by means of clips made from sheet
metal, bent as shown. The metal supports
also form coil connections, by soldering the
ends of the coil wire to them. Stand-off
insulators can be used to mount the coils,
or other methods can be devised.

The glass tubes on which the coils are
wound can be small bottles, such as the
type in which aspirin is sold, for larger
coils, test tubes will serve nicely. Cellu-
loid cement will serve to hold the four tubes
together for winding.

This novel coil winding hint was shown
in an issue of Practical and Amateur Wire-
less (London) recently.

GLASS

END OF COIL
SOLDERED TO LLIP

CLIp 5LID ON —
10 TUBE

Above——A novel method of constructing
an insulating form on which to wind
short-wave coils—it i8 made from several
glass tubes; even test tubes may be used.
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$5.00 Prize

PULLEY FOR
AERIAL

Guy
WIRES

BACK
sTOP '\-\‘

30" pase

RAISE
_~—AERIAL

“ONE-MAN” AERIAL
MAST

lere 1a an ldea for & ‘‘ope-man™ acrial
mast; I erected one 50 ft. high. 1 do a lot
«f aerial work and I find this to he the
taslest way to get them up and down, I
take two pieces 2" x 3™ and spread one
el ahout 307 and the other 27, and nail
these in posltlon with & 1 x 2 bhoanl.
Nexl 1 qdrill a hole about 6% from the top:
this Is where the upper poftion of the
mast is fastened. The top plece |3 usually
a4 21 1, 2% x 2" plece. A hole {3 dritled
aboul 6 t. from ohe end. This piece tis
between the other two and is bolted. You
will notlce that the top plece is now on
a pivet. The guy wires are all attzehed
and the lower section of the muast can be
14ised by pushing up with the top purtion,
A rope should be attached to the whort
end of the top piece.—C. R. Vogler.

vy

APPARATUS
BOARD

CUSHIONS
MAOE OF

SPONGE
CUSHIONS
RUBBER._ " May BE GLUED
TO CORNERS

ELIMINATING TRANS-
MITTER YIBRATIONS

The fredquency-stability of a breadboard
transimeitter, employing  the much  Use
Hartiey or pushpull clreuvits. ean be great-
Iy improved by mounting the hoard on
spronge tubber cushlons, of the same scidth,
length and thickness. 1aced under cach pff
the four romers of the board. The sponge
rubher cushions compensate for shifts |n
frequency Jue to Jarring the instruments.
WOSIRT used this metnod with conslder-
able rucress. Most ““ham” stations worked
reported  reinarkahle stability of signals,
upon  tearning that the clrcuit  embloyed
wzs the single 210 liartley, using iwo
8173 in the rectifler supply with 500 volts
in the nlate eircult.—Justin Bl Walker,

vwvy

PUMONOGRAPH TUAN-TABLE

CONTALT
ARMS

AOHESH
TAPE STUCK TO OUT-
HIOE OF (v8C

WEY
CUNNECTIONS
ON TRANSMITTER

AUTOMATIC KEY

\Wherr thls key¥ i8 hooked te the trans-
mifter it will seml what you desire emd-
lewsly. The arm wazs made of scrap tin
ard hooked to a sultable base, (Note——
make your cuta in the tape wide enough
~o that the hoint of the arm Ats into them. }
Of course you will have te cxperiment with
the slots te suit your own taste

Fer beginners whe are leaming the code,
this 1s a valuable Instrument when econ-
nected to an audio osciflator. —Charles Sim-
mons, Jr.
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BATTERY

LEAD

/2" BrASS
TUBE

OTHER TEST
PROD -

1Y2 " SCREW GROUND
" Cr3 A POINT

NOVEIL TEST PROD

I hope the rest of the follows can find
as many nses for Hhis “kink'' as 1 have,
tne wili find first a brass or motal tube,
which 1s 5% toches long by % inch Insiche
diameter. Next golder Into one end a nut
which a flashlight tmlly whl scerew  into.
After thils fimk & plain ecork which will fit
inte the tube. amd puneb a smiall 1% finch
serew, that has heen filed to a point through
It ‘Then rake a small brass strip, drill
4 liole in one end. and bend [nto a ("
shape for a spring. Next sllp the bolt
through tnls, then through the cork and
fRzten with a set-seiew.  Then solder an
I8 inck wire. which is fastened to an ordi-
wary test proele tn the top of the hrasy
tube, slip a pen-light battery In and iusert

the cork.  The test brod {8 now complele
ani reads for use.— Dave  Metire,
vyvve
1Yav,

-

SWITCH 3
orR o /
KEY / {

T0 CoNTROLLED b /B

CiRCUITS D

ALL PURPOSE RELAYS

Here I3 a nseful kink which will put
some of that ““junk box™* material te work.
O many of the old "1} efiminators and
trickle chargers. a small relay I3 used to
throw the A.¢C. line to eharger or elimina-
tof. These reluys are very sensitive, and
requlre only a 1'% volt dry rcell to operale.
They nay be used as a SI°ST or XPDT
relay,  The writer is using two of these
units In a remote-controlled transmitter.
One is used ax a “standby*” switch, while
the otlier i3 usedl as u *"keying’* relzy, The
ke¥ing relay regponds perfectly up to 25
happens to hie
C. Belllieiner.

vvyy

the writer's
{hmit.—w,

b

1 b

{  $5.00 FOR BEST |

) b
4

i SHORT-WAVE KINK ¢

1 The Editor will award a five dellar prize each month t

4 for the best short-wave kink submitted by our read- §

Y ers. All other kinks accepted and published will be §$

awarded eight months’ subscription to SHORT {

4 WAVE CRAFT. 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 :

4 sketch, of your favorite short-wave kink to the 4

j “Kink"” Editor, SHORT WAVE CRAFT, b

4

— BULB AS FUSE

S"é‘l.nDEEERgger FLB‘l?réIGHT Herewlith i3 a kink that 1 Ielieve woulil

T0 TUBE gt - helpe w Tot of "“hamw.”” In the positive high

woltage lead hetween the Alament eenter

tap of the rectifying tube. 1 use a 215

valt bully before the ‘HYV'' goes into the
choke.  Now if you should happen to blow
a filter comlenser ar a plate blockIng cmr-
dender er i anxthing should habpen 1o
cause a (irect “"short” on the power-sup-
ply, this hulb will burhn out and net de
any harm te the reclitler tube of the 8
Iype, whielh won't stand a Jot of “‘short-

ing.”"  In case you draw  an excessive
amount of miils (M.A.) caused hy over-
load the lwlb will Tight up and warn
you.—N. N, J'reson.
vwyy
WASHING
5004
WASHING
~ S00A
SOLUTION

PROF. FINISH FOR
PANELS

Tlere Is a solution t¢ the problem of
having a professional Hke tinlsh on zlumi-
nwum pianels without the use of lye. After
the panet i3 all drilled. make a solution
of twe hamdfuls of washing soda and two
duarts of water. Lay the panel “face-up'’
in a pan that wlll hold the panel wheit It
ia supborted by four supporls. These sup-
ports may be made of stone or other like
substances.  The panel must  be  eom-
pletely rovered with this solution. 1t |s
new anly neceasary to beil the panel in
the solution untii all traces of dirt and
scratches disappear.  Then rinse the panel
in cold water and dry it.—Esdward Kocli,

vvyy

DRILLING GAUGE

While I1his kink 13 not new or orlginal

with me. 1 pass it along te the readers
of Short Wave Craft. it ls rather difficult
at times to moust condensers requirlng two
or more mamunting holes. By slotting three
stripa. as shown in the drawlng, and hold-
Ing themn together wwith a serew, the mount-
thg holes can be drilled accurately,—>Melvin

K. Conwell.
vvwvey
IRON HOLDER

After having much trouble wllh  the
soldering irom stand sliding all over the
heneh, T hit upon the following idea: T
filled a square tin ecan arlih sand  and

wWWwWwW.americanradiohistorv.com

REST
SOLDERED TO
N BOX

SOLOERING
IRUN,

WITH SAND

" STANDARD way DUTLEY

SCREWED TD BUTTOM OF Can AUUG

wired [t over the soldering Iron as shown
in the dlagram.  This provides a relative-
iy heavy stand, amd 18 nore convenient In
e\‘er]\' respect than manufactured ones.—JI,

F. Dyann.
vwvy

30H., CHOKES

TV,
AC 12504,y

-

[ _(‘.
<
iH

e "

Coams 200V

300V.

HANDY POWER SUPPLY

Recentty. when ln need of a power sup-
ply, 1 constructed one with parts found
in my Jjunk box and It gave very satls-
factory results.  Thercfore. 1 am  passing
this along to the readers of Short wave
Craft as a “Kiok.” Although it Is not
origlnal by any means. 1 feel that a
be interested in

greal many readers will
Lyon,

vvy

it.—Robert

NEW USE FOR OLD
FOUNTAIN PEN

I hullt a teeting Instrument and needed
a4 Dair of test prols. and the follwing
fdea was carrled  out.

Two oll fountaln pens. which were of
no  partleular value, were procuresd  and
remodeled as shown in  the sketrh, A
fcrew projects from one aod forms the polnt
or tip, while the cord or test-lead runs
up through the fountain pen and out the
other end.—Jim Mlorris,

vvyy

PAPER CLIP CONNECTOR

Here 13 a “'Kink'* for Short Wave Craft,
I ised a bent paper clip a8 a comector
herween two «ry cells. This is quite a
time-saver, especially as  nany  connee-
tions are to e made. The forming of the
paper ellp i3 elearly shown in the draw-
[ng. —Harry  Wrasko.

F
"~ pARPER cLIP
BENT AS SwOwN
TO MAKE CONNECTION

A"

T
/ BATTERIES
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Oh! for a Ham "Shack”
Like One of These

Prize Winner—-Lieut. W. W. Johler

Editor, SHORT WAVE CRAFT:

Short Wave Craft has formed part of my technical library
for the past number of years. I would be interested in having
the picture of my “rig” published in this popular magazine.

The “rig” shown in the photo is located at Kemper Military
School. Boonville, Missouri. It is operated by licensed cadets and
faculty officers. It enables cadets who have their license to con-
tinue with the fascinating hobby and stimulates interest in radio
in many others.

The *“rig” as shown is of mectal chassis construction in a
wooden rack. The bottom three rucks contain a 1,250 volt power
supply, with a pair of 66's for the final plate, 800 volt power-
supply, with two 83's in parallel for the oscillator and buffer.
separate filament transformers for each stage, and hias for the
finul. Above that are a 59 tri-tet erystal (Continued on page 61)

WONTP Has Efficient "Ham' Station
l ] .y v A L

Ambitious array of Transmitters and Receivers in Billy Brent-
linger's llam ‘“‘Shack.”

Editor, SHORT WAVE CRAFT:

1 sure get a big kick out of Short IWave Craft with all the in-
teresting circuits and ideas etc. 1 started reading Short Wave
Craft when it was published just every two months. I enjoy look-
ing over the pictures of the ‘“ham” stations, several of whem I
have talked to several times, but I didn’t know how they looked.

The outfit on the left side belongs to WYNBZ, my radio pal.
It is a 47 xtal osc. 2-46’s buffer or doubler, a 203A in the final
amp. with about 200 watts input which is modulated by four
46’s in class ‘“ B.”

The outfit on the right is my old “ether pusher.” It is a 47
xtal osc., 46 buffer or doubler, a pair of 46’s in parallel in the
final amp. with about 40 to 50 watts (Continned an puge 61,

Amateur Transmitting and Receiving Station
of 0. A. F. Spindler, call VU2FY.

From India!

1936

21

Prize this month goes to Lt. W. W. Johler’s “rig.”

Paul Bauerle's Station at Lansing, Mich.
Editor, SHORT WAVE CRAFT:

I have been a reader of your radio magazine for some time.
The tubes used in my transmitter are 47 erystal, 210 doubler,
211 buffer, 204A final amplifier with 400 (Continued on page 61)

Amateur Radio Station YVU2FY, India

Editor, SHORT WAVE CRAFT:

This agnificent amateur radio station is located in tropical
south India, eleven degrees from the Equator. It is owned and
operated by Mr. Q. A. F. Spindler, a leading Amateur of Inter-
national fame.

On the right of the photo may be seen the crystal-controlled
Xmitter, which is built in three tiers. The bottom tier houses
the power supply, which is from A.C. mains, stepped up and recti-
fied. The center tier houses the modulator, and the upper tier
the high-frequency components. Two crystals are used, the use
of either being controlled by a change over switch, giving four
frequencies, one on 14 me,, two on 7 me. and one on 3.5 mec.

To the left of the transmitter may be seen the General Radio
wavemeter and the loud-speaker which is used when signals are
too strong for phones.

At the right of the operating table may be seen the speech
amplifier, which is built 1n a stee] cabinet, and connected to the
modulator by shielded cable to avoid pick-up from transformers.

In the center of the table may be scen the monitor with the
change-over switch from receiver to mionitor just in front.

At the left of the table are two receivers, the Eddystone
Amateur Bands Two, and the Eddystone Screened Grid Scientific
Three, which is used for DX fone work., Both receivers are con-
nected to the power supply in parallel, (Continued on page 61)
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Front view of Mr. Hooton’s regenerative
superhet.

@® THE super-heterodyne, long con-

sidered a luxury by the average short
wave fan, is now almost a necessity for
use on the crowded amateur and short-
wave broadcast bands. The author has
for some time desired a “really good”
superhet, with plenty of gain and se-
lectivity, for general DX (distance)
work but, since he is limited to the use
of batteries for receiver power supply,
the cost and upkeep of an “eight” or
“ten” tube set would be considerable,

The use of regenerative circuits offer
many interesting possibilities for sim-
plifying superheterodyne design and
construction. As pointed out in the
“Super-Gainer” article on page 470,
December 1935 Short Wave Craft, a
single regenerative first detector pro-
vides almost as much gain and image
selectivity as can be obtained from two
or more R.F, stages using the most ex-
pensive construction. The author’s own
experience with the new all metal tubes
has convinced him that these, because of
their ease of oscillation, extreme quiet-
ness and self-shielding qualities, are
ideal for use in regenerative R.F. and
mixer circuits, Therefore, it was de-
cided to design a high-gain superhet
around a repenerative first detector,
metal tubes and the new iron-core LF.
transformers. The finished receiver is
described in this article.

SHORT WAVE CRAFT for MAY, 1936

A Sensitive 4-Tube
"Regen.” Superhet

By Harry D. Hooton, W8KPX

Attt arhar ettt s e A b s s A A A 4

We are glad to present this article by Mr. Hooton describing his new 4-tube
superheterodyne. By using multi-purpose tubes and employing regeneration in the
first detector, very good sensitivity is obtained. This set also features the new iron-
core L.F. transformers. Complete details are given by Mr. Hooton in the accom-
panying text.

PO OO OOO OO OO OO OOO OO OUOWUP

First Detector Is Electron-Coupled

As shown in Fig. 1, the first detector
is of the familiar electron-coupled type,
almost identical with the detector cir-
cuit of the average regenerative re-
ceiver. The oscillator is of the conven-
tional variety, the tickler being placed
in the cathode circuit for increased
stability. The output of the oscillator
is coupled to the first detector by the
suppressor-injection method. The new
high efficiency all-metal tubes are used
in both circuits—a 6J7 as first detector
and a 6C5 as oscillator. The output of
the 6J7 is fed to one of the new iron-
core I.F, transformers which is tuned
to a frequency of about 456 ke. This is
in turn connected to the pentode sec-
tion of a 6F7 triode-pentode tube where
the [.F. signal is amplified and then fed
through another iron-core IF. trans-
former to the triode portion of the 6F7
which acts as a second detector.

The overall gain of the iron-core
transformers and the 6F7 tube is about
equal to that obtained from the usual
two stages of LF. and detector using
the ordinary air-core I.F. transformers. Rear view, showing the placement of the
This receiver (Continued on page 5i) parts.
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Schematic and pi\ysical diagram for the complete superheterodyne short-wave receiver, which employs a regenerative detector.
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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

In Short-Wave Apparatus

New ACR-175 Amateur Communication Receiver
Has Range of 5 to 600 Meters Continuous

Cumplete ACR-173 Amateur Communications Receiver with loud-speaker furnished
with the set.

® THE ACR-175 Amateur Communication

Receiver presents a combination of ad-
vanced features not found in receivers
selling at considerably higher prices, The
ACR-175 has been designed to mcet the
rigorous requirements of receiver perform-
ance necessary to maintain communication
in the c¢rowded popular amateur bands.
An advanced degree of selectivity, sensi-
tivity and ease of operation is now avail-
able.

A superheterodyne circuit is employed
with once tuned R.F. stage for ranges A,
B and C (500 ke. to 15,500 ke.), thus as-
suring low image-frequency vesponsc and
high signal-to-noise ratio, A separate
rejection filter is placed in the antenna
circuit to minimize interference from
powerful commercial stations operating
near the LF. frequency. Iron-core trans-
formers in the LF. amplifier provide un-
usually high gain and added sclectivity. A
quartz crystal, having special orientation
and dimensions, assures unusual single-
signal response heretofore unattainable,
An electron-ray tube serves the dual
function of tuning meter and indicator
for measuring the strength of incoming
signals.

All the controls on the ACR-175 are
conveniently located on the front panel.

The coils are fixed _ _
and selected by a |
switch. The sensi-
tivity control is
calibrated loga-
rithmicallyin
terms of micro-
volts of signal in-
put to the receiver.
The value of sig-
nal-input  voltage
is read when a de-
flection just begins
to occur on the
face of the elec-
tron-ray tube. This
method of signal
measurement in
units of absolute
value is more ac-
curate and depend-
able than the arbi-
trary values now
in vogue. A “stand-
hy” switch re-
moves the plate
voltage from the
tubes and illumin-
ates a green pilot
light, but leaves
the heaters light-

ed and ready for immediate operation.
Headphones and speaker, or headphones
only, may be used.

iase of tuning and band-spread are
provided by two large diameter knobs
mounted concentrically on the tuning
shaft. The inner knob operates at a low
ratio (20 to 1) and permits any range to
be traversed rapidly. The outer knobh
operates at a higher ratio (100 to 1)
and permits extremely fine tuning. A
unique dial permits the positive logging
of stations of any frequency without re-
setting to a reference point. The main
scales are calibrated in megacycles and
are traversed by a double-ended pointer,
one end of which also covers a coarse
scale of nine equidistant divisions serving
as a vernier index. A slightly longer

(Continued on page 61)
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Interior view of the ACR-175, showing neat arrangement and
accessibility of the parts and tubes. (No. 539.)

bR sty

An
with a relay
and ground to the particular set plugged

automatic antenna switch fitted
which connects the aerial
socket on the box.

into the 110-volt

(No. 537).

® FOR those desiring to operate more
than one receiver from an antenna
system, such as for demonstration pur-

Names and sddresses of manufacturers of apparatus deseribed on this and following pages furnished upon reeeldt of 3-eent stama;

AN AUTOMATIC ANTENNA SWITCH

poses in sales rooms, this automatic an-
is an extremely valuable
piece of apparatus. It is not designed
to permit the operation of a number of
receivers simultaneously from a single
antenna, but so connects the circuit that
when the A.C. switch of the receiver is
turned “on”, the antenna and ground are
automatically connected to the receiver.

For the benefit of those interested in
the circuit, a schematic diagram is given
and it can be seen that the field of the
relay is in series with the 110-volt lead
going to the set. The relay is a double-
pole, single-throw affair having fairly
heavy contacts. Amateurs, experimenters
and Hams may adapt this relay or the
principle involved to perform some very
novel operations. For instance, if con-
nected properly this relay can be made to
turn on the “transmitter” automatically,
when the receiver is turned “on.”” Many
other uses, of course, will suggest them-

tenna switch

www americanradiohistorvy com

selves to the average experimenter.

Our Information Bureau will gladly
supply manufacturers’ names and ad-
dresses of any items mentioned in Short
Wave Craft. Please enclose stamped re-
turn envelope.

110V AC. 7o ANTENNA

*

&~ RELAY

RELAY
MAGNE‘I‘)
CONTACTS

L.

T0 SET

b

L— %
2 2
OF SET  OF SET

Hook-up of the new automatic antenna
device, showing relay magnet connection
and armature contacts.

mentlon No. of artlele.
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Note the neat and husiness-like appear-
ance of the HF20 S-W Transmitter de-
signed by Mr. Stokely, who is well-known
to the short-wave fraternity. (Neo. 530)

@® THE latest contribution of Eilen Radio

Laboratories to the transmitting ama-
teur is model HF-20 amateur band short-
wave transmitter, Using the popular
and low-priced 2A5 tubes, crystal control,
and of an unusually lost cost and effi-
cient design, this makes an ideal low-
powered radio telegraph and phone trans-
mitter for the beginner as well as the old
timer. It is capable of supplying 20 watts
of crystal-controlled power on the 40-80-
160 meter bands and a good 15 watts of
power on the 20 meter band. For the phone
enthusiast, model HV—500 power supply
and model M-10 modulator is available, ai-
lowing a carrier of 15 watts to be gbtained.

Referring to the electrical circuit dia-
gram we find the 2A5 tube to be used as
an R.F. pentode ecrystal controlled oscil-
lator, the output of which is capacity cou-
pled to the grids of a type 2A5 power am-
plifier. Crystal control is used in prefer-
ence to the older self-excited circuits, due
to the high order of frequency stability ob-
tainable (a factor of prime importance in
the present day crowded amateur bands).
Shunt feed is used in the plate circuit of

SHORT WAVE CRAFT for MAY, 1936

The HF-20 S.-W. Transmitter

By Guy Stokely, E.E.

the oscillator in order to simplify mechan-
ical construction. The screen-grid is op-
erated at a positive potential of approxi-
mately 200 volts and is adequately by-
passed by the condenser Cl, The plate,
fed through the RF choke is operated at
about 400 volts. It is essential that a good
R.F, choke be used in order to avoid R.F.
leakage back into the power supply and
the resulting neutralizing difficulties, The
oscillator plate tuning circuit is located in
the grid circuit of the 2A5 amplifier and
results in an exceptionally efficient energy
transfer. Grid leak bias is used on the
R. F. stage and shunt feed is used in
its plate circuit for the same reasons as
previously outlined. The antenna coupling
coil L3 is wound upon the same form as
L2, due attention being paid to proper
spacing for maxi-

all traces of A.C. hum. A tapped voltage
divider allows the proper voltages for the
sereens and oscillator to be obtained.

The modulator consists of a type 53 tube
with both of its grids tied together, and
both plates tied together. It operates as a
class A driver for the class “B" modulator,
also using a type 53 tube, When used with
a single button microphone this speech am-
plifier is ample for exciting the class “B”
nmedulator to its full 10 watts output.
R1—50.000 chms, R2—200 ohms. R3—50.000

ohms, R4-—50,000 ohms, 25 watt divider.

C1—C8—C9—.0005 mf. mica. C2—C4—Cé

—.0001 mf, mica. C3—CT7—.00014 mf. vari-

able, C5—.00005 mf. neut. cond.

This article has been prepared from data
supplied by courtesy of Eilen Radio Lab-
oratories,

mum energy trans- 248
fer in designing the CRYSTAL )

[+3 R2, 200 0Hms

/2A 5

coils. The use of > =
plug-in ecrystals
and coils through-
cut, allows full out-
put to be obtained nt

on any of the ama-

teur bands in com-
mon use.

In the lower sec-
tion of the circuit
diagram is shown

Wi

the power supply.
Full-wave rectifica-
tion using the pop-
ular 83 mercury va-
por tube is used. A
two - section _filter

+300V.

S +500Y.

with swinging Cliov, ac

choke input is used
and insures abso-
lutely pure D.C.
carrier free from

Wiring diagram of the HF20 $-W transmitter which is capahle
of supplying 20 watts power on the 10-80-160 meter hands, and
15 watts on the 20-meter band.

New Doublet for All-Wave Reception

W N0

New all-wave R.C.A. doublet antenna

“kit,” which comes already to install with

all joints made for insulators attached.
(No. 531),

R
"

i

!

® THE accompanying diagram and photo

show the new R.K. 40 antenna which
has heen designed for all-wave reception.
It comes complete, ready to install and no
assembly of parts is required for its in-
stallation. It is merely necessary to at-
tach each end of the doublet to circuits
such as poles, trees, etc., and make a sim-
pte connection to the receiver. The cost
of this antenna is very nominal and it
should markedly improve reception on any
all-wave receiver, which is not already con-
nected to a doublet of good design. The
transmission line designed for this an-
tenna is designed to efficiently convey the
electric wave energy picked up by the
doublet antenna proper, down to the re-
ceiver. The receiver coupling unit or
transformer matches the impedance of the
transmission line to the input receiver cir-
cuits. This greatly simplified antenna sys-
tem provides adequate coverage onh both
short and long-wave hroadcast bands, with
a minimum of installation work. The trans-

installation of new R.C.A. all-
wave douhlet antenna.

Typical

mission line is of the transposed or twisted
type. The antenna comes complete with
strain insulators attached and the trans-
mission line cable is 75 fect long. Any one
can install an antenna of this type in a
very short time. This article has been pre-
pared from data supplied by the courtesy
of the R.C.A. Manufacturing Company.

nw L4 rr
Mystic-Eye
@® EVERY one today is looking for some
easier and more accurate way of tuning
in stations on their receiver. One of the
newest and nominally-priced tuning or res-
onance indicators is the “Mystic Eye” tun-
ing unit here illustrated. It can be mount-
ed on practically any receiver and it resem-
bles a modified cathode-ray tube which
causes a variable band of light to appear
on the target at the end of the tube, the
band widening out as the station is tuned
farther away from the resonance point, and
narrowing down to a thin line, as the sta-
tion is tuned into perfect resonance.

Tuning Unit

Your old set can now be brought up-to-
date by adding onc of these simple tuning
units, Any one at all handy with tuols
can install the device. and it is very simple
to connect, full instructions accompanying
the tube and the circuit diagram which
comes with it. All you have to do is to
drill a small hole in the panel of the cabi-
net. mount the tuning unit and escutcheon
plate, connect the colored wires according
to the diagram aecompanying the device
and your set is right up-to-date, so far as
a tuning indicator is concerned. This :ur-
ticle has heen prepared from data supplied

WwWWww.americanradiohistorv.com

CUT OF TUNE

(’ZERO BIAS

IN TUNE
NEGATIVE BIAS

=

The “Mystic-Eye” tuning unit adaptable to
any type receiver. (No. 532.)

by the courtesy of the Empire Radio Corp.
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APPARATUS FOR THE “HAhIA'f

® TWO new tubes

have recently
heen introduced.
One is the type
830B which can be
used as a modula-
tor, R.F. amplifier
or oscillator.

This tube has a
rated plate dissi-
pation of 60 watts.
The outstanding
feature is that the
plate connection is
brought out
through a cap at
the top of the bulb.

Another new
tube which should
interest those ama-
teurs working on
the ultra-high fre-
quency is the 834,
This tube c¢an be
operated on fre-
quencies as high as
350 megs., 100
megs. at rated in-
put, and above this
frequency a slight
reduction in input
power is necessary.

For the benefit of those interested in
these tubes we are re-printing data ob-
tained from the R.C.A. Manufacturing Co.
covering the characteristics and operating
conditions of both these tubes. Watch for
articles in the coming issues of Short Wave
Craft in which these tubes will be employed.

NEW
|

830 B TENTATIVE CHARACTERISTICS

Filament Voltage (A.C. or D.C.)—10 volls.

Filament Current—2 amperes.

Amplificaticn Factor—25.

Direct Interelectrode Capacitances (Approx.):
Grid-plate—11 mmf.; Grid-filament—5 mmf.;
I'late-filament—1.8 mmf.

PP UPOOPPOOO D

1936

Two New Tubes the
“"Ham" Will Like

Bulb-—T-186.
Cap—Small Metal.
Buse¢ Medium 4-1'in Bayonet.

MAXIMUM RATINGS AND TYPICAL OPER-
ATING CONDITIONS

As A-F Amplifier and Maodulator—
Class B.
D.C. Plate Voltage—1000 max. Volts.
Max-Signal D.C. Plate Current—I15¢ max. Mil-
liamperes.
Max-Signal Plate Input—15¢ max. Watts.
Plate Dissipation—€0 max. Watts.

Power

Typical Operation—2 Tubes:
Uuless otherwise specificd, values are for 2 tubes

Filament Voltare (A.C.)—10—10 Volts.

D.C. Plate Voltage—&00-—1000 Volts,

17.C. Grid Voltage (Approx.)-- —27
Yolts.

Peak A-F Grid-to-Grid Voltage {(Approx.)—
250—270—Volts.

Zero-Sig, D.C. Plate Current—20--20 Milli-
amperes.

Max-Si¢. D. C. Plate Current—280—280 Milli-
amperes.

Loa< Resistance (per tube)—1500—1900 ohms.

— —35

Effective Load Res, {Plate-to-plate)—6000—
7600 Ohms.

Max-Sig. Driving Power (Approx.)—5—6
Watts,

Max-8ig. Power Output (Approx.) 135—173
Watts.

As R-F Power Amplifier—Class B Telephony
Carrier conditions per tube for use with a max.
modulation fact. of 1.0

D.C. Plate Voltare—1000 max Volts.

D.C. Plate Current-—100 max. Milliamperes.
Plate Input—90 max. Waltts.

Plate Dissipation—60 max. Watts.

Typical Operation:

Filament Voltage (A.C.)—10—10 Volts,
D.C. Plate Voltaxe—800—1000 Volts,

\ I]).C. Grid Voltage (Approx.)— —27— —35
yolts.
Peak R-F Grid Voltage (Approx.}—85—-85

Volts.

25

—Y5—86 Milliam-
peres.

D.C. Grid Current
(Approx,)—7—6€ Mil-
Hamperes.

Driving Power
{Approx.) — 9 —6-
Watts.

Power OQOutput
(Approx.) 23—26
Watts,

As Plate-Modulated
R. Power Ampli-
fier—Class C Tele-
phony
Carrier conditions per
tube for use with mux.

D.C. Plate Current l

modwlation faet. of
1.0
D.C. Plate Voltage
200 max. Volts.

D.C. Grid Voltage
300 max. Volts.
.D.C. Plate Current
—100 max. Milliam-
peres.
D.C. Grid Current
30  max. Milliam-
peres.
Plate Input — 80
max. Milliamperes.
I'late Diszibation—40 max. Watts.

Typical Operation:

Filament Voltaxe (A.C.)—10—10 Volts.

D.C. Plate Voltaxe—600—800 Volts.

D.C. Grid Voltage (Approx.)— —140— —150
Voltsa.
‘v ]f]‘oak R.F. Grid Voltage (Approx.})—255—265
yolts. .

D.C. Plate Current—95—95—Milliamperes.

D.C. Grid Current (Approx.)-—30—20 Milliam-
peres.

Driving Power {Approx.)—7—5 Watts,

Power Output (Approx.)—38--50 Watts,

As R.F. Power Amplifier and Oscillator—Class C
Telegraphy
Key-down conditions per tube without
modulation
D.C. Plate Voltage—1000 max. Volts.
D.C Grid Voltake— —300 max. Volts.
{Continued on page b6T)
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3-Tube Set Equals Five

Front view of the new *“Fulltone V" A.C.-
D.C. receiver, in which three tuhes do the

work of five. (No. 528.)

@® WHAT does the amuateur and short
wave fan really want in a short wave
receiver?

The following brief outline indicates
what the great majority want, as compiled
from numercus suggestions. The receiver
must have as few tubes as is consistent
with good reception and operation. This
eliminates the tiny one-tube “midget,” as
well as the enormous multi-tube monster.
It must be completely self-contained as
well as light and compact. The day of the
external amplifier, power _supply and
speaker are definitely over. Universal op-
eration on either A.C. or D.C. is important,
The receiver must really bring in those
distant “elusive” foreign stations with
ease and volume, and in addition must be
sufficiently selective for local reception,
The speaker should operate with good
volume on all stations, with good tone and
clarity. A high signal-to-noise ratio is es-
sential. Above all it must be simple to

Names and addresses of manufacturers of apparatus described on this and following pages

By William Green

operate, easy to build, and
low in cost.

It's already beginning to
sound like & deseription of
the perfect receiver, but
these uare only the more
important esdssntials. chre
are some additional fea-
tures in our receiver: It tone V.
must be hum-free, have
continuous b an d-spread,
easy reading dial, good shielding and be
portable, trouble free and fool-proof.

The circuit diagram shown on this page
is that of the final job built by the author
and incorporating every feature men-
tioned above, A full five-tube circuit is
used by means of dual-purpose tubes—
616, 6F7, 12A7, providing R.F. detector,
two audio stages and rectifier. The 6D6
is the “high-gain” R.F. tube, through
which the antenna is coupled to the detec-
tor. This is inductively coupled by means
of a three-winding coil to the pentode sec-
tion of the 6F7 tube.

The detector is remarkably smooth oper-
ating. This has been ac-
complished by the proper

This photo
shows a view
of the chassis
and also the
metal cahinet
for the “Full-

electrolytic condenser complete the power
supply. A good filter circuit makes recep-
tion free of all hum and tunable hum on
all frequences. The coil ranges are:

Color Range in Meters Range in Ke.
Blue 9to15 20 to 33 me.

(Green 15to 37 8100 to 20 me.

Yellow 37 to 92 3250 to 8100 mec.
Red 92 to 20b 1450 to 32560 mc.
Brown 192 to 425 700 to 1550 me.
Black 300 to 625 480 to 1000 me.

This article has been prepared from duta
rupplied by courtesy of Harrison Radio Co.

use of sufficient by-pass
condensers, and control of
regeneration by a poten-
tiometer varying the
screen voltage. This same
tube has a triode section,
which is utilized as the
first audio stage. Its out-
put couples into the next
duplex tube, the 12A7. The
pentode section of the
12A7 is the audio output
tuhe, while the diode sec-

tion serves as the power

supply rectifier. A 350

ohm line resistor, filter
choke, and a 12,12,5,5, mf.

www.americanradiohistorv.com

Wiring diagram of the latest Harrison “Fulltone V.”

furnished upon receipt of 3.eent stamp: mention No. of artlele.
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THE RADIO AMATEUR

Conducted by Geo W .Shuart
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Ahove we have the triode and pentode
cryvstal  oscillator, wusing conventional
circuits.

9th lesson—Many points are

given here for the selection

of tubes used in low-power
exciter stages

® THE choice of tubes for the oscil-

lutor, buffer, or multiplier stages of
a transmitter is always quite a prob-
lem to the amateur. Also the circuits
to use are numerous, especially with
the recent tube developments, In Fig.
1, we have the conventional triode
crystal oscillator circuit; with this tube
the crystal is used in the grid circuit
and oscillation is brought about when
the plate circuit is tuned to approxi-
mately the erystal frequency. This cir-
cuit was the first to be used among
amateurs when ecrystals were still a
Lugwry. Either series or parallel plate
feed may be used in this circuit., Fig.
1 shows the series method, while Fig. 2
is the same set-up but with parallel
feed. Number 2 allows the rotor plate
tuning condenser to be independent of
the high veltage, and it can be mounted
on a metal panel or chassis with no in-
sulation.

The next popular crystal circuit was
that using the 47 pentode; this was a
considerable improvement over the
former circuits. In Fig. 3, we find the
conventional 47 pentode, which proved
to be an excellent crystal controlled os-
cillator and allowed less R.F. crystal
current; thus lightening the load on the
crystal. In Fig. 4 we have the same
circuit except that the heater—cathode
type tube is used; such as the 59, 2A5,
ete. There is little advantage in this
circuit over the 47 aside from the fact
that the heater is separate and no fila-
ment by-pass condensers are necessary.

Tritet Oscillator

Later developments in pentode cir-
cuits brought forth the well-known
Tritet oscillator is shown; this is a
modification of the Dow oscillator. In
this circuit we can multiply the crystal
frequency in the plate tuned circuit,
independent of the crystal oscillatory
circuit. However, the plate circuit can
not be tuned to the crystal frequency be-
cause of insufficient internal shielding in
the tube. This circuit is shown in Fig.
5, and a number of different type of
tubes may be used as is indicated. A
more flexible adaption of this same cir-
cuit is shown in Fig. 6 where the screen
erid pentode tubes are used, the shield-
ing in these tubes is sufficient to allow
plate circuit to be tuned to the crystal
frequeney or an harmonic of it. Here the
power pentodes such as the 802, RK23,
ete., may be used, or the pentode re-
ceiving type tubes where only low-power
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llere we have the oscillator—multiplier
and also neutralized amplifier and doubler.
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Here we have various types of multiplier

and huffer stages.

Many suggestions are giv-
en in this lesson regarding the
type of tubes which may be
used in the low-power stages
of a transmitter, where "'fre-
quency multiplication™ is
necessary.

e

stages are required. Where a number
of multiplications are necessary, the
receiving type tubes, such as the 57 and
58, are recommended, because of their
low cost, and very respectable power
“out-put.” In the receiving type tubes,
though there seems to be little advant-
age In applying a positive potential to
the suppressor, while in the power-type
tubes this does increase the out-put
appreciably.

Neutralization

So much for the oscillator circuits.
We now consider Fig. 7 in which an am-
plifier tube is added to the oscillator.
Here we have a triode neutralized am-
plifier when operating on a crystal fre-
quency. For a frequency multiplication
neutralization is not absolutely neces-
sary, although the neutralizing con-
denser and the tapped coil arrangement
should be employed, because a certain
amount of regeneration may be obtained
by the proper adjustment of this con-
denser N.C. and thus increase the
harmonic out-put considerably. Those
who have not tried this method of fre-
quency doubling will be well rewarded
with a considerable increase in “out-
put,” through the use of the neutraliz-
ing condenser, which then becomes
merely a feed-back control. The coupl-
ing between the two stages in this in-
stance is capaeitive.

Link Coupling

In Fig. 8 we have both the grid and
plate circuits of the amplifier tuned and
link coupled to the preceding stage. This
link coupling may consist of one or two
turns connected with a twisted pair of
insulated wires coupled to both tank
circuits. This is a recommended
method where the extra coil and con-
denser can be incorporated econven-
iently in the set—uF, although where a
great many multiple stages are used, as
pointed out (Continued on page 46)
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FIG.12A

PLATE NEUT
(HAZELTINE)

'_
¢ B- ] FIG.12 q
C+

&

c- “C+

-
DRIVER AMP.
NC,
/
|
&4 GFIG 40
B- B+ c- B B+
H- 100
st B
/
’-
w- | &7
MF. . .
001~ __ /
MF, ‘_
FIG.14 4._8*'

Different methods of neutralizing and also

push-pull doubler.
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FIG. 18

The dual pentode exciter unit, which will operate on any one
of three bands, with one crystal and drive the average me-
dium-power amplifier.

www americanradiohistorv com

amplifier.

Ahove: AThe 53 twin triode is used as an oscillator and mul-
tiplier. This will also excite the average medium-power “final”
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A Long-Lines Oscillator and Modulator

_ ® The long-lines oscillator introduced by
. Short Wave Craft in the latter part of 1934,
is now available in commereial form. In this
particular one, which is shown in the photo-
graph, a number of different tubes may be
used. For instance, if the Ham wishes to start
out with a relatively low power a pair of 45°s
| may be employed as oscillators, while for

higher power a pair of 210's or 801’ with from

crease the eflective length of the circuits
and thus decrease or increase the fre-
quency. As a companion uyunit to this
oscillator, there is available a modulator
which employs a pair of 46’s in class B
in the output stage. As a driver a single
46 connected as a triode is used. For
amplification into this circuit, 2 57 is em-
ployed in a triode connection. There is

e et e

PO OO OwYN

tive to six hundred volts on the plates. The sufficient gain in this circuit for the av-
one-half inch copper tubes which form the (Continuned on puge 61)
long-lines circuit are four feet long, and at 502" —
the high R.F. potential ends are mounted on W I\TM\"MTEN.M A S
small stand-off insulators, A wooden frame (eacH) 4579105 or Z7ou. Roo
is also used to increase the meechanical rigid- TT Ay / A
ity. This solves the problem of supporting the A
rather awkward four foot metal tubes. Clips ==
to these vertical rods are in the form of copper —
ground-clamps which wrap around the copper 7
tubing and make a real low-resistance conuec- CHOKE
tien. For changing frequency “shorting hars"
are used: these bars either increase or de- | M
Photo at the left shows the new Eagle “Long- B+
Lines” oscillator with modulator and power A00V. FOR 453
. H A . ~ti v, - "
- supply. Diagram a(t\';‘u-%}:l‘t:“sh(ms connections. E e aotls grimidios b B

Pt e

Photos above show front and top views of
the new constant “High-Q" 25 to 10-meter
receiver. (No. 534.)

® ONE of the first essentials for success-

ful short-wave receiver design. or for
that matter any type of receiver, is the
use of an efficient coil for the tuned cjr-
cuit. The primary requisite for this unit
is a high “Q" factor, and this factor

A A A s A e e s e At e e A

PPt e et el

Constant Hi-"Q" 2.5 to 10 M;ter Set
By A. G. Heller

should be as constant as possible over the
entire tuning range, with a given tuning
capacity,

This novel unit is so constructed that
for any rotation of the tuning shaft the
condenser plates ¢nmesh or disengapre on
a sliding principle. Simultaneously with
this action, the tuning coil which is mount-
ed as shown in the illustration, expiands or
contracts (depending upon whether the
capacity is increased or decreased) anil
consequently the coil undergoes u change
in inductance which is related to the
change made in capacity and frequency.
At the same time the effective distributed
capacity (which is a potent fipure in high
frequeney work) Is vavied inversely with
the frequeney. Thus we have in effect o
tuning coil, and condenser combination
whose “Q" factor remains practically con-
stant as the condenser and frequency
runge is varied. Two separate coils are
employed for the 10. 5 and 2% to 1!:
meter ranges. Each is of space-wound
construction, so that even the normal (is-
tributed capacity of each is at a minimum.
The 5 and 2': to 112 meter coil is of edge-
wise wonnd ribhon wire, in accordance

AmPasP e s e s Pan s

with theoretical and practical engincering
rules which govern the design of such
coils, The insulation material employed
consists of Vietron in all important posi-
tions. This article has been prepared from
data supplied by courtesy of Insuline Corp.
of America.

Riv 50.000 OHMS
R3» 100000 Oums
£ (6 02mF

RL: RANGE 25.000 10 180,000 OMa &
954
d

RFC/

EXT AwmD

Diagram showing connections of the sim-
ple parts used in the constant “High-Q"
receiver.

PAFIPUPAP NP W W WSO S OrareeN A

Noise Silencer

® THE famous noise suppresanr recently

introduced by Jim Lamb of Q.5.T. is
now commercially available. The unit
shown in the photograph can be uscd with
any sensitive superheterodyne receiver
and is very simple to attach to your pres-
ent set,

The noise silencer is furnished with an

A nominally-priced “noise silencer” now
available on the market. (No. 533).

Names and addresses of manufacturers of apparatus deseribed on this and following pages furnished upon receipt of 3.cent stamp:

adapter which is plugged into the last
LF. amplifier tube socket of the receiver.

he very simple manner in which this ean
be attached to your receiver permits even
the most inexperienced short-wave “Fan'
to avail himself of the excellent qualities
of the instrument; no technical knowledge
is necessary . The noise silencer measures
712x5'2x3 inches and no external power-
supply is necessary. An A.C.-D.C. heater
eircuit arrangement is emploved, which
permits the tubes to be run directly from
the 110-velt line. Repeated tests huve
proven that this silencer will overcome
the diffieulties experienced by a great ma-
jority of the noises picked up on the
short-wave bands. By means of a manual
control a pre-adjustment is made which
limits the maximum strength of the inter-
fering noize. In other words, the average
noise will never exceed the strength of the
desired signal,

This article prepared from data supplied
by courtesy of United Radio and Tel. Co.

5-Meter “i.ong-
Lines” Xmitter
By C. A. Wyeth

® THE great popularity of the so-called
“long lines” 5-meter oscillator presented

wWWwWwW.americanradiohistorv.com

in Short Ware Cruft N T
one and one-half years | 1
apo, has induced several |

manufacturers to market
them. The oscillator
shown in the photo is de-
signed to operate with
various types of tubes,
such as the 45's, 10’s, ov
801's. The vertical bars
are chromeplated and the
various fittings are fin-
ished in jet black. Need-
less to say, this presents
an extremely pleasing ap-
pearance. number of
other features have been
incorporated in this in-
strument, such as special-
Iy designed, “shorting”
clips, which can be sl
up and down the vertical
tubes, and also for the
antenna conncections. Each
of these are provided with
insulated  handles, per-
mitting adjustment of the
transmitter to be made,
(Continued on page 62)

o e e pragey

Efficiently huilt and handsomely finished
“Long-Lines” Oscillator.  (No. 536.)

mention No. of article.
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Short-Wave Stations
of the World

Complete List of Broadcast and Telephone Stations

REVISED
Moty

or correspondence with the stations them-
selves. A post card will be sufficient. We
will safely return to you any verifications
that you send in to us. Communications
of this kind are a big help.
Stations are classified as follows: C—
Commercial phone. B—Broadcast service.
X—Experimental transmissions.

We present herewith a revised list of phone transmission of some kind and can
the short-wave broadcasting, experimental be identified by the average listener.
and commercial radiophone stations of the Note: Stations marked with a star * are
world. This is arranged by frequency. but the most active and easily heard stations
the wavelength figures are also given for and transmit at fairly regular times.
the benefit of readers who are more ac- Please write to us about any new sta-
customed to working with “meters.” tions or other important data that you

All the stations in this list use tele- learn through announcements over the air

Around-the-Clock Listening Guide

ductive. To the west of the listener this aame
band is generally found best from about 8 p.m.
untii ¢ a.m. (After dark, results above 35 meter<
are usually much better than during daylight.)
These general rules hold for any lecation in the
Northern Hemisphere.

ance of these simple rules will save time.

From daybreak till 3 p.m. and particularly
during bright daylight. listen between 13 and 19
meters (21540 to 15800 ke.).

To the east of the listener, from about 1 p.m.-
8 p.m., the 25-35 meter will be found very pro-

Although short-wave reception is notoericus for
its irregularity and seeming inconsistency
(wherein lies its greatest appeal to the sporting
listener), it is a good idea to follow a genaral
schedule as far as wavelength in relation to
the time of the day is concerned. The obeerv-

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

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

21540 kc. WSBXK | 19355 kc. FTM | 18115 kc. LSY3 | 16270 kc. WOG | 15330kc. % W2XAD
B arin BN ormic | sy, ASBISE: FRANCE e e CRANE -c- AT eenERAL ELECTA
pnrggou;gE", PA. . i c.l['n .Ar|ontllia. gwnlul_ "m:EEENTI:RE OOE&P'J"GEA“"E..Mrf. s scﬁ:ﬁ%e%ﬁ%ﬁr’."ﬁc 3.“'
29 a.m.; relays KDKA 19345 I((-: PMA | - Tuts ircegularly morning and early afternoon way mm-'_';\'n:.z o
21530 ke, K GSY | Lo S insman  © | 18040 ke, | GAB 16240 ke  KTO 15310k GSP
. oé;srﬂ%}s"m pr S3lls, Holland él{'l‘y am. C AUGEY. ENGLAND Y (Y Ty W AR -8- Is.‘s:.mehn
uodsé.";g@4go.u;“ ENGLAND |p_:u:n'-i5:3o":;ﬁ. Irrcqutar more nd eurtY aitn. Calte Caf Tab %t " 8.8.c.. BROADCASTING
21520 k;: - -W2XE 19220 kc. WKF | 17810 kc. PCV | 16233 kc. FZR3 LONDON. ENGLAND
-8- 13.94 meters O AWRENCEVILLE. N. J ek i8.84 maters -c- 18.48 metors T i Lo
ATLANTIC BROAGCASTING Calls England, daytime N o SAIGON. INDO-CHINA 15290 kc. LRU
adison Ave.. N.Y.C. . — — ooy i ;‘. -8B ul9.62 meters
_“‘?'5":‘ Wkee 5.1 . !53160 1'.'.(.20 meters o ?'97_790 ,':f" mt:GSG 15880 kc. FTK | svenos AYRES. ARGEN-
21420 kc. WKK | JUGBY. ENGLAND DAVENTRY, -C- 18.90 meters Testing - 45 and 1111
Ge 1401 meters __Calls Australis, sary 8. B.B.C.. BROADGASTING 8T. ASBISE, FRANCE ping e an Tegular daiy
S T8I0 ke, GAQ | MUEE PN Ao | fie S meth il
SR | e, | 80 ke AWSKAL | IOk o LU | s e
- Rl -B. 16,87 meters HURLINGHAM, ARGENTI
21080 ke. PSA 18890 ke, £33 ) :'Bq,f.;ag;g.g,%%jﬁf};“ mrat ang Eurepe, davtine AR e ame
o, oe UANGIRG, amazt | FupwediB 8 Remon | M Semo e T | 1e760 ke, JYT | 15270 ker A W2XE
21060 ke. =~ WKA ) 18830 ke. PLE | 17775 ke, PHI | o b ene 2 pa. Rivantit Ba0ATEAsTING
LAwng'ﬂcr!lHLt" Lot cc ||BA.'|‘II":,;SSE‘N"‘|’.}.5:AVA “Udzsnifngth:Al;‘D irregular In {n“tr afterncon 485 Mldlsnnlé‘v.. L6
all_Ensien alls Molland, ¢arly a. @, [ ___ % Y and eerly morning WABC dally, 1-6 p.m.
e — 18620 kc. GAU | 17760 kc. % W2XE — = ETEs =
21020 ke, LSNG | o 80 sty | Sawrlé iiishasnne | 13660 Wt IVE 13260 he e
ol i ke, s | i Dty f, | eS| W36 R
e - 16,35 moeters 17760 kc. DJE 20 kc. —12:33:2:13 9.
$A1GON, INDO-CHINA
-200-700 k(‘:.' metors LSY Phonss Parls, early morning .B'BROADlgi'ng(t;."HOUSE «C- u.\z'%nzufmffgnn .15.250 kc- WIXAL
moNTE JRANDE 1c8340 ke. WLA BERLIN. GERMANY Phones U6 5 num. & 4 pom. | B g 1000 metery
e GAA | CndEIE | g0 ker 1A | 19818 ke KWO | 530 S TPAD
) 3 me ° «C- 19.46 meters o
.c. u.fz meters 18310 kc. GAS | %R ALY Phonss Hawdll 27 oo, % RADID COLORIALY
RUGRY, ENGLAND c 18.38 mat Calls shige, 8:30-7:30 o, M. eail 270 EONIaL
Calls “Argentina, Brazil, € rudBY. ENGLAND Jalhs shion, CED T o 182" AG2 | Servics ds a ' Redrodrfrust
19900_kmm" 5E calls M. ¥.. dottme [ 17310 ke,  W3XL 135370 k::z' '*HAS3 95, bis," Bivd. Hausemann.
. R X 33 meters +B- o meters houda) = &.M.

9900 ke, LSG IoT0ke, —ETA| Typolffiflhc. | whiSuitWY. | 15220 ke  HPC)
ARGENTINA U P. 0. Box 281, ADDIS ABABA, - Tests lrregularly . 15360 kc DJT -B- 19.71 meters
'll'n_tl_llrﬂﬂlllrly, daytime ETHIOPIA 17120 k - N.V. PHILIPS’ RADIOD

: ey C. WOO | .xc. 1933 meters o EINDHOVEN. HOLLAND

19820 ke, WKN | Tg3551cc,  FTO | © o4 B 00, | werk e e matiome. | T5700 e kW

BT s e e | SN W T 15210 ke S WEXK
19650 kc. LSNG | oooul 8. Ameries, asvtime__ | 17080 k. GBC | 15355 ke. KWU W'!'Tmﬁ.gy‘;s"z' ;E:L:cmo
T P 18200 kc. GAW | . 1156 meters Co a3 meters PITTSBURGH. PA.
T e R WY A A P ) R
19600 kc.  LSF sl N. V. dotime__ | 76770 ke, ~ WLK | 15340 ke DJR | 15200 kc DJB
- metors 18135 kc. c: sters BX. 9.5 meters 7
€ wonTE GRANDE. .C. J |5_::4 maters PMC O AWRENCEVILLE, N. J. B ROADCASTING MOUSE. B noADEARTING HOUSE

Tests mﬁslfrn.“ Admllt phu?-ﬁ"ﬁ?uf.%?'uﬂyv: - Ars Bru!.. og::“ daytime BEHIL:;I'I{'a:gnEE.':tANV BER% !'n'l;-'le:: ARY

(All Schedules Eastern Standerd Time)
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15180 kc. GSO | 13820 kc. suz 11880 kc. *TPA3 11200 kc. XBJQ | 10055 kc. Suv

-B. ID 76 meters -C- 2(.71 meters -B. . 25.23 m " Xe 28 79 meters G- 29,34 meters
B.5.C..” BROADCASTING w‘..?u'i“m’..‘é’..‘r.‘p.‘.?‘ﬂ’nf Pihis, C?LRHE"' MEXICO CITY. MEX. ,w‘.,?k'i‘f.n‘h‘s“u‘r';neﬁ"é’ b,
uoussh NS 4-5 am., 10:05 a.m.-6:05 p.m. Irregular 10042 kc DZB
oN A 5
O s S 13635 kc. SPW | 11870 kc. A W8XK | 11050 kc. o ZET 6 0 metee
15140 kc. W GSF w“s’}w  TAND WESTINGHOUSE T EcTric | WELLINGTOR ™ H  EaLanD | wornlEESEN. SE Amn:‘lu and
% o SRRE | gl sne | UL RMESE, T | e Rl e, Bl | bS8
“gugg..noanoomnus;lrﬁn Irrequinr at othor times s- 10 30 pn regularly on Sunday, 9-10 a.m, | 9950 kc. GCU
Sty n 13610 ke. JYK/| Rt IKlDK'_x_ 11000 kc. PLP | -c- _, A5 metes
15120 ke. W HVI | Gy, 2200 it 11860 kc. GSE | ® “aanboing Tav Zabis N.V.C. wrveing
8- 10.83 meters KEMIKQ:IP: ﬁ:g»\ﬂc"'e‘ «B- 25.29 meters Relays NIROM proeram: 5:30 9890 '(C- LSN
VALICAN CiTy Phenss California till 11 ». m, 6.6.0. DAanEn"Il;'gAsTmo <10 a.m. lrregular_on Sundays | 30,33 moters
wan WG n Tt | 13585 ke, GBB | WikE okbon: enbikke | 10770 ke, "GBP | Migyudidi e
Sat. 10-10:45 a.m. €yl mm E“LA“ 11855 kc. DJP nuaavcs"ucuun 9870 kc. WON
15110 '(C- DJL Cal -B.X- 5-3( Sydney, Austral. early a. m. -G. 30.4 mater
“B.X Eaypt & ccnu-. aftornosns snm\ncAanG "house, LAWRENCEVILLE, N. J.
BROADCABTING u Use. | 13415 K GCJ ERLIN. GERMANY 10740 kc. wJVM | _ Phones England, svening
BERLIN. GERM C. 2n-2pm | g ar03 mters 9860 kc. *EAQ

-8 a.m. G- 22.38 - NAZAKI, JAPAN . $0.43 moters
15090 kc._ RKT | " culSey Soas,,, (11830 ke, W2XE | _totaad fu e |80 o puy
EoNaNC v Bt o |10675 ke, WNB Datly S:150:30 pmu.:

-c- .08 m
:.'.';"ﬂ-‘:;hgﬁtsu"?; :1“5"' 13390 ke. WMA 485 MADISOR AVE. M. V. €. .cLA\'VRE:l:CEVdILLE N. J. 952"0'“;: e 22 e z;;s
remutarty” | 00w dRGEVIELE n. . Relays WABC 6:(0 p.m. 0.6 s “‘% c' maters
15070 kc. PSD | .:mn.nm:’n::::rd"m . 11820 ke. *GSN ];:967 2|(¢:- * x:mmgu (iH(’)A CHIBA.

wo e 'TANETROT srazi | 13345 kc. YVC DAVENTHY Bga':e?lt‘aelqhurclmksn hrauler 47 & @
Calls Ny a_u.mm::m | A matens 8.8.C.. BROADCASTING | 5:30-9 p.m., Dally 7:7:15 p.m, | 9800 kc. LSE
T055 b WG | e bt s LoupoN. fNeLano 10660 ke, K JVN | O 308 mee
2 -B,C- 28.14 meters
T Y D015 ke, |, VPD | 11510 ke, sHsamgh | 5 dietite  |  AReid
11980 ke UKAY oA it ne R ) . won- 338, i 3o | 9T90ke.  GCW
+0- niﬂ ﬂlsL --t;nl 12840 kc. WOO | 130 am.i .’mgol.ons 0:30 -160.550 z'g‘ﬁ- m-thOK . c.llll.l.GB"Yv %NG';::-:I?“
149;'6”;6[”'”. m;_'TB_ -C- ocsfg-"f‘?’;'i::'"' . 11810 ke. 42RO :A.V.I'RE:'(E%\:J;I;LE. r:h:. 9760 ksc' VL'J-VI.ZZ
[ 25.4 moetors rae.. ral., “l:u-lll
- u’b‘t’a’%’ﬂ',"ﬂt. 12825 kc' CNR VIIEMMII:‘HD 5 10520 kc' _Vm An:‘ll.l?)'?::l}s:rzns%:c:::ss
Calls WNC, daytime DIHEGTDR GENERAL . IIBME‘. ITALY . -C- 28.51 motsrs Phenes Java and N. Zealand
14600 kc. JVH ;t.ll: r:l“ n.-':'-t T.‘l.:r?e'll: g:15-8 .:nn;-ol“!sl-sl ln."ml.n" Hao %‘.’.?."ﬁ.'.’,..‘;“.’.’,.‘}‘} :,.A oarly a.m.
.8, i.. W 2055 meters Broadeasts. Sunday. 7305 &, m. 11800 kc. COIWR | 10430 ke, YBG ?0750 kc. WOF
ones Eursps 4.8 am. 12800 kc. JAC | -x-  25.42 meters -C. 28.78 mators LAwn:Nc:vuLLs N. 1.
ot T S, | A SANCTS gEtiTus, | sondie PR . m, | oo Enbiand. e
e ke, oRe | siiier  [100ke  Xew | THKE, .. GCA
LAWRENCEVILLE N. 4. . . s Auéu‘\r_"gp'"ug Calls Arge. & Brazll. svenings
et aad Strpeen | % ol Ao 11795 ke DJO | o il i ol v 9675 ke, DZA
14535 ke. HEBJ 12396 kc. CT1GO B"“n"l.:-ffs:c':"zﬁn"fr? *" |10410 ke. =~ PDK wondEEEEN, SRy
E -m. | -C. . meters easts 5-7 p.m.
ettt | eanelie Fiffuan, | 11790 ke, WIXAL | _oSRRRSOEANS | ggasice. %2R0
14530 kc. LSN | - Thur- FriT1:00:255 pm. Bosron o Ths. 10410 kc. KES -8, e
HcURLINGH:sM 'y 12290 kc' GBU S TP - BOLINADSMI;FIIF Tll':l }vhursrl 32|7 :6’07 :5 p.m,
Cally NVIE, attarnoams | € 2441 11770 ke. *DJD Tosts _eventn Dally 1:30-3 g.m,
14500 kc. LSM2 C:"‘P"‘YV-&-W'MP""‘"'_ “CaROADEASTING HOUSE, 160350 z'a‘fu' meters LSX | 9625 kc. % CT1AA
Copn ks metee o | 12235 ke, TF) | e e ANy MONTE GRANDE, T L1880 fPRThanL
Calls Rlo and Eurvpe divtims | -B.C. 2452 metars 11750 ':‘::-" P- m*ﬁ Tuts lrrequiarly 8 pm.. 12 mid- 9'3'20 ':: At 8 3°Y7I;‘E
LABS Ko e TUR | S B, 2855 s 10330 ke. — IRK 3118 e
Phoner Con. &%O:."& Roa. ]‘.3150 kc. GBS :'z‘s:ifr.%?;}g%%:":c%?%%e‘mn 8 mi';v.-fﬁﬂ-f-o?a OBELIIUM s“s"?o”omo,n’.f ) e A
14485 ke.  HPF | oMuskY fVaome 11730 & PHI | 10300 k.  LsL2 | 9595 ke, wHBL
© pandNA SV eAN 12130 ke DJS 25 & m *HonundiAm ™ ARoenTina | oERAGLEDF NATIONS
Phones WNC daytime ° D.,,,“.‘::zf.':,,"_"n';‘@':‘? o0 Calls Eurepe. evenings Saturdays. 530.045 b

14485 kc. TGF REICH%P%S?ZENSTRALAM'I’ am., Sat. and Sun. 801 am. | 10290 ke,  DZC Mon. at 1:45 a.m.

-C- SEN. GERMANY . 9595 Kc. 3
CUaTEMATA TV, auar Works Bhene gng, broadeasts 11720 kc. *CJRX K ONIGE W UBTERUAUSEN. | to .27 ,..,.,.t' H3W
Phones WNC daytime — wmnzlspozn cm‘m szuuvl | P.0. BOX (17, g
14s85 ke, — YNA |12000ke. ~RNE|  pieletie 10360 ke, PN | g romr- Rl raiNod, Tuarm
Cnamadtl WeTaoun | g, Mopo% I8 p | 1ITIS K A TPAL | 500 ah poes' | 9590 ke, HPSJ
Ehone -!M-ﬁlm. 6 pm 9.10 p,m, -8- "RADI%GQ!}C"‘L.DD?IAL" Calls Australlaj!nAa m. AP:‘Alitz‘?A"[.)al}"slﬁL
14470 kc WMF Wed. 6.7 a.m. PARIS, FRANCE Broadeasts Sun. 5:30-10 a.m. PANAMA CITY. PANAMA
S e e Daily 12:30-6 p.m. 18158 Bm. 10250 k¢ LSK3 | 145 At bom 730-10 pm.
L~ A .M. - a2 m, [}

CaweehCERUE w4 | 11991 ke, FZS2| jooatomethn 110250 ke, | 9590 k. #PCJ
morning and afternesn 'c'sucozrg'uzmm(ﬂ)-cmm C. KI0 Hum.éuuunm.d AHGENT'ItNA 8- v 3»13?L'|";ts"mnln
14460 kc. DZH Phones Paris, morning | %" ¥:t':ul'r??,mﬁt‘vw?l|: o on ang ovanlny e s“:ir;g'gl_gggn;:ot.}..;ug .
-C.X- , evenlin . 2 E o 1-2, 2-

ngg@g;ﬁ%{;gﬁ’s‘iﬁuam ?61-.955 le(lg.metarl ETB 11560 kc V|Z3 100.220 2-9(3c; meters PSH e
Works on telephony and broad- | ADDIS ABABA. 'ETHIOPIA | Lx. 5.95 metérs “Rio e JANETRO, srazit | 9590 kc. wVK2ME
casts (2 n.-2 @ Ses 18270 ke. ‘"‘LE‘:',‘};,F,?A{”A' TELESS | 10140 ke. OPM | SiaraamiaTed " wineLeas
14440 kC- GBW 11950 kc- KKQ FISKVILLE, AUSTRALIA G- 29.59 meters LTD., 47 K ST,
G- 78 -X- Calls Canads mnlnn and early | LEDPOLDVILLE, BELQOIAN SYONEY. AUSTRALIA
cfu‘n'-“ﬁ'&.“%ﬁ'.fa. 'l'llhno%rlr'::u?-rlgAkatfnlnn 11413 k C.IA4 Phones mﬁ?u"?': m. and |- ;usn-slo-:i:ks-—s. na's';Al;’
Cs 4 p.m. C»
13990 '&kz' LL 11940 2'5‘?3- meters FTA | DRON MONDVILLE 10055 kc. ZFB 'Bﬁ!ﬁroa\#lzvss'stl'ﬁz PA
e RUGBY, zneuuo u: ASSISE. FRANCE - G- 29.84 meters Relays WCAU =
Phones CNR morning, Tests with Australla irregularly HAMILTON *SERMUDA Daily 12 n,-7:50 p.m.
Busnos Alm mo afternesn Hurlingham, Aree.. nights In evenlnp Phenes N. Y. C. daytime Sun. 12 n.-7 p.m.

{All Schodules Eastern Standard Time)
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Phones I-Iol and around 9:45 a.m.

2.13 meters
DRUHIONDVILLE CANAD
Phenae England Irregularly

32,72
LAWIENCEVILLE
Phones England, evening

32.88 meters
“IGADIOLABOR."
BUDAPEBT HU.N.IAH'

33 meters
lAlAT uonocco
Sunday, 2:30-5 ».

7975 ke. chrc'

-B- 7.62 meters
Quito, EGUADOR

Thurs.. Sun. at 8 p
7901 kc. LSL

G-
NUILINGHAN AHGENTINA

Calls arn_zll nlaht
7880 kc. JYR

07 meters
K!HIKAWA cuo cllllA-
KEN, JAPA

4. 7.40 [N -
7860 kc. SUX
7 meters
BAL. EGYPT

“Cpgou Y4
Works with Eurcpe 4-6 p.m.
7854 kc. HCZJ SB

BUAY’AQU 5||.| ECUADOI

43.43
Ruasy. ENGLAHD
Calls N.V.C. svening

6900 ke. HI3C

43,48 meters
LA RAMONA., DOM. REP.
LA VOZdeRIO DULCE.
7:30-9:30_p.m.

6860 ke.

tte m-i2n;68p m

6814 kc. HIH
-B- 44.03 metors
SAN PEDRO de
Ml NICAN7

4

6755 kc.

G- 44.41 meters
LAWRENCEVILLE, N. ).
Phenes England, eveniag

6410 kc.

+B- 46.8 ™
APARTA !
SAN JOEE COSTA RICA
"LA VOZ DE LA VIG‘I’OR"
2 -2 nm 6-11:30 p.m.

6380 ke. HI3V
!SANTlAGO ds Iu: OABAL-
L EROS, REP
_ drregular In IVOHIM
6375 kc. YV4RC

-B- 7.08 meoter
OAHACAI VENEZU!LA
:45-9:30 p.m.
6316 l(c. HIZ
«Bs

47.5 i
CIUDAD T JItL
DOMINICAN R!PUILIG
Dally exsept l-t. and ln
4:40.5:40 ». : Sat.. 9:40-
10:48 ». ﬂl. un.. IIM..

SHORT WAVE CRAFT for MAY, 1936 31
9060 ke. TFK | 7830 ke. YVIRC | 6750 kc. JVT | 6300 kc. W12RM
ELTMUN vk av e EELAND B cArACRS VENEZUELA Bl ATAKI TAPAN BuarachY? VE v:uszu ELA
BUENOS m#zts DRGENTINA Pl'gn::dLoltldnr"::t:'r-l:?:ﬂl 7 55 kr-u v.m. HEP Koxusm-geutuﬁmxmsm\. 2-10:30
e 7 Co * 6230 kc. 0AX4G
9020 kc. GCS B o By 6710 ke. *TlEP e M
-c. 33.26 maters GENEVA lwnz:nu\an .B 4471 m Arurtado 2z
RUGBY, ENGLAND Btyedep AL 1) LA voz DEL rorico LIMA, PERU
8.8.C.0 B cells N.V.C., Wenings b_Gln JOSE, COSTA RICA Dally 751030 pm.
uous: LONDON ENGLAND 7715 ke KEE APARTADG 257 Daily 7-10 Wed. 6-10:30 p.m.
9010 kc- KEJ -C 33‘59 meters 6185 k HIlA
9580 kc' *VK3LR - aosfi%:'s' CAL noalﬂnl‘uﬁ% 2‘ 8 6672 k meters YvaQa a ‘2'5
o Relays NBC & CBS Programs in evening irrcgularly | -C- 495 “P. D. BOX “3 SANTIAGO
Po;tgnmr Gen'ls. Pronnmkln evening Irrﬁull;r‘l; 7630 kc. ZH.' MBAr:I.:::':t! s\.lEN'EgzUnE;A | 200.:'“:“ _|:4o"E,,P -
3:15-7:30 a.m. nuent Sun. .897-95 Nc. e PE'I‘:AI':;;, ;:‘ALAV‘ 6660 kc' *HCZRL SLHED [ CL
H H » -3 8 +Be
13::5:0-:‘5 S%O:?n"?ium also Sat. Il p.m..| A.M. {Sun.) PB [ Eg:)f gSSSHGgAVAAQUIL. _63180 k4::34 stor XEXA
B 31.55 metors 8775 kc. PNI | 7620 kc. ETD Sunday, 545745 » m DEPY. GF EDUGATION
el i 34,19 meters -C- 3937 m Tues.. 9:15-11:15 p. m. MEXICO CITY, MEX.
WESTINGHOUBE ELECTRIC | Gy, \ J54rh "cCELEBES, Soors AhXen: ETHIOPIA 81130 am.
sPRtNGFIELD FASS. | pranes savesiund 4 n. m. 7550 's(e:: 18270 rrIBWS 6650 '52.'. eters IAC | c175 kec. HJ2ABA
8760 kc. o GCQ B2 s agzt meters Cally ' Ships, svenlngs B '.""12555'5:3"'3"*
GL. 2: 7.30:0
b AR | Tl ian L | 5618 ke, PRADO | oo ke. HJ3ABF
W am 1230 em. Wet.. | 8750 kc. ZCK --12 M. RIOBAMBA, ECUADOR o e
-B- 34,29 m 7510 kc. JVP Thurs, 9-11:45 p.m. Bonﬂf.lscnmmau
i3 p. m.
31.38 meters D :01?5;5’1“"“::"'.;": B TR R TAPAN 636 11 kg',, meters RV72 GI-GOR—* YV3RC
bl hd = . ally p.m m- - o i b Ce
BROADCABTING HOUSE Mon. w:drn::: g{o-:m 7380 kc. XECR moscou‘ UyE Qs R G 48.7 meters
Sat, B-11 a.m, .B- meters CARACAS, VENEZUELA
8730 ke GCl ..Eﬂ%‘é&“&‘.?&“&‘sx 6600 ke. =~ HWD | tenZem. e10%0
. eter
G R AND Sun. 67 p.m CIUDACD mnuz’gh%{ Dow- 6155 kc. COKG
___Calls Indin, 8 a. m. 7281 ke. HJIABD Excopt Sun. (185 ‘. 140 i3 1 T, cusa
8680 ke. GBC | & ® ool aARae er s 4:80-7:40%0 910 a.m.. 11:30 8.m.-1:30 p.m..
-¢- 34.56 maters IArr“oLTIErI tvenings 6560 kc H|4V EHED zm'" L (F5
9530 ke. *WZXAF RUGEY, ENGLAND Yo e e 31 metors ST
n:u:n&'fuegtmc ¢o. | 8665 ke. €09JQ 7100 kf;, meters c&n\'f‘gz:{en“"ﬂ'fmaf 6150 kC.T \ CSL
Relays wg 4°n m"u | X 3062 meters T“aoudnrm goL. & A 3:10:6:40 Pom. B LisBO, PORTUGAL
1 5:30-6:30, Ggisy'ua?nl.’ daity ""Fhas. 0307 5. m. | 6550 kc. TIRCC [ 7-830am. 27 o
oot Bab sng 7080 kc. VPIMR Enioenizona earoLica | 6150 ke, *CJRO
o 8590 k. RIS o 42.68 meters Al OSTARRICENSECA | WINNIPEG, MANe “CANADA
JeloV, unmﬁnv_ u 'B;“";%St,"gz;ﬁ"f‘,'.'.‘“"‘ Gsnznszﬁﬁ"%ﬂ?: GUI- 2,,5,,2:'4:2,30 &-7. 8':1:'[ o o; m.a'o m
9510 ke. A VKIME Mon, 3:45-4:45 p.m. C.
B. 31.55 meters _805360 k,s s m'mwoo E"!d' :.:g?:g p.m. 45,95 meters DLR. 6150 ke. HJSABC
AMALGAMATED WIRELESS, OCEAN  GATE. N. J. Tour. 5:6:45 pome clung:-)'rgu%unLg B Aty ot e eIA
q Calls_ships irregular Sat. 4:45-7:43 p.m. Daily || a.m.-12 n,, Sun. 12 n.-
MELluunNE AUSTRALIA 8400 kc. HC2AT | 7074 ke HJIABK 6520 ke. *YVGRV om.. g-ily7 elianeut Sat. and
. -B- 45,01 meter: =
-8- 3571 meters .B- 42,69 meters VALENCIA, VENEZUELA
Guumuuuscﬁinon ‘ntnﬁ,go'}gh'ﬂgm 1285 .M 610 P8, 6140 kf; *WSXK
NTHY pun- BAR ANQUILLA. COLOMBIA 6500 kc. HJSABD w:snunuous! ELEcTRlc
- LD?J%OOANDCEAP?;{NA:D 8330 kc' 1AC 28 dh N PITTSBURGH. PA.
R % 1 7030 kc; . HRP1| . "s‘},":,“.k“7.°§‘ n Reiays KD KA
8220 kc. ZP10 | ® gan'bLoRo SULA. 6450 kc. HJ4ABC
31,38 meters gt LN Raported on thls and ther waves | “B: 46.51 mater 6135 kc. H|5N
R10 DE JANEIRO, BRAZIL As""c'?" "“Gu" P requiarly In svening | WA X0Z P CANsEsE” | p. sAunAr?o
Arreaularly 4:45-5:45 o.m. 8214 kC HCJB 6996 kc PZH IBAGUE. OOLOMBIA 6:40.9:10
L - 7:30- P.m. _
59 ot B quite Elmoon [ B o4, 6447 ke. HJIABB | 6130 ke, TGXA
NATL, RAILWAYS, 7-11 B.m.. excent Monday PARAMIRABO. DUTCH -B- 58 40.64 metars
BUENAVENTURA.COLOMBIA | g,p Hoam.-12 n; 4-10 p.m. GUIANA BAIIIIAN(IUILLA GOL . A GIOHNAL LIBEIAL PRO-
Heard between 5 and 11:30 p.m. 819 k XEME Sun. 9:36-11:36 a.m. P. 0. BOX 7 e G“ssa':ﬂ@ GGU‘[EM 1A
.B- 0 agzs P o 8361036 m, | L0 am.-| bt 413010 p.m. Meard In’the ovenlna.
BanisTRE de' FOMENTD ékhfnsgnr" I wed. 3: 3634538 0 %M a8 om. | 6425 ke WIXBS | 6130 Kke. coCD
GUATEMALA OI‘I’Y i A VOZ de VUCATAN desde . 2:36-4:36 p.m. -X. 45.7 meters .B- 48.92 meters
GUATEM MERIDA NATL. BROAD. CD. wta Vezr dol Alre’*
ireequtar 11 i 10 am.--i2 n, G,PmP"t’s"' 6976 ke. HCETC Retesy R teutar CALLE '€ 3 25. VEDADO.
8185 ke. K| -8 slers Rolays CMED 1V am i} n., 7-
.- 38.65 meters e A yan 6420 kc. HI1S | id"bm.. 8un. 1204 porm.
Rlo DE N tvutary oot Thurs. 11 9239 P FierTo BUATA Dom, rer. | 6130 ke ZGE
Bty 8 4.7 0. ke, _ CNR | 6305 ke GDS | "1 im0 s 5:40- | (8. aaez meters
Sun. |1 w1z "n. 8.936 C. o . 7:40. 9:40-11:40 p.m. KUALD TN,

FED. MALAY STATES
Sun., Tue., and Frl.,
0:40-9:40 w. wm.

6120 kc. *W2XE

8. 48.02 meoters

ATLANTIC BROADCASTING

485 MADISON AVE.. N. Y. C.
Relays WABC. 10-11 p.m.

Rclm XETF

6115 ke. HJ1ABE

-B- 49.05 meters
cm‘ne:un. ’COL.

Mean, (0 D.m.-12 =
Dally 7:30-9 ».m,

(All Sehedules Eastern Standerd Time)
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32 SHORT WAVE CRAFT for MAY, 1936
6110 kc. wCHNX | 6079 kc. DJM ' 6030 kc. wHPS5B | 5980 kc. XEVI | 5790 kc. JVu
RN e s B ROADCASTING HOUSE B S A "B MExiCo T mex. "¢ VLYY

HALIFAX, N.S.. CANADA BERLIN. GERMANY PANAMA CITY, PAN. Mon.. Wed.. Fri., 3.4 p.m. NAZAKI, JAPAN.
Daily 8 am.-(2:30 pm.. 3-5 p.m, 12 n,- 1p.m., 7-10:30 p.m. HEELD L7 :30-8:45, 10 p.m.- | 5780 kc. OAX4D
_Rainys ChiNs 6072 kc. OER2 | 6030 kc. VEISCA | '? ™ 5%, 3 mms sunl- | g, D
6110 '(C- GSL -B- 49.41 meters -B- 49.75 meters - - — LI'M'A, PERU
2 e netees vmn:u'\n .;usmu rﬁ:rkmomzéff?;" AN 55980 kg_) HEX | Mon.. wed. & 8at. 9-11:30 gm,
B.8.c.." hroancasting | 6070 Kc. HJ4ABC Irresularty on ::mr :':n rom | " cluDAD TRUTILLO, 5720 kc. YVIORSC
HOUSE."LONDON. ENGLAND | .B. 4942 m 22012 m | sun, RN Dai 1140 | " vEE S TR vma,
6110 kc. vuc n PERIERA, ‘“L . 6020 kc. CQN | n.i2ii0 pom. 4:40-2:40 B SAN CRISTORAL,
g M 9 30- 13002 m--47-ENorZ 0 Hp, P00 Mot Tues. and Fri. 8:10-16:10 brs: VENEZUELA
o B w90 o, | IO e, | VESCS | . | set0ke. | HON |Empe e
XE8 at. ’R. M., - A Fla 33 B.M.
330 o m..noon: v.ANcouvznzn.{‘. CANADA | €090 ke. % DJC ! -8 s::;s t HIN | 5713 ke, TGS
P L FrAROH T ;qa.ao P c. * ; BOGOTA, GOL. “BAUTEMATA oY
6105 kc- HJ4ABB Il:?i'o p '5 ;‘530 ; ‘m DITI§ -'énogpggga‘g'sq:é‘muou.:, . ) 6‘”'& Wed.. Thurs, and Sun. GGUAT'
-8 meters p. M,
M;"';;f.;;;ﬁ;;.a'g: * | 6085 ke. HIAABL | " *mjfyr- ¢ | S968ke. =~ HVY 5500ke. = TISHH
n -~  pem,
R Lo b B L e, | 6020 ke, | XEUW | yneataliffions, | A EE e
. - e . AaM. = . oy B eBe 0 49,82 maters 00 1 g e et e
6100 ke *_W”3)TAL P.m. Sat. 5:30-16330 pom. | “AV. mn‘sp:un’sucu 9. 5077 kc. WCN
I R gy MEX. 5950 k HJ4ABE | -
NATIONAL BRSR DL AsT 6060 kc. v WSXAL '8 S5 . L LAWRENCEVIITE
TING | g, 49.50 meters ' 6018 kc. ZHI -8- Dsgltf.lﬂ'“cr:uo Phones Enoland lrrelul'l.rlv
BOUND BRGOK. N. J. CROENNARIO care. g | oany " so-iz . 6103 | 5026 ke,  ZFA
Monday, w-u'm'm 630 am. Bo.m:il p.m-1 am. RADIO s:nwcz co.. .
Y. ay, Saturday, Retays WLW ORCHARD RD.. -C- §9.7 metors
_5.6 p.m.. Sun. 12 m-1 e.m. uvapun: MALAYA 5940 kc. TG2X HACIH'I.TSNS Aa:ﬁml‘m
611 00 k‘(.:-" *WBXF -6!‘!60 k4f.n W3XAU 's"' )SE: 'angﬂrml i .‘8 I “GUATEMALA C'l'rv 5000 k TFL
8. #111 wBERNR .:Mco str%‘%'i‘?“u;":' ra. (Sun. vnrg oo or lunhy 5 m- S L GUAT o c. eter
oA . ——
gom.. Tug Thur, Fei; l"g:'gm- 8 pm.-il p.m. 6012 kc. HJ3ABH 5910 kc HRN "E.’{.‘.“t,,‘:.:,':.. {?E,,'i,‘,,'fn
i M.. W., Sat, 1. «B. 2
6097 k ZTJ 6060 kc- OXY B no‘gg{'a'%gto. B 0.76 meters Alto broadeasts irregularly
ol Eani ST Dewnan | AR | ueadPo e | 4975 ke, GBC
AFRICAN BROADCASTING -6:30_p.m. Sun. 12 o2 poan 41l . | Mei Sun. 55 bl 8 D2 My | <G RuGEy SN
JouANNESBURG, soutH | 6050 ke. HJI3ABD 6.010 I((:.2 +COCO | 5900 kc. HH2S ia“z“')" ':""'-_"" "é';;'Tv
-B- 49.59 meters -B- 49.92 meters -8- 50:85 meters C
Sun.-Fri. 1145 pm, Box g gnsters P.C. BOX 98 FORT.pu-P p
12:30 a.m. (next day) Ay caly . - PRINCE, LYY -C- 82,24 meters
Mon Sit d0gL M | B T i Gun, | Oatty 30 wmt g7 g, | 701030 pom oS EY; ENGLaND
sun. 8.10:8 T 50-3 p.m. 50 k = - sat, Wso 11 tH pm-12 m 5885 kc. HCK 4752 ke W00
6090 ke. % CRCX | 6050 ke. ~ HISB| G005 ke, HILABD | Sayiro W00 o A | HO2 KE:
-B- TORONS O CaNADA SANTIAGG -B. 49.96 meters 8-11_p.m. OCEAN GATE, N, J.
Daily 5:3011:30 p.m. DOM. REP, %AHTA MARTA.t CcoLO, Calls ships Irr-.ullrl[
Sun. 1185 am.-1:45 B.m. Irreguiar 6 p.m.-11 p,m. ol O, OXcOPL Wead. 5880 kc. YV8RB 4600 kc. HC2ET
6090 ke. =~ VESBJ | 6050ke. =~ = GSA|S005kc, @ VESDN | -e- . 2igtmem,,. | .o i .
sy ol oan. | U OAVEVTHT o | AR WAREOM oo, | SARMEREED suav Al Eaper
5085 k”'“ s 2RO HOUSE LONDON, E?IGLAND Saturdays at VIE30 B §:10 B.m- 4320 ke GDB
C. 6042 kc. HJ1ABG 6000 ke. HJIABC 5860 kc. HI1) | y
-B. 49.3 meters C. 50 meters -8. 51,19 meters RUG.B"Y‘.‘ Emu.glr..AND
ROMEE'.'Ai'Ia'ALY a;ﬂ%‘gf&éifﬁ{?ﬂ"c% 5.Qup'?..D° SuﬁuLgDruBlpAm SAN PEI:Iv)oRIt? d;EMAOOMS. Tests. 8-11 p. v.n.__
63083 kc- tVQ?l.o 2 n.-ls:'.,m.l. aﬁ-ﬂl?;:?.%ohuﬁ. 6000 ke TGWA 5-305280 4‘273 kc. RV15
N —— -B- o moter 5853 ke. WOB K A regsars
m"o:'}gfls KE?:E:.%;:‘E% 6040 kc. WiXB guu:msl?.\ cn;}vi GUAT. | -cC- 51.26 meters KHABAFI'J'?\;?%: f BERIA.
:rrl':,.oﬂ Ttl“!lm and ?Ilurl H Slt b IAMI a’g'ﬂ;‘ﬁ" FLA, |0 “ FM s‘t also from |2pmm' L‘;nf“ﬂir‘:u‘d“%‘nlc#ﬁ ik Dal th 3-9 .-m_. ]
11130 a.m.-3:30 p.m.: " Siin. Refays WIOD 12 £.-2 b.m.. § am. (Sun.) 4272 kc. woo
5080 k - CP5 5:30 p.m.-12 m 6000 kc. RV59 | 5850 kc.% YVSRMO | .c. 70.22 moters
P D 6040 ke.  PRAS | .o o cometes [ B sratmetws | SSEAN GATEN L
LAPAZ. BOLIVIA B e Y o Daily 12:30-6 p.m. LICIAS APARTADO ds COR- | Angg ke "WND
LB LD perfEENAMBUCO 5990 k¢ *XEBT MARACAIBO. VENEZUELA | .. 73.21 meters
6080 kc. HPSF | ! RNA 4.7-.1(?'...8..."."uza'hy ey (€. X 1t a.m.-12:30 p.m.. 5-9:30 P.m. HIALEAH. FLORIDA
-B. 49.34 meters - alls Bahama leles
olTTRE, | 6040 ke. AWIXAL | " SFLM 5825 ke.  TIGPH 4002 ke. CT2AJ
145 a.m»l:'ls om.. 7:45-10 § *B- 49.67 mators — D) Ol dig 3R sters &
= BOBTON, MASS. 5985 k HJZABC SAN JOSE, COSTA RICA -B- 74.95 meters
6080 ke WBXAA Tues.. Tg.'.‘;":"?:'iﬁ's B B c.a e sA':JNr'nTmu:LLGAAzonn
e e = o cucuTA, wﬂhau 5800 kc. wYV2RC L AZh ET LT B LH TF
“Chicacd FEoEraTion or | 6040 kc. YDA 6-9:30 -B- 50.72 meters Y
CHIcLAAGBl? o -B- 49 57 meters 5980 kc- H.IZABD RADIO CARACAS 3040 kc. YDA
Relays WCFL - TANDIONGFRIDK, 1avA | p. 50.17 meters om0 2 030 oo -8 AN
Sunday [1:30 8. m.-9 p. m. and | 5:45-6:45 p.m., w.ao pam.-1:30 BUCARAMANGA. CoL. Daily i1 m.m.-1:30 .m.. 4-9:30 TANDJONGPRIOK JAVA
Tuss., Thurs,, 8at., 4 p. m.-12 m. am 6.10 gm. 1 5:30-1
(All Schedules Eastern Standard Time)
All Schedules Eastern Standard Time CZECHOSLOVAKIA

ENGLAND

@® DAVENTRY ocperates approximately as

follows in April. Trans. 1—I12:15-2:15
a.m. on GSN (11.82 mc.) and GSB (9.51
me); Trans. 2—6-8:45 a.m. on GSJ (21.53
me.) and GSG (17.79 me.) A third trans-
mitter may be used on GSF.: Trans. 3—9-
10:15 a.m. on GSG and GSF (15.14 mc.),
10:15 a.m.-12 n. on GSF and either GSG

When to Listen In
By M. Harvey Gernsback

GERMANY

The latest schedule available on the
German short wave stations follows: Sta-
tions marked (*) are experimental. For
South Asia DJN 12:30-3 a.m., 3:50-11 a.m.,

or GSE (11.86 mc.); Trans. 4—12:15-2:15 DJR® 1:30-3:30 am., DJB 3:50-11 a.m.,
p.m. on GSI (15.26 mc.), GSD (11.75 me.}) DJL* 6:30-8 a.m. For East Asia DJA
and GSB, 2:15-4 pam. on GSD, GSB and 12:30-3:50. 8:05-11 a.m., DJQ 12:30-3,

either GSL (6.11 me.) or GSC (958 me.),

DJE 8:05-11 a.m. For Africa 11:35 a.n.-

4-5:45 p.m. on GSB, GSD and either GSC 4:25 p.m" on DJD and DJC., on DJP*
or GSO (15.18 mc.); Trans. 5—6-8 p.m. on 12 N-2 p.m.: DJO* 3-4:55 p.m. For S.
GSD. GSC and either GSB or a 19 meter America. DJA 4:55-10:45 p.m. For Cen-

wavelength (GSF, GSO or GSP, (1531
mg.(}; Trans. 6—10-11 p.m. on GSD and
GSC.

tral America DJN, 4:55-10:45 p.m. For
N. America DJD and DJC 4:55-10:45 p.m.,
DIM* 7:30-9:30 p.m.

WwWWWwW.americanradiohistorv.com

According to a letter received from the
directors, the new 34 kw. short wave
broadeaster being erected near Prague by
the government, should be ready for tests
by May of this year. It has wavelengths
in all the s-w broadcast bands except the
16 and 11 meter bands.

ITALY

The schedule of the Italian 2RO has not
been changed at the time of writing but
it is expected that the afternoon transmis-
sion will be shifted to 11.81 me. shortly.
2RO has 2.19 meter waves (15.23 and 15.99
me.), one 16 meter wave (17.77 me.), one 13
meter wave (21.51 me.) and one 11 meter
wave (25.65 mc.). These will probably be
employed during the coming summer. espe-
cially during the morning transmissions.

(Continued on page 43)


www.americanradiohistory.com

SHORT WAVE CRAFT for

L B g - i

Here's Your Button

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

member of the Short
Wave League,
The requirements for

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

Please note that you can order your bnt-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at coat, the price, including the
malling, being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99-101 Huodson St., New York.
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SHORT WAVE LEAGUE

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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SHORT WAVE SCOUT NEWS
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Brecksville, Ohio, O.L.P. Short Wave

l‘l‘og’!

KKP—16030 ke., Hawaii, very loud.

HH3W-—0595 ke., Haiti, very loud, clear and
steady.

VK2ME—9590 kec., Australia, fair, rather
choppy; calling W2XAF.

HRN—5875 ke., ﬁondurus, very good.

DJC—6020 ke, very loud and
clear.

HRN—b5875 kec., Honduras, very loud.

HC2RL—6660 ke., Ecuador, very good.

KEE—7715 ke., U.S., very loud.

GSC—9580 ke., England, very good, steady.

DJC—6020 ke., Germany, very loud.

GSL—6110 ke., England, loud but QRM.

KEE—7715 ke., U.S., very loud.

TIEP-—6710 ke., Costa Rica, loud, but QRM.

HH3W is @ new station located in Port An
Prince, Haiti. P.O. Box A117.

Xmitter 42-46-468 Mod. Grid A. 30 watls
output. . Schedule-—1 to 2 P.M., and 7
to 8:30 P.M., ES.T.

C. Ricardo Widmaicr, Opr.
The above is from a veri received from

HH3W. HH3W is the call used for broad-

casting, while HH2W is the amateur call.
(Eastern Standard Time.)

Epwarp M. HEISER,
Route 2, Box 124
Brecksville, Ohio.

Germany,

Official listening I’ost Report from
Hiram Muxo, 765 Trinity Ave., Bronx,
New York.

@® GLAD to be of service to Short Wave

Craft. My report: These new stations
have not verified.

HRP1—El Eco de Honduras, 6360 ke, RT.

TGS—Radiotransmisora de la Casa Presi-
dencial, 5713 ke., RS,

TISWS—Ecos del Pacifico, Punta Arenas,
Costa Rica, 7550 ke., bad fading.

YV8RB—From Barquisimeto, Venezuela,
5880 kc., R9 at times.

YV5RMO—Ecos del Caribe, Maracaibo,
Venezuela, 5850 ke., R9 plus. I heard this
station on Feb. 18, about 9:30 P.M., E.S.T.
The following stations have verified:

DJE, DJA, DJB—Germany. These stations
come in R9.

EAQ—Spain, 9860 ke, 22:30 to 02:30,
G.M.T.; 17:00 to 19:00 G.M.T,, Sat.

2R0O—TItaly, 6:00 to 7:30 P.M., Mon.. Wed,,
Fri., 6085ke.; 2:30 to 5 P.M., every day
on 9780 ke.

HJ4ABE—La Voz de Antioquia, 50.6 meters,
near 5950 kc¢. Daily 11 AM., 12 noon;
6 to 10:30 P.M,

HJ4ABB—Manizales,
Fri, 12:15 to 1 P.M

TIPG—La Voz de la
1000 watts.

COCD—La Voz del Aire, 6130 kc.

COC0O—6010 kc., Havana, Cuba.

CJRX, 11720 ke.; WBXK, 21.50 me., 1521

Columbia. Mon,, to

Victor, frq. 6410 ke.,

me.; WIXF, 6100 ke, 10 kw.; WIXAL,

11790 ke.; W2XAF, 9530 ke.; CJRO, 6150

ke.; W2XAD, 15330 ke.; W3XAL, 17780 ke,
HIrRAM MUuxo.

Report from F. W. Hartmann, South
Amboy, N.J.

® OVER 100 stations were heard in the
past month.

WIXK in Boston and W8XK in Pitts-
hurgh do not werify reports any more.
YVIORSC mentioned in last month's report
is in San Cristobal, Venezuela and not Co-
lombia, as was stated.

Among stations heard the past month
were:

HP5F—6080 ke., 10:05 P.M., Colon, P'ana-
ma, fair to good.

HJ4ABA appears to have raised its fre-
quency slightly.

HRN—-/875 ke., Honduras,

heard 11:40 A.M. to noon on Saturdays.
VEK2ME—8590 kc.. Sydney, Australia, heard

good on Sundays, 7 to 8 A.M.
PMN—10260 kc., 7:25 A.M., Bandoeng, Java,

very poor.

HI3ABD—6050 kc., 10:38 P.M., Bogota,
Colombia, very good; HJ3ABD Colombia
Broadcasting moved to 6050 ke. from
7400 ke., its old frequency.

HC2JSB—Guayaquil, Ecuador, heard at dif-
ferent times.

HIN—5970 ke., 10:08 P.M., Bogota, Colom-
bia, very good.

JVYN—I10660 ke., Tokio, Japan, was heard
T:53 to 9:056 AM.

Verifications received from HAS3. TPA2 for
15 meg, 11800 ke., 11715 ke, DZB, W4XB,
WIXAL, 6.04 meg. and W1XAL, 11 meg.

FLETCHFER W. HARTMAN,
365 John Street, South Amboy, N.J.

very good, hest heard
Sundays 9-10 P.M.

YVIZRM—6300 ke, 6:45
P.M., Maracay, Venezuela,
fair.

CEC—10670 kc., 8:30 P.M,,
Chile, heard best around
9 P.M.

HI18—Dominican Republic,
6420 kc., heard 8 to 10:30
P.M., ealls U.S. amateurs
at times,

DIM—86079 ke, 4:17 P.M,,
Berlin, Germany, on 12
noon to 4:30 P.M., best
heard around 4 to 4:30

P.M.
COYGC—6155 ke., 6:28 P.M,,
Santiago, Cuha, very

good.

TIRCC—6550 ke., 7:48 P.M,,
San Jose, Costa Rico, fair
to good.

DZB—10042 ke., 2:50 P.M,,
Berlin, Germany. hroad-
casts 2 to 1 P.M.

JVM—10746 kc., Japan,
strong code interference
on its Monday and Thurs-
day broadcasts, signal
strength fair to good.

DZA—9675 kec., 5:05 P.M,,
Germany, good.

WIXAA—11830 ke, Chi-
cago, Ill., heard 8 to 10

A.M.

VK3ME—9518 ke, Mel-
bourne, Australia, is poor
te fair.

InWiliess u-ruuor, this udiﬂnﬂe fias
baen of{tua””_ Mgmn\ and Puoen{u& lo the

Short Wave Ceague

At a Divectors qneding Reld in
Mew Yok C"u.,.‘]lm‘lJmﬂ. in Hhe Ulnited
Stales of Clmcusca the Short Wave Lengue
‘rlﬂ. l'rt'c[l'l)

Fohn & Maller

a member of this fmgnc

a

.-F-,flll I_-'..-:—,-{- Ea E%r-r"l—

VK3LR—9580 ke, Mel- This is the handsome certificate that is presented
bourne, Australia, heard  FREE to all members of the SHORT WAYE
hest 7 to 7:30 A, M. LEAGUE. The full size is 7% x 913",

VEIDN—6005 ke, Mon-
treal, Canada, very good,

www americanradiohistorvy com

See page 58 how to obtain certificate.
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2.tube battery-operated receiver.

REGENERATIVE
BATTERY SET

Robert Jones, Westerpoint. Md.
{Q) I would like to build & bat-
tery get using a type 32 as a regen-
erative detector, resistance-coupled
to a type 30 audio frequency ampli-
fier. Rereneration should be cone
trolled with a potentiometer and
the coils should have two windings.
(A) For a battery-operated re-
ceiver this one should be the most

{A) We see no reason why
either the 2-tube set or the Oscil-
lodyne should cause interference in
a8 broadecast receiver providing the
smaller sets were tuned to wave-
lengths below 200 meters,

5 METER RECEIVER
Michael DeFonce. White Plains, N.Y.
(Q) Would you be kind enough
to print a diagram of a 5 meter
receiver which uses a 37 and a 41.

efficient of the simpler sets. Cuil (A) The 5 meter receiver here
RFC. 2.5MH. PHONES
a5 s . 9
MMF.

[ 10ommF, [ [
~
APPROX. L it FS T
TURNS HEAVY L
WIRE Y2" DIA .

TAP AT 245 OR 380 TURN.

4
B:.l Colmes, '\25 oog "EEOV.

B+

S-meter receiver us

data can be obtained from the Jan-
uary 1936 Question Bozx.

2-TUBE DIAGRAM
C. Doane, Jr.. Marshfield, Ore.

(Q) Please print a diagram of
a8 reiceiver using a 57 and 56 with
no R.F. stage.

(A) You will find such a dia-
gram reprinted herewith.

(Q) Will this receiver cause
interference in a regular broadeast
receiver, when the short wave set
is tuned below 200 meters. Also
would a 1l-tube super-regenerator,
such as the 1-tube Oscillodyne, cause
interference under similar condi-
tions ?

ing 6.3 volt tubes.

printed is of the self-quenching type
and should give excellent results.
It is practically the same as the
famous 2-tube receiver originated in
the November, 1934 issue of Short
Wave Craft and which is used by
nearly 50% of the 5.meter "bugs.’

AMPLIFIER FOR BAT. SET
8. Platkin, Hrooklyn. N.Y.

{Q) I have built the ’Prof.
Doerle and have had excellent re-
sults with it. Now I would like to
add an amplifier to it, in order that
I may obtain full loud-speaker
volume. Would you kindly print the
disgram and indicate a suitable tube.

(A) Undoubtedly the best suited
tube is the tyvpe 33 pentode. This
will provide plenty of volume for
the speaker. The input cennections
as shown in the diagram should be
connected to the present phene posts
of your receiver.

PHONE.JACK FOR ALL-
STAR JUNIOR
M, J. Schaffer, Vallejo. Calif.

(Q) Would you please tell me
how I may connect a pair of ear-
phones to the All-Star Junior 5-tube
Super? If possible I would like to
use & jack which would cut out the
speaker, while the phones were be-
ing used.

I’hone jack for “All-Star”
receiver.

(A) We have shown in the dia-
gram a method by which you may
connect phones to the 42 amplifier
and disconnect the speaker at the
same time. The 7000 ohm resistor
is brought into the circuit when the
primary of the output transformer
is disconnected in order to provide
a suitable load for the pentode. The
jack has three plates. forming a
single-pole double-throw switch and
also the output connections for the
earphones.

I'entode amplifier for any bat-
tery set.

At B o A

“Two-in-one” receiver using a
type 19 tube.

2 IN 1 RECEIVER

Harry W. Lewis, Quakertown, Pa,
(Q) Please show a diagram in
the Question Hox of a I-tube battery
operated receiver using a type 19
tube, one section for the remenera-
tive detector and the other as a
resistance-coupled audio amplifier.
(A) This l-tube receiver which
actually performs the same as a
2-tube set, was originally the "“Tiwin-
plez” which teock short-wave ""Fan-
dom” by storm several years ago.
Excellent results can be expected
and it is an ideal beginner's set.

NEED LICENSE FOR
FIVE METERS?

Harry Retales, Ipswich, Mass.

(Q) Please give me complete
details and information regarding
the use of the five meter band. For
experimental purposes is a license
necessary?

(A) Absolutely! A license is
necessary. regardless of what wave-
length you are operating on, Many
experimenters are under the im-
pression that for the very short
waves, no license is needed. This
of course is not true.

3-TUBE A.C., T.R.F.
RECEIVER

William Danson, Sussex, Can.

(Q) Would you please publish a
diagram of a short-wave receiver
using a 68 tuned R.F. amplifier, &
57 regenerative detector and a 2A5
audio amplifier? Could another 2A5
be added to this at a later date?

{A) The diagram you requested
will be found on this page and it
should make an excellent short-wave

receiver. However, we do not rec-
ommend that you add another
pentode to the line-up already
shown. Better results will be ob-

tained by adding a 56 between the
57 and the 2A5. This will give
additional audio volume.

— R.EC., 25-MH
I T Ll ow;
500 | o0.26-
MMF MEG
T ;
Cum, Cgs T
- H S
B M= 250v.

The old “standby™; 57 detector and 56 A.F. amplifier,

140
MMF.

[/

r

T
25

i
i

48

x —

- % 300!
0.1-MEG. RS

“50000 OHMS ~ “025-MEG | o_

BT~
250V,

T.R.F, regenerative receiver with pentode A.F. amplifier.

wWWwWwW.americanradiohistorv.com
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This fee
drawings.

this page.

@ Because the amount of work invoived in the

drawing of diagrams and the compilation of
data, we are forced to charge 25c each for let-
ters that are answered directly through the mail.
includes only hand-drawn schematie
We cannot furnish “'picture-layouts’
or “full-sized” working drawings. Letters not ac-
companied by 25¢ will be answered in turn on
The 25¢ remittance may be made in

1936

QUESTION BOX

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

involving considerable re-
be quoted upon request. We cannot

offer opinions as to the relative merits of com-
mercial instruments.

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

Hundreds of

or illegible addresses.

A At st
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&
~ < |_is.000
s 24 T
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ME. r aTTS
|(ucu)| e T g | v

110V, A.C

Amplifier for phonograph pick-up.

AMPLIFIER FOR PHONO-
GRAPH PICK-UP
stuart G. Patterson, Phila.,
(Q) I intend to build an ampli-
fier for an electric phonograph
using a 56 and a 47 together with
an R0 rectifier. Would you please
print the necessary diakram and
state the impedance of the pick-up
head. Also what field-coil resist-
ance should be used in the power-
sunpply.

(A) The complete diagram is
shown and we recommend that a
high impedance pick-up be used and
coupled directly to the grid circuit.
For the field coil we sugrest some-
thing around 1500 to 2000 ohms.
This should be used in place of one
of the filter chokes as shown in the
diagram.

Pa.

3-TUBE E.C. RECEIVER

Arthur Woolf, Johannesbury, 3.
Africa.
(Q) Would you please be so kind

as to publish in one of your coming
Qucestion HBoxes a circuit diagram
showing the connections of an elec-
tron-coupled 3-tube receiver. I
would like to use a 67 transformer,
coupled to a 56 and another trans-
former coupled to a 2A5. Also fur-
nish the coil duta.

(A) We are printing the dia-
gram you request but are not show-
ing transformer coupling. The 57
does not work well through a trans-
former and we believe better stahil-
ity and results would he obtained by
using resistance coupling. The an-
tenna should be coupled throusgh a

coi} data for this receiver may be
found in the January Question Rox.

2-tube converter.

2-TUBE CONYERTER
Edward Cole. Cape Girardeau, Mo.

(Q) I have an RCA super-
heterodyne receiver which does not
cover the short-wave bands and I
would like te construet some sort
of converter which would give me
satisfactory results. Would you be
kind enourh to print a diagram in
your Question Bor?

(A) We are pleased to print the
diagram of a converter using a 56
and a 57. Standard four prong
coils are used, data for which may
be found in the January Question
Box. This should give satisfactory
results in conjunction with your re-
ceiver. If your set hahbens to use
6.3 volt tubes, then you will of
course, substitute a 6C6 and a 76 in

35 mmf. varialle condenser. The place of those shown in the diagram.
REC 50,000 OOG'
< 2.5 56, onms oSE 28, WTNL

= :\T ]
—1

025
MEG
=
0%k |
\0.25-MEG [ 1 (
{EACH) MF
X X )
F & B+l
B ® 2507

2.5V

W pr.

(30 75 A (EACH),

50)

g sv{

250V.

135V
90V
-l- .‘-(ucu) Sl
B_.
E s g
10V, <o x 35w
—acl

Power-supply for any

DIAGRAM OF TWO TYPE
30's
L. Edwards Jr., Shelbyville, Tenn.
(Q) Would you be so kind as to
publish a diagram of a battery-
operated receiver using two type 30
tubes? This should have a rezen-
erative detector with a regeneration
condenser and one stage of trans-
former-coupled audio amplification.
The plate supply should consist of
45 volts from a *B" battery.

A.C. operated receiver.

power supply which will deliver the
following voltages: 3 wvolts, 45, 90,
and 145 volts.

(A) The power supply diagram
shown will deliver the necessary
voltages. However, we do not know
why you specify 3 volts, unless this
were for the filament supply. Trans-
formers usually have 2.5 or 6.3 volt
filament windings.

2.TUBE A.C.-D.C. SET

(A) This combination provides Roh Feik. Sioux City, Iowa.
REC, 2.5MH. PHONES
J . 30, \
35 31
MMF. 3MEGS 140 N
/ ( MMF. / )

—— 7
L‘\m.-, :

() 1\\ '

500
MMF,

[

s

y.

¢
[
$

B+ 45V

Battery set using two type 30's.

a very sensitive and economicul re-
ceiver and is ideally suited to the
needs of the new-comer to the ranks
of short waves,

POWER SUPPLY
DIAGRAM
H. V. Calkins, Toledo, Ohio.

(Q) Would you please print a
diagram in your next Question Bozx.
of an A.C.-D.C. receiver.

(A) The 6F7 is used as the de-
tector and audio amplifier; the
pentode scction as the detector and

the triode section as the audio
stage. The heaters are operated
directly from the 110 volt line

(Q) 1 would like to construct a throush a voltage-dropping resistor.
SOOMMF R.FC 110v SW,
Z I ST 25w AC Gy Fa
6F7 /01'
(

migj’lr_z_lw Sl

F
I <075
| 50.000 oums 0.1-MEG s

Regenerative detector and two A.F. amplifiers.

A.C.-D.C. receiver with a 6F7 and a V1.

www americanradiohistorvy com
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Some Little-Known Facts About

Short and All-Wave Acrials

Long-Distance Reception

@® LONCG-DISTANCE radio reeception de-

pends upon several important factors.
The power used at the transmitter is very
important. No less important is the trans-
mitting antenna. Such eminent authorities
us Paul F. Godley, have been able to in-
crease the service ureas of many of our
broadcasting stations by making no changes
in power, but simply by improving the de-
sign of the antenna systems, We have been
attempting to cover long distances by radio
for a long time, but it has only been during
the past couple of years that the importance
of the antenna system has been recognized.

Another important factor to be considered
in our long distance work is the location
of the receiver itzelf! Then, too, the design
of the receiver and its overall sensitivity,
selectivity, and so forth, must be considered.

We are then in just about the position
of the person who has a new receiver and
wants to install it in a manner which will
bring about the most satisfactory recep-
tion. There is one drawback to long dis-
tance radio reception which is greater than
all others—and that is man-made static!
It makes itself evident to us by producing
raucous groans and hisses along with the
speech and music we desire. It is miuch
more prevalent in some localities that
others, and there are a very few locations
where this nuisance does not seem to exist
at all. It is this noise, produced by the
radiations from the circuits in which elec-
trical machinery is incorporated, therefore,
fromm which we must free ourselves, if we
are to get the hest possible performance
from our receivers.

Installing a Modern Radio Receiver

Radio receivers, as they are being manu-
factured today, are very satisfactory de-
vices and they are, as a general thing.
sensitive enough to cover very long dis-
tances for us, if we only give them half «
chance! It must be remembered from the
very start, that we can only use the full
sensitivity which the manufacturer has
provided in our receiver, if its use does not
bring in a lot of noise to *“hash up” our
desired programs. Most receivers are so
sensitive that they will actually bring in
stations a thousand miles or more away
when attached to a wire just a few feet
long, in a location which is free from noise.
Therefore, the first thing to do in placing
a receiver in operation is to set it up in
the most convenient part of the house and
attach ordinary pieces of wire to the an-
tenna and ground posts. If the volume con-
trol can be run up to the limit, without
having the loudspeaker imitate the “battle
of the Marne,” vou may consider yourself
very lucky and vou need concern yourself
but little with the antenna and neise prob-
lem1 which is very much the concern of us
less fortunate folk.

If a small amount of noise is observed, it
may be eliminated in a great many in-
stunces by the very simple expedient of
moving the receiver to another part of the
same room, or by increasing the length of
the antenna wire. The increase in length
results in a better signal pickup and has
the apparent effect of cutting down the in-
terference. Moving the receiver is a rem-
edy which is frequently effective but is
little tried.

If you are, like most of us, still bothered
by an undesirable din from your loud-
speaker, it may be that a good line filter
inserted between your electric light outlet
and the receiver will do the trick for you.
It will be observed that what we are at-
tempting to de is provide satisfactory re-
ception with the least possible effort and
expense. This desirable result is not always
possible but it is worth striving for.

With a special discussion of the

best location for an antenna:

“long distance” reception in
noisy locations.

There is a definite relation hetween the
energy picked up by our receiver from the
station we desire to hear and the energy it
picks up from those circuits which radiate
parasitic electrical impulses which create
noise. This relationship is known as the
signal-to-noise ratio, For satisfactory re-
ception we must have a ratio which is in
favor of the signal.

Contrary to general belief, there is not
much inherent noise in the radio receiver
itself. This may be proved very easily by
simply disconnecting the antenna and turn-
ing the volume control up to the limit.
There is a lot of “lovse conversation” go-
ing on at present about tube noise. Such
noise is of no practical consequence in the
ordinary receiver and, therefore, need have
no consideration here at all,

The ideal situation is one where we may
have complete freedom from noise and an
antenna of reasonable length, let us say
from forty up to a hundred or more feet
from the antenna post on the receiver to
the far end of the antenna. The length,
for ordinary reception is not very im-
portant.

Fortunately, the noise which most in-
terferes with our reception is confined to
an area of a few feet around the wiring
which carries it into our location. Inter-
ference from a neighbor’s vacuum cleaner
or oil-burner may be carried along the
electric light or the telephone wires and
radiated in our house and may then be
picked up by our antenna.

Therefore, when we happen to be in a
location where interference of the “man-
made” variety prevails, it is necessary for
us to set up our antenna in a manner
which will enable us to pick up the great-
est gqmount of energy from the desired sta-
tions and the least possible energy from
radiators of interference. We must, in
other words, improve the signal-to-nuise
ratio.

p-3
o

_+.
FIG.2 0

Diagrams showing relation of 1§ and 15
wave-length aerials; also impedance—
matceh diagram.

What we need is a means of placing our
antenna far enough away from the sources
of interference to prevent it being affected
by them, and then a means of getting the
energy picked up by the antenna to our
receiver, without being contaminated by the
local parasitic radiations.

Solving the “Noise Pick-up” Problem

The whole matter is not very compli-
cated and may be thoroughly understood by
reference to the accompanying figures.
Suppose we go over them in rotation, con-
sidering each problem and its solution as
we go. In Fig. 1 we have represented
two different types of antennas. The upper
line, between A and B, may be considered
to represent the portion of any antenna
which is the “flat-top” and which is gen-
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By Arthur H. Lynch

erally in a horizontal or semi-horizontal
plane.” We have represented the length
as being A/2, (M =—wavelength) or ap-
proximately one-half the wavelength to
which it will respond most readily. The
relation of wavelength to the antenna
length is an important consideration for
either transmitting or receiving, when the
service is to be maintained upon a single
wavelength, It loses its significance when
we attenipt to use the antenna to cover
a broad band of wavelengths or fre-
«quencies, as is the case when we are using
a4 modern, multi-band or all-wave receiver.

An antenna of similar length is repre-
sented in the lower portion of the figure
by C-D and E-F, though it is broken in
the center, and each section is half as long
as A-B, or one-quarter wavelength, for
some particular frequency. While there
has been a great deal said and written
about the importance of the length of the
antenna and the manner in which it should
be erected, it is not generally understood
that most of the information which has
been published has been based upon the
performance of antennas for specific,
rather than genera! purposes.

For instance, much has been made of
the directional properties of various forms
of antennas. While the directional prop-
ertice. may be demonstrated on certain
wavelengths with a particular antenna, we
can not assume that the same character-
isties will be found to exist when the an-
tenna_ is used on other wavelengths. It
should be remembered that we are much
more concerned with reducing noise than
we are with the increasing of signal
strength, because the average, modern re-
ceiver, as we have mentioned, dees not re-
yuire very mnch of an antenna to produce
plenty of signal from the desired station,
if we are able to keep the noise down to
« reasonable level.

Let us assume, then, that either of the
forms we have illustrated will do the job,
as far as “pick-up” is concerned. Would
there be any advantage in selecting one
over the other? Progressing to Fig. 2, we
have shown three possible connections from
A-B, by the dotted lines C, D and E, which
represent the ordinary lead-in which is
used to connect the antenna to the receiver.
If the lead C is employed we may consider
that the antenna will receive best from
the direction to the left, while the reverse
will be true, if the lead-in is taken off in
the position indicated by I, However, this
statement may be taken with a “grain
of salt” in connection with the average
person’s receiving antenna. It is true that
antennas having their leads taken off from
one end will receive best in the direction
opposite the free end, but it is only true
to any marked degree, when the horizontal
portion of the antenna is several times as
long as the wavelength we desire to re-
ceive. To have any noticeable directinnal
properties, in the regular broadeast band,
therefore, the antenna would have to be
aeverul blocks long! If the connection ig
made at K, no noticeable directional effects
will be observed but another point is raised
which has come in for its share of mis-
conception.

If the point at which E is connected is
carefully chosen with relation to the total
length of the antenna—that is the hori-
zontal portion, A-B—we provide ourselves
with what is termed a single-wire, matched-
impedance lead-in. That is, we will ac-
complish such a result if we consider that
the antenna will respond to a particular
frequency or wavelength, rather than a
whole group of wave lengths, which is more
in line with what we require. Therefore,
for the purpose of general reception, we
may just as well forget about all the
ballyhoo with which such lines have bLeen
adorned. We may just as well forget
about impeddance matehing, for the moment.

(To be conclided)
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J WE GUARANTEE SATISFACTORY RESULTS ON ALL OF OUR PRODUCTS

Eilen 6A SHORT WAVE

4-TUBE RECEIVER
A Giant in Performance
The new, sensutional, 1936 Eilen 6A
receiver is Liuly 3 masterpiece. See
article P. 604-628 Dec, issue of S.W.C,
Its unusual design. conforning to the
best w munlern engineering theory, hag
all the fates! up-to-the-minute leatutes.
FULL 6 TUBE PERFORMANCE.— |
POWERFUL 3 STAGE AUDIO AMP-
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[?r 6-tube Band-
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For many years, Mr. Maxim was presi-
dent of the Amateur Cinema League and
he was also president of the International
Radio Union. Mr. Maxim was horn in
Brooklyn, New York, Septemher 2, 1869,
and in 1886 he graduated from the School
of Mechanic Arts of the Massachusetts
Institute of Technology. He also held an
honorary degree of Doctor of Science from
Colgate University. At the start of his
career, Mr. Maxim was an electrical en-
gineer with the Fort Wayne (Indiana)
Jenny Electrical Company. He was also
associated at one time with the Thomson
Electric Welding Company of Lynn,
Massachusetts. Later he was associated
with the American I’rojectile Company of
Lynn, and still later he was chief en-
gineer for the Electric Vehicle Company
of Hartford, Connecticut. He was a mem-
her of numerous scientific societies and
held a commission as Lieut. Commander
in the United States Naval Reserve Corps.
In 1933, he puhlished a hook entitled—
“Life’s Place in the Cosmeos.”

S e e | T A < et S e |
Please mention SHORT WAVE CrAFT when writing advertisers

HIRAM PERCY MAXIM

® SHORT-WAVE “llams” throughout the

country mourn the passing of Hiram
Percy Maxim who passed away on Feh.
ruary 17 at La Junta, Colorado. His home
was in Hartford, Connecticut, from which
point his far reaching activities in short-
wave IlHlamdom emanated. Mr. Maxim was
well-known throughout the world, par-
ticularly as the inventor of the Maxim
silencer and numerous implements of war-
fare. Mr. Maxim was the president and
founder of the American Radio Relay
League with headquarters at Hartford,
and he was responsible for the rapid
growth of the League and its membership,
which numbers thousands of short-wave
“hams’” throughout the country.

Hiram Percy Maxim was the son of Sir
Hiram Stevens Maxim, inventor of the
Maxim automatic gun, and he was a
nephew of Hudson Maxim, inventor of
smokeless powder.
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| nming underground to the receiver

MAY, 1936

How 5-Megacycle Waves
Bridged Hurricane Break

(Continued from page 6)

masts for the antennas, and erecting two
shacks, each about eight by twelve feet, for
the radic transmitters and receivers. The
second day after work started in the field,
radio contact was established on tem-
porary basis. In the meantime the linemen
were bringing in eonnections from the
open-wire circuit to Key West, and on Sep-
tember 21 the first circuit was formally
turned over for service.

12 Volt Storage Batterics Supplied Power

In the preliminary conferences held to de-
cide the type of apparatus to be employed,
it was recognized that a considerable
amount of electric power would be required
for the operation of the radio apparatus.
Since no commereial power was available
anywhere near the sites of the radio termi-
nals, it was desirable to use the most ef-
ficient and the lowest-power radio equip-
ment available. This led to the decision to
use some of the low-power equipment de-
veloped for airplane and ship-to-shore com-
munication. To meet these requirements
the five-watt 19A transmitter and a 12-
type receiver were finally selected. Both
of these units have very moderate power
requirements, and 12-volt storage batteries
could be used us @ primary source of power.
Complete radio equipment for four chan-
nels, two 1n each direction, including bat-
teries and dynamotors, was shipped from
New York to Miami, where it was taken by
truck to the site of the eastern terminal
just outside of Tavernier. lere half of it
was unloaded and the rest put on a fishing
boat for the fifty-five-mile water trip to
Big Pine Key.

The equipment and arrangement at the
two terminals are practically identical. The
Lwo radio shacks and antenna poles at Big
Pine Key are shown in the photograph at
the head of this article. The shacks are
about 300 feet apart and each has its an-
tenna poles located adjacent to it and as
near the water as practicable. The trans-
mitter antennas are single-wire verticals
approximately a quarter-wavelength long.
One antenna is fed by a concentric trans-
mission line and the other runs directly to
the radio transmitter. Vertical wires were
also used for the receiving antennas.

lSimp]icily and Small Size of Apparatus

Outstanding

The simplicity and small size of the ap-
paratus within the shacks are evident from
the photographs. In the transmitter shack
the two 19A transmitters are mounted on a
shelf and the two dynamotors, supplying
500 volts for the plate, are on another shelf
directly beneath them. On the tioor are the
storage batteries supplying power for the
filaments and the dynamotors. Sufficient
B-battery capacity is also available for
emergencies, The box on the wall above the
transmitters terminates the lead cable run-
shack.
The arrangement of the receiver shack is
similar. On the upper shelf are the two
12-type receivers, while beneath them ure
the dynametors and batteries, A 3000-cycle
cut-off filter is connected in the output of
each receiver to eliminate carvier hiss and
other extraneous high-frequency noises.

To conserve power, the receivers and
transmitters at both ends were provided
with a remote control on-off circuit, the Big
Pine Key terminal being controlled from
Key West, and the Tavernier terminal,
from Miami. This enabled the testboard
men at Key West and Miami to shut down
the radio apparatus whenever there is no
traflic and thus to save considerable power,
Such an arrangement is particularly de-
sirable at Big Pine Key where the batteries
have to be carried all the way to Key West
for recharging. The batteries for Tavernier
were hauled to Homestead for charging.

Every precaution was taken during the
installation to prevent cross-talk or any
form of interaction between the various cir-
cuits at each terminal. Frequencies of about

Please mention SHORT WAVE CRAFT when writing advertisers
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fire megacycler were employed for transmit-
ting from west to cast and of about four me-
gaeyclea, from east to west. This gave a sep-
aration of approximately a million ecyeles
between transmitter and receiver frequen-
cies at cither terminal, and combined with
the 300-foot separation between transmit-
ters and receivers, greatly helped to elimi-
nate interference. In addition all speech
wires near the radio receivers. and the
composite coils in the connecting telephone
lines, were carefully shielded and grounded.
The use of underground lead cable to con-
nect the two shacks was another precaution
against such interference. With these pre-
cautions, and the inherently high quality
«f the radio apparatus employed. transmis-
sion is exceptionally good considering the
small amount of power used. During the
day a user talking from New York to la-
vana would not be aware that a radio link
was included in the circuit. Sometimes bhad
static conditions are encountered at night.
More than 80 per cent of the calls normally
originate during the daytime, however, and
the circuit during the first few weeks, was
kept in operation only during daylight
hours.

Not only was the installation completed
in a remarkably short time, hut it was car-
ried out under adverse conditions. The
sites were covered with a dense mangrove
jungle, with mosquitoes and sand flies in
droves. Some conception of the appearance
of the country may be obtained from the
illustration which shows one of the sites
during an early stage in the construction,
Smudges were kept going continuously in
a more or less vain effort to beat back the
mosquitoes. Although the shacks were
screened, so that the installation inside
the shack could proceed without too much
annoyance from mosquitoes, the screening
proved of little value in barring the sand
flies. which readily passed through its
meshes. In addition, there were the trans-
portation difficulties caused by the remote-
ness of the radio terminal sites and the
disruption of normal transportation serv-
ices, In spite of all obstacles. however, the
work proceeded rapidly, and the second
channel was turned over on September 28.
For the first time a radio link had heen
used in this way as an emergency means of
restoring service in an important telephone
line—Courtesy Bell Laboratories Record.

The LAMB "Noise

Silencer”
(Continued from page 16)

of this operation can be maintained. This
adjustment can be so set that the signal
will maintain itself at any pre-determined
level. Thus when the noise increases above
the signal-level, the “gain” of the receiver
is cut down, permitting the noise to be can-
celled out.

It will thus be seen that the noise can
never rise to a greater amplitude than the
signal. The diagram given is for an adap-
ter unit which may be applied to any
superhet receiver having two LF. stages.
Experience and actual tests have proven
that those who try this very ingenious
idlea will be well rewarded for their ef-
forts.

WAKE UP! FELLOWS!
$20.00 I’rize Monthly for Best Set

® THE editors are looking for “new” re-

ceiving circuits—from 1 to 5 tubes pre-
ferably. A $20.00 monthly prize will be
awarded to the hest short-wave receiver
submitted. The closing date for each con-
test is 75 days preceding date of issue
(April 15 for the July issue. etc.). 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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* All

(Not wired

SPECIAL COMBINATION OFFER
Complere Fultone V 3-Tube receiver kit

not wired, hut with 3 tubes, Two
Rroadeast  tand  colls, Loud-

3"45
speaker and Cablnet -

Laboratory wired and Tested. $1.50 extra
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instructions aml you erfoy real

A

COMPLETE K ITS 85
of all neceanary firat xrade parts,
crvatal finished cabinet with all -
hides dritlel and complete ine
structiung, less tubes, unwirel
Throe Sylvanis metal tubes, .. .. $2.50
Complelely wired, ready to attsch and
operate. with Lubeos $8.55

v-mglizible current from receiver,

SWL, and Amateur:.

For SUPERHETERODYNE Recelvers only,

SILENCER”’

ELIMINATES ‘MAN-MADE’” STATIC!

The noise '‘Cheek Valve', a development of James J. Lamb. editor of QST,
has been acelsimed as one of the wreatest discoveries in radio!

Attached to

eliminates holses causd by any sparking

matora (oll burners. vacuuin cleaners, fans, ete.} autmnobile Igmitlon, high
tensfon fioes, dlal telephiones. ete.

Reduction of noise as high as 1000 to 1

1wer it 1o rear or side of your receiver anmd make

fen miror aljustments &8 outlined in the
ncise free reception. Works on all wave-

lengths, The louder the interferencr the casier it is to completely eut it out!

HATRRRINON presents a very combuct version of this amazink invention at
deseribed in QST and other magazines,
2*x533"x1%2" houscs all necessary patts apd the threg tubes.

A neat metal case Mmessuring only

brawns oniy

{Both B(CL,

Mention make and niodel of set when
m;rl;rlnx so we may supply the correct pronged sttachment
Plug.

« The ROYAL PR-SIX

L

SIX STEEL TUBE COMMUNICATIONS RECEIVER

with built-in power supply and large dynamic speaker. 331 —
Complete with SIX real SThEL Tubes. all colis 9%
to 625 meters, and attractively finished heavy steel cabinet,
Lalwratory wited and tested, Teady to plug in and operate!
All the well known makes—from the new Hammarlund
"super-1'm’" down to the 3,45 [larrison '"Multi-Kit'"—are
Elustlralenl and fuliy described in this NEW llarrison Receiver
“atalog,

HARRISON

RADIO COMPANY NEW Y

IS FULLYDESCRIBED IN THE
NEW HARRISON 1936 SHORT
WAVE RECEIVER CATALOG

NEW VE

1743 Grace 5t., Chicago, U. 5. A.

RNIER INSTRUMENT CONT

No. 5323 “Front-O-Panel” illuminated air-
plane type at left has slow speed ratio
about 165 to 1 and fast ratio 30 to 1 in
360", Real silver-plated seale with sun-ray
finish. Surface mounting for easy installa-
tion.

No. 296 “Plan-O-Vernier” transmitter style
at right with built-in Crowe planetary and
micrometer indicator. Ratio about 5': to 1
in 360 . No backlash. Genuine spun-chrome
finish.

RO LS

No. 296

For complete description and other items
ask for Bulletin No. 75

Carried in stock by leading jobbers and dealers.

CROWE NAME PLATE & MANUFACTURING CO.

Cable Address: CRONAME—CHICAGO

Please mention SHORT WAVE CrRarT when writing advertisers
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operator and advanced amateur.

424-438 W. 33rd St.

HE Hammarlund "Super Pro,” the new amateur——professional receiver is a model
unit, designed to meet every rigid precision specification of the professional
It is replete with striking features, such as elec-
trostatically shielded input: selectivity continuously variable from front panel; main
dial accurately calibrated in megacycles from 2.5 to 20, and in kilocycles from
540 to 2500; band spread dial (both illuminated); exclusive five-band, silver plated
switch (cutaway rview illustrated at center abore); two tuned R.F. stages on all
bands; four air tuned |.F. transformers; three A.F. stages, and separate power supply.

Write deprviment SW-5 for further details!

THE HAMMARLUND MFG. CO., INC.

SHORT WAVE CRAFT for MAY,

New York City

;
L
IIl

WITH MEALS
PRIVATE BATH

Daily

’5

he Breakers

ANTIC CITY, NEW JERSEY

SITUATED DIRECTLY ON THE
OCEANFRONT AND CONVENIENT
TO ALL PIERS AND AMUSEMENTS

Per Person

Hot and Cold Sea Water in all Baths

On the Boardwdalkt

WITHOUT MEALS
PRIVATE BATH

$9.50 |

BLILEY
CRYSTAL
UNITS

20-40-80-160
Meter Bands

Type LD2—for the 40, 80, 160 meter

bands.  Drift under 4 cycles/mega-
eyele/°C. i . .$4.80
Type HF2—for the 20 meter band. Ex-

cellent for multiplying to 10 and 5

meters. ................... I - = .$7.50
Type BC3—for the 40 and 80 meter
bands. Uses a powerful X cut erys-
tal. R = .$3.95

Your draler has a copy of the 1936
Billey catalog for you. Ask for it.

BLILEY ELECTRIC CO.,
ERIE, PA.

e

| $12 MARKET ST.

EXCELLENT FOOD GARAGE ATTACHED l
— — JFE—— S — — ’
' New Hammerlund
BEE_!N RIGH,:T Super-Pro 16-Tube ‘
wit

Super Heterodyne

540 10 20,000 Kc. No plug-in coils. Continu-
ous band spread. Tuning meter. 18 walis of
audio. Complete.

Write for Descriptive Circular

M & H Sporting Goods Co.
PHILADELPHIA |
Aglantic City

—

1709 Arlantic Ave.

ECONOMY CODE_MACHINE — 512
,‘_a_-,;t..__‘;_ﬁ:!‘ .earn rode  easily, at  your

convenience- -and ccononically
Complete with cholee
Pl TN
\‘g\:' .

Famous
anil Kook of
912 Lakeside Place

Instructogtabh  prin

L ciple
@ of 5 tapes,
Instructions. Dellvered post-
pald anywhere in {1.5. A, Send
~yoesteard for full details.
INSTRUCTOGRAPH
COMPANY, Dept. W.5
Chicago.

| tically all conditions.

1936

5-Meter Super-

Regenerator
(Continued from page 16)

ing grid-leak and condenser and plate re-
turn by-pass to cathode, are chosen so that
blocking action is attained, thus causing
super-regeneration. The circuit as shown
functions as a usual oscillator, in which the
grid-leak is too high to allow the grid elec-
trons to leak off at a rate which would give
a constant value of grid voltage. As a re-
sult, there is a variation of average bias
which stops oscillation because the plate
current is decreased and the mutual con-
ductiance of the tube drops.

The cireuit constants (values of grid-leak
and condenser and circuit decrement) deter-
mine the cycles per second this occurs; in
this instance, an inaudible rate. Evidently,
the plate circuit must constitute a com-
paratively low impedance path to cathode
at such an inaudible frequency, since the
plate by-pass must be not lower than
006 mf.

Resistive coupling is used to the first
audio (6C5) tube. The plate-to-cathode
return by-pass condenser must be quite
large to permit super-regeneration. This
condenser has no effect on the radio fre-
quency, since it is on the low R.F. voltage
side of the R.F. choke.

The super-regenerative circuit is ex-
tremely desirable for stand-by operation
when receiving modulated oscillator trans-
mitters, due to the fact that it tunes quite
broadly. This is due to the fact that the
detector circuit oscillates periodically over
a band of frequencies often from 50 to
195 k.. in width. As the plate or grid
voltage of the super-regenerative detector
is varied over wide limits, it gees in and
out of oscillation at extremely high fre-
quency, thus varying its oscillation period
and resulting in the desired broad tuning.

Through the use of two stages of audio
amplification sufficient volume is obtained to
assure suatisfactory reception under prac-
The circuit shown
will give excellent results even in locations
where Jocal interference is abnermally high.
For earphone reception, the ¢C5 tube in the

| output stage is very satisfactory. For loud
| speaker operation, a 6F6 tube is recom-

mended. In changing from the former to
the latter, cathode bias remains the same

| and 1t 1s simply necessary to connect the

screen-grid terminal of the 6F6 tube to “B”
plus.

For power supply, a six volt storage bat-
tery may be used with standard “B" bat-
teries or for A.C. operation, the filuments
may be supplied direetly from a six volt
transformer and the “B” suppl¥ from a “B”
eliminator. Of course, a standard power
supply may be constructed for this set
using an 80 type rectifier. In this case,
especially, care should be taken to have
sufficient filtering.

The circuit above described is suitable
either for five or ten meter reception.
Coil constants are given with the diagram.
An important feature of this receiver is
the use of metal tubes throughout. These
tubes, due to their inherent qualities pro-
duce superior results even in ordinary
short wave sets. On ultra-short waves, the
improvement over the glass tubes is still
greater.

Construction Details

The set is constructed on a metal chas-
sis 5% " x 67 x 2 ” high. An aluminum
panel 5% " x 6" high is used.

The small variable condenser is mounted
on a thin bakelite strip 2%” above the
chassis deck. This is held in place by a
small right angle bracket. The coiis L1 and
L2 are mounted on a thin bakelite coil

| shelf whieh is held about 13" from the

chassis deck by means of two pieces of
bakelite tubing. The variable condenser js
set back about 3” from the panel, being
connected to the tuning knob or vernier
dial by means of a bakelite rod. If the set
is to be used interchangeably for five and

| ten meter reception, lugs should be sol-

dered to the ends of coils L1 and L2 so

Please mention Sj10RT WAVE CrRAFT when writing advertisers
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SHORT WAVE CRAFT

that the desired coils can be fastened to
three binding posts by means of locking
nuts.

Having mounted the four tube sockets on |
the chassis and fastened the panel to the |
chassis, the volume control is mwunted on
the front chassis wall, halfway from either
side. The variable condenser and coils are
mounted next. The other parts are mount-
ed heneath the chassis. Most of them can
be soldered in place while the wiring is be-
ing completed. A Fahnstock clip should be
attached to the top of the chassis to pro-
vide a ground connection.

The wiring can be completed in a very
short time. If unaccustomed to the new
metal tubes, work from a socket diagram
to avoid any chance for mistakes. Natur-
ally, all leads should be made as short and
direct as possible. Use spaghetti to avoid
possibility of short circuits. Be sure to
mount coil L3 at least an inch from the
bottom side of the chassis deck. A resistor
mounting strip may be used for this pur-
pose.

Complete List of Parts

Cl—Hammarlund Antenna Trimmer Con-
Jdenser. type IBT-70 (70 mmf.)

C2—.1 mfd. Cornel-Dubilier Cartridge Con-
denser.

C3—Hammarlund Trimmer Condenser, type
MICS-70. (70 mmf.)

C4- Hammarlund Midget Variahle Conden-
~er, type SM-15. (15 mmf.)

&5—.00025 mfd. Cornell-Dubilier Fixed
Mica Condenser. R

C6—.006 to .1 Cornell-Dubilier Cartridge
Condenser.

C7—.01 mfd. Cornell-Dubilier Cartridge Con-
denser.

C8—.1 mfd. Cornell-Dubilier Cartridge Con-
denser.

C9—.01 mf. Cornell-Dubilier Cartridge Con-
denser, R

C10—.1 mf., Cornell-Dubilier Cartridge Con-
denser.

R1—400 ohm 10 watt Electrad Vitreous
Enameled Resistor.

_R2—1 meg. % watt I.LR.C. Metallized Re-
s

istor.

R3—170,000 ohm, % watt, LR.C. Metal-
lized Resistor.

R4—75,000 ohm FElectrad Potentiometer
with Switch, type 202,

R5—1 megx., 1% watt LR.C. Metallized Re-
sistor.
R6—1000 ohm, 14 watt LR.C. Metallized
Resistor. |
R7-—-170,000 ohm, % watt LR.C. Metal
lized Resistor.

R8—1 meg., Y% watt, I.R.C. Metallized Re-
sistor.

R9—1000 ohm, 10 watt FElectrad Vitreous
Enamelled Resistor.

RFC—1 Hammarlund Midget R.F. Choke,
type CH-X. (2.1 mh.)

RFC—2 Hammarlund Midget R.F. Choke,
type CH-X.

L1—See Winding Directions.

1.2—See Winding Directions.

L3—Hammarlund Mideet R.F. Choke, type
CH-X.

J1 and J2—Earphone Jacks.

BP1—Ground Post.

V1—Tube, type 6K7 R.C.A. Radiotron.

V2—Tube, type 6J7. R.C.A. Radiotron.

V3—Tube., type 6C5. R.C.A. Radiotron.

V4-—Tube, type 6C5 or 6F6 R.C.A. Radio-
tron. |

1—Calibrated Dial, L.C.A.

1—Bakelite Pointer Knob., 1.C.A.

1—Small Knob for Volume Control.
b lh—Met.al Chassis, Blan., 5% 7 x 67 x 2”7
Eh.
1~ Bian Aluminum Panel, 5% % by 6~ high. |

1—Bakelite Strip, fg¢” thick. 3% x % * for
mounting L1, L2.

1—Bakelite Strip, &7 thick. 2%* x %*» |
for mounting variable condenser.

1—Bakelite Rod Shaft Extension.

2—Pieces of DBakelite Tubing, 114* hight
for coil shelf.
2——Metal Tube type Screen Grid Clips. I

Girl Operators, Attention!
Listen “YL’s” and “XYL’s”!! Why not
send the Editor a good photo of your
“Rig"—and don’t forget yourself. A
separate photo of yourself will de,
with a “clear” photo of that station!
$5.00 for best “YL” photo.—Editor.
See page 649 March issue for details.

for MAY, 1936 41

THE ULTRA HIGH
FREQUENCY JOB YOU'VE AMAZING
BEEN WAITING FOR @ FEATURES

After months of work and experiment, @  Fractional Micro-Vole Sensitivity
the Hallicrafter engineers are finally satis- )
fied. The Utltra Skyrider is complete?an @ 3.6 to 46 meters tuning on 4 bands
entirely new approach to ultra high fre- e .
quency reception. It’s a super-sensitive Su- [ ] ﬁ:e"éboyg;f; cf,'r‘:r‘;‘;;aﬁfuf;‘::
perheterodyne, with the mew Lamb Noise cuts out 60% of the noise pre-
Silencer to reduce the man-made noises so valegt on ultra high frequency
annoying at high frequencies. This new de- LI .
vice, described in Q. S. T. will ensure prac- X .
tically r{})lise-fléel:e regept;orle.i . @ No Plugln Coils
The Ultra Skyrider fulfills the amateurs Indivi . band
dream for 5-10 meter receptiol?—hit t&imes up (SRl ICHC L S
to 46 meters with the same high efficiency. i T
In spite of its advantages, it's extremely L RRUIG es CR)
moderate in price. Isolanti Steati
The Ultra Skyrider is the finest Halli- o ﬁ.‘s‘:.ii‘,’(‘,*: e
crafter product to date with more exclusive
features than we can list here—you've got @ Continuous  Elearo-Mechanical
to see it and operate it for full appreciation Band Dial
of its marvelous efficiency. N
See the new Ultra Skyrider at your job- @  Antenna Compensator
bers on April 20, or write for full particu- .
lars now. @  Moderate Price

the hallicratters

THE HALLICRAFTERS, INC.
3001-U Southport Ave., Chicago, 1ll.—Cable Address LIKEX, New York City

AT LAST!

Thedreamof millions has been

REALIZED

This unit alone will take the
place of all the necessary coils
required to cover all amateur
bands.

No switches, no soldering and no
alteration to your present receiver
is required to make use of this unit.

ECONOMICAL — EFFICIENT — ATTRACTIVE
We guarantee satisfactory performance or your money will be refunded s oo
by your dealer. Write for our circular, “How to use it and how it works.” 0—

UNO ALL-WAVE COIL CO. AT
11 Mollineaux Place Dept. $-5 Roosevelt, N. Y.y U.S.A. and Experimenters

ARROW POINTS TO UNO ALL-WAVE COIL.

Please mention SHORT WAVE CRAFT when writing advertisers
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ot off the

SHORT

TRY SPRAGUES ...

?ﬁﬁ%‘ﬂ&354£%gumua

DON'T MISS THIS!

press comes the new 1936

Sprague Catalog brimful of new condensers,

new

ideas, new low prices. new serviee helps,

Write for yours today! Save time by making

duplicate replacements

the Sprague Way!

Get the new dope an Interference Elimina-
tion! See the complete new line of 450 volt
condensers—the finest ever! Learn about the

new

Sprague mounting flange -and countless

other features you can't afford to miss!
Remember: No ueed to check surges when

P

AMER

ONE
TUBE

e,

ADIOEM

POST
1TUBEKIT | PAID

alwaye  wanted Not Wered. Less

a Rewl, Pawerlul e
Lt "Receiver, Twber. Balteries
sll ¥Your own? and Phones
A Short and Lo Wave set that
will actuslly brii many foreign
statinns from el of the World)
o eslle. wifblanes. minateurs
etc.. as well an your local stations
ACE_Kadios give GUANANTEEID
HESULTS! “Thoussnde now in use. Amass
tng berfofinance l
famous ACE Construction Kite are Priced oo lnw

NOW. the wurld
that anvane can afford one' Pur only §1.25 we send You. posipard. serry
part needed to build s pOWErtUl one tube receiver nith heavy . atiraciive

metal chasme-panel  Not u (oeble eryatal set! orks on twa inespensive
dey batieries.  Later. vun cak change sour set into the Two Tuhe Bateery
or All-Rlretric oot at npecial low contl » valuable railie rducntion
by wiring it yonrsell from vur clear dingrams.  1Cs easy for even s ehild]
Just n tew simble connections. Wavelenath ranze 15 to 600
For morte power and volume byy
wired. Less tubea, Betterles and Fhe

Twn tubs house current set.

ALL ELECTRIC terinn mosded W e 105158 Toh

AG ur DC.  Complete construetion; kit. Not wired. Less Tubes snd
Phones——anly $3.00

Kits wired—78c extrs. Tubes 780 ench.

ORDER NOW!

ACE RADIO LABORATORIES
1619 Broadway  Dept. C-S  New York City

MYSTIC EYE TUNING UNIT |
Ny
>

Double phones—$1.28
Not a toy or an attachment I} l

2~ Will operate on any set
pie With A.V.C. Install it
yourself in five minutes!

When signal is strongest
the aperture closes, insuring
VISUAL hairline tuning as in
the highest priced receivers.

This is a COMPLETE unit
with new cathode ray tube,
I megq. resistor, special sock-
et and mounting bracket,
24” of 5 wire cable, and af-
tractive panel escutcheon. |

Modernize Your Receiver!
Specily 2'2 or 6 wolt

tube.
Send your arder now.

Postage prepaid .. 32'97

COMMONWEALTH PRODUCTS COMPANY
919 N. Michigan Bivd. Chicago, n.

Mall us your order for the worid's most rellable i
an‘ﬂ -e::urat-‘n lancing or Grid

X L VARIO DENSER in 4 ranges

Mod. N. Cap. 1.2 to 20 MMF

Mod. G1, Cap. 20 to 100 MMIF

Mod. G5,

Cap. 100 to 500 MMF
Med. G10.
Cap.. 500 to 1000MMF
and the
XL PUSH POST
Lbest spring type
Binding Post}

Mod. N $1.00 ea. I
Mod. G $i.50 em.
Non.Corroding—Nary T¥De—Bak. Top Jhe 2s. |
Type BI( i Bese. Hekelite jneulated Tow) 50,
Tepe M 1All Aluminum Body) st 10¢ exch.
For quick connections and positive contast st all times.
X. L, RADIO LABORATORIES

1224 Belmont Ave., Chicago, USA,

Dept.S.W. s,

you use Sprague’s.

North Adams,

RAGLU = COND

ICA'S FINEST LINE OF QUALILTY UNITS

You kuow they're right,
SPRAGUE PRODUCTS CO.

Mass.

ENSERS

MORE 1S EXPECTED OF. ..

TRIMM Featherweight
HEADSETS

There is a definite
reason why most
discriminating
amateurs prefer
them,

; Write for information,

- TRIMM ¢

Radle Manufacturing Co.
1770 W. Berteau Av.. Chicago

You cannot make a better in-
vestment thantohave in your
home a GOLD SHIELD
PROFESSIONAL MODEL

Carbon Sun Lamp
SAVES DOCTOR'S BILLS

Everyone in your Iamily needs the
heaith giving VIOLET RAYS.

This is & lace CAHROMICM plaied
lamp standned carbana. @mits
T of ultra violet and

®FAN ia desired. order accotd-

S:}:;zhn:l:::nla coa s?.s[Ll
WONDERFUL VALUE!
Gold Shield Products Co.
17 W. 60th St. N. Y. City

Size 18 hikh. 7

wide, 5. daep.
Weight 13 pounda,

UL BT IR LR ARANTEL IR ALE

UNCLE DAVE'S

srmurer FADIS SkAEM
b e A WA Y - e Y R .

PEERLESS 3-TUBE HIGH GAIN AMPLIFIER
16 watls output 3 walte prak , . . 75 DR gain
Fleld sunply for 2500 ohra speaker F high im-
ance Input uses 57, UJAS and 80 tuhes
PEERLESS all-purpose 3-tube amplifier [ess speaker
microphotie anit tubes $3.2i1
BPEAKER with matehing xfarmer for above 3,05
MICROUIONE, slauble button. for above 3.75
LIT of 3 matehal tihes for alwove {40
DONGAN POWER TRANSFORMERS

100 v. T ' @ Tia

14
1000 v T 150 m
PEERLESS i-Tube
wolt DC . . .

2.0 @ 3a; 2.3"
T @ 3a £ @ 5a 1,83
Breadboard Power Supply
volt @ 5a, less tube 2,93
te Address ‘‘Uncledave’”
Long Distance Phone 4-5746
Include 20% deposit with c.o.d. orders
Prices F.0.B. Alban Foreign Trade Solleited
Send for new

ma

a1,

rlam Catalogue—yust out!

WAVE CRAFT for MAY, 1936
. A Modern 5-Meter
Transmitter
(Continued from page 15)
Coils

| _The R. F. unit is as simple as possible.
The oscillator grid coil is wound on an
isolantite form, with a clip for changing
the cathode tap. The grid condenser and
leak are mounted on the top of the coil
form. The coils between the 89 oscillutor
and 89 buffers are mounted on 17 feed
through insulators, with the plate coil on
the outside. The tuning condenser for the
pll]ate coil is directly under it, beneath the
(@ tHEII N
The coils for the plates of the 89 buffers
and the 801 grids are under the chassis and
are mounted on a victron strip for efficient
insulation. The buffer plate tuning con-
denser is at the rear of the chassis. It is
made by cutting the rear bearing and one
rotor and stator plate from a standard
35 mmf. double spaced unit. It would prob-
ably be better to move it forward about an
inch or more, thus shortening the leads,
and there would be no need to cut it up.

The 801 tank condenser is zu double-
spaced,  split-xtator unit and is mounted
directly under its respective coil. A strip

of Victron was placed under it since some

| of the screws came very near to the steel
chassis wall. All the condensers are coup-
led by Insulex flexible couplings and 4"
bakelite rods to the knobs. These turn
very easily and there is no hand capacity
whatsoever,

Neutralizing and By-pass Condensers

The neutralizing condensers are 35 mmf.
double spaced Star units. Since this ca-
pacity was rather high, they are cut down
to 4 stator and 3 rotor plates and are
both moeunted on a 6” x1” Victron strip
supported on hushings. The neutralizing
connections to the 801 sockets are all made
above the chassis.

All by-pass condensers in the set are
mounted as close to their respective cle-
ments as possible, and the ground ends
fastened tu a piece of No. 12 wire which
runs all the way across the chassis in the
rear. All other ground connections are, of
eourse, made to the same wire.

When ready to put the outfit into opera-
tion, the power supply should first he
checked for correct voltages, then all heater
and filament circuits should be tested. Set
the C bias voltage divider at about the
values mentioned previously and check to
see that the voltage arrives intact at the
grid terminals. It is a good plan to remove
the filter imput condenser when first trying
out the set, as this drops the voltage some-
what.

Tuning Up!

Since the procedure of tuning is exactly
the same as in other M.0,P.A. jobs, it will
be necessary to go into it but briefly. The
oscillator grid condenser should be set
about mid scale and the cathode tap at
about the 4th turn from the bottom. Then
rotate the plate condenser until a large dip
oecurs in the oscillator plate eurrent. Next
tune the buffer plate condenser till the
buffer plate current drops sharply. The
plate voltage to the 801's should not be
connected for this preliminary tuning.
Next comes neutralization, which, contrary
to expectations, proved to be exceptionally
easy. A one-turn loop of insulated wire
| with a flashlizht bulb across it is placed in
inductive relation to the plate tank of the
801's and the two neutralizing condensers
turned until no setting of the plate tank
condenser or of the buffer plate condenser
will cause a glow. This point should occur
when the neutrvalizing condensers are about
2/3 open. The plate voltage to the P. A.
may now be put on and its plate condenser,
and also the other 2 plate condensers tuned
for maximum grid current and minimum
plate current. Next the antenna should
be clipped on and the set tuned to reson-
ance with the plate current on the final
amplifier standing at about 100 to 130 ma.
| For those who want a rough check of cur-

Please mention SHORT WAvE CRAFT when writing advertisers
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rents, the following are approximately cor-
rect for 550V. on the P. A., 500 on the 8Y's
and neo load; oscillator plate, 35 ma.; buf-
fer plates, 60 ma.; 1. A. plate 50 ma.; and
P. A. grid, 10 ma. This holds true for
bius voltages as given. On load, the tinul
amp. plate current will rise to about 100 to
130 ma.
Results!

Now for results. About 50 contacts
have been made since the outfit was com-
pleted. Invariably, the more distant sta-
tions guave better reports than with the old
transmitter. The signals are more steady,
sharper, and there is virtually ne drift.
Also. the tone quality is almost always
commented upon as being improved. The
best DX to date is WIAVV and WIEER,
who are about 40 miles away and who give
reports up to R7 and 3 depending upon
conditions.

So here you have a strictly modern
transmitter, fitted to work in our increas-
ingly crowded 5 meter bands. Why not
build one and give yourself and the “5
meter gang” a real break?

List of Parts
3—Hammarlund ¢ prong isolantite sockets
2 Hammarlund 4 prong isolantite sockets
1—Hammarlund 5 prong isolantite socket
1—Hammarlund 5 prong isolantite coil form
l—Hammarlund double spaced snlit stator
condenser

1—Hammarlund 50 mmf. midzet condenser

2—Hammarlund 25 mmf. double spaced nrid-
wet condenser

2—Hammarlund "‘Star’’ double spaced midget
condenser (35 mmf.}

1—300 Ma. meter*

1—150 Ma. meter

1—100 Ma. meter

1--25 Ma. meter

2—R.C.A. 801's

3—R.C.A. 89's

1—R.C.A. 623

1—I:.C.A. 80

6—Pilot lamps with socketa

12—I.C.A. name plates

{—I.C.A. 27 dials with knobs

4—I1.C.A. insulex flexible couplings

2—I1.C.A. b post terminal &trips

1—I1.C.A. 7 prong plug and socket

1—4-pole double throw switeh

1—I.C.A. SPST switch

1—I1.C.A. DPDT switch

1—I.C.A, erid clips

2—I.C.A. 4-prong sockets

10—I.C.A. t” feed through insulators

3—strips Vietron 17 x 6”7 x a

3—Aerovox 2 mf, 1000 V. condensers

10—Aerovox .0001 mf. 1000 V. miea
densgers

4—Aerovox

1—Aerovox
leads)

1—Aerovox

1—Aerovox

con-

001 mf. 400 V. mica condensers
dual 8 mf. electrolytic {(wire

50,000 ohm 75 W, wire resistor

5000 ohm 60 W, wire resistor

2. Aerovox 50,000 ehm 10 W. wire resistor

1-—Aerovox 95.000 ohm 1 W. carbon resistor

2 feet 7 wire cable

1—Power transformer, Thordarson

1—250 ma. choke, Thordarson

l—mcill)szct transformer, Thordarsen
D.C.

1—midget choke, Thordarson (30H.)

(200 V.,

1 20 ma. 30H. choke. Thordarson

2 * x 12" steel chassis

1—rack

Wire, _hardware, ete. (*Triplett meters speci-

fied.)

When To Listen In

(Continued from page 32)
MOSCOow
The short wave programmes from Rus-
sia now take place exclusively on 25 me-
ters. From March 1 50 meters was closed
for the summer. The schedule is as fol-
lows. Daily (and Sun.) 12:30-1:30 and 3-6
pa. Also 6-7 a.m. on Wednesdays and 6-9,
10-11 a.m. and 9-10 p.m. on Sundays. RNE
is being heard fairly well from 4-6 p.m.
and on Sunday from 9-10 p.m, Broudeasts
in English occur on Sundays, Monduys,
Wednesdays and Fridays from 4-5 p.m.
Also on Wednesdays from 6-7 a.m. and on
Sundays from 10-11 a.m.

CHINA
XGO at Nanking now broadcasts news,

ete., daily at 12 noon on 7.63 me. CQN at |

Alacao, Portuguese China, formerly of the
19 meter band is now on 9.525 me. (31.49
m.) on Mondays and Fridays from 7-8:30
a.m.

spolice Call” list, greatly enlurged, will
appear in the June monber.
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eVEREADY

PLUG-IN
RADIO BATTERIES

Simplifies Battery Connections. Socket firmly em-
bedded in the battery seal. Can’t come loose.

Adapter furnished with each battery. Connect
up once to adapter. When replacing batteries,
remove adapter from old battery and place in
socket of new battery. Prevents mistakes in
connecting up.

«“Sealed Socket” construction now available
on all popular types of Eveready “B” and “C”
batteries.

Headquarters for Battery Information

NATIONAL CARBON COMPANY, INC.

General Offices: New York, N.Y, « Branches: Chicago, San Francisco

LICC

Unit of Union Carbide and Carbon Corproration

HAYNES R-S-R-

2>-555 METERS

Regeneration plus super-regeneration

Combined for the first time in o single A.C.-D.C. receiver havicg the
greatest tuning range ever incorporated in one set. A, J. Haynes. who de-
signed the first regenerative kit (1922) aud the first superhetérodyne K1t set
{1921) chose RACO to build the final moded of hls new R-s-R recelver—another first AND Doks 1T PERFORM!

The R-S-R is not only a remarkably fine DX receiver for all of the short wave aml hromlcast lmpds but it is the
smoothest suner-regeneralor we have ever seen. £lving excentionally efleicnt revertion on the 5 and 10 meter hands.

matched dynninie speonker, enb.
net, all wired and l‘l..r;.ul;r_v teateid A i

$1 4§ FLUG IN AND OPERATE READY T°$24§_5,

W 136 LIBERTY ST.,, N.Y.C.

DEPT.H-1 EXPORT DEPT.105 Hudson St.

Complete IKit, unmwited, ineluding dynaric
sperker, power supply and wired swlteh
coil ussembly (less cahinet and tubes)

RADIO CONSTRUCTORS
LABORATORIES

Complere 310
43,

with 5 tubes (2-MG-6K7'».1 MG
1 MG.U625, 1-76) b

Please mention SHORT WAVE CRAFT when writing advertisers
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Pilot=

ALL-WAVE RADIO
SUPER-DRAGON

MODEL X114

The newest azll-wave Pilot radio of the
long line of Super Dragon and Super
Wasp models, used in 92 countries of
the world for extreme DX on short
waves and broadcast. Described in the
Pilot 1936 circular, sent on request.

PILOT CLIPPER

MODEL 364

Pilot’s high-power, metal-tube, all-wave
model, with 12 tubes including the Tun-
ing Beacon. This set has unlimited re-
ceiving range and power such as you
have never experienced. Specially “de-
signed for doublet antenna. Write for
descriptive circular.

“The Standard
of Excellence’

Since 1908

PILOT RADIO
CORPORATION

3701-36th St., Long lsland City, N, Y.

Radio Builders

“RESONANT LINE”

TRANSMITTER KITS

American Radio Hardware Co., Inc.
Dept.S-5, 476 Broadway, New York City, N.Y.

56-60 Megacycles

BETTER QSO's—Less
frequency modulation,
Better coverage with less
interference.  All parts
designed for highest offi-

ciency.

Deluxe Model—All com-
ponents finished in chro-
mium and black. Com-
plete kit of eoscillator
parts, less tubes.

Standard Model—Equally
efficient as Deluxe but
finished in natural color
throughout. All oscilla-
tor parts complete, less
tubes,

Ask your Jobber or deal-
If they cannot sup-
ply it, write for catalog
and full information.

er.

(Manufaciurers of quality products since 1923)

SHORT WAVE CRAFT for

MAY, 1936

High Frequency Superhet

(Continued jrum page 9)

in greater simplicity, euse of construction
and lower cost. NOTE: (The buse on the
model receiver is drilled to accommodate
a separate high frequency oscillator and
2,000 kec. LF. transformers when they are
available.)

The second detector uses a 6F6 pentode
with the grid and screen tied together,
causing the tube to function as a hi mu
triode. The absence of a cathode resistor
in this circuit cuuses the tube to draw
grid current through the grid resistor
network when a signal is received. This
rectified grid current is fed to the grids of
the LF. amplifier through the filter net-
work shown. This prevents overloading of
the second detector and provides automa-
tic volume control.

The output stage is a 6F6 connected as
a pentode and coupled to the speaker
through the socket provided in the re-
ceiver base. The speuaker is a 6-inch dy-
namic with a 2,5600-ohm field, the field be-
ing a part of the filter system. The
speaker should be mounted on a baffle
board two or three feet square for good
fidelity.

Directions for Building Receiver

Drill the chassis and mount all tube
sockets, transformers, resistors and con-
densers as shown in the picture.

Connect the high voltage leads of the
power transformer, one to each plate of
the 80 tube socket; the plate connections
being the contacts in which the smaller
pins of the tube fit.

To the two larger terminals of this
socket connect the 5-volt winding of the
power transformer,

One end of the 6.3 volt winding connects
to terminal 2 of each of the other tubes;
the other end of the winding connecting
terminal 7 of all of the other tubes. These
connections should be made with twisted
insulated wire.

Attach 110 volt cord with switch, which
is a part of the volume control, in series.
From the center tap of the high voltage
winding eonnect a lead to the chassis at
the nearest point.

From one side of the 5-volt winding a
wire is run to the choke coil and the other
end of this choke coil connects to the field
winding of the loud speaker. The other
side of the field winding supplies all of
the high voltage to the receiver and will
be referred to hereafter as point X,

The red lead of one of the 8 mfd. elec-
trolytic econdensers is attached to the wire
which connects the choke coil with the
filament wire or the lead which connects

to the 5-volt winding of the power trans-
former. The other end of choke coil con-
nects to one terminal of the loud speaker
tield coil and to the red lead of another
tlectrolytic condenser. The other lead
from this field coil being connected to the
red lead of the third electrolytic con-
denser and is terminated on a small in-
sulator designated as point X_

Both black leads of the electrolytic con-
densers are attached to the chassis.

Coils L-1 and L-2 are mounted, one on
each of the C-1 (variable) condensers. The
end of coil L-1 which connects to the sta-
tor plates of front C-1 connects to the
#rid cap on top of the 6K7 tube which is
mounted toward the front of the chassis.

The other end of this coil is mounted to
the chassis.

From terminal 8 of this first tube, con-
nect one end of a 400-ohm resistor; the
other end of this resistor connects with
one end of a 350-ohm resistor and also is
attached to terminal 8 of the other two
8KT tube sockets. The other end of this
350-ohin resistor is attached to the chassis
as is one end of a .01 condenser; the other
wire from this condenser going to termi-
nal 8 of this first 6K7 tube.

The number 4 terminals of all of the
6K7 tubes are connected together and at-
tached to the high voltage lead of the
speaker field, or point X, through a 15,000-
ohm resistor and a 20,000-ohm is con-
nected from terminal 4 to ground.

Terminals 5 of the 6K7 tubes are con-
nected to the number 8 terminals of theijr
respecti\'e tube sockets.

From terminal number 3 of the first
6K7 socket attach R.F. C-1 and C-2. The
other end of R.F. C-1 conneets to point X.
The other terminal of C-2 is attached to
the tap on L-2. The end of L-2 which is
attached to the stator connection of the
rear C-1 goes to one end of a .25 megohm
resistor and to one terminal of C-3.

The other end of this resistor and the
other terminal of this condenser is at-
tached to the grid connection on top of
the 6J7 tube.

The end of L-2 which is connected with
the rotor plates of rear C-1 is grounded
to the chassis and runs to R.F. C-2; the
other end of R.F. C-2 being connected to
terminal 8 of the 6J7 tube.

Terminal 4 of the 6J7 tube is connected
to the middle terminal of the 50,000-ochm
potentiometer and alse has a .1 mf. con-
denser connected between it and ground;
the ground in all cases being the chassis.

From terminal 3 of the 6J7 tube, con-
nect one end of one 100,000-ohm resistor

2

As 1Y4 DIA.HOLES
Be }ja* OlA WOLES

~SUBBASE PANEL~

Details of Superhet Chassis
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and one terminal of .0001 mf, condenser.
From the other end of the 100,000-ohm re-
sistor a .5 inf. condenser is attached to
ground and also one end of a 10,000-ohm
resistor, the other end of which connects
with point X. The other end of this con-
denser connects to the grid cap en top of
the second 6K7 tube and also to one end
of a 250,000-chm resistor. The other end
of this resistor connects to another 250.-
000-ohm resistor and these in turn con-
nect to a third 250,000-ohm resistor. The
points where each of these three resistors
conneet with each other are also attached
to the bottom end of the respective 250,-
000-ohm grid resistors.

From terminal 3 of the second 6K7
socket connect one end of au 50,000-0hm
resistor and also one terminal of a .0001
mf. condenser: the other end of this re-
sistor going to point X.

The grid connection on top of the third
6Kk7 tube connects with the other termi-
nals of this .0001 mf, condenser and one
end of a 250,000-chm resistor.

From terminal 3 of the third 6K7 tube,
connect one end of another 50,000-ohm re-
sistor and one terminal of another .0001
mf. condenser; the other end of this re-
sistor being connected to point X.

From the other end of this .000L mf,
condenser, run a wire to terminals 4 and
5 of the first 6F6 tube.

One end of a 250,000-ohm resistor is
connected to terminal 3 of the 6F6 tube
and one end of a .01 mf. condenser. The
other end of this 250,000-ohm resistor goes
to point X.

The other terminal on the .01 mf. con-
denser is connected with the outside term-
inal on the 500,000-ohm volume control;
the center terminal of this volume con-
trol is connected with terminal 5 on the
second 6F6 tube socket; the remaining
connection on the volume eontrol going to
ground.

From terminal 3 of the last 6F6 tuhe a
lead is run to one terminal on the trans-
former which is mounted on the loud-
speaker; the other terminal of this trans-
former being connected to terminal 4 of
the last 6F6 tuhe and point X, connections
heing made by means of the tube socket
provided for loud-speaker plug.

Connect a . 500-ohm resistor between
terminal 8 on the last 6F6 socket and
ground. Attach the red wire from
mf. electrolytic condenser to terminal 8
of the last §F6 socket: the black wire be-
ing connected to ground.

One end of the 50,000-ohm poten-
tiometer referred to earlier, connects to
ground: the other terminal having a 100 -
000-ohm resistor in series with it and
point X. Terminal No. 1 on each of the
tube sockets is attached to ground (chas-
sis) at the nearest point.

Directions for Building
the 10-Meter Converter..

(Continued from page 8)

of the other 8 mf. electrolytic condensers.
The black wires on both of these con-
densers are attached to the chassis.

Coil L-1 which consists of six turns of
No. 10 copper wire wound to occupy 4
space of ome inch is three-quarters of
an inch in diameter. It is mounted upon
the small standoff insulators on top the
chassis as shown. From the end of the
coi! nearest the front of the chassis, a
wire one and three-quarter inches in
length is conncected to the rotor plates of
the front section of the tuning condenser
(C-1). The otker end of this coil is con-
nected by means of a wire one and one-
quarter inches in length to the stator
plates of this same condenser and also to
the grid cap on top of the 6L7 tube which
is mounted to the left of this coil. Also
from this same end of the coil the wire is
attached to one terminal of a 35 mmf. ad-
justable condenser. The other terminal
of this condenser being connected to the
antenna terminal. Alse from the end of

(Continued on page 47)
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Sargent Model 12

TUNING RANGE. Eight wave bands giving
eontinuous tuning from 15 to Y000 meters
without skips or dead spots.  Highest LC

ratio, maximurn sensitivity, on 18, 21, 36 and
G0 meter ship banda,

MAIN TUNING DIAL, Calibrated in M.C.
from 15 to 200 meters, in K,.C. from 200 to
%000 meters. Shaded areas mark short wave
ship bands.

BAND SPREADER. Uses Sargent mechani-
eal band spreader. This dial ix calihrated in
M.C. for 18, 21, 38, 45 and 51 meter ship
band:.,

VARTABLE ANTENNA COUPLING, Vari-
able in 3 steps to mateh differing interfer-
ence conditions, waveleniths, ete.

ANCHOR GAP., Located right at the an-
tenna inbut to the receiver. this gap protects
the set wpainst lightning and heavy static.
TWO AUDIO JACKS. Jacks lacated in first
and second audio stages.

AUDIO GAIN CONTROL. Can be set to
limit the background noise to suit receiving
eonilitions.

POWER SUPPLY. Heaters wired in parallel
for uperation from 6 volt subply. B supply

Marine Type
Communication Receiver
15 to 5000 Meters

from 110 volt ship's lines or auxiliary B
Batteries. Togele switch makes the change.
Both sides of line filtered, can be used on
lines having puositive, negative or neutral
ground. For operation ashore. A.C, power
pack {(scparate unit) supplies all voltages.
CIRCUIT. Tuned R.F. type circuit with re-
gencrative deteetor, Complete isolation. care-
ful shielding make for high stability and ex-
tremely low noise level
OTHER CONTROLS. R.J. Gain control, Re-
generation. RF. Trimmer, Speaker ON-OFF
Switch. Power Switeh,
BREAK.IN CONNECTIONS. Terminals in
t.e rear for connection to break-in relay.
With contacts upen. R.F. biased to cut-off,
detector  undisturbed  permits  monitoring
(]nwn transmission and gives break-in without
aK.
CABINET BESIGN. New “tray tyvpe’ con-
struction permits immedinte nceessibility for
tube changing or servicing. Remove 5 thumb
screws and panel and ehassis ean be drawn
aut the front of the cabinet. with power cun-
nections undisturbed.
Surgent Model 12 has been most thoroughly
engineered with exhaustive tests at sea under
actual wperating conditions on hoth Atlantic
and Pacific coasts. The final design is, with-
out uuestion, the nearcst Lo an ideal receiver
that can be developed fur work aboard ship.
It is built to standards upun which human
lives can depend.

Write for complete deseription and prices.

E. M. Sargent Co., 212 9th St., Oakland, Calif-

SPRAYER OUTFIT

ELECTRICAL— PORTABLE $ 50 Completé

; = 32 with Gun,

% ready (or
Service

This Is the ideal Outfit for all around svraving work
wherever Current is available. Sprays everyihing: Lac-
quera. Oll. Cold Water I'alnts, Enamels. Varnish, Insect-
Icides, Disinfectants, Shoe Dyes, ete. The Unit ls
eommbact, cutnptetely self-contained,

Ideal for spraylng Fumiture. Radlators. Screens, Ma-.
chinery. auwd other maintenance pajntings in Homes,
Schiools, Clubs, Ilospitals, Stures, Factories, and office
Ruildings.

The Gun furnished with this Unit is of Pressure Cup
tvsie; requires but 2 cu. f1, of Air per minute. Mas
Hiceder type constructlon which assures uniform pressure
at all times without clogging the Air PPassage which I3
easily cleaned. Furnished with 3 Nozzles which produce
Fan,” Round, and Wight Angle Spray respectively.
Complete Unlt eonsists of Air-cooled Compressor with
machlned Fan-covling Pulley. V-Belt Drive: Pressure
type Gun with | quart Alaminum PPaint Cup: 3 Tips:
1 H.P.. Heavy Duty Motor. 110/120 volt. 60 cycle, AC;
3 ft. rubber covered 2 PI¥ Alr Hose; 8 ft. Cord & Plug;
Filter Tank: kntite Unit mounted on Base with Ball
Bearing Casters.

A low priced Power Sprayer: the kind of Machine that
usually “selis for $50.00 to $60.00.

Pralae tgt"eoﬂn_le.!e :utﬂt. shipping welsht, $32.50
Price of outfit eomplliio. less mtor::fulnm $25.50

ping weight—35
$7.50

Price of Gun onlymwllll 3 nozzies, ship-
$9.50

ping weight, 7 8
Price of Compressor only, shipping welght
i5 Ibs .

Our Old Custemers Know That
Our Merchandise Is Sold on a
Strict Money-Back Guarantee

All Shipments will be forwarded by Exzpress
Collect if not sufficient postage included
with your order,

WELLWORTH TRADING CO.

560 W. Washington Bd. Dept. SW-536, Chicago, li

|

o MORE HARRISON VALUES!
—FILTER CONDENSERS —

FARADON 5% JM{td IPilter Condensers. 4 M, 600
volt and 13 Mfd. 800 voll M working. In a neat tibre
case. kEvory one tested al 2000 volis! A real buy! 600
cach,  Four for $1.75.

TOBE oil filter condensers. 2000 volt working. Tested
at 6000 volrs. 1 Mfl -$1.70. 2 Mul-—$Liw.

Mica Cioulensers
Most slzes from 00003 Up— lUc vach. .01—27c,
Carlian Resistors, Any alue.  Color cwled. Y4, %, or

T Watt—63c per dom. 2 \Watt 10 cach,

THORDARSON !'lare Trunsformer. Type T-2385, Con-
servatively rated at 100 watts, Delivers 750-350-0-530-
o0 volrs A, [ist price $11.00,

our Special Price—$2.95,

Thordarsen filament transformer for 50 watters, Delivers
10 voits at 4 Awps with heavy duty econtrul rheostat, Com-
plete 1,100

Jefferson 2% volt, 12 Amp. (T for 866's,
sulation, Excellent value at only $1.18.

RELAYS:  hkxcellent for keving. remote cohtrol. eéte.
Work on one Jry eell. Goud silier cobtacts. Fast wetion:
Midget »lze¢, Rreaks two and imakes one contaet, 3fe,
Larger slze, Knclosed In metnl vase with slip cover. Bake-
llte terminal banel. Spring tension &djustment. Tweo pole,
double throw—

Sunson 83 miliiherry RF chokes,
bakellte case with termlnul lugs—2Pe.

PUOVAC 205-D, A well kinown tube similar In rating
to the “1o. Rated plate dissivarion 20 waus. Regular
price $1.70. Harrlson Speclai—3sc.

sol grade $46°8, FR for Xmitting. Three for $1.00.

Heavy Dty 366 mercary vapor rectiflers, FE Value! 96¢.

Heary Duty 108, bome hulh.  Large plate.  Fxtra
heavy internal supperts and Insularion.  Every tube tested
on  high soltage before  shipuent.  Excellent salue  at
oniy $1.15.

Colytabia 250 tubes.

500 volt in-

,_1 le, uncased. In neat
C.

Fully guaraniced.  Speelal—3e,
VALPEY CHRYNTALS GGood, ponerful osclltators! X
(ut.  Accuracy fo betrer than 037, Fully guaranteed.
Mounted in dustproef plug-In bakelite holder.
160, &¢ or L0 nweter banl  $3,00
Umnounted 160 or 50 meter bands--§1,.50
(From stoek. within 10 KC)
New Hill all brass adjustable holder.  Really ome of
‘I:c ‘hest holders made. Will inerease vutput of any xfall
Fr

4,
180 or 80 meter AT CIP Crystals. Very low driftl $2.75

SEND YOUR MAML, ORDER TODAY!—OR
VISIT OUR NEW LARGE STORE!!
(&ee our Reeeiver Latalog Advertisement on page 3%)

UR Q8L CRD PUTS Pl NAME ON OUR FREE MATL-

ING LINT FOR OF'R CILAM BULLETINS"

REND T TODAY, OM!
3 1 C I

12 West Broadway-C5-New York City

H

Send (ndaY for yoiur eopy of new 16-page booklet erammed tull of
valuable snd vital informstion on

“AERIALS AND HOW TO USE THEM®

Containe disg: and p fon for slimiaating noise

un all bands, improving foreign reception, use of aarenns couplsrs,

hatanced line filters. ultra high frequency transmission and recePlion.
‘ tiple i lations fnr spariment houses a;

u:::ln demnnllrl:?on hook -ups.
Sent postpaid for o dime
Arthur H, Lynch, Inc., Dept. 8, 227 Fulton St N.Y.C.

Please mention SHORT WAVE CRAFT when writing advertisers
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RADIO INSTRUCTION

THE PERFECT

CODE TEACHER!

NEW MASTER TELEPLEX

I'or beginrers. experienced onerators. and schoolroom. The
e easy (o learn cude ynd to slep up your spewi, This
amazing new insirument will record Your own sending on
dubihle row perforated paper and rebeal it back to Mou at
any sheed You desire. 10.00¢ worls can be recurded ot
vae tape.

NO BATTERIES
NO WINDING Sﬂlnl for  Folder Sfi|\\l|lt'l|
tells you how to get the use

ALL ELECTRIC of thisx instruiment  without
Liuvy it.  Nu obligation,
W furnish conpleie course
and  personal instruetion
with a mobey hack guatah-
tee.  Luow cust, vagy terms.
Write today for information,

BUY IT OR
RENT IT

=

It iz the smne in brinciple
and in operation is equal to
the  Wheatstone  'erforator
and Transmitter, whieh cust
over 1,000,

TELEPLEX CO.

72 Cortland St. New York City
The New Master Teleplex—*The Cholee of Those Who Know'*

INSTRUCTOGRAPH

THE PRACTICAL
CODE TEACHER
Radio Or Morse

{t's easy tu learn code with this
sturdy, well-inade machine. Book
of knstructions shows you huw to
st ud_\' to best advant 4ge; you prace
tiee at your cobvenienee, and ag
the speed you wunt. For Rent—
an attractive terins.  Rental paid
ity be applied taward purchase
price if desirel. For Sale —cash
or terms. A deseriptive folder
und price ligt are yours for the
asking—no  obligntion,  Just
send post-eard to -

INSTRUCTOGRAPH COMPANY, Dept. SW-5
912 Lakeside l::ace. Chicago, lit.
Canadian Representalipes

Radlo Coliege of Canada. Ltd., 863 Bay St. Toronto

RADIO ENGINEERING

RCA Institutes offers an intensive courte of high

standard embracing all phases of HRadio. Irac-
tical training with modern eyuipment at
New York and Chicago schools. Also ape-
cialized courses and lome Study Courses
under *'No obligation’® plan.  Catalog.
Dept. BW-36.

RCA INSTITUTES, Inc.

Veric .. New York. 1154 Merchandise Mart,
LN 5:-53.'. d Standard in Radie Inatruciion Since 1908 Chicago

RADIO

ENGINEERING,

brosdcasting. aviatlon end polite radio, servicing, ma-

rine radio telesTaphy and telephony, Morse telegTaphy

and rallwa¥ accounting taught thoroughly. Dngineer-

ing eourse of nine months' durstion equivalent to three

years of college radio work. All exDenises low. Cata-
free. Bchool established 1874,

Dodge’s Institute, Turner St., Valparaiso, Ind.

010

biggest
epportunities
still ahead

ALMOBT in & decade radio has become a giant fndustry.
The opportunities created will be emvoyed by trained men.
The International Correspondence Sclwols Radio Course.
prepared by leading suthorities and constantly revised, will
make you o frained man! A fascinating book—fres.

INTERWATIONAL CORMESPONDENCE SCHOOLS

Box 2881.C, Seranton, Penna.
Send me—/ree—information on subject checked :

Radio Radio Service Man

Radio Operator Etoctrical Engineer
Nome. ., R e a4
Address

[

Radio Amateur Course
{Continued from page 27)
previously, employing receiving type tubes,
this method would be entirely too compli-
cated and the advantages would probably
be slight. It is only in the last buffer or
between the last bugfer and the final amn-
plificr stages where this method 'is really

a distinet advantage.

In Fig. 9 we have the same circuit except
that we use two tubes in push-pull. In this
case, ane link coil is coupled to the B plus
end of the driver tube. and the other
coupled to the center of the grid tuned
cireuit, while in Fig. 8, both coupling coils
were coupled to the low potential ¢nd of
the tuned circuits, The push-pull civeuit,
of course, is not suited for frequency
doubling although it is recommended for
tripling. However, frequency tripling is
not commonly used in the amateur bands.

We can also obtain frequeney multipli-
cation with a single tube in another man-
ner as shown in Fig. 10. This is the twin
triode type tube, such as the 53 and 6AS,
where one section is used as a plate-tuned
crystal ogctllator and the other triode sec-
tion capacitively coupled to it, is used as a
harmonic amplifier. Choosing the proper
method of neutralizing amplifiers is an-
other problem which very often confronts
the amateur. Either grid neuwtralization,
as shown in Fig. 11, or plate newtralization
(Hazeltine) muy be used. There is really
no difference in the two circuits where ade-
quate driving power is employed. However,
in some instances the plate neutralization
method may be slightly superior. In both
of these circuits we have used a center-
tapped coil, with the tuning capacity
shunted across the entire inductance. An-
other method of accomplishing this is
shown in Fig. 12A, where the tuning con-
denser is only shunted across the plate
section of the coil. If the plate coils are
well constructed and tapped in the evact
electrical center, the method shown in Figs.
11 and 12 are more convenient, because
coils may he changed without requiring a
resctting of the neutralizing condenser.
Neutralization voltage may be alse ob-
tained as shown in Fig. 13; that is, directly
from the driver-stage tank coil.

If push-pull circuits are to be used fur
frequency doubling, then the connections,
as shown in Fig. 14, must be employed. In
this case, the grids are connected in the
usual push-pull manner, while the plates
are connected in parallel.  This is a very
efficient frequeney doubler although it em-
ploys two tubes instead of one, and unless
the increased power obtained in this man-
ner is really necessary, the complication
does not warrant the use of this type of
multiplier. The most versatile and efficient
oscillator and multiplier ¢ircuits where
low-powered exciters with an out-put of
around 10 or 15 watts is required, are
shown in Fig. 15 and 16, In 15 we have
the pentode Tritet “oseillutor buffer” or
multiplier, which in turn drives another
screcn-grid tube.  This arrangement will
provide 10 to 15 watts out-put, when the
amplifier tube ix operating as a straight
amplifier and not a multiplier, and around
5 to 10 watts when doudling takes place in
the plate circuit of the amplifier.

In Fig. 16 we have used the combination
vscillator and multiplier with the 53 tube,
using # two-point switch for operation
cither at the crystal frequencies or the
second harmonic of it, and a 210 or type
45 tube is used as an amplifier. The out-
put of this will vary widely, depending
upon the excitation. A full 15 watts may
be obtained when the triode operates as a
straight neutralized amplifier, and in the
so-called neutralized doubler arrangement,
approximately 10 watts could be obtained.
In the diagrams, Figs. 15 and 16, the values
of these parts are given and can be used in
constructing either of these exciter units.
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IMMEDIATE DELIVERY!!

The New RCA
ACR-175 11 Tube Superhet

5 to 600 meters

This new RCA amateur receiver
incorporates every desirable fea.
ture of design, construction and
operation, including several
markable new developments.

re=-

(More fully described in this issue)

*119%

Complete, with 11 tubes
Also available on the “MARINE”
NO DOWN PAYMENT
20 Months to Pay Plan

Write for Details

MARINE RADIO COMPANY

124-11 101st AVE,  RICHMOND HILL, N. Y.
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JOBS & CAREERS
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10 Meter Converter
(Continued from page 45)

the coil which connects with the rotor
plates of the condenser, a wire is also run
down through the chassis and soldered to
a point beside the tube on the chassis.
Terminal 3 of the 6L7 socket is connected
to one end of the L-3 winding. The other
end of this winding being connected to
point X and also to one terminal of a .01
mf. condenser. The other terminal of this
condenser being connccted to ground or
chassis. An 80 mmf. adjustable condenser
is conneceted across this L-3 winding. One
terminal of a 20,000-ohm resistor and one
terminal of a 15, 000 ohm resistor are con-
nected together and a wire is run from
this point to terminal 4 of the 6L7 socket
which alse has one lead from a .01 mf.
condenser connected to it. The other end
of this condenser goes to ground. Termi-
nal 5 of this sume socket is connected to
terminal 5 of the 6C5 socket. Terminal 8
of the 6L7 socket is conneccted to one end
of a 350-ohm resistor and also to one con-
nection of a .01 mf. condenser. The other
end of the resistor and condenser are con-
nected to ground. Terminal 1 of this
socket is also connected to ground as is
terminal 1 of the 6C5 socket. A 100,000-
ohm and a 20,000 resistor are connected
together and from this point a wire is run
to terminal 3 of the 6C5 socket. Also from
this terminal one end of a .01 mf. con-
denser is connected. The other end of this
condenser goes to ground. Terminal 5 has
a connection to one terminal of a .00025
mf. mica condenser and also one end to a
50,000-ohm resistor, the other end of this
resistor connects with ground. The other
end of this mica condenser is attached to
the stator plate connection on the rear
of the tuning condenser C-2 and also to
one end of the eoil L-2. The other end
of this L-2 coil is connected with the rotor
plates of this same tuning condenser and
ground. The tap on L-2 is connected to
terminal 8 of the 6C5 socket.

All connections to the L-2 coil must be
as short as possible. The remaining con-
nections on the 20,000-ohm resistor and
the 100,000-0hm reslstor are connected to
ground and the remaining connections on
the 15,000 and 20,000-ohm resistors are
connected with terminal X. The end of
the winding L-4 nearest the end of the
winding which is connected with terminal
3 of the 6L7 socket is attached to the
binding post to the rear of the chassis
marked antenna. The other end of the
L-4 winding is brought to the binding post
marked ground and to chassis. Coil L.2
is wound upon a piece of insulating ma-
terial one and seven-eighth inches long
and three-quarter inches in diameter. It
has five turns of No. 22D.C.C. wire and the
winding is spaced to occupy eleven-six-
teenths of an inch. The tap is made at a
point one-half turn from the end of the
winding which connects to ground. The
shield can encloses this coil. This winding
specification is very critical and nmust be
adhered to in all details.

Coil L-3 is wound upon a one-ineh diam-
eter tube which is one and three-quarter
inches in length. The winding of this eoil
consists of No. 28 enamelled wire with
turns closely wound to occupy a space of
one und threc-eighths inches. Over this
winding a thin piece of paper is placed
and L-4, which consists of 25 turns of the
sane wire closely wound, is placed near
the end of L-3 which connects to peint X.

After all connections have been checked,
turn the switch on and attach the antenna
to the antenna binding post on top of the
chassis and ground on the ground post.
From the binding post on the reur of the
chassis marked antenna, attach a lead to
the antenna connection on the broadeast
receiver. Likewise frem the ground bind-
ing post, attach & wire to the ground con-
nection on the broadcast receiver. Tune
the Dbroadcast receiver to a point some-
where between 1,400 and 1,500 kilocyeles.
Adjust condenser C-3 with an insulated
serew  driver until maximum noise is
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" RCA proudly
presents the

ACR-175

$ 11 9 gEOT—'.o.b. factory

This new RCA amateur recelver incorpo-
rates overy desirable feature of de-
slgn, construction and operation,
including several remarkable new
developments. Translate the follow-
ing Into performance advantages In
your station:

1. 5 to 600 meters, continuous

3, Ulera-selective crystal filter

3. *'Magic Eye'” tuning and signal streagth indicator

4. Actual signal input read directly in microvolts

s. Iron Cote i. f. Transformers (permancent align-
ment, high gain)

6. Metal Tubes

7. 11 tubes, 2 i. f. stages

8. Increased sensitivity

Greater selectivity with or without crystal

. Improved signal-to-noise ratio

. Improved a. v. c.

Greater band spread

. Separate dynamic speaker

. Pre-sclection

Band change by switch

Individual coils for cach band

Unusual stability

. Iron-core heterodyne oscillator calibrated in
cycles

. Audio tone control

. Unique stand-by pilot light

. Handsome, rugged metal cabinet

. Improved velvet drive tuning control—no back
lash

. Direct-reading, calibrated dial

4, Single-control tuning

. Convenient and accurate logging

. Two-spced, positive dial drive

All controls on front panel

. Controls conveniently located low on panel

. Headphone jack

. Built-in power supply

. Power transformer operates on 25 to 60 cycles

2. And the price, complete with tubes, crystal,
speaker—only $119.50 net, f. 0. b. factory

Available for immediate delivery

(R(A,
w AMATEUR RADIO SECTION

RCA Manufacturing Co., Inc.

CAMDEN, N. J.

A Service of the Radio Corporation of America
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W2AMN's
All-Band

Transmitter
Powered by

THORDARSON

GEORGE W, SHUART, W2AMN, used
the THORDARSON equipment here
listed and secured excellent results with his
modern all-band phone CW Transmitter as
described in Short Wave Craft:

Power Supply

1—T6283 Plate Transformer
|—Té433—866 Filament Transformer
|—T6414—803 Filament Transformer
1—T6315 laput Choke

1—T6408 Filter Choke

Modulator

1—T5502 Power Transformer
2—T4707 Filter Chokes

1—T&4773 Suppressor Grid Modulation
Transformer

See Your Parts Dealer

Utmost satisfaction is assured if you insist on
THORDARSON, supplisd by your local dsaler.

THORDAR

500 W. Huron St., CHICAGO, ILL.

| ““CHI-RAD"

Has the New All Star
Transmitter Kit

Send for details and prices.
Trade in your old S. W. receiver for a

aew one at Chi-Rad’s
liberal terms.

CHICAGO RADIO APPARATUS
COMPANY, Inc.
Headguarters for *'Hams"” for 15 years
WIRA—W9IPST

415 S. Dearborn St. Chicage, .

Love thy neighbor!
Avoid criticism by using

CANNONBALL
HEADSETS

instead of the loud-
speaker when you want
to get any foreign sta.
tions any time atter 10
P.m. Besides pleasing
your neighbors, you will
receive clearer reeeptian.

The favorite set

of "Hams'
The phoenes are built with sory
Aediiy: bor matnels which sreatly
inerease iknr aficiancy

Write fer illustrated civcular S-5

C. F. CANNON COMPANY
SPRINGWATER, N.Y.

——————————————————eeeeeeeeeeeeee—
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OXFORD
NEW SPEAKERS

—pive you ALL there is in radio. High
piecolo. low organ; Pure tones. no distor-
tion. And they're durabte. Write for Prices.

OXFORD-TARTAK RADIO CORP.

917 W. VAN BUREN 8T,, CHICAGO, U.8.A,
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heard in the receiver. Also adjust C-4 un-
til greatest noise is obtained, then slowly
tune condenser until a station is heard.

Parts for 10-Meter Converter

adjustable 30 mmf. condenser

adjustable 80 mmf. condenser

two-gang tuning condenser, Midget type—
having a maximum capacity of 35 mmf.

.01 mf, fixed condensers

electrolytic 8 mf. condensers

20.000-ohm. l-watt resistors

15.000-0hm, l-watt resistor

50,000-0hm, l-watt resistor

100,000-ohm resistor

350-ohm, 1l-watt resistor

8.contact tube sockets for metal tubes

30 Henry 50-m.a. choke coil

4-contact tube socket for 80 type rectifier tube
power transformer having 250-volt high volt-
age winding

5-volt winding

6.3-volt winding

dial for tuning condenser

small Standofl insulators

piece 3 -inch diameter insulating material, 13}
inches in length

shield can, 2!} inches in diameter

binding posta

mounting strip with two terminals for an-
tenna and ground.

piece 3}-inch tubing 17§ inches long

6L7 tube

80 tube

.00025 mf. fixed mica condenser

110-volt switch

11¢-volt cord and plug

Small spool of No. 36 enameled covered wire

10 feet Pushback wire

1 grid cap for metal tube
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Champion Radio “Op” Advises
You

@® IF you as a “Ham” had to put your

finger on the weakest spot in the aver-
age radio operator’s makeup, you would
probably wind up by specifying his “style”
of sending the code signals. Not only does
the average “Ham” or commercial opera-
tor frequently become careless and clip off
his dots and dashes, or the time-space
between them, so that they no longer re-
semble the theoretically correct time spac-
ing for the length of each signal and the
space between them, but a number of
other idiosyncrasies creep in.

You may not believe it, but Ted R. Me-
Elroy, who holds the imposing title of *‘Offi-
cial Champion Radio Telegraph Operator of
the World,” recently had the following to
say regarding the code and how to learn it
properly:

“My own experiences in learning to tele-
graph were about the same as those of any
embryo “Ham.” Believing that I could de-
velop speed and technique by practice, I
did a lot of sending and receiving. After
many months of this tiresome routine, I
became very much discouraged and, in fact,
ntterly disgusted. I was hopelessly stuck
and despite long hours of practice, I could
not raise my speed beyond a certain point.

“The operators in the office where 1
worked as a messenger recommended vari.
ous methods. I tried them all, but without
results, and I was just about to give it up
as a bad job when one day “Chick” Stiles.
one of the speediest operators in the office,
told me about his favorite system of train-
ing for skill and speed and the splendid re-
sults he, himself, had received from it.
Within a few days after I had decided to
try this system, my first lessons came, with
a personal instruction letter advising me
just what to do and what not to do. T re-
member particularly well the caution
against too much practice, and he outlined
certain daily practice procedure which, sur-
prisingly enough, required only 30 minutes
to one hour!”

As Mr. McElroy states:

“This was so vastly different from the
four to six hours practice I had been in-
dulging in previously, that I was both
amazed and skeptical. But I determined to
follow the instructions for at least a week
or two, and if results were not forthcoming
I would stop. I adhered to his advice by
studying and practicing as directed, and to
my great surprise and delight, I found that
the system really worked.”

This article has been prepared from data
suppged by courtesy of the Candler Sys-
tem Co.
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Short
Wave
League
Letter-

heads
Designed

for
Members

i

T I—
This is the official letterbead

1t is invaluable when it becomes nec-
essary to deal with the radio industry,
mail order houses, radio manufacturers.
It can be used in many ways and gives
you & professional standing. No mem-
ber of the LEAGUE can afford to be
without this letterhead.

o

This can only be used by members of
the LEAGUE. No one else can pur-
chase it.

Take advantage of this opportunity
to handle your LEAGUE correspondence

in a business-like manner.
See Page 58 for order blank.

SHORT WAVE LEAGUE
93-101 Hudson St., New York, N. Y.

PATENTS — TRADE MARKS

Copies of
SHORT WAVE
CRAFT

10

P —————

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

The usual price for six copies would be
$1.60 and most publishers charge a higher
Price for back numbers over one year old.

We can supply all copies except the
following: June-July, Aug.-Sept., Oct.-
Nov., 1930; Dec.-Jan,, 1931; Dec.-Jan.,
May, June, Sept., Nov., 1932; Jan., Feb.,
March, May, June, July, 1933; Nov.,
Dec., 1934.

If you do not specify copies we will use
our own judgment in sending assorted
numbers to fill your order. Note we can-
not exchange the copies for ones that
have been sent to you.

Practically every copy of SHORT
WAVE CRAFT contsins important in-
formation that you should ve. Here is
a chance to get those copies.

As we have only a smal 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 5-36!
99-101 Hudson Street. New Yerk. N. V.

Genllemen: 1 enclose herewith 70c, for which youl
are to send me six back number coples of SHORT

WAVE CRAFT as follows:.

Nime

Address

City... Riate. ]

All inventions submitted held eonfidentisl and given
peraonal attention by members of the firm.
Form ‘‘Evidence of Conception” and
instructions
“How to Establiah Your Rights’’—Free
LANCASTER. ALLWINE & ROMMEL
PATENT LAW OFFICES
475 Bowen Bldg. Washington, D_ C.
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The A-B-C of Frequency Modulation

(Continned from puge 13)

mitter not only impulses of varying length
and eqnal pewer need to be sent. but

the signals must also be transmitted
with dynamic variations. Described in
other words—*“8ince music consists very
often of a succession of oue and the

same teone but reproduced with wvargiug
power—the signals to be transmitted have
to be sent out with raried velhvine—or ‘am-
plitude’ as the technicians call it.”

Amplitude Modulation = Amplitude
Variations

Therefors, when music is to be transmit-
ted it is necessary to apply the so-called
amplitude modulation. Fig. 3 shows how
this is done. The water beam is not only
cut off into parts each of different length,
as in the case of code transmission (com-
pare Fig. 2), but the single “‘water cuts”
are sent out with varying heights of the
water level. or as the radio engineer would
call it—*with varying amplitude.® This ef-
fect is easy to obtain through the use of
proper fitting valves of special design. The
re-creation of these water amplitudes into
sound of different tone volume can easily
be obtained by means of a drum as dem-
onstrated by Fig. 5. The principle of this
transmission system, expressed in a few
words, is as follows: At all occasions where
@ particular audio frequency has to be
trangmitted with greater volume, the am-
plitude (the water level) must be increased
and vice versa.

1f we compare Fig. 3 which shows music
transmission with varying amplitude of the
water-level, with the curve presented in
Fig. 4, which shows the two side-bands of
an “amplitude modulated” radio transmit-
ter, we shall easily recognize that our wa-
ter transmitter actually produces amplitude
modulation.

Frequency Modulation = Frequency
Variation

Many amateurs become frightened if they
merely hear the name frequency modula-
tion. This attitude towards the latest prog-
ress in radio communication is not reason-
able; if we understand amplitude modula-
tion there is no reason why we should not
understand frequency modulation. That this
opinien is correct will be demonstrated by
means of another water transmitter analog
of slightly Jifferent design.

Instead of one twater pipe (used in Fig.
1 as the signal carrier), a great many are
employed in the system shown by Fig. 5.
Each of these several pipes is furnished
with a valve operated by “remote control”
to cut off the water beam or jet into parts
of varying length but there is one great
difference between the system shown in
Fig. 1 and Fig. 5.

Series of pipelines for each particular
amplitude: In the system shown in Fig. 1
the various *‘water cut-offs” are transmit-
ted over one and the same pipe, regardless
of whether they have a small or large am-
plitude. In the transmission system of
Fig. 5, signals with a small amplitude are
transmitted over pipeline No. 1, but signals
of medium amplitude require 3 or 4 pipe-
lines, and consequently signals of large am-
plitide require ail the pipelines.

low the signals of various amplitude
which are to be received, are transformed
into sounds of equivalent volume, is easy
to understand from Fig. 5, showing a drum
placed below the various pipe openings.

Droken line does not interrupt transmis-
sion: This kind of transmission has of
course the disadvantage that considerahly
more space is needed to install the many
pipelines. Ilowever, it has the marked ad-
vantage thit in case one pipe has become
defective during reconstruction work (for
example excavation in a city street} the
transmission will not be affected to a great
extent, since the broken pipe is used only
during « part of the entire transmission
time. During the period of use it is em-
ployed to transmit only a particular volume
of the tone to be transmitted, or as the
technicians say-—a particular amplitude.

Owe transmitter radiates a great many
frequencics: In  radio transmission by
nmeans of frequency modulation the same
condition exists as in multiplex water pipe-
line transmission. The principles of radio
communication are shown by Fig. 6. We
sce that the transmitter at the left radi-

ates not only a single frequency band, (as |

in the case when “amplitude modulation”
is used), but a great many different fre-
quency bands.

In case a tone of small volume is to be
transmitted it will be sent over channel
No. 1, for example. For a tone of medium
volume, channels No. 2, 3 and 4 will be em-
ployed, and if a tone of very great volume
is to be transmitted, then all six channels
will be used.

Atmospheric Interference Does Not
Affect Transmission

That atmospheric interference cannot dis-
turb a frequency maodulated transmission
is explained by Fig. 6. We know from ex-
periments that atmospheric electricity has
a frequency band which is rather broad,
and which moreover actually covers a con-

siderable part of all radie frequencies in |

use at present. And we also know that a
few of these many freguencies contained
in atmospheric electricity are especially
powerful. .

When atmospheric electricity disturbs our
reception it is mostly due to such a power-
ful frequency, The disturbance which we
meet is due to the fact that such a powerful
interference has collided with the frequen-
¢y of the station we wish to receive.

Only One Channel May Be Disturbed

As long as only one channel is available
(as in amplitude modulation), and thig
channel is disturbed, the entire communi-
eation is cut off, or at least, considerably
disturbed—in other words, we hear plenty
of “static!” However, if we have many
channels, as in the case frequency modula-
tion, we obtain an effect similar to the one
demonstrated in Fig. 5.

The system presented in Fig. 5 shows
that theugh one pipe or even two may be
put out of order, all the other oncs will re-
main unaffected! About the same thing will
happen in radio communicatien, if many
frequency channels (as in the case of fre-
quency modulation) are used. One particu-
lar channel may be affected, but since this
particular channel is used only for a part
of the entire transmission time, the dis-
turbance will have no considerable effect;
sometimes it will not be recognizable at all.

How Frequency Modulation Is
Produced

After we have studied the principal facts
about frequency modulation, and its ad-
vantages in effecting radio communication
——¢without interference”—there remains
only to explain how this new kind of modu-
lation may be obtained. This is also quite
easy to understand and will be demonstrat-
ed by the aid of Fig. 7, which shows the
principal diagram of a transmitter. Paral-
lel to the condenser of the tuning circuit,
an additional small condenser (in the form
of a condenser microphone) has been con-
nected. This condenser microphone acts in
about the same manner as a “trimmer” or
band-spread condenser; an auxiliary of ra-
dio reception which is often applied in re-
ceivers of modern design.

We know from the operation of our re-
ceivers that in case we vary the additional
small condenser, the frequency tuning of
our receiver changes. Exactly the same
variation of fregueney tuning is obtained
when the announcer-shown in Fig. 7 speaks
into the condenser microphone. The sound
waves hit the plates of the condenser mi-
crophone, and make them vibrate, or, de-
<eribed in other words—"the distance be-
tween the plates of the condenser niicro-
phone changes.” We know that by chang-
ing the distance between the condenser
plates, the capacity value of a condenser
changes. Therefore it is easy to under-
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Everyone in Radio Is talhing about the new
ALLIED catalog. It will pay yesu to send for
YOUR copy of the most ecomplete Radio Sup-
ply Guide ever published. A full-sized 136 page
catalog completely eovering everything you need
in radio equipment, The most complete, mccu-
| rate and thorough Profit Gulde available today
—a, real directory to radio progress. Packed
with full:size sections on every field in radio.
| Up-to-the-minute gn  newest developments.
Filled with sutstanding values. This new book

is Radio's Leading Supply Guide—aeared to
everything new in radio, it witl stifl be up-to-
date months from now.

Altl value-
packed Not
a short-lived
llimvr seasonal
elreular which constantly needs supplements and
is soon discarded. Here is 8 solid 136 page
luxuriously printed book, Covers everything
in radio. Logically srranged for quick refer-
Festures big ncw seetions Im beautiful
Every page is loaded with out-
values.

ence.
Rotogravure.
standing@ new

| A Full Sized Catalac

| The new Soring and Summer ALLIED Cat.
alog is full-sized in every way. Has complete
sections on every radig field. Offers you full-
sized Jistings, fuil-sized values and fuller

The fullest. finost array of

profits.

new, improved 1936 radio

receivers. Modern In every
detai odels from 4 to 83 tubes housed in
rich, artistie_ eahinets. Sets featuring the
miraculous “Teleye'’ visual tuner: perfeeted
metal tube sets. De luxe radio-phono combina-
tions. Aute sets using all metal tubes. And
for the rural areas—iatest 6 volt hattery sets,
Also—exclusive—the startling new Farmpowr
units.

An elahorate section on

Publio Address—page after

pape of new Sound develop-

ments. Mobile and portable systems of high
versatility to meet every need. Amplifiers and
complete P.A, systems ranging in size frem 4
to 50 watts. Nothing has been overipoked,
Your Sound problem ¢an be solved easily. thor-
oughly, economically with ALLIED's entirely
new equipment. And prites aro excitingly low!

Greatly enlarged Amateur
section—a diversified sclec-
tion of receivers and trans-

mitters for every Ham need. Dozens of Rewest
set-building kits for the experimenter and
home-builder. Complete lines of standard, first
elass testing equipment Ser and lab-

oratory. Famous hra;n!s on every page. Thou-
sands of repl t parts, padget ies.
Tools, books, i truly endl direc-

tory to absoiutely everything
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Chicago, I,
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THE ONE AND ONLY

By C. R. Leutz

| Encyclopedia on Short Wayes

and R. B. Gable |

' authorities.
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384 Pages—Over
345 Hitustrations

o HHORT WAVES™

in raho, also designer und manufacturer of the famous LEUTZ
ivers

381 pages with over 315 photographic illustrationg ahd
of these books is not cxpected to last long.
copies will be available,

two foremost radio
feutz a3 ane of the Ploneer
Transoceanic

is wrilten by Leutz and Cable,
You will remember Charles R,

Mr. ltobert Gable onned and operated ane of the Hinest low hower
stations In the counlry.

He is well known as an experimenter

searell worker in scientitic fields.
Considlering the value of 1his ook for data alone.
more Lhan originally asked.

I3 east shoulld really be
But when you see the illustrations in the hbook
at how this book could be sold for ONE DOLLAR. It

oflginally seld for $2.0%
The book ig printed on a very

expensive super-calemdered paper,
diagrams,

It contalns
The supply
Once they wre gone no addliional

URDER NOW—be sure to tell your friends ahout
value.  Send the coupon today for your copy of
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“SHORT WAVES™ by Leutz and Galle.

YOU SAVE 51.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS!
BOOK ORIGINALLY SOLD FOR $2.98

THEIS

Bound hand-
somely in red
linen, stitf
covers. Size 6x9”

“SHORT WAVES'™ s the most important and compre.
hentive volume of short-waves ever puyblished, This book
has EVERYTHING on short-waves—it literally contains
4 complete education on short-waves,

RADIO PYUBLICATIONS, Dept, SWC:5-36

103 Hudson Street, New York. N.Y.
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® Partial Contents of "Short Wares” ®

HISTORICAL REVIEW

SHORT WAVE PROPAGATION

COMMERCIAL RADIO TELEPHONY
AND TELEGRAPHY

SHIP TO SHORE RADID TELEPHONY

DIRECTIONAL ANTENNAE

TELEVISION

AILRCRAFT RADIO EQUIPMENT

SHORT WAVE BRDADCAST RECEIVERS

ULTRA SHORT WAVES (Medical and Syrgieal
Applications)

AMATEUR SHORT-WAVE EQUIPMENT

Don't forget that this comprehensive volume is sold on
2 MONEY-BACK GUARANTLE. you are not satis-
fled with It. return it within three dayd for refund. U'se
the coupon at the left for ordering your copy of “"SHORT
WAVES"™ by Leutz and Gable.

RADIO PUBLICATIONS
103 Hudson $t. New York, N, Y.
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Short Wave Scouts

(Continued from page 18)
system running in the direction north
and south.
My, Scrimsher states that more re-

| cently he has erected a Zeppelin an-

stand that the vibrating plates of the con-
denser microphone must affect the frequen-
cy radiated by the transmitter,

As long as the announcer speaks softly
the frequency fluctuations of the transmit-
ter will be small. But in case he raises his
voice very much, the plates of the con-
denser microphone will vibrate to a larger
extent, and consequently the frequency of
the transmitter will vary greatly; or, more
technically expressed—the frequency of the
transmitter “swings out” to a larger ex-
tent.

Something About the “Frequency
Swing”

The expression “swings out” describes
much better what actually happens when
frequency modulation is applied, than the
expression we have used until now: “the
frequency varies!” In reality the trans-
niitter varies its frequency not only in one
direction (as demonstrated by the simpli-
fied diagram of Fig. 6) but the frequency
swings to both sides of the “carrier fre-
quency” (marked Q in Fig. 9). This
“swing effect” is easy to understand if
we keep in mind that the condenser mi-
crophone is not always compressed by the
sound impulses, but also erpands—in a re-
rersed direction—and in the same degree
as it was compressed.

That means, as Fig. 9 indicates, the “car-
rier frequency” not only increases in its
frequency value, but also decreases.

The “Band-Width” Necessary

As Fig. 9 shows, the frequency marked
as No. 0 (carrier frequency) swings for
example not only to channel 40 in a spe-
cific case, but also back to channel 40
ete. In practice, the width of the swing is
considerably larger as it is possible to rec-
ognize from Fig. 9, Major Armstrong, for
example, who uses the two kilowatt trans-
mitter located atop the Empire State Build-
ing, in New York City, operates this ultra
short-wave transmitter on a frequency of
41 me. (Megacycles). The carrier frequen-
c¥ of 41 me. swings to both sides to such

an extent that the entire band-width of the
transmitter covers a frequency range of
150 ke.

Percentage “Band-Width” Quite
Small

The required frequency range of 150 ke.
for a single transmitter appears, at first
glance, quite large, but we have to keep in
mind that a transmitter operating with
such a band-width in the ultra short-wave
range (between 1 and 10 meters) occupies
(by percentage) much less space than a
transmitter operating with the usual band-
width of 10 ke. in the “broadeast” band.

The wave range between 5 and 10 meters
appears, at first, quite small. However, if
we express the width of this wave range
in frequencies or cycles, we find that it ac-
tually involves a frequency band of 30,000
ke, (30,000.000 cycles).

If we figure out how mueh this band-
width is expressed in frequencies of all
short wave channels above 10 meters; to-
rether with all hroadeasting and long wave
channels, we will ascertain that this tre-
mendous wave range involves not more
than 30,000 ke. Again, if we try to find
the percentage of space required by a sin-
gle transmitter, figured on the frequency
basis in relation to the meter basis, we wiil
find that a single transmitter operating
with 10 ke. band-width in the broadeast
band, requires 2 per cent of the entire
space of the broadeast band. A frequency-
modulated transmitter with a band-width
of 150 ke. operated in the ultra shert-wave
range requires (figured on a similar basis)
0.5 per cent only.

The modulation system actually cm-
ployed: Before closing this description it
seems necessary to remark that the modu-
lation system shown in Fig. 7 and 8 are the
more simple methods of frequency modula-
tion. Since the microphone must be mobile,
to mive the broadeast studios the necessary
freedom to move it (far way from the
transmitter) to any place desired, Major
Armstrong has developed a similar modula-
tion system, but of different design.

tenna which has increased his volume
some 30 per cent. This new antenna,
however, is running in an east and
westerly direction and is 50 feet above
the ground.

Congratulations, Mr. Scrimsher!

We would like to point out to the
many readers interested in this con-
test that recently we have received a
number of entries in which there is
great evidence of forgery. On many
of these the dates on the veri cards
were changed so that they came within
the 30-day period selected in order to
bring up the grand total. This js quite
a serious offense, inasmuch as an affi-
davit is taken that the stations were
all received within a certain period.

Needless to say, if there are any
signs of changing dates the entry is
immediately disqualified regardless of
its total.

In one or two cases the entrant has
lost the trophy merely because he was
dishonest in submitting his list.

TIPG—6410 ke.—""La Voz de Victor.”
Costa Rica,

HP3J—9590 ke.—"La Voz de La Panama,”
Panama City, Panama,

HP5B—6030 kc.—"Radiodifusora de La Mira-
mar.” Panama City, Panama.

TG2X—5940 ke.—"'La Voz de La Policia.” Gua-
temala, C.A.

San Jose,

HIH—6814 ke.—"La Voz Del Higuamo." San
Pedro de Macoris, Dominjean Republie.

HC2RL--6658 ke.—“Quinta Piedad.” Quayquil,
Ecuador.

PRADO—6620 ke.—"FEl Prado.” Riobamba,
cuador,

YVQ—6672 kc.—*“Estacion Nacional de Radio.”*
Maracay, Venezuela.

YV2RC—5800 ke.—'Broadeasting Caracas™
Caracas, Venezuela.

YV3RC—6160 ke.—Radiodifusora Venezuela.'*
Caracas, Venezuela.

YV6RV—6520 ke.—La Voz de Carabobo.” Va-
Iencia, Venezuela.

YVIORSC—5720 ke.—*"La Voz del Tachira.” San
Christobal, Venezuela.
HJ3ABH—6012 ke.—“La Vgz de La Vietor.”

Bogota. Colombia.
HJ4ABA—11710 ke.—"Fcos de La Montana."
Medellin, Colombia.

CEC—10670 ke.—"Compania Internacional de
Radio S5.A." Santiago, Chile.

EAQ—9860  ke.—‘Radiodifusion Ibero- Ameri-
cana.” Madrid, Spain.

2R0O—9635 ke.—Radio E.LA.R. Rome, [taly.

2RO—11810 ke.—Same as above.

HVJ—15120 kc.—Vatican City. Rome, Italy.

PHI—11730 ke.—The PHOHI. station. Hilver-
sum, Holland.

PCJ—15220 kec.—Philips Radio Laboratories.
Eindhoven, Holland.

HAT4—9125 ke.—Radic Labor. Budapest,
Hungary,

HAS3—15370 ke.—Same as above,

HRBL—9595 ke.—Societe des Nations. Geneva,

Switzerland.

DJA—9560 ke.—Der Deutsche Kurzwellensender.
Zeesen, Germany.

DJB—15200 ke.—Der Deutsche Kurzwellensender,
Zeesen, Germany.

DJC—6020 ke.—Der Deutsche Kurzwellensender.
Zeesen. Germany.

DJID—11770 ke.—Der Deutsche Kurzwellensender.
Zeesen, Germany.

DJE—17760 ke.—Der Deutsche Kurzwellensender.
Zeesen, Germany.

DIN—9540 ke.—Der Deutasche Kurzwellensender.
Zeesen, Germany.

DJQ—15280 ke.—Der Deutsche Kurzwellensender.
Zeesen, Germany.

11715 ke.—Radio Colonial. TParis, France.

11890 ke.—Radio Colonial. Paris, France.

15215 ke.--Radio Colonial. Paris. France.

RNE—12000 ke.—Radio Center. Moscow, U.S.S.R.

CT1AA—9600 ke.—FEstacao Radio. “Radio Colo-
nial.” Lisbon, Portugual.

PMA—19345 ke.—Java Wireless Stations. Ban.
doengr, Java.

PLP—11000 ke.—Java Wireless Stations. Ban-
doeng, Java.

VE2ME—0300 ke.—"The Voice of Australia.”
Sidney, Australia.

VKSME—9518 ke.—Melbourne, Australia.

VK3LR—9580 ke.—National Broadeasting Serv-
ice. Lyndhurst, Australia.
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TWO GREAT “ordoiicejoMerer

#
MOST POF

2 TUBE BICEIVERS

Each book contalns
32 pages and num-
erous illustrations.
Over 15,000 words
in each book.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

TTFRALLY thousands of raldio fans have built the
famous DOERLE Short Wave Rulio Recelvers. So
inslatent has bren the demamd for these receivers, as
well ag construetion details, that this bouk has been
specially publishesl.
Contains EVERYTHING that haa ever becn printed on

these fanous reveivers, These are the famous seis that
i ¢ follomiig issues of SHORT \\'.\\ola

*

CRA A 2-Tube Reeeiver that Reaclws the 12
Mile Mark.”" by Walter ¢ Doerle (Dec.. 1931-Jan.,
14321, A 3-Tube "Signal Gripper,” *' by Walter €.

Doerle (Novermber 19321, “"Doerle *2+Tuber’ Adapled
10 A, C. Operation™ Cluly 1933). <*The Lwerie 3-Tiuhe
‘signal-Gripper' Eleetritied,” (August 1933) and "“The
Ioerle Goes ‘Band-Npread' ™ (May, 1935,

Due te a peclal arrangement with SIHORT WAVE
CRAPT, we present a comnlete $2-page ook with stiff
covers, printed on an extra heavy grade of paper with

*numemus illustralions, Nothing has been left out. Not
only are all the DOEIRLE sets in this book, but an
excelient power pack if you wish to electrify any of the
DOERLE scts, is also deseribed.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1-and 2-TUBE RECEIVERS

HERF has been a continuous demand right along

for a low-priced hook for the radio experimentor.
radio fan, radie Service Man. ete.. who wishes to huild
1- aml 2-tube all-wave sets powerful enough to Gper-
ate a luudsyeaker.

This beok contains @ number of exvellent sets. some
of which have appeared in past issnes of RADIO-
CRRAFT. These seis are not lo¥s but have heen care-
fully engineered. ‘They are pot experiments. To men-
tion only a few of tie sets the fullowing wlill glve you

* an ldea.

The Mcgailyne 1-Tuhe entode Loudspeaker Set. by
ﬁuko Gernshack, @ Eleelrifving The Megadyne,
@ llow To Make a 1-Tube Loud-speaker Ker, by W.
. Chesney. @ low To Make a Simple 1-Tube All-
Wave Fleetrie Set, hy F, W, Harris @ llow Te Itnild
A Four-[n-Twe All-Wave Elertrie Ret, Wy J. T.
Rernsley. and others.

Not only are all of these et described b this hook,
Lut 1t containg all of the Ilustrations. hookups, ele.—

And believe it or not, €ach Duok containg over 15,000
words of new legibie type. Faeh hovk is 1horaighly
mmdern and up-to-date. All the latest improvements

*lm\'(- been incorporated Into the sets.

Jementher, these books sell at the extraordinary Tow
price of ten cents: Ml ean nat posslbly go wrong in
busing them, Drespite its low eost. our usual guaran-
tee goes with this book as welt!?

1¥ YOU ho NOT TIINEK TiAT TIESE BOOKS
ALE WORTIL TIHE MONEY ARKED FORTIEM
RETURN THEM WITHIX TWENTY-FOULL HOURS
AND YOUR MONEY WILL BE INSTANTLY RE-

FUNDED,

There has never been such a
wealth of data published in
fow-priced radio books of this

publishing business,

Tuke advantage of the speclal
offer we are making and use the
coupon  below,

RADIO PUBLICATIONS
101 Hudson Street
New York,N. Y.

RADIO PUBLICATIONS SW 5.36
101 Hudson Street
New York. N. Y
1'lease send immediately books checked:

) 15ew to Build Four Doerle Rhort-Wave Rets.
O llow to Make the Most P'opular All-\Vave 1- and

2-Tube Rertivers. - S rre 100
1 am enrlosing... the pnrlee of each hook s 10c.
(Coin or U.8, S'amps acceptable.} IBooks are seni post-
pald.

~10¢

Name
Addrers

C Y i eeeaceeeenecranmass toressnemimtsisassosaraste Stale.....
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(Continued from page 12)

selectivity decreases. When once adjusted
though, regeneration is constant over the
entire ten meter band! There we have the
reason for the unusual performance of the
converter. When operated with a superhet
tuned to approximately 2000 kc. the ten
meter sensitivity is many times greater
than the sensitivity of the super at 2000 ke.
That is of course for a given setting of the
volume control of the super. We mention
this because the noisc-level is higher on ten
than on 2000 ke. The super on 2000 ke.
can be run “wide open,” whereas the gain
control can be run only halfway open with
the converter operating on ten. Part of
the “background” is of course due to tube
noise especially encouraged by regenera-
tion.

The tubes used are a 6A8 as the detector
and a 6C5 as the oscillator. The GAB seems
to be the best tube for the detector, be-
cause we tried the 6L7, which is no doubt
a good tube, but there were no signs of
regeneration and believe us when we say
this converter was not at all adequate
without the regenerative feature. And for
this reason we recommend that those who
build it should duplicate it—part for part
in value and make. Also the wvarious
voltages indicated should be employed.

Tuning Condensers—How Built

The tuning c¢ondensers for the two cir-
cuits are constructed from a National SE90,
270 degree condenser. All plates were re-
moved and the stator reassembled in two
sections, with a single plate in each. The
spacing between these two is slightly over
one-half inch. Two rotor plates are also
used, making two 2-plate tuning capacities
operated by a single shaft. No shielding was

used between these two stators, but let no |

one assume that the coupling thus per-
mitted accounts for the regeneration. This
split-stator condenser was put in nearly a
month after the converter was first placed
into operation; the original one was too
large (too high capacity), With the two
UM25. 25 mmf. National condensers used
for band-setting and the coil specifications
given, the ten meter band is spread over
nearly the entire dial and even this is none
too great a spread. Getting the two cir-
cuits to track, even with these very small
condensers, required that the plates of the
split-stator condenser be bent and spaced
in a manner to allow perfect “tracking.”

Coupling Converter to Receiver

Coupling the converter to the receiver is
another very important part of the joh.
For this purpose we have used an old or
discarded 1.F, transformer. The can was
removed and the windings removed from
the wood dowell. Then we used some of the
wire removed and wound a single laver of
it three-quarters of an inch long. This is
close wound and given a coat of coil lac-
quer. One of the padding condensers (C4)
of the old transformer is used to tune the
coil amil the other (C5) condenser is used
to couple the converter output circuit to
the antenna post of the superhet receiver.
This condenser (C5) is used only when the
converter is used with a receiver employ-
ing a capacitive input circuit. If vour re-
ceiver uses an antenna coupling coil, then
you will need a small coil (L4} having a

| similar number of turns and coupled to L3

as shown in the drawing.

Some experimenting may be necessary
with this winding in order to obtain the
greatest amount of effective coupling. Us-
ing an LF. transformer for this part of the
converter provides the necessary mounting;
the tuning condensers and the whole unit
is also well shielded.

The coupling leads to the receiver should
also be shielded to minimize “pickup” on
the frequency to which the superhet is
tuned. The frequency of the super is not
critical, but should be higher than 2000 ke.
in order to prevent “images” from appear-
ing in the ten meter band. Although with
the selectivity provided in the first detec-
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BRUSH _gfaﬁet ‘eal

Microphone

mercial interstation and amateur
use. Low in price...but built to
Brush's traditionally high me-
chanical and electrical standerds.
Wide frequency response. Non-
directional. No diapheagms. No
distortion from close speaking.
Trouble-free operation. No but-
ton current and no (nput trans-
former to cause hum. Beautifully
finished in dull chromium. Size
only 2% inches in diamerer.
Weight 5 oz, Qutputlevel minus
66 D.B. Locking type plug and
socker connector for either sus-
pension or stand mounting at
0o extra cost. Fuil detaiis, Data
SheetNo. 13. Free. Send for one.

For after dinner and convention
speakers, lecturers, etc. Gives

reat mobility, The smallest,
ightest microphone on the mar-
ket. Size 1% x 1% x 3. Weighe
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. Details on request.

> PLUG-IN
COIL FORMS

For every purpose where
plug-in inductances are re-
quired in S.W. Receivers
and Transmitters. Made of
Special Hixh Grade Low
Loss Bakelite in natural
brown color, and in the ful-
lowing three =izes. Ribbed
for air space windings

215 fnch diameter—33%  inch winding  space
No, 31 b I'rong—Lim L
No, F=3 Prong- -Last 4
N, 7 £ Prong—Ilast 8.7

1% el dhamcter 28, inch vl S
No. 123 4 I'rong —Last 5.0
No. 12— D'rong—-Last 5.0
No. 31u —6 I'rong—l.ist i 535

1% el diamoter— 2% ik wiloiy Shdis
No. 51 4 Trong -lasl L.20
No. AN Prompge—List o L5 o
No. oU6 6 IPromg—List A= F14
40% Discount Lo Radio Dealers ard  Awmateurs

BUD RADIO

» .
1937 E. 55th St. CLEVELAND, OHiO

Two-Tube SW Receiver Only $3.00

S5 tubes.

phornes, unw‘red
A REAL. nower.
fut 2 tobe ¥hort
wave Bet that
brings in forelgn
stations, Dollee
calls amateurs
& broadcast sta-
tions Under goal
conlitions.
world at your fin.
gertips. Inexpen:
sive, shople. aml
easy to Operale.
Itequires no bat-
. - : teries. Works en-
tlrely from 110 volt house cirtent.,  Large. eany W fullow wir
ine diatram and inatrictions. WE GUABRANTEE RESULTS,
2 Tubes. exima,..$1.50 Double Headphones. exwrn.. $1.18
red. extre. .., $0.75

Centrallion Engineering Co.

138-A Liberty, New York City
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GERNSBACK'S EDUCATIONAL LIBRARY N94

ALL ABOUT

“DESIGN
SNSTALLATION

" DOUBLETS

DOUBLE DOUBLETS

. INVERTED "L's

STETHTE L70FE F7s

£

<oy |
0] HUDSON ST. NEW YORK.NY.

N recent months the radie public has been
made werlal-congcious by virtue of the many
articles and wlertisements oo Aerial Equip-

ment which have appeared in many radio maga-
zines and literature. '™ese articles have heen
so diversitied, and in many cases so contticting,
that the tallo experimenier. fan and Service
Maun are heglnning to serateh thelr heads and
ask:  “What's it all about?® Az a conse-
quence, the demand for a low-priced book ex-
plaining in a clear. lucid manmer the prineiples
underlying the design and |nstallation of eftl-
clent aerlals hag become a erving need. Fur-
thermore, the steadily increasing nuisance of
man-miade static, resulting I1n noisy radio re-
ception—particularly in conncetlon with short-
wave recelvers—has mado the Importance of a
goml antenna a paramount issue.  For the thou-
sands of ratie fans, bolh short-wuve und broad-
cast, who wish te know just what type of an-
tenina they should use and why, this book has
been especlally published

ALL ABOUT AERIALS

7n slmple. nndesstandable language this book
explaing the theoty underlyving the varivus types
of aerfala; the inverted *‘L."" the Doublet, the
Double Doublet, ote. It oxptalins how nnlse-fres
Tecention can be obtained, how low-impedance
transmission lines work: why trunsposed lead-
ins are used. [t goes into detail on the con-
struction of aerials suitable for long-wave
liroadeast recelvers. for short-wave receivers, and
for ail-wave reccivers. The book s profusely
1lustrated in a manner which will appeal to the
most inexperlenced In radio; ¢lear, sclf-explana-
tory; it Is written in so slmple a style that it
will elear up the aerial siluation In your mind,
once and for all. Such a wealth of Infortnatlon
Is nresented in this bovk that you will wonder
how it can be done at this low price.

Belleve it or not, the book contains aver 15,.
000 words of clear, legible type. It is thorough.
ly modern and up-to.date.

Rentember that this look sells at the extras
ordinary low price of 10c; you canuot possibly
B0 wrong in buving it. Despile ils fow eost,
our Usual guarantee goes with this hook,

IF YOU DO NOT THINK THAT
THIS BOOK [$ WORTH THE MONEY
(i otns AR YouR MoNEy
WILL BE INSTANTLY REFUNDED.

There has never sueh a
wealth of data gublished in a
low-griced radio book at this
price in the histery of radie bus-
iness. Take advantage of this
special offer we are making sand
use tire coubon below.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

RADIO PUBLICATIONS N -5.
101 Hudson Street 5 € 8W-s-36
New York, N. Y.

Ilease send immediately Your book “ALL AROUT
AERIALS," for which I eaclose 10¢ (coin or U, 8. stamps,
acceptahle). Book §s to be senl prepaid to me,

Name

Address

City. F20 11 T T— fypu— =
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tor, there was no trouble with images. The
main trouble seemed to bhe the picking up
of harmonics of 20 meter stations and
comglercial stations operating close to that
and,

Well, there's the story fellows, and we
hope that those who read this article will
give the “‘rig” a try and see how efficient
it really is and ualso help to populate the
ten meter band.

Parts List for 10-Meter Converter
3—]5%:0(?0 ohm resistors (insulated) 1% watt,

1—{{%.60'0 ohm resistor (insulated) 1 watt,
1—]1'«1){d.co'oo ohm resistor (insulated) 1 watt,

5—.0001 mf. mica condensers, Cornell-
Dubilier.

2—25 mmf. UM-25 National Var. condensers.

1—-{{ent\)odeled National SE-90 condenser, {see
ex .

2—National QOctal sockets.

1—Double tuned I.F. transformer, remodeled
as per text. (C4, C5, are approximately
70 mmf.) Padders.

1=—3 inch National Dijal.

1_1?403 mmf, padding condenser (C3) National

Q.
1—6A8 metal tube, RCA Radiotron.
1—6C5 metal tube, RCA Radiotron.

COIL DATA:

Detector roil has 9 turns of No. 12 tinned
copper wire, with an ingide diameter of %
inch, spaced to a lenwgth of 114",

The “oseillator” coil has 7 turns of the same
size wire, wound to the same diameter. and
spaced to an over-all length of 115 inches.

"Ham"” Applications of
the Cathode-Ray
Oscillograph

(Continued from page T)

graph amplifiers, until the maximuwm verti-
cal deflection is equal to the marimum hori-
zontal deflection,

Now if the stage has good fidelity a 45
degree diagonal straight line pattern will
be formed. If the line bends toward the
horizontal (see Fig. 2) at the upper right
end, it indicates that the apparatus is non-
linear. Overloaded transformer (A) due
to saturation, not enough bias on the sec-
ond 56, too much grid signal input or in-
sufficient plate voltage or a combination
of these effects may be responsible. If the
line bends up (see Fig. 3) look for audio
regeneration (rather rare) or incorrect
filtering of the signal voltage.

For any tendency toward bending in the
lower section of the line, such as in Fig.
4A or B, look for inadequate grid filtering
or poor ground connections and tendencies
toward regeneration. For an effect like
Fig. 4B, abnormal bias on the second tube
will be the most probable offender. A
straight line indicates linear relationship
between the signal voltages in all parts of
the circuit between the two test points,
With a constant external sweep frequency
applied to the grid of the saw-tooth oscil-
lator, actual pictures of the voice currents
may be obtained, but these are no good for
distortion analysis as we cannot always
detect distortion by the shape or form of
a wave. Most waves are far too compli-
cated for this.

The other stages can be tested in the
same way, and finally the entire amplifier
can be tested by connecting 1 to the right
hand horizontal plate and the top vertical
plate to point 3.

You must expect a little curvature of the
line as in Fig. 4B, because of the character-
istic of class B amplifiers. However, with
the proper plate voltage and associated
apparatus this can be minimized.

Testing Power Supply

Next we may test the power supply
ripple wvoltage, either for exact voltage
value or for relative value as compared to
the D.C. available. Connect an A.C. source,
say between 15 and 50 volts to both hori-
zontal and vertical deflector plates, and
adjust the straight line resulting to a

SETNATITT Yo LUTYHRD B BN T 75

| 1oe¢ {coln or U, 8.

Just OQOQut !
10¢ BOOKS

ING
ENT

Ko Expepneevrs

GENERATORS

RADIO PUBLICATIONS, 101 HUDSON ST, NEW YORK K.Y

~ask the auestion “HOW
STARTED IN RADIO?’ 1n otder to under
stand the theory of radio, it 3 NPCESSATY, tirst
of all. to have a fumlamentai Knowledge of eiec-
tricity and, particularly of alternaling currents.
We stress this point hecsuse rudio is a study of
alternating curtents of a very high frequency
nature.

In this hook, which Is preparel especially for
rew beginners, we explain fn a simpe, Iyeid
manner; How Alternating Current Is Generated;
What ts ProPerties Are: What The Laws Gov-
erning it Are. and How it Is Applied To Every-
day Household Use. Furthermore, we give In
simple language detailed instouctions on how to
perform practical experiments with alternating
current in the heme,

ALTERNATING CURRENT FOR BEGINNERS

This book contains everything necessary to
flve the begianer his flrst footitld in tiw sty
of electricity aml Kadio. Eleetrie eircults are
explained with simole analogies to hydraulie
syatems, Ohm's Law, one of the fundamental
laws of radio, is thoroughly explained; the gen-
eratlon of altemating enerent: sine waves; the
unlts—volts, amneres, and watts are explained.
Cnndensers, trunsfarmers, A.C. instruments, mno-
tors anmd generators—all these are thoroughly
dlscussed. lHouse-wiring svstems, electrical ap-

lfl'anees and electrle lamps-—nothing has been
eft out.

Here are some of the practical experiments
which you can perform at home. Slmple tests
for differentiating hetween alternating and di-
rect current; how to HEht a lamp by Induction;
how 1o make a siniple electrie liorn; how to de-
magnetlzé a watch; how (0 lest wmotor grma-
tures; how to eharge storage hatterles from A.t*.
outlel: haw to test condensers with A,C.; how to
make A.C. electro magnets; how to fry eqgs on
2 cake of ice: how to make simple A.C. motors
and many others.

The hook contains 32 bages. profusely §llus-
trated with elear. self-explanatcey dlagrams. [t
rontains over 15.000 words of clear. leglble type.
It is an education in Rself and lays the ground-
work for a complete study of radio and eleetri-
city.

At the extraordinary price of 10r. you ecannot
possibly go wrong. Drwspite its low eost, how-
ever., our usual guaramtee goes with this Look.

IF YOU DO NOT THINK THATY
THIS BOOK IS RTH THE MONEY
ASKED FOR IT, RETURN IT WITHIN
2 H S _AND_ YOUR MONEY
WILL BE INSTANTLY REFUNDED.

There never has been such a
wealth of data published in &
low-priced radie book of this
type in the history of the radio
Publication business. Take ad-
vantage of this sbeclal offer we
are meking and use the coupon
below,

RADIO PUBLICATIONS

101 Hudson Street
New York, N. Y.

ITERALLY thousands of beginners eaciy year
H CAN | GET

RADIO PUBLICATIONS (No. 3) SwW-5-36
101 Hudsan Street
New York, N. ¥,

[Mease send Immedlately vour hook “ALTERXATING

CURRENT FOIt THE KEGINNER.” for which T enclose
itamps acceptable). Book is to be sent
prepald to me.

Nane ..

Address ... ...

City. Rtate,

Please mention SHORT WAVE CRAFT when writing advertisers
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NO ONE::i:Discaros

SHORT WAVE CRAFT

Readers keep their copies for years as «
steady reference and thousands of lewers at-
test to this.

It is now possible to save your copies and
for this purpose we designed a splendid
binder for you which holds twelve copies. It
is made of hearvy 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 to bold the
copies flat when reading from the binder.
SHORT WAVE CRAFT Binder as
described, prepaid in the Uni(ed$125
States . —_—

Capnada and foreign countries 25¢ exura.
We accept money order, check, stamps or cash,

SHORT WAVE CRAFT
99.101 HUDSON ST.. NEW YORK, N. Y.

| SHORT WAVE LISTENER

the leading short-wave fan
magazine
NOW 15¢

on all newsstands

of short wave statens in the |

world.
4600

SHORT WAVE STATIONS
and many feawre articles of
interest to the short-wave fan.
| u eannot get the magazine at your newsstand due

and we will send the magazine to_you direct, prepaid.
OFFICIAL SHOYT WAVE LISTENER MAGALINE

93 HUDSON STREET NEW YORK, N, Y.

VEST POCKET
SOLDERING IRON

the market.

work of lIrons twice its
long. 1% fInch in diameter. By using the highest
orade clements, it heats up in halt the time of or-
meney batk., Wae inctie no catalog on this item. Enelose
$1.20 and sron will be eent postomid in U & 10 extra am Canad:

ﬁ" Smallest 9004 iron now on
size, Only 10 inches
dinary irons.  Guaranteed to give satistaction er

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

Complete neibitics to meet ever

teguirement in drilling and en

graving of panels, and oun ml I
ting matermds mnd fuctols I
wday for complete de

seribtive eatalnx on  Parts ol

standard manufarture. Send 10¢

In sta'npe of coing 10 cover cost

of Lsndling sod mailing

QUALITY
PARTS FOR

HAMS
SERVICEMEN
RADID INDUSTRY

INSULINE CORPF.
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45 degree angle (estimated) on the screen.
Now with the horizontal plates left con-
nected and the input voltage known, the
ripple at cither side of the power choke
may be connected to the vertical plates.
Obvicusly, if the angle remains the same
the ripple voltage is equal to the timing
voltage. If the angle is more vertical, the
ripple voltage is higher heing equal to
(I tan O = kr). This, of course, means
that all phase ditfferences between the
two are climinated without changing their
values otherwise. Any phase difference
between voltage applied to the horizon-
tal and vertical plates will result in an
ellipse or circular pattern. The exact
angle will then be indeterminate. Instead
of being from lower-left to upper-right
as shown in the diagram, they may be
from lower-right to upper-left where the
phase is 180 degrees instead of zero degrees.
Analvsis can be made as easily in this case
as otherwise. Voltage may also be read
as a vertical deflection with any sweep
frequency or no sweep voltage at all if
calibrated for voltage readings.

Neutralization Tests

For a very accurate neutralization ad-
justment, connect the top vertieal plate
amplifier input to point 4 on the cirenit of
Fig. 1. Break the plate circuit of the 46

| buffer stage and adjust for no vertical de-

flection. A high frequency sweep saw-
tooth voltage on the horizontal plates is
recommended here although not essential.
By means of it, transients may be segre-
gated from recurrent forms. At point 5
there should be no R.F. even with the
by-pass condenser C-1 disconnected. Some
negative D.C. may form here, but this is
normal due to excitation of the grid and
rectification,

At points 6 and 7, the same considega-

| tions may be tested for the power stage.

The effectiveness of the R.F, choke in the
power output plates may be ascertained
by touching the top vertical plate to point
8, being sure to use a range appropriate
for the high voltage at this point.

Determining Per Cent of Modulation

Now for 1009, modulation, the voltage
at point 8 of Fig. 1 will vary from zero
to double that at 450 volts (or 900 volts).
With a constant audio input provided by
a simple audio oscillator (preferably
around 400 cycles) and peint 9 or 10 of
the audio amplifier fed to the saw-tooth
wave generator so as to “lock-in” to this

| frequency or a multiple of it, connect the

It contains the largest listing {

to zell-out, send 15¢ in cash. stamps, or money order, ‘

Wil do the t

oF AMEﬂIC—l

top vertical plate to 11. A hazy pattern
of the veice enrelope should appear, from
which the modulation percentage may be
determined by inspection. Adjustment of
R-1 and the outphut plate voltage may be
made for maximum percentage modulation.
If this cannot be attained in your particu-
lar set-up, changes in design will be
necessary.

Another method of measuring modulation
percentage with the Cathode Ray Oscillo-
graph is by means of the triangle pattern.

Place the audio wave on the horizontal
plates in such a manner that increased
implitude will deflect the beam to the right.
Bias the beam in the center of the target,
and attach the vertical plate to 11 or the
modulated R.F. output. Now as an audio
signal is fed in the input of the A¥.
system a triangle will be formed, If the
audio voltage sweeps the spot to the left

| in a straight line any distance after it
| converges into a point, it is an indication

that the modilation 18 over 1005:! On
the other hand, if the pattern dees not
converge into a point, due to R.F. still re-
maining at the minimumn part of the audie
eycle to the left, the modulation is less
than 100%. Since there is negligible audio
loss across the R.F, choke, the two free

| plates may be placed across it at points

8 and 11, with 11 vertical and 8 horizontal.

Analyzing “Transients”

Almost without question, the greatest
value of this instrument is in the analysis
and study of transients. Alteration of the
circuit for eliminating these non-recurrent
disturbing facters may be made while the

Cathode Ray test equipment is connected

(Continued on page 63)

A Ham Catalog
That Beats Them All

This is the wold's greatest exclusive
bam catalog becasse:

It has more pages and lists more items
than any other.

More nationally known manufacturers are
represented.

It has been compiled BY amateurs FOR
amateurs.

It contains diagrams, questions and an-
swers and other valuable information.

. Mt is the first catalog to describe the new
RCA ACR-175 Receiver, the
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son Transmitters!
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A Sensitive

was designed for use with headphones, so
only one A.-F. stage is used—a 6C5 all-
metal tube, resistance-capacity coupled to
the output of the second detector. The
grid resistor of the 6C5 output stage is a
250.000 ohm potentiometer connected in the
conventional volume control circuit. An
A.-F. volume control is desirable since it
allows the volume to be regulated to any
desired degree without disturbing the set-
ting of the regeneration control in any
way.
Coil Positions

Proceeding with our description, the de-
tector coile are at the left of the tuning
condenser; the oscillator coils are at the
right. In each circuit the highest frequen-
cy coil is placed above the chassis and close
enough to the wave-band switches to in-
sure short direct wiring between them: the
lower frequency coils are mounted under-
neath the chassis and are placed at right
angles to each other to prevent the inter-
coupling mentioned above. The socket for
the 6J7 tube is at the left of the tuning
condenser; that of the 6C5 is at the right.
The 6F7 socket is at the center of the chas-
sis just behind the tuning condenser. The
socket at the rear and center of the chassis
is for the 6C5 audio output tube. The iron-
core I-F. transformers are mounted at the
rear corners close enough to the 6J7 and
6F7 sockets to keep the plate and grid
leads fairly short. The antenna and
ground connections are at the left rear of
the chassis; the two tip jacks connect the
headphones or speaker into the plate cir-
cuit of the 6Cb audio stage.

This layout is the result of considerable
experimental work with this particular cir-
cuit and should not be changed if our re-
sults are to be duplicated. The various by-
pass and fixed condensers, resistors, etc.,
that aredplaced underneath the chassis are
supported by the wiring and are merely
mounted in the position that gives the
shortest leads.

Lining Up the Set

Tune in a weak station, preferably a
broadcasting station, back down the re-
generation control until the voice or mu-
sic clears up and readjust the padding
condenser for maximum volume. If the
signal becomes very loud, tune to a weaker
station or reduce the input by turning
out the antenna-series condenser. Do not
reduce the velume by turning down the
A.F. volume control! Now with an insulat-
ed screw driver or neutralizing tool, turn
the trimmer of the grid section of the out-
put LF. transformer until the signal is
loudest. Repeat the process with each trim-
mer in turn, working away from the second
detector. If the signal becomes loud it
will be necessary to reduce the input again
as LF. circuits cannot be sharply peaked
with strong signals from either an oscil-
lator or broadcast stations. It is best to
leave the trimmer across the primary of the
input transformer alone as it is extremely
critical and if it is changed, all of the trim-
mers, including the “padder,” will have to
be readjusted. Adjust the antenna-series
condenser until there are no “dead-spots”
in the tuning scale and set the regeneration
control for best reception in exactly the
same manner as in the ordinary regenera-
tive receiver.

If the detector and oscillator circuits do
not track properly, i.e., produce the cor-
rect I.F., remove or add turns to either the
detector or oscillator grid coils until the
difference between their tuned circuits is
equal to the LF. or 456 kc. The oscillator
nmust operate on a frequency 456 ke, higher
than that to which the detector is tuned.
In case either the first detector or the oscil-
lator does not oscillate normally this may
be due to insufficient turns in the tickler
eircuit or the intercoupling mentioned
above. Keep the “hot” R.F. leads as far
apart as possible and, if the trouble still
persists, these-leads may be shielded with

b
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4-Tube "Regen.” Superhet.

(Continued from page 22)
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Chassis Data and Bottom View

the usual braided copper sleeving which is
then grounded to the chassis. If the lack of
oscillation is due to insufficient tickler
turns, simply move the cathode tap up one
or two turns toward the grid end of the
coil until satisfactory oscillation is obtained.
This particular model uses only two sets
of coils and tunes from about 15 to 65
meters in two positions of the coil switches.
This arrangement effectively covers most
of the frequencies used in present-day
short-wave activities, excluding the 80 and
160 meter “amateur” bands. It is possible
to add a third set of coils which will in-
clude the 80 meter amateur band on posi-
tion “three” of the switches. However,
great care must be used to prevent absorp-
tion losses and intercoupling. The author
does not recomnmend the use of more than
three sets of coils; if a greater range is de-
sired, use plug-in coils instead of those
shown here. The four coils in this receiver
are wound on the 1% jinch bases taken
from discarded tubes of the 201a type.

Loud Speaker Worked on Strong “Sigs”

As mentioned above. this receiver was
not designed for loud-speaker operation.
However, we have used a sensitive speaker
at times when conditions are very good.
Several foreign stations have been brought
in at good loud-speaker volume with the

Ny gy iy n g

Awards in the $50.00 Prize ]
Letter Contest which closed |

in the July number.
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6C5 stage alone. If regular use of a loud-
speaker is desired, it is advisable to add an
output stage to the circuit shown in Fig. 1.
A 6.3 volt pentode such as the 38 will give
plenty of volume and the darin on the “B”
batteries is quite small. Speakers can be
obtained with windings of the proper im-
pedance to match this or any other output
tube, no output transformer being required.

If the above instructions have heen care-
fully followed, it is not likely that any
serious trouble will be encountered. It
must be remembered that this circuit is
new to most experimenters and the author
asks that the constructor be patient if he
does not get results at once. A careful ad-
justment of the padding condenser or a
trimmer may make a great deal of differ-
ence in the signal strength or selectivity.
If any difficulty is experienced, however, the
author will be glad to give further advice
or information if a self-addressed and
stamped envelope is enclosed for reply. Let-
ters should be sent in care of Short Wave

Craft.
List of Parts

CONDENSERS

Cl Tuning condenser, 2 gang, 140 mmf. per gec-
tion.—Hammarlund.
C2 Midret tuning condensers, 50 mmf. Hammar-

lund.

C3 Midget tuning condenser, 35 mmf.
marlund.

C4. C5, C11 Paper cartridge condensers. 0.1 mf.
400 volts. Cornell-Dubilier.

C6_Paper cartridge condenser. 0.25 mf, 400 volts.

Cornell-Dubilier.

CTb_l{/.llca fixed condenser, .00025 mf. Cornell-Du.
ilier.

Cah_h]@ica fixed condenser, .003 mf. Cornell-Du-
ilier.

C9. C10 Paper cartridge condensers, 0.05 mf. 400
volts. Cornell-Dubilier.

C12 Mica fixed condenser, .0001 to .00025 mf.
Cornell-Dubilier.

CII?_IMica fixed condenser, .001 mf. Cornell-Du-
ilier.

C14 Paper cartridge condenser, .01 mf. 400 volts.
Cornell-Dubilier.

C15 Paper or Mica fixed condenser, .01 mf. (see
text). Cornell-Dubilier

C16 Electrolytic condenser, 25 mf. 25 volts. Core
nell-Dubilier,

Ham-

RESISTORS
R1 Metallized resistor, 1; watt. 15000 ohms.
R2 Metallized resistor, 1 1000
R3 Metallized resistor, 1 watt. 25,000
R:‘P;w;ntiomeler. wire wound, 50,000
R5:']B{l'ethllized resistor, 1 watt, 35,000

Ré Metallized resistor, 2 watts, 300 ohms.
R'n'r %&l%tallized resistor, 10,000 ohms, 1}

RR Metallized resistor, 1 watt, 1000 ohms.
R9 Metallized resistor. 14 watt. 500,000

LR.C.
RIIORNéEQallized registor, 1 watt, 100,000

watt, ohms,

ohms.
ohms.
ohms.

I.R.C.
watt.

LR.C.
ohms.

ohms.

R1l Potentiometer, carbon type. 250,000 ghms.
Ri12 N}}etallized resistor, 2 watts, 1000 ohms.
R.C.

COILS
Ll. L2. L3, L4, L5, L6 Detector, oscillatoer and
antenna coils (see coil table below).
LF.T. Iron-core L.F. transformer. One input and
one output, Miller. (456 ke, pre-tuned.)
RFC1 R.F. choke, 214 millihenry. Hammarlund.
RFC2 R.F. choke, 10 or 12 millihenry. Hammar-

lund.
OTHER PARTS

1 Electralloy chassis, 7x9x2 inches in size. I.C.A.
1 Aluminum or electralloy panel, 6x10% jnches.
1.C.A.
2 EVa\;e-band switches. 3 pole, 3 position (SW1,
W2).
2 Off-on switches (SW3, SW{).
3 “Octal” sockets for metal tubes. Isolantite.
1 7 prong socket for 6F7 tube (small).
1 tube shield.
Miscellaneous knobs, jacks. binding posts. dial,
ete.
COIL TABLE
Range in Grid Tap at Antenna Size Wire
Meters Turns  (Turns) Turns {D.C.C.)
15-35 1A 3 215 No. 24
35-65 12 5 43 No. 24
65-150 30 7 No. 28

All coils are close wound on 1% inch forms:
an_'ienna coils are coupled to the grid end of the
cotls.
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Westinghouse
Power Generator

Manutactured for U. §. Signal Corps

200 Watt 110 V. AC

e

A.C.ELECTRICAL POWER

from a Windmill, from available Waterpower. from your
Automobile. (rum sour Motoreyele. from your Bicycle, Foot-
pedals or Handerank (for transportable Radio Transinitters.
stropg Floodlizhts, Advertiging Sigus); (o you wani 1o
eperate AC Radio sets from 32 V. DC fanu lighl‘lyi\em_a.
cperate two generators in series o get 200 V' AC; obtain
Ino phase and three phase AC, cte. ete,

. .
There Are Over 25 Applications
Some of which are?

A.C. Dynamo lghting from eight to ten 20 Watt 110
Volt lampe. Short Wave Transmitier supplying 110 \ollvl
* for operating *'Ham®’ transmitter, Operating 1o V.
AC 80 Cyele Radin Recelver in M districts. Motor Gen-
crator. Publle Mddress Nystems. Electric Sirens on molor
lwate, yaehts, ete. Camp Liphting. Short Wave artificial
fover apparatus, Television. Pelton W aterwheel for
lighting or other purpxises. Alrplane: for lighting strong
search light or tlectric sigps. Laboratory work, etc., ete.
1, to 1% LIS newded to run generator
BLUE.PRINT 22 x 28 in. and Four.-Page
87 x 12 in, INSTRUCTION SHEE

FREE with Generator,

instructions . T
Send $2,00 denosit helance (.O.D.
Shipping welght 18 ibs,

(Replacement carlwm hrushes hought separate $1.50 per
wet of four. Set of instructions hought Separate £1.00.)

MONEY-BACK GUARANTHEE

WELLWORTH TRADING COMPANY
s_su West Washington Bivd., Dept. SWS536, Chicago, 1ilnols

T8

Generator, as descrilwsl, ineluding four Tre- $
nim‘emvnl' earhon  brushes.  Blue-print and 90 |
- S L —

Internationally popular
| for its many scientific
| and technical articles—
EVERYDAY
| SCKENCE AND
' MECHANICS |

EVERYDAY SCI-
ENCE AND ME-
CHANICS is the fin-
est scientific—tech-
nical —~mechanical —
construction maga-
zine in the field. Up-
to-the-minute  with
news flashes of sci-
entific events, Dozens
of constructional ar-
ticles and many pop-
ular experiments.
Ideas from which
you can make things
to sell.
Edited by

HUGO GERNSBACK

T L

Foapvay =

A

Over -156 iftustrations

A Host of Interesting Subjects Covered
woodworking--1*hotography-—Magic—I'atents  and Inven-
tions—Book Reviiws- _Metal-Working—{hemistry—Engi-
neering—Mictoseopy—Eleetrieal  Experiments -Household
Helps—Astronomy—I’tize Contests- -and other suljects.

Get your copy today!

10 c the O all newsstands
CopY Everyday Science and Mechanics

99-C Hudson $t.. Mew York, N, Y.
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A Neon Tube

Oscilloscope
(Continued from page 15)

next fellow to share the air in true Ama-
teur fashion. That many Amateurs offend
is a2 matter of common knowledge and yet
the offences committed in 989 of the cases
are unintentional. They are due to either
lack of suitable measuring devices, or in-
sufficient knowledge. Discounting the latter
instances, how many phones on the air
today are noticeably imperfect in some
respect. “Pretty good quality, but a broad
signal,” you say. In defense it might be
said that this particular station is equipped
with a few excellent meters. Of course
meters are of great value, and we could not
get along without them, but meters do not
always tell the true story, particularly on
registering voice frequencies, Thermo-
couple meters are often sluggish, and al-
ways sluggish enough not to read the
peaks dwelt momentarily upon by the vast
and complicated range of the human voice,
The oscilloscope i1s perhaps the most ac-
curate nmieans of recording these instan-
taneous peaks, that, out of control, con-
stitute the major offense committed by
phone transmitters. Much campaigning
has been done on the matter of over-
modulation, and while the results have been
noticeable, lack of equipment has been the
chief reason for not clearing up the situa-
tion. The oscilloscope data here furnished
| is the layout used in the one constructed
and put into operation by W1COL.

for

_"_—ﬁ‘. — 12~ —e—q
,.3:-- —— ._-\I_ - - = -
3 ¢ H
-+
£ON
3 L O | e
- 35 PANEL
J_ | Tuning |
( | -k xnoB |
12" | 5
170
[ WMOTOR
| e
MOTOR
SPEED i
LIMITING
RHED
NS B g
" 1wy 1E
g i ! 2 E —t
| ! 4 = e i sagroR
ot syt B
I e —~S$IDE VIEW~ ’

FIG2

- TOP VIEW~
12¢

"oy
‘- wool

l

SIDE RES. SPECIAL
HINGED  (VERTICAL) Ll Ya* PLYwOOD

FiG.1

Side and Top Views of Oscilluscope.

The wiring diagram is simple and self-
explanatory as portrayed in Fig. 3. Fig-
ure 3 also shows the front panel on which
are mounted the Hammarlund Star .0001
midget variable condenser, the motor speed
rheostat, and the binding posts to which
the radio frequency input is connected.
Fig. 1 is a view looking down on the floor
of the instrument. The inside cabinet di-
mensions are height 12 inches; depth 12
inches; width 7 inches. The top, back, and
hottom are of % inch stock for rigid con-
struction to withstand motor vibration. The
sides and front panel are of % inch ply-
wood, and the left side is hinged so as to
get to the parts without disturbing wiring,
etc., and to be able to shift coils (L1 Fig.
3) for various bands. The cabinet is
| painted flat black—inside to reduce the ef-

Save!

' LOWER PRICE—HIGHER QUALITY

Mass production econ-
omies ploughed back into
lower prices! Our regu-
lar labelled, voltage-
rated, #guaranteed oil-
filled transmitting con-
densers now available at
these new prices:

Type 1005—1000 V.

Ol New Your
Cap, List List Cust
3 : ’ 1 3320 $270  fle
Y. 2 2,25 3.35 201
ey, MAEROE g 4 s 4w 2w
57 710G £OF
Type 15051500 v,
1 4.00 2,53 1.71
2 5.25 3.90 2.31
Type 2005—2000 Vv,
gy 1 4.15 3.55 213
Jta = 2 6.50 4,75 283

e

Positively the best value

ever offered, Quality
condensers at bargain
prices, Compare fea-

tures as well as costs!

Send for new 1936 catalog cov-

DATA ering condensers and resistors.

Also sample copy of Research Worker.

[ CORPORATION
| 72 washington st.

Brooklyn, N.Y.

«COSMAN 4" 5-Band 4-Tube Receiver §
=1 H

The year's outstanding ine¢xDenalve short-wave re-
ceiver. DProvides Band Spread tuning of any sig-
nal; Uses two of the new Metal tubes; Built-In
Divnamic Speaker; 13-330 meter tuning range;
n-Band swlich eoll assemlily—no plug-in eoils:
4" Airplane Dlal; Hammartund Tuning condenser;
BRullt-in power supply amnil numerous other fea-
tures found only in higher priced receivers. Uses
four tubes; 2-6K7's; 1-43 and 1-25Z5. A.C.-D.C.
((;nern'tlnn.” " ¢
ompiete kit of parts an nstructiom.slo-s
.....$2.50

k....“...... ®

Not wired. less tubes and eabine

Wired and tested, Exira....__.

4 Matehed Sylvania tubes .

All Metal rystallized Cabinet for
ma

TRY-MO RADIO CO., INC.

| 85 CORTLANDT 8T. NEW YORK CITY
| Distributor: Powertona Eieetric Corp., 179 Greene
wich St.. N.Y.C.

[AMERICAN|

CRYSTAL MICROPHONE

{Licensed)

i Attractive Design

l Standard accessories. Engi-
neered for flexibility.

Request catalogue {rom your jobe =
[ ber or direcs from factory.

AMERICAN MICROPHONE CO.
A California Corporation
1915 South Western Avenue. Los Angeles, Caiff.

Please mention SHORT WAvE CrRaFT when writing advertisers
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SPRING SALE

HURRY!

LIMITED QUANTITY

The items deserilxed Ielow are
only Ib limited yuantity, Once sold out. no more

items which have never been used, all in werfeet condition.

ASTONISHING

these iow prices,  Order Jireet from this page.
are a whalesale house and rannot aceepl orders
VA LU ES riaeek or wew [N, stanps.

host. Excess remittance will he refunded,

priced low for lninediate ciearance,
can be had at any price.
Rush

100 satisfaction
il for less rhan £1.00.
rentit 20¢% af the total mmount of (he arder, balanee will go forsard caolhy,

Thuse with a gtar 1°) are availahle
They ure all big bargains—
Sour order today 1o rake alvantage of
guaranteed on every transaction. We
If CaL 1y shipment is desived, please
Send maney order. certitied

Inclule gulfiewnt extra remittance with order if to be shipped via Dareel

* Thordarson 1100 Voit

Power Transformer
< ey
renter

Speclfieations: 7.5
AL 7.5 v,

fapped: 3 v, —%
tanped; 1100 V.— 150 ml
ecenter fapped.  Fur
120 valrs, 60 cveles, Ao

10%-

* Heavy Duty 30-Henry
Filter Choke

wdle 170 mils.
KO warm,
. reiEntatwee of
Hxeellent fon
adlress Ium(-r
s atned own-

narket,  Although eonpact, 1t s
Sumple to builil - A noe wobe battery
ceiver whieh is capable of hringing

a,

Air Scout1-Tube Short-
Wave Receiver Kit

Oue ot tie lowest hriced short-wave kits an the
setiaitive
perdted) re-
police sig
Witls, amateurs, broadeast gtatiohs atd lus af dis

atnd

* Universal Push-Pull
Input Transformer

For use with all tvpe tihes
push-pull

arranged  in

clasa A" or A priwe,

high oserall.  Ship. wt
&

Measures 3% x I5 Y 2" ) BT

HUDSON 4-TUBE
A.C.-D.C. RECEIVER

Lowest priced R.C.A. licensed set on the mar.
ket! “nthing else 1o huy—ready to operate.
Fimblovs 1 tubes) iz 133 156 1-7% and
(nerates on any 110 yolt outler, either
A or VO Taes sensitive magnetle speaker.
Large illuminated airplane dial calihrated ln
klloeyeles and meters. Tunes from 550 (o 1730

*

Tr

interstage
tally

No. A-31

Ratlo 3 to 1. Kxeellent for

shieided

No. A-F1000 o !
Ly ) o ho (1 3 Ineterz)  Power consumpfion 30
Yo rrice 190 mats "_4 o P e oV S R g
wt,, "
Thordarson Audio No. A.4

ansformer

To-

roupling.
. hlark

in

enamel case.  Uonvenient Set
soldering lugs for sub- Delivers 3 amps. Fullv 18 .

chassls wiring, 1igh ef- shiclded.  Operates  on iﬂ Requlres no tubes or
ficlency, Ship, wt., 2 Ibs, 110-20 volts, 60 cyelrs. | A hatleries to operate

RICE SUC o ¢ A

-42
YOU'R PRICE Complete with 4 tubes $695
cabinet, dlal, wired, ready (0 operate, —

Filament Transformer fpe==ral

Adjustable crystal

Hhip. wt., 6 lbs.
control. Merely needs

A,
No. A-2610

T% 1Ibs,
N?. A-5C

Totrnr 1+ ' YOUR PRICH P 1. :f-rlgut Krol‘.;":.lpor::'él
HUDSON DUAL-WAVE i M
El 18,

5-TUBE A.C.-D.C. SET {jj

Tunes from 540 to 4500 K.C. cosering standard
broadrast haml as well as the police and amatenr

T—YOUR I'RICE .. .. .
Add 590 for 220 volt model

RADIO TRADING CO., 101A Hudson St.

fect of refiected light rays. The motor—i
this case a sewing
mounted vertically and to the back of the

machine

Yok brier $2.60

ORDER DIRECTLY FROM THIS PAGE

bands, Works on any 110 voll ciiruit. either A.C, We buy apd sell for eash only, which ex-
or (. Tubes: 1-2374%, 1-13. 1-TR. 1-77_amd Painy qur exeeptionally lew prives. Seml
1-501t2.  Large illuminaled airplane dial. Two. HONeY via motwy o ertitied check or
band switch, Dynamic speaker. Phonodraph pro- new U8 statips, 2045 deposit for
vision. Meagyres 107 wide x 7%" high x 5” deep. CAL., shipments. clde extra remit-
Complete with eablnet 5 tubes. speaker, dlal, |4 taiee £t licel post charpes (dny eXeess
wired. ready to operate. Ship. wt., will by returded) glierwise shipment win

be made via o express, churges  eollpct.
100%0 satisfaction guaranteed on every
transaction.

, New York City

oneration. 1'2wl-l||-nj for powcred transmitters. tant  stalions. AL termiinals are olor-eoled —
0 er 210 transmitters, Meatires 337 % 200" X { easily” assembled by anyane.  11as o alfeectise
;“lz.e. 5ox is% X 4”7 Jeep. W™ grerall. Nhip. wt,, modernistio hlack woorl base with n rel pedestal
1 N ”"A“stinl (LS 1isvs o1 g 31w e tube. Complete kit inelindes all parts, base. hardware, wire, 1
YoUR L VoA $2 95 No. A-116 80c coll G 10t 200 nieters, eatphotie atud elear jnstruet lons.
" - . YOUR P'RICE . No.l?vZIldl. II--~[:~ tube bt ineluding 1 plug-1n ol a6d earphone, o
VOUR I'RICE o e e e e e
* Thordarson 210 Pysh- 3-inch e | T3 30 "Tube EXTRA COILS™ ~ * " 34 extra
Pull Output Magnetic :.'-"F"'f-:"h,' 40-%0 weter coil: 11-15 meter eoil: 10-20 weter il Eaele.. e, ... 45¢
Transformer Speaker b ) PENY -
For ling  push-pull Exeellent fur use with 4 4% j % Kolster Heavy Dy Genuine Kolster 12in.
i Geles i o 2 aml e 4 H
2108, W sodve cail of iy EI: ; Filter Choke Dynamic Speaker
namir <peaker. A heavy - Handies 110 ol m
.Iul)'I umt in o shiskded i 53, %4 {7 et SN 1 r_,,"“l'_."_ £ — Known as the
metal 5"“".‘..'.‘”" 3 x 3 LT el s e e S hwriry, oh W hrile Siser speaker with per-
Y, 8% high. o Genuine tubes, Resistanee 1000 ghms,. Rhip, wit. 3} TV T Shae we, d b feet tone.  Has
'lhorda,rson prluct,  Ship. Ih. No. A-3 A A free edge enne,
Wl :-‘Ti.zlshzlg. YoUn rrice T . 75¢ the Joice ol of
T 2o "5c pE—— shich is mounted

on chamnis leath-
. Will handle
LD enermuus
amaint of power
without distor-
flon. s extira
heiwy  dury  lield
coll  havlng  re-
Bistance of 6000
ms and mounted in a heavy ecast-iron
eusing.  Output transformer not included.

127 in diameter and 7
Iks.  Sh wi.. 2

No. A-502
YOI'R I'RICE,

“FEATHERWEIGHT”
Headphones

Extremely 1lght
welght. Can be worn
for a long time with-_
out fattyue. Standar?
2000 vhms,  Ship. wt,,

98¢

No. A-1679
YOUR PRICEK.

Standard Aecrial Kit

Containgt 0 fr. rubber rovered leail-in
wire, S0 ft, standard gerial wire, Jight-
ning arrester atid atl NeCessiary nsylarors
amd Jead-in 8teips for an fmerted ).
aerlal. Two sueh klts plus twisted Lamp
cord make a very nlee doublet antemra
svatem.  Ship, wi., 3 Ihs.

No. A-1633 5c
YOUR P'RICE. im .. 6

and evenly. As stated before, the fixed re-
sistor R3 will of course vary depending on
the current drawn by your particular make

motor—is

In using the oscilloscope for audio {voice
current) viewing,
step up

it may be necessary to
the last audio stage through a

1936

cabinet so that its shaft is 2% inches from
the inside rear, and centrally with relation
to either side. Other types of motors will,
of necessity, be mounted as hest adapts
them. Two 30 ohm filament type rheostats
and a hundred ohm, 100 watt fixed resist-
ance. are connected in series with the mo-
tor in the 110 volt line. The motor should
be of universal type, having a commutator,
with ability to run on hoth A.C. and D.C.
One of the rheostats is shown on the panel
and controls the metor speed manually,

Too great a motor speed will bend
the mirror due to centrifugal force as
most inexpensive motors are apt to be
slightly out of true or wobbly in the
bearings. Once the mirror is bent it will
be difficult to flatten it out perfectly again,
and the picture will not be true. Do not
put the mirror on the motor until you have
it sufficiently slowed down or you will prob-
ably ruin it! A good practice is to set R2
(Fig. 3) so that with all of Rl in the cir-
cuit, the motor runs at its slowest speed
without stalling. Slow speeds are most de-
sirable, but the motor must run smoothly

of motor but it will not be difficult to de-
termine the correct value. Resistors capa-
ble of carrving the motor current without
heating should be used, otherwise the motor
speed will pick up as the resistors heat.
The neon tube is now mounted on the ver-
tical brace which is of 3% inch stock and
which is set at an angle, so the neon tube
faces the center of the mirror. The tube
is mounted at a height so that it is opposite
the mirror.

If a metal cabinet is used, it may be nec-
essary to mount the tube more than the
stipulated 1%th inches from the side to
eliminate the effect of the metal on the
neon tube. The ¢oil L1 Fig. 3, should
have about the same number of turns as
the tank coil of the transmitter’s amplifier
tank. The coils in this euse have plugs and
plug into stand-off insulators to make
“band-changing” easy. The coupling coil
L2 is 2 turns of rubber insulated wire
wound over L1 and terminated with small
clips which clip to the rear of the rf bind-
ing posts. Figs. 1, 2 and 3 give complete
layout and wiring.

small “step-up” audio transformer, if the
output voltage of the audio amplifier is not
great enough to light the tube. Of course,
when using the scope for audio work, coil
L1 and condenser have no part in the
process.

To put the oscilloscope into operation
(radio frequency) and assuming that the
correct coil Ll is in place, attach a pair of
twisted wires to the binding posts on the
panel (connected internally to L2) and
connect the other end of the twisted cord
to a1l or 2 turn coil (L3) which coil should
be very loosely coupled to the tank of the
final stage of the transmitter. The trans-
mitter should be under load, or on the air
when making tests. Now rotate the tuning
condenser of the scope over the band. If
the coil L1 is in band the tube will glow
as the condenser is tuned to resonance.
Now adjust the coupling of L3 to the
transmitter tank so that the neon tube,
which glows from the center toward either
end, glows for a distance of % of an inch
on each electrode. (Total length of glow
1'% inches).

Please mention SHORT Wave CRAFT when writing advertisers
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INVALUABLE

F'u1__

SHORT WAVE
COIL BOOK

=it
Beansty

"o it
& ivaer

g inan
shacen
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Rt

o

Short Wave Coil Data
for Every Conceivable
Short Wave Receiver

VOOF IS AN LSOO/

RADIO PUBLICATIONS
248 Orecawnen St
~Ew YORR

SHORTWAVESET BUILDERS

MUST HAVE THIS BOOK
® ... : o
T is now possible for the ex-
perimenter and short wave
enthusiast to obtain the most °®
exhaustive data on short wave
coil winding information that |
has ever appeared in print. |

As every experimenter who haa
ever tried to build a short wave set
knows only too well by experience,
the difference between a good and
a poor receiver is usually found in ‘
the short wave coils. Very often
you have to hunt through copies of l
magazinex, books, etc., to find the
information you require.

Between the two covers of this
book you now find every possible bit
of information on coil winding that
has appeared in print during the past
two years. Only the most modern
“‘dope” hax been published here.

No duplication. Illustrations ga-
lore, giving not only full instruc-
tions ﬁow to wind coils, but dimen- |
sions, sizes, of wire, curves, how to
plot them, by means of which any
coil for unx particular short wave
set can be figured in advance, as to |
number of turns, size of wire, spac-
ing, etc.

There has never been such data
published in such easy accessible
form as this.

FRIENDS PESTER HIM

Dear Sirs:

1 received your Short Wave Coil
Book &nd am very well pleased. 1
showed it to my radio friends and
now they are always pestering me for
coil data, hi hil

BERNARD A. DECKELMANN,
11348 So. State St.,
Chicago, TIL

RADIO PUBLICATIONS
97 HUDSON STREET
NEW YORK, N.Y. {

Radie Publications
97 Hudson Street,
New York, N. Y.

PPlease send lmmedizlely, your Short Wave Coil Beok, for
which T enciose 3¢ herewith (coin. 1. &, stamps or money
order acceptable). Book 1s to be sent prepaid te me.

Name .

Address |

City and State.

for

| appear on both sides of the ribbon at any

| crophone.

| FREQUENCY 15 30 60 MEGACYCLES |
Percentage of With the New '
Max. Rated United 3-tube
Plate Voltage 100 75 50 Per Cent | Noise Silencer. 4

| As Plate-Modulated R.F. Power Amplifier—Class
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Checking Modulation

Now start the motor and through the
viewing hole there should be a steady even
ribbon 1% inches wide on the mirror. (Seo
far only the unmodulated rf is used). Vary
the motor speed, and if any series of lumps

motor speed, there is ac present which is
modulating the rf carrier. (Of course
this should be located and eliminated), The
next step is to turn on the speech and
modulator stages and speak into the mi- |}
The ribbon should vary in width
from zero to twice its unmodulated ampli-
tude IF YOU ARE MODULATING 100%%.
Over-modulation will show a greater am-
plitude than under-modulation. No peaks
should exceed the 1009% amplitude limit!
Adjust your transmitter accordingly. Dis-
tortion will show a higher cycle peak on
one side of the ribbon than the other.
Under-modulation will be evident because |
the peaks will not reach the 100% line.
The speed of the motor should be varied
for best results. A pure sinusoidal signal
—one of unvarying frequency—applied
through the modulator should appear in
the scope as a symetrical pattern. Voice
frequencies, of course, being a complication
of many frequencies will show as numerous
peaks and valleys on both edges of the rib-

Mode! 750

Multi-Purpose Model

For Amateurs

The demand for a high quality, high
efficiency separate speaker for “Hams,”
Amateurs, Experimentors and Engineers
resulted in the design of the above
Iright-DeCoster Multi-Purpose Model,
Mode! 750 cahinet complete with 67

1Iytinx Magnelie Speaker. Standard =
Impedances. 3000 ohms or 10 87.50

bon otnns. center tapped. List Price
h"l‘hse k;t Eentioned abgve is supplied by | | wodel 880 Cabinet complote with 6
the Sundt Engineerin 0. Eleciro Dynamic Speaker with Uni-

Lt £ | \"ernl Transformer to mateh &l out- 88'“0

put tubes. List Price

Model 1050 Calhlnet complete with
8" No-Koil Reproducer with l'nl-s
versal Transformer to match all
OULPBL TUBES...o. e

Two New Tubes
(Continued on page 25)

D.C. Plate Current—150 max. Milliamperes. 1
D.C. Grid Current—30 max. Milliamperes. |
Plate Input—150 max. Watts.

Plate Dissipation—60 max. Watts,

Typical Operation:
Filament Voltage (A.C.)—10—10—10 Volts.
D.C. Plute Voltage—600- -800—1000 Volts,
D.C. Grid Voltage (Approx.) —95— —105—

—110 Volts. 1
Peak R.F. Grid Voltage {Approx.)—235—245
250 Volts. |
D.C. Plate Current—140—140—-140—Milliam-

peres,
D.C. Grid Current {Approx.)—30—30-—30 Mil-
liamperes. I
Driving Power (Approx.)—7—7-—7 Watts.
Power Output (Approx.)—45—70—80 Watts,

10.50
List Price
write for description of other models and general

catalog. Buy through Wright-DeCoster dlstributors.
They are always anxious t» cooperate.

WRIGHT-DeCOSTER, INC.

2257 University Ave., st. Paul, Minn,

Export Dept,—M. Simons & Son Co.. New York.
Cable Address: *'Simontrice’”

Canadian Office, Wright-DeCoster, Ine., Guetph, Ont.

SHORT WAVE NOISES

KILLED!

and Plate Input max, max. max.

834 TENTATIVE CHARACTERISTICS
Filament Voltage (A.C. or D.C)-—7.5 Volts.
Filament Current—3.25 Amperes.
Amplification Factor—-10.5.
Direct Interlectrode Capacitances

Acclaimed hy all lead-
ing raiiio magazines and
newspapers  throughout
the world—3Short Wave
Fans ean now listen to
DX statlons they coukd

(Approx.} : never hear liefore—Iills

Grid-plate-- 2.6 mmf. all inioinu ; l-lemi‘lmtes
. N - ignition noises, static
Grid-filament—2.2 mmf. power line nolses awd

Plate-filament—0.6 mmf,
Bulb—S-21.
Base-—Medium 4-pin, Bayonet.

MAXIMUM RATINGS AND TYPICAL OPER-
ATING CONDITIONS
As R.F. Power Amplifier—Class B Telephony
Carrier conditions per tuhe for use with a maz.
modulation fact. of 1.0
D.C. Plate Voltage—1250 max. Volts.
1.C. Plate Current—100 max. Milliamperes.
Plate Input—75 max. Watts,
Plate Dissipation—50 max. Watts,

ail other iisturhances from domestie and Indus-
trial equipment—No need of installing special
short-wave antennas or line filters—Easily attuched
to any set—Requires ne external filamant supply—
This unit is completely shielded aml measures % x
51" x 3%--Fmploys three latest type metal tules.
GLY, 6J7 and 6116,

Cratom bailt to match your short or uil-
wave gupcrheterndyne—Moncy burk gunranter
—~end stamp for FRER descriptive reirealar
N, 20 Npecinl lww prices to Shurt Wave
Craft Jeadors.

UNITED RADIO & TEL. CO.
155 Washington St. New York, N. Y.

Typical Operation:
Filament Voltage (A.C.)—7.5—7.5—7.5 Vols,
D.C. Plate Voltage—750—1000—1250 Volts.
D.C. Grid Voltage (Approx.)— —-70— 0—
—115 Volts.
Peak R.F. Grid Voltage (Approx.)-—-90—100—
115 Volts.
D.C. Plate Current—50—50—50 Milliamperes.
D.C. Grid Current (Approx.)—1-—-0.5--0 Mil.
liamperes.
Driving Power (Approx.)—3.3--3.1—3 Watts,
Power Output (Approx.)—11—16--20 Watts.

: i
Build YOUR OWN
TRANSMITTER—P O W ER
SUPPLY OR RECEIVER

WE STOCK ALL e

RADIO EQUIPMENT
® FOR EVERY PURPOSE
Licensed Radio Arateurs
At Both of Our Stores
Our catalog on request only to those
living in Pennaylvania, Ohio, W. Virginia

CAMERADIO

Typical Operation: s .
e e o (AC)—15—15 Voits, | L3 CRANT ST & 3 TrrinG, W.VA.
(Continued on page 63) | S Fstablished 1915 NN

Telephony
Carrier conditions per tuhe for use with a max. |
modulalion fuct. of 1.0 |

D.C. Plate Voltage—1000 max. Volts.
D.C. Plate Current—100 max_ Milliamperes.
D.C. Grid Current—20 max. Milliamperes.
Plate Input 100 max. Watts, i
Plate Dissipution—35 max. Watts,

Please mention SHorT WAVE CRAFT when writing advertisers
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oo e SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE . . .

Apglication for Membership
HORT WAVE LEAGUE

SHORT WAVE LEAGUE
99-101 Hudson Street. New York, N. Y.

L, 1be undersizned. hercwith desirs to apply for mem-
bershlp in the SHOKRT WAVE LEAGUE. In jolning the
LEAGUE I understand that 1 am not assessed for mem-
bership and that there are no dues and no fees of any
kind. I pledze myself to abide by all the rules and reg-
utations of the SHORT WAVE LEAGUE. which rules
you are to send o me on receipt of this application.

1 consider myself belonzing to the foflowing class {put
an X in correct space): Short Wave Experimenter [
Short Wave Fan Ern-dlo Engineer [J Student OJ

I own the following radio equipment:

3.36

Transmlitting

Call Letters

Ruceiving
Name
Address
Citr and Biate
Country

1 10¢ for
ship Certificate.

t and handiing tor my .

A FEW WORDS AS TO THE PURPOSE OF
THE LE

AGUE

The SHORT WAVE LEAGUE was founded
in 1930. Honorary Directors are ae follows:

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Execative Secretary.

The SHORT WAVE LEAGUE is a scien-
tific membership organization for the pro-
motion of the short wave art. There are
no dues, no fees, no initiations, in connec-
tion with the LEAGUE. No one makes any
money from it: no one derives any salary.
The only income which the LEAGUE has is
from its short wave essentials. A pamphlet
setting forth the LEAGUE’'S numerous as-
pirations and purposes will be sent to any-
one on receipt of a 3¢ stamp to cover
postage.

FREE MEMBERSHIP CERTIFICATE

A3 soon as you are enrolled ay a8 member,
& beautiful certificate with the LEAGUE'S
seal wiil sent to you, proviling 10c¢ in
stamps or coln is senl for mailing charges.

Members nre entitled to preferential dis-
counts when buylog radio merchandise from
numerous firms who have agreed to allnw lower
pricesa to all BHORT WAVE LEAGUE mem-

bers.

$hort Davr € eague

Qo Divactens Nlasting Lels on
M Ynk Cty Voo Yok on tis Vinited
Btatss of Ormeron. 1he Shivt Worr Ernges
fioe olucled

John § Midller
o mamlos of the Lrages
3o Wdnow whivssef, 1Ry eaetiflcats Kaw
b offecnally e 1 pait o e

# J.,,é ft e

Ty

B

INustration of engraved froe membership eertificete

SHORT WAVE ESSENTIALS LISTED HERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They cnnnot be bought by anyone unless

he bas already enrolled as one of the miem-

bers of the SHORT WAVE LEAGUE or slgns
the blank on this page (which automatically
eorotls him as a member, always provlded that
he is a short wave experimenter, a short wave
fan, radlo englocer, radfo student, etc.).
Inasmuch as the ILEAGUE Is international,

It makes no dlfference whether you are a

citizen of the United States or any other

country. The LEAGUE Is open to all.

SHORT WAVE LEAGUE LETTERHEADS

A beautlful letterbead hns been designed for miembers’ correspondence. It s
the officiul letterhead for all members. The letterhead s invalpable when it
beconies neeessary to denl with the tadle imlustry, mull order bouses, radio mubu-
fucturers, aml the like: sy Diany houses have offered to give members who write
on the LEAGUE'S letterhead o preferential (liseount. The letterhead Is also
absolutely essentinl when writing for verlficution to rallo statlons either lLere or
abroad. It sutomatically gives yon a professional standing. soc

A—SHORT WAVE LEAGUE letterheads, per 100........ ...

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The finest wagazine of Its kind ever published—totally different in get-up and
contents from auy wther.  Contains the largest iisting of short wave statlons in
the world,  up-to-the-minute, incluling “Tolice,'* ‘*Television™ and short-wave
stations, us well as o special list of the star short-wave stations with thelr fre-
quettcies and eall letters.  Also contains photos amd descriptions of short-wave
broadeasting stations In earious pares of the worldl with photes of short wave
stwdio artists—Ilow to locate “weak' distance stations. and other bints for the
scshort-wave distemeer” —Questlon and  Anxwer Department for the *‘listener'—
Silver Cup Tropny for best plioto of readers® listening *'P'osts,”’ etc c

B—Official Short Wave Listener Magazine Prepaid

RADIO MAP OF THE WORLD AND STATION FINDER

The @nest device of fts kind published. The world’s map on Leavy board Is
dlvlded into 23 scectioms, while the rotury (isc shows you linmedlutely the exact
time in any forelgn country. lovaluahle in logging foreign stations.  Also glves
call letters assigned to all nations.  Size 117x29%, sc

C—Radio Map of the World and Station Finder —.. ... ____Prepaid

GLOBE OF THE WORLD
This highly fmportant essentinl 1s an ornument for erery den or study. It is a

...Prepaid

S8OLD ONLY ToO
NON-MEMBERS WITH EXCEP-

lobe. 6 in. in diameter. printed In Afteen colors, glased in such a way that it can
base is of solid wulout, wnd the sewlmerldlan of a nliekel-like metal.  Entlre
device substantially made, and will zive an attractive appearance to every
D-—Globe of the World.......... Prepaid 89
SHORT WAVE LEAGUE LAPEL BUTTON
and gold. 1t measures three quarters of an fnch in diameter. By wearing this
button. other members will recognlze you and it will give you a professional afr.
E—SHORT WAVE LEAGUE lapel button
EE—SHORT WAVE LEAGUE lape! button. like the one described 32.00
SHORT WAVE LEAGUE SEALS
These senls or stickers are executed in three colots and measure 1% in. in
stationery, letterlieads, vnvelopes, postal eards and the like. The seal signifles
that you are & member of the SHORT WAVE LEAGUE. Sold in 25 lots or
G—SHORT WAVE LEAGUE seals
SHORT WAVE MAP OF THE WORLD
pensable when lung in sight or placed ““under the glass’ on the table or wall of
the short wave enthusiast. [t contalns a wealth of informatlon such as distances
statien is loeated, etc.. and from the manner in which the map {s blocked off glves
the time in different parts of the worll at n glance. i
PLEASE NOTE THAT ABOVE ESSENTIALS ARE
MEMBERS OF THE LEAGUE—NOT TO
Send all orders for short wave essentials to SHORT WAVE LEAGUE,
99-101 Hudson Street, New York City.
on A sheet of paper.
SHORT WAVE LEAGUE 93-101 Hudson St., New York, N. Y,

be washed. This globe helps you to intelligently log your foreign stations. The
statlon, emphasizing the long-distance woyrk of the operutor. '

This heautiful button is made o burd enamel fn four colors, ted. white, blue
Made in bronze, gold filled. not plated, Must be geen to be appreciated.

E? Prep-id3sc
gbove but in sobid gold. .. ... ... . Noddaapbaaadaodoas Prepald
dlameter, and are gumnied on one side. They are used hy members to amx to

multiples only.
per 26, Prepl.ldlsc
This besutifut map, messuring 18x26 In. and printed in 18 colors fs indis-
to sll parts of the world, political mature of the country in which s broadeast
F—SHORT WAVE Map of the World
TION OF ITEM B.
1t you do not wish to mutilate the muzagine, you may copy elther or both coupons
T i N R T
M LB
] e i re an |
Y b e L
| ] ¥
el | A
]

h

Asls ! II j‘ o] .ri?l
| piieyl Ql"F" et
[l | L = 1K ,_5_‘41 | oosan #‘.':1-574 2 ;
Mkl B B8 | TR | | sl .
i i

19 Lo
@—15c for 25 | | !'l" ‘ | :-ul.
2 wvandrrs

2o ta du
F—25¢ each

SRR
A AN ARL L LA

A—30c per 100

E—3kc ench

SHORT WAVE LEAGUE. 99-101 Hudson Steeet. Now York. N. Y
Uenilemen
i am already an eneolled memher in the SHORT WAVE LEAGUE 0O
1 am & new member and stlech my spblication to this coupon
Plesss send Mo the [ollowihg ehort wave essentisls ss listed 1n (his edvertisoments

{or which I emelose B herewith
Name
Address
City and State
Country

5138

Please mention SHORT WavE CRAFT when writing advertisers

www americanradiohistorv com
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DATAPRINTS|| “AWheowvar | oF AN A iers
= eceiver
(Continued from page 17) AT ANY ANGLE
Just the Layout of Parts on Sub-Panel
CONSTRUCT]ON Now turn your attention to some de- RCA RK’40
sriptive el o e a0 ek | | All-Wave Antenna $5.50

Information are the two clips for connecting the fila- |
ment-supply batteries. (Only two No. 6

dry cells in series will prove more than |
You Need sufficient fuor a long-time operation of this
To Build receiver.) Then following scross the panel |

is the detector tube, the 6:1 (5:1 is OK)
. audio transformer, the amplifier tube and
Electrical finally on the extreme right are the three
“B” voltage clips—one 45-volt tap, the
Apparatus other two serve as phone connections and
one of these also as the Y90-volt tap. The
YESLA OR OUDIN COILS negative side of the “B" connects to the |
Dataprint tontaining data for constructing negative of the “A” battery. .
this 3 ft, spark Oudin-Tesia cail. Reaulrss Then back of the audio transformer is |
§ W, 20,000 volt trantormer s e ter :$.75 || placed the prid-leak R2 and grid-con- |
000 WU Db denser C2 and towering up for a distance |

It's simple to install. Goes up in a
8 ineh spark, data for bullding, including eon of four feet ix the house-lath and small | few minutes, at any angle, wherever

lenser Jdats; requlres % 15,000 volt e pieens whie . e N
erneformar: se list belaw..... . 050 cross-pieces w hich support the loop-coils you can put a 60-foot straight wire.
Violetla type. hlEh frequency ta: 110 L1 and L2, . i
mllgl.\.c. or tP(i e 1';’ I!L;;I:hl:::\‘{...’" 0.50 When this completed support is fast- Gets more stations on both broad-
" otrestme and ** .. 0, a . X : s .
peomotet rar e & vacunm tubs encd in pluce, a wire (with one end casting and shortwave bands. Areally
oscHlintor ..eoaeoao-s 00 5006 00000AG PP ... 0.50 seraped) is slipped through the clip and " h il b iall
3 aﬁh lpl‘rlk Tesla cofl: operates on Ford fe- T held taut while passing to and over the | ne antenna that wi e especially
tion cofl ....... ... dissaaiieare eianeereens O - I P N P Py : R B B
g o ol din eolt: 110 ol A.C. Eiek- top cross-piece and terminuting its othe valuableindifficultlocations.Factory
EIES Eardosans anooaogcoagas evtarenssaes. O scraped end in the second clip. This muakes assembled, all joints soldered. Get
30 Tricks with Tesla and Oudin Colld—.. .. 0.50 the loop coil L1, and since a small hole is 5 b ) i
TRANSFORMER DATA drilled through the subpanel on the inner it from your RCA Parts Distributor.
1 k,w. 20,000-volt !ranutormn{r d-ur. ulu-'vn::. | side of these two clips, a_similur method
80"cycle prlmary. Buitable for wparating 3 . | | s used to put the loop coil L2 into place. | | RCA Mfg. Co., Inc, Camden, N.J.
k.w. 15.000-volt transformer data, 110-volt, However, the ends of L2 are soldered to # e t
60-cycle primary. Bultsble for opersting 8- so | | the proper wires underncath the subpanel. A subsidiary of the
inch Oudln coll ...ovvvivnrare veverrrsssese & The other item of dcscription is the

Electric Weldlng Transf. (2 K.w. 110 vt Prim.
18 Vt. Ser. Uther Sec. Vi, data given.).... 0
Inductlon Colls—1 to 12 inch spark dats.

RADIC CORPORATION OF AMERICA

radio frequency choke coil—labelled RFC.
This choke coil is made on a 3" length of

CRNUARIN, TR (LT P s 8 1" diameter wood dowe), with 100G turns
(Low, Mediur & High Power Data Giren of No. 36 D.C.C. copper wire close-wound.
1f you want to try a ground wire on this A N T E N N A

set, connect it to the A—, B— clip, but in
SLIDE my case, such a wire dampened the regen- SYSTEM 5
RULE eration quite a lot.
If the constructor is a “fan” for a par-
MIDGET ticular sheort-wave band, a little experi-
g menting with various sizes of loops L1
Metal 4° Dia. and L2 (and condensers (1 and C3) will

Price $2.00. bring in the desired results.

| Parts
2 .00035 mf. variable cundensers
2 vernier dials

— —

m——fz; NEW

With case and
tnstructions

=222 DUAL BAND

This rué:"mh-u sny Drt;blem lr:’ mu:;lgl‘lf-tlu-'.t d:l"l‘ 10-lnl;|(m rheustat and knob - _'! 1-TUBE AC-DC
, addition, subtraction, and propor lon? b, ' 4
.allc"'lls roots n:\nd powers of numbers, #ines, cosines. | | E:-:Jau?im':f':;nﬂfurmer 8 AMER'CAN
tahgents and cotangents “¢:r all :nzlie‘s:'lllo“l)%a:"g’ ;'..mez:;h.r'tl aridlenk $ - % FOREIGN
i u 1 ctions. T d . -
:l;mrv‘)!:{:z“ Adde and subtracts fra 1 .00025 mf. fixed ’;’:r::,l-co‘;zlenser. -
o ” “ ial” Rule, $5.00 1 top cross picce 47x %" x%"
8” Dia. 25" Scale *'Special ule, § B e e eces 414 Vo1l &
1_RFC coil . A
TE‘!.&%:\PI?‘%“E o ?tE:'l"d\:ho‘vE;'“n'u:‘f |17 l'l;e;, of No. 18 D.C.C. copper wire for L1 and b A $40 value
etlsm. G n be reserdad ‘'fast’’ & '
M ransiated “elow. o Canstruetlon 2 'ﬁne 6310] tube; for only
data (apeelal) ..........ooooieees L. 80,00 { 2 No. ry cells e |
1 90-volt “B" battery with 45-volt tap |

MAGNET COIL DATA . [+ e | KADETTE_77_ 526-95

Pawsrful battery eleciro-magost: lifte 40 ibs f T 1
110 Volt D.C. magnst to lift 25 ibe..... i
I

A real radio thoroughbred that brings an instant
ronseivusness of chunning ociginality. The clean flow-
| ing beauly of all things mew amd modern are superbty
retlecied in this exquisitely fashhonerd mlel

abimet In Deautifui shiced straight grain American
walnut  with Bl walout band miay.  Hluminated
ronveX  ervatal enelosed  airplane  «dialb with  vernier
drive. Luarge Electio Dynamie speaker and '‘Modern
to the Minute,”'

See your dealer or write for full information

INTERNATIONAL RADIO CORPORATION

Ann Arbor Michigan, U.S.A.

110 Volt 13.C., 300 b, Lift electromagne! 0.50
110 Volt D C. sclenold; lifts 3 1b. through 1 In. 0.3¢
110 VoIt D.C. aolenoid, lifts 6 Ib. through 1 in. 0.50
12 Volt D.C. solenoid, lifts 2 )b through 1 in. 0.50
A, C. Solennld. powerful, 110-volt. 60-cycle... 0.50
MOTOR—1/16 H.P., 110 volt A.C.. 80 c¥cle
(sultable lor driving 127 fan, ete.)—Data. 0.50
80 or 1.200 cycle Synchronous motor Dats..... 0.50

MISCELLANEOUS DATAFPRINTS

Electrle Furnace Regulator..
Treasure Lucator .. ;
Water Turbines.......

30 motor clrcuits—hook-ups

20 practical telephons hook-ups 35
100 mechanical novements for inve 50 AT '
I"olarized Relay—Ultra Senaltive ... .. 0.50 M
woctm-“r%ullcal l;uil (:hoﬁkilrllg toi.;)i{'ﬁf'i"' 0.50 | e —

ater: eels—How to Bu an| 1 our 5

ROUSE eo..ieoaoos teetenrareeensaisverecs. 0.50 .
20 g:—g&z Bellsd:\-ulu. a A Bottom View MCMurdO Sllver NO. 5D
Publie ress System ..........c.00ivinen . (The loop as econstructed wh t d bi

h AT elod T ase J E ed, hen tuned by k.
Electrio ehlme vinger: (s 10y a 250 mmf. condenser, will cover the range Pa++erson PR Ib
approcimately from 21 to 100 meters. If « H
20 “Electrisal Tricks’” for LODGES and | 100 mmf. condenser ig used, the range will Mldwe5+ A" MOdels

PARTIEE ...cocvionorrrrreonroenes $0.50 be frum approcimately 19 to 35 meters. Super Skyriders

With the smaller condenser, of conrse, there

How to Fry Fegs on Cexe of lce Electrically. .$0 50 will be less crowding of stations and tuning
awinding.- Sl Motor Armaturss.......... 088 | | il be easier. Unless the wire on this | EAE[ IEHH§ R e
YENGINEERING SERVICE BY MAIL" Ioop is made rery Tigi({, considerable dlﬂi' o

(20% off en ordses for $3.00 or mors. No C.0.D.) culty ;uill be e.rperienrer{ with frc:;ue:_e(-y in- €3 Cortlandt St.
ptability, the slightest vibration causing the DAVEGA Dept. 5, New York Clty

The DATAPRINT COMPANY get to be detuned quite severely. The best
Losk Bax 322 RAMSEY, N. i gsolution would be to use copper tubing in- Nationally Known Distributors
stead of copper wire~=Editer) |

Please mention SHoRT WAVE CRAFT when writing advertisers
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Without doubt you wiil have to go a long way to buy better
books on short waves than you find on this page. Each book is
written by a well-known authority on short waves .« . each book
has been carefully illustrated with photographs and diagrams to

make the study of this field of radio much simpler. The volumes
on this page are the finest hooks on short-waves which are pub-
lished anywhere today. Order one or more copies today . . . find
out for yourself how fine they are. Prices are postpaid.

| e How to Get Best Short-
3 ” Wave Reception
n
N J OW q By M. HARVEY GEILNSRACK
4 TOGET |- This hook telle You everything yuu ever wanted 1o know
sbiut short wave recaption
4 BEST || lie author, a necdesamnnl radio listenor wnd radin fan for
] § mnlmﬁe- &ihad y long sxperience in radlo reception
L LIt
12 B oﬂrmm— Why 1 »Net ennbled to pull in stations feom all
. 1 il 100 watters, 10 miles swa¥. and
| It c | at the next fellow with & much better and more
e cupensih s equibtient. cen only pull in the powerful etstions
N ) f N that any enn get withow! nuech ado®
I Hamey Cransack o3 1 i
| s i ey I
& W aves whd what the listenes henr
| |I !I S o see L3 rocaiver of cunuerter® "
o} ¥ d when to lten in on the short waves-
g ] hori-wave atstions
- =" 4 OFt wave reception,
[ 5 fur short-wave reception.
[ twave recevera
T

Fon shurt-wave gtations

The k vinkes aucellent resding mntter, Thare are many
r.mslx-‘i_nl whort-wavs recebtion thut evea some of the “old-thmars™ do not kaow. Be sure
o 1
Stiff, flexible covers

40 llustrations, 72 Pages.

B 50c

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

’l’llls is the best and wmest up-to-dute book on

the subject. It 1x dited and prepared by the
editors of SHORT WAV CRAFT, nnd contains
a wenltit of material on the iilding nimt oper
ation. nut only of typicsl short-wave receivers,
but short-wave converters as well.  Dozens of
short-wuves wets are found in this book. which
contalns hundreds of {llustrations; actual phia 'm
tograpbs of sets built, bookups and dingraius VE
gitlore, "fcﬂ\(fﬂs

This hook is gold only at a ridiculonsly law
brice hecause it is our atm to put this valu
able work Into the hands of every shurt.wave
enthusiast,

We know that 1t you are at all Interested in short
waves you will not wish to do without this book. It
is & most important and timoly radio publication.

150 Hiustrations, 72
S50c

Pages. Stift,
THE SHORT-WAVE BEGINNER'S BOOK

fexible covers
—lmadion

e to the
nly low-

" It s
ount of important fnforma-

- all shout aerinla. noiss climi-
on coil winding end other

. . conv
nation. all about redio tubeg,
subjecte.

Partial List of Contents

q«::in§ Startsd in Shatt Waves—tha fundamentsls of slss.
tricity. Symbuls. the Shert Hand of Hadiohow to remd scha-
matls dingrams.  Short Wave Coile—various types and kinds in
making them

Short Wave Aerisle~the pointe that determine s good serjal

from an innfficient one.

The Tr ol Lowd-in for reducing Riatie.

The er’s Short-Wave Recofver—s simple ane tube L3
that anyoms can bylld.

How to Tune -Ihe Short-Wavs Set—telling the important pointe
T ealoYment with the 8-W get,
onstruction of coils

75 Ilustrations, 40 Pages.
Stiff, flexible covers

25c¢c

A ——
S e
101 SHORT-WAVE HOOKUPS \I

Compiled hy 1he Editers of SHURT WAVYE CRAFL T
="

EACM and every hook-up snd disgeam {llustested ja also -
mpan harough anstiin of what thie

e
what Biarts sre reqnired

ih

& information. v. of resiprurs, ete. in 3
s £ you went to k‘;.o order te build the set o tg |1\'\5 e e "":-I'|
vuk up the dsls required. | Ry
Lo sure. all of the impottant sate =hich have apneared 2| i i S
0 Print during the past five Years are jn 1 slughl % A .l‘
S6ts auocl the [ [ . th ¥ Twinplen. o r- 1 |
Lo Mega Ivne  [riplex =l ] ¢
n N OEL
Battery, 3 tube Ha | =
tor. © ho A . “'Doeele” 3y O Doertafal | a1,
Henal ticipper™” Duo K.F. 4:tubs Recsiver, The Snekant |5
233 Tapped Coil Reeaiver. Glube-Girdler 7. The 2-Tuhe & AVE
Champ 2 Tubes Equsi 3. llam Band ~2-Tuhe [ =
Wv.‘:h A\H-ﬁ\';y [} h.‘;u;:n Eeonnmy 3, he | "I "OOK UPS
nerative-Oscillodyne” will be fonnd here. %
Plions. In many cnpes, we have alss incliuled b |
hiak.-up for thuss who do not wish to follow regular  PEl W
hook-up. hut wish to have s regulsr wiring dincram |5
Th s very handy yolume. sopecially for thase “fane” | % |
who wish to study the beet sets in the shart-wave act. fe =1 .I
one tube up to ten tubes. b

100 tlustrations, 72 Pages, soc \_“{_i‘l_n_n_-u—r

Stif, fAexible covers i £

HOW TO BECOME AN AMATEUR I
RADIO OPERATOR

VW E rhose Lieut, Myron F. Eddy to write thia book hecauss
s siperjence fn the amsieur beld has made him pre-
ethinent in thipline. For my cara he was instructor of radie
telegraphy wt 1the R,C.A. I ut. ¢ is w metuber of the
K. of Hadio Engineers), sle. the Veteran Wire-
less Opersture’ Assiciation.

It you intend 1o become & licensed code obeeator. if you wish
to take up phone work aventuslly—this la the book You must

“ Partial List of Contents

Waye of learning the code.
ing with necepenry Gril} word
work with approved methoda.
tions of radio terms. unite snd .. c
monly used Dieces of radio equipment. This chapter gives the
working terminology of the radio operator. Giraphic ay nibols
are usod to indi the var arte of radin eircu General
radio theiry par IHI'I,I‘;‘V [ polies 10 the be
electron Ihlﬂ\'ydil briefly «. - theR waves—their cres

I

F
T circuite. pa rly 3hm used in eadic
nnd typieal hanic circuits are soalys tme
receivers that are beink used with success hy anat :
are tald how to build snd oPerate these seta. Amstsur trane.
i i turniah

X with apec) S o com.
150 Mustrations, ,iruction that sy be used
€ 72 Pages, stits, ik frame ctifirs. Blters.butiories
flexible covers Thich contnine the Dnrernationa |
tnhies fir reference purpuses. eic.

VRt comveraion
TEN MOST POPULAR SHORT-WAVE
RECEIVERS

—HOW TO MAKE AND WORK THEM

Tlll-: wlitote of SHORT WAVE CRAFT have selected
ten ocutstanding short-wave receivers and th
described in the new volunu Lach recelver is f
s complets layout. bictorial rep:
he of the sat ) hookup and all w while
eDecifications. Everything {rom the simblest otie-tube set
to a 5-tubs T. R. F. receiver is prasented. mplete liste
uf parts ere given to make sach set sompleta.

shown how to oporate the receiver to ite man

1
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Oh! for a Ham "Shack”
Like One of These

(Continued from page 21)
Lt. W. W. Johler

oscillator, a 841 buffer, and a 203A final,
and @ Collins impedance-matching network.
Lieutr. W. W. JUHLER,
Kemper Military School,
Boonville, Missouri.
WINTP
(Continued from page 21)
input modulated by a pair of 46’s in class
“B” I use a Collins 7Y speech amp. which
consists of a 53 and a 245, and a Turner
type G crystal microphone on both of the
above rigs. These outfits were built by
WONBZ. The receivers are a RME9D-S.5.5.
pictured, and a National ACSWS5 Thrill
Box not shown. I have a 47 xtal osc. and
a 45 final amp. with about 20 watts input
on 40 and 80 meter CW on a 3630KC and
7260 KC.
BiLLy BRENTLINGER, WONTP,
(The Noisy Talking Politician)
1625 South 11th Street,
Terre Haute, Indiana.

Paul Bauerle
(Continued from page 21)
watts input. Rack and panel are made of
steel, and all parts well insulated.

The station is remote controlled by relays

operated by push-buttons on desk.
PauL BAUERLE, WBAHY,
Lansing, Mich.
VU2FY
(Continued from page 21)
s¢ that either receiver may be used by the
flick of a switeh.

The aerial used is a half-wave Zepp, with
64-foot feeders, and
Efficiency is the keynote of the station
which is classed as the finest in all Asia.

LioNeL F. STETSON,
1945 Argyle St.,
Chicago, Il.

One Year's Subscription 1o
| SHORT WAYE CRAFT |

| FREE
[ for the “Best” Station Photo

Closing dats for each contest—75 days preceding
date of Issus: April 15 for July lssue, ¢tc. Ths
editors will act as judQes and their cplnions wiil
be final. In the event of a tie a Subscription wil
be given to each contestant so tying.

it’s non-directional. |

New ACR-175 Amateur

Communication Receiver
(Continued from page 23)

single-ended pointer simultaneously tra-
verses a vernier scale of 100 divisions
spaced equidistant around the entire cir-
cumference of the dial, this pointer mak-
ing a complete revolution per vernier in-
dex division. Thus, any station can be
logged accurately by noting in sequence
the band letter, vernier index scale num-
ber and vernier scale number.

Thig article has heen prepared from duta
supplied by courtesy of RCA Manufactur-
ing Company.

A Long-Lines Oscillator
and Modulator

(Continued from page 28)

erage double-button carbon microphone.
As a matter of convenience to the pur-
chaser some antenna specifications are
given, which will enable him to construct
a fairly efficient radiating system for the
Eagle Long Lines Transmitter. This ar-
ticle has been prepared from data sup-
plied by courtesy of Eagle Radio Co.
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GENERATORS
TURN  SCRAP  INTOQ

MONEY,

economically  auto generators can  be
converted into A.C. or D.C. generatord
apd D.C. moters, 2 to 1000 volis; fur
sound, radio, power, llght. or weldink.
No previous experience necessary—coin-
plete informativn all in new book, with
siinpie instructions and 1llustrations.
Endorsed Ly thousands, Only $1.00
?osrpnhl. Autepower, Inc., 114 8.
toyne Ave., Chicago.

“HAM'* OFFERS AND WANTS

SKYRIDERS CHEA—SELL OR
trale—Can use cameras, lenses, hino-
codars, etc.  \Wells-Smith Radie Corp..
26 N. Wells st., Chicago.

WANTED COPY OF LODGE'S
“Mignalling Through Hpace Without
Wires.”! State price and condition,
H. W. Seror, % Short Wave Craft,
99 Hudson 8t., New York City.

SELL OR SWal' CANDLER CObDE
Course with Key, I'henes, Osclllator.
3 Tube hattery Short Wave Recelver.
Hand Spread  Colls. Want 5 Meter
Transeeiver. W3FY1. Holtwood, Penn.

sALE TRADE KOLSTER 61 Rb-
ceiver, Bemnard AC Test Oseillator,
Large Sampzon Two Flfty Address Am-
plifier. wWant Short Wave Recelver,
Glenn Watt, Chanute. Kansaa.

1 WISHI TO TURN SOME OF MY
used short wave parts, ete.. into cash.

Iteal bargains. \When writing, state
your needs, Alvert Freeman, South
Hanson, Mass.

i = .

NORDEN NAVY MODEL 34, 9
tube supcrhetermbne, Weston Meters,
AVC. 8 to 350 meters. comblete § ,
Neice. 37 S8t.. Wondslde, N.Y.C.

I phone transmitter. receiver, and moni-
tor—Twenty  Dollars. 1. N, Wolfe,
| Moumouth, Illineis.

COMPLETE, TWENTY WaTT

ASSIFIED

Advertisements are inserted at 5c pe.
dealers. Each word in a name and address i

USED  SKYRIDER COMPLETE
$17.50, used Super SkyTider complete
$35.00. used Silver Masternivee X

Autopower shows you how easily and complete $35.00. usl Masterpiece 111N

complete $13,.00, Write, WOARA, But-

ler, Mo
f METER AC RE(CH

VERS $3.80,

r word {o strictly amateurs, or 1uc a word to manufaciurers or
s counted. Cash should accompany all orders. Copy
for the June issue should reach us not later than April 6.
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RADIO ENGINEERING

EXACT COMES OF APIARATUS
described In thla magazine or any olher
radio equipment—cusiom bhullt  with
parts bought at lowest prices anywhere!
Expert workmanship. Results guaran-

Phane Transmitters. $2.75, Postpaid, |teed. QQuotations cheerfully  given.
wired, tested.  Falwarnds, 3312 N, |Custombuilders. Dept. A, 113 West
Thillip St., I'hiladelphia. 57th, New York City.
INSTRUCTION SHORT WAVE RECEIVERS

AMATEUR LICEXRES, COM- INSTRUCTIONNS 18 DISTANCE
plete training, Resident and_corre- | Crystal Sets—record 2100 miles; ""lta-
spondence courses. Every graduate a|diobuilder” yeur: 25e. Lahoratories,
licensed operator, $1.50 weekly, Book- | 151-A, Liberty, San Franclsco.

let., New York Wireless Schoul, 1123
Broadway. New York,

RADIO ENGINEERING. BROAD-
casting, avlation amdi police radio, Sers-
ifelnz. Marine and Morse Telegraphy
taught thoroughiy. All _expenses low,
Catalog free. Dodge’s Institute, Colt
Bt., Valparaiso, Ind.

MISCELLANEOUS
LAW

OHM'S
Llghtning Slide Rule; soives all prob-
lems of Voltage, Current and Reslst-
ance, Power, Wire Sizes. ete. Renge: 1
niicra-amp. to 1000 amps.; 1 micro-volt
to 10,000 volts; 1 micro-chm to 10 meg-
ohms; 1 micro-watt to 10 megawattits;
wire alzes © to 38 B, & B. gauge, In-
troductery prlce $1.00 prepaid.
Dataprint Co.. Box 322, Ramses, N.J.

CALCULATOR—|

QSL—CARDS—SWL
SHORT WAVE LISTENER'S, QSL

Cards. Attractive. Ressonable, Sam-
ples  (8tamps), W-8-E-8-N, 1327

Cone, Toledu, Ohio.

DPIRECTORY=—100 SWL TRADERS
—l0c! Glenn Godwin, 5 Mlldred.
Binghamton. New York

|SWL's WITH OFFICIAL SHORT
Ware league Fahlem. WYSIF., Spring
Toad. Hinsdaie, 111,

TQSL__CARDS, NEAT, ATTRAC-

tive, T bly xriced. free.
Miller. Printer. Ambler, Pa.

STORT WAVE SETS
Right. Guaranteed.
Childs, Pa,

RBRUILT
John Keegan,

IN STOCK: TR-I16s $05.70 COM-
plete prepaid, PR-16Cs £101.70 pre-
paid, Lreting 125 $93.00 prepaid,
Super-Scvens $49.50, 89 Super Sky-
riders $79.50, BXYs $39.50, ACR-1i3
$119.50, National, liammartund receltv-
ers. Trade-In your receiver. Cade ma-
chines rented. ‘Write. llenry Radio
Shop. Butler, Mlssouri.

RECETVERS—NEW
solit and traded in. Hammarlunds,
Natlonals, RME, 8kyrider. Schwarz
Radie Service. 15 Lawrence Ave.,

AND USED,

0 Dumont, N. J.

TRANSMITTING EQUIPMENT

ALL METAL CRYSNTAL HOLDER,
for ‘Transmitters, guaranteed $1.45.
Bchwarz Radio Service, Dumont, N. J.

CRYSTALS 380 AND 160 METER
banda 93c. A stock of 1.000 crystals
insures you prumpt delivery. New type
shielded holder 60c. Fits five or seven
prong  socket. Hpecify type, White
Radie Laborstory, Sandpoint, Idaho.

8, W, COMPONENTS
PLUG-IN COILS. WRITE FOR

;-uloguo. Noel, 728 Birch, Scranton,
‘a,

- of INTEL

S — SRR AR TR TP R ~ FE o

M STR
NEW YORK CITY

- o AMATEUR
WamDBOOK l

tell how
Irlceder resistors,
ete., without
formulas
switrhing,
ist., Chicago.

"RESISTOR
EADQUARTERS

23 pakes of ingenious tahles and charts
to lvose  voltage

FREE-

NEW 1936
BARCAIN RADIO TREATISE
64 lllustrated Pages—Two Colors

For Radio Servicemen, Dealers, Experi-
menters and Short-Wave Fans.

Get this FREE Radio Treatise and data book
today. Merely send a 2c stamp for postage

together with your name and address. No
waiting; book by return mail.
Contains valuable radio information, dia-

grams, useful formulae, shert-wave hook-ups and
coil-winding data, hints on receiver circuit analy-
sis, calculation of shunts and multipliers, etec.
Aside from this, you will find, a large array
of interesting radio merchandise such as Euro-
pean, American and Short-Wave receivers;
Public Address apparatus from & up to 40
watts; new all-metal tube equipment; etc. etc.

WRITE TODAY—Enclose 2c stamp in letter
for postage. Radio Treatise sent by return
mail. IT'S ABSOLUTELY FREE.

RADIO TRADING CO.

101A Hudson St. New York. N. Y.

diviilers

filament Thweostats,

difllcult  ealeulations or
Complete  duta
Price 10¢ from vour jobher
or Ohmite Mfg. Co.,

ot hanl-

4839 Flournoy

We Maketo Your Specifications

Metal Cabinets, Chassis, Shield Cans to fit
Chassis, Panels—Aluminum or steel.

Send us your drawing for estimates.

KORROL MFG. CO. Inc., Dept. §-5
232 Greenwich St., New York City

Please mention SHORT WavE CrarT when writing advertisers
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W2AMN's All-Band Transmitter

This view clearly shows the antenna tun-
ing “network,” together with a complete
pentode final amplifier. The plate tank
coil and tuning condenser are on the right,
and the grid tuning circuit is on the left.

voltage ratings, because a failure of a
part due to breakdown can cause serious
damage and no doubt, where high-power
equipment is used, considerable expense.

The modulator is very simple and ade-
quate for close-talking into a crystal
microphone and of course for natural oper-
ation of a double-button carbon mike. Any
fairly high-gain audio amplifier, delivering
an output of from three to five watts, will
serve.

Key-down meter readings of the trans-
mitter as described will be as follows.
Plate current maximum 160 ma. Screen
current max. 50 ma. D.C. grid current
max. 18 to 20 mills. Output 240 watts with
2,000 volts on the plate, 45 plus on the sup-
pressor and 45 minus on the control grid.
These are for “CW?" operation.

For “phone”—plate current 75 ma., grid
current 15 ma, 135 volts negative on the
suppressor and 45 volts negative on the
control grid. Screen-grid current 50 ma.
carricr output, approximately 55 watts.
The above is for the 8063. ]

If the RK28 is used the readings will he
approximately the same except that the
suppressor negative voltage will only have
to be around 45 to 50 for phone.

This transmitter was used in every band
from 80 down to 10 meters. And the ten
meter operation was quite surprising; good
output was obtained on both phone and
C.W. with the b»late voltage reduced to
around 1,500. The phone carrier appeared
to be around 30 watts and over 130 on C.W.
We worked Kurope, Asia and Africa the
first week on the air, with the transmitter
in the 10 meter band. On_ other bands
the DX was equally as gratifying.

Amplifier P’late
Coil Data

80 m, band. 22 turns of No. 12 tinned
copper wire on a Bud 3 in. dia. grooved
ceramic form. .

40 m. band. 16 turns of % in. copper
tubing 2% in. inside diameter wound to a
51 in. length. ) )

20 m. band. 8 turns % in. copper tubing
2 in. inside diameter, wound to a length
of 3% in. )

10 m. band. 4 turns of 3/16 in. copper

(Continned from page 11)

tubing 1 in. inside diameter, wound to a
length of 3% in.

Two sets of jacks are provided for these
coils, one set spaced 5'% inches and another
32 inches. They are Bud medium size
(1'% in.) jacks and plugs.

Amplifier Grid Coils

80 m. band. 38 turns No. 22 D.C.C. close
wound.

40 m. band. 8 turns No. 22 D.C.C. close
wound.

20 m. hand, 8 turns No. 22 D.C.C. spaced
to length of 1% in.

10 m. band. 3% turns D.C.C.
spaced to length of 8, in.

The grid coils are all wound on 4 prong
XP-53 Hammarlund coil forms, 1'% in.
diameter.

No. 22

Antenna Loeading Coil

34 turns of No. 12 tinned wire on a 3 in.
Bud eeramic form with clip to short out
unused turns for the higher frequency
bands.

Link coupling consists of one turn each
end of twisted pair of heavy wire.

Power Amplifier Unit
8—.001 mf. mica condensers (5.000 volt)

Aerovox,

3—.001 mf. mica condensers (1,000 volt)

Aerovox.

2—.002 mf. mica condensers (5,000 volt)

Aerovox.

1—50 mmf. midget variable condenser, Ham-
marlund.

1—100 mmf. transmitting condenser (6,500
volt), Hammarlund.

2—200 mmf. transmitting condensers (2,-

000 wvolt), Hammarlund.
1751;1,(0:00 ohm 200-watt resistor with slider,

1—10,000 ohm 10-watt resistor, I.R.C.
1—0—200 ma. meter, Triplett.
1—10—2.5 amp. thermo-couple meter, Trip-
ett.
2—3 in. grooved coil forms (ceramic), Bud.
1—5 prong large socket for 803, Bud.
41 dwong XP—53 c¢oil forms, Hammar-
Tund,
1—Transmitting R.F. choke, Hammarlund.
1—19x10% in. panel, Wholesale, Radio.
1—2%x11 in. chassis for above, Wholesale
Radio.
dials

2—14% in.

(LA,
2—312" dials and flange-type knobs, 1.C.A.
1—803 tube, R.C.A.

Jacks, switches, ete.—Bud.

and flange-type knobs,

Power Supply Unit

2—2 mf. high-voltage filter condensers (3,-
000 volt) Sprague.

2—15 henry 250 ma. Filter chokes, Thord-
arson.

1—100,000 ohm 200-watt resistor, I.R.C.

1—2%-volt, 10 ampere, filament trans-
former, Thordarson.

I—high-voltage transformer, 2,306 volts
cach side of center-tap, with split pri-
mary, Thordarson.

1—10-volt filament transformer, Thordar-
son.

2—lfrcimt-panel mounting sockets for 866's,
3ud.

2—866 tubes, R.C.A. Radiotron.

1—19x103; in. panel, Wholesale Radio.

Modulator

1-—300-volt power transformer, Thordarson,
230 henry *‘receiving type” chokes, Thord-
arson,
G—8 mf. electrolytic condensers, Cornell-
Dutiilier.
1—15,000 ohm 25-watt resistor, 1.R.C.
l—suppressor-grid coupling transformer
for pentode, Thordarson.
1—3 meg. Y%-watt resistor. 1.R.C.
1—3.500 ohm %-watt resistor, [.R.C.
2—100.000 ohm %-watt resistor, I.R.C.
2—% meg. %-watt resistor, 1.R.C.
1--500 ohm, 1-watt resistor, LR.C.
The above small resistors are I.R.C. in-
sulated type.

www americanradiohistorv com

2—.1

s

mf. by-pass condenser, Cornell-Du-
bilier,

3—{ mf. by-pass condenser, Cornell-Du-
bilier.

1—20 mf. by-pass condenser, Cornell-Du-
bilier,

1-;..(])})& mf. by-pass condenser, Cornell-Ti-
silier,

1--57 tube, R.C.A. Radiotron.

1—2A5 tube, R.C.A. Radiotron.

1—80 tube, R.C.A. Radiotron.

1—panel 19x83%, Wholesale Radio.

General
4—%heavy-duty” layer-built 45-volt bat.
teries, Eveready. (These also serve as
bias for low-power stages.)
1—6 foot by 19 inches relay rack, Whole-
sale Radio.

Rack and panels are finished in black
crackel enamel. The various insulators,
jacks and switches used were Bud. The
relays were constructed from material on
hand. However any efficient commercial
type relay may be used. The microphone
shown in the photo is an Astatic crystal
microphone.

3 Meter "Long Lines”
tContinued from page 28)

without turning off the plate supply volt-
age. In this particular model, larger cop-
per tubing is used than found in the aver-
age transmitter, and it can be expected
that the efficiency will be somewhat in-
creased because of this fact.

The design is such that the transmitter
can be fastened to the wall or mounted on
a table; rigidity is one of its outstanding
features.

This article has been prepared from
data supplied by courtesy of American
Radic Hardware Co.

L

This view shows the high-voltage “power-
supply” and the modulator, with the relay
panel in the upper left-hand corner.
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Two New Tubes

(Continued from page 57)

D.C. Plate Voltage—750—1000 Volts.
_D.C. Grid Voltage (Approx.)— —290— —310

Volts,
v ll‘cak R.F. Grid Voltage (Approx.)—415—435
olts.
D.C. Plate Current—90—90 Milliamperes.
D.C. Grid Currrent (Approx.)—20—17.5 Mil-
liamperes.
Driving Power (Approx.)—7.5—6.5 Watts.
Power Qutput (Approx.)—42—58 Watls.

As R.F. Power Amplifier and Oscillator—Class
C Telegraphy

Key-down conditions per tubc without
modulation

D.C. Plate Voltage- -1250 max. Volts.

D.C. Plate Current—100 max. Milliamperes.
D.C. Grid Current—-20 max Milliamperes.
Plate Input—125 max. Watts.

Plate Dissipation—50 max. Watls,

Typical Operation:
Filament Veltage (A.C)—7.5—7.5—5.5 Volts.
D.C. PPlate Voltage—i50—1000—125¢ Volts.
D.C. Grid Voltage (Approx.)-— —175— —200
225 Valts.
Peak R.F. Grid Voltage (Approx.)--300- 325
350 Volts.
D.C. Plate Current—90—90—-90 Milliamperes.
D.C. Grid Voltage (Approx.)- -20—17.5—15
Milliamperes.
Driving Power (Apprex.)—5.5—5h -4,h Watts.
Power Qutput (Approx.)—42—58—735 Watts.

Cathode Ray Oscillo-
graph

(Coutinued from page 33)

and a rapid “cut and try” procedure may be
used.

A trunsgient is usually a rapid intense
change in voltage in a circuit, accompan-
jed by a corresponding change in current,
serving to temporarily unbalance all volt-
ages, excite cireuits by *“impact.” modulate
voice, D.C. and high frequency components
and cause general trouble,

While most other troubles of a periodie
or recurrent nature can be identified, meas-
ured and contrelled by ordinary means
although tedious, the Cathode Ray Oscillo-
graph is the only instrument vet developed
that can deal directly with transients.

“Keying"” Problems

1f, for example, we attached the top
vertical plate of the Cathode Ray Oscillo-
graph to paint 1 of Fig. 8A. and the lower
ome to point 2 while the horizontal ones
were being supplied with the highest pos-
sible frequency saw-tooth wave (between
90 and 100 ke.) we might get a pattern
somewhat like that in Fig. 6B, which
would indicate serious key clicks in the
transmitted wave as well as broadness of
transmission. A condenser across the key
might reduce as in Fig. 7B or even in-
tensify this effect as in Fig. 7C, due to
instantancous charging. A resistor in
series with the condenser to reduce its
charging rate when the circuit is opened
will be very helpful. If made variable.
the resistor may be varied for minimum
transient cffects for both opening and clos-
ing of the key circuit. Good key operating
characteristies are indicated in Fig. 8B
with the circuit of Fig. 8A. The adapta-
bility of chokes in various key circuits
may also be given a decisive test in this
way. These preblems are almost entirely
a matter for the Cathode Ray Oseillograph,
as the “ham” has nothing else but his ear
by which to make circuit corrections of
this nature,

Degrees of coupling to prevent transient
effects and the formation of sub-harmonics
due to “tight coupling” may be discovered.
The antenna may be adjusted to the best
possible impedance match to the transmit-
ter circuits by variation of factors con-
trolling the impedance of each circuit until
the best product of oscillograph amplitude
| and antenna current exists.

(This article was specially prepared for
SHORT WAVE CRAFT by Mr. Sprayberry,
Fresident of the Sprayberry Academy of

| Radio.—Editor)
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This year, SHORT WAVE CRAFT cele-
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ing book.
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National offers a thoroughly engineered part for nearly every radio pur-
pose. The entire line cannot be compressed into our twenty-page cata-
logue, much less a single page. But look over the group above. Trans-
mitting condensers from the little 1000 volt TMS in the foreground to the
12,000 volt TMA at the rear. Low loss ceramic coil forms for every
amateur band. Low loss sockets for nearly every tube type, from acorns
to power pentodes. Flexible couplings from the little TX-12, which will
work around a corner, to the big fellows for heavy condensers, high volt-
ages, and low-losses. Strain insulators, spreaders, lead-ins for the an-

tenna: stand-offs, chokes, dials for the rig. National has what it takes.

NATIONAL COMPANY

61 SHERMAN STREET MALDEN, MASS,
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UALITY INSIDE AS WELL AS
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| 80 Advanced Features

18 Tubes and 6 wave bands are but
two of the 80 advanced features
|that include every worthwhile ad-
vantage, that even the most critical
radio technician and enthusiast could
ask for. Some of the other exclusive
features are: Station Finder Button,
enabling “hams” to secure CW—

set between stations—38 Tuned
Circuits give Maximum Selectivit

4 Gang Condensors—Reinforced Capacitors
and Pre-aged Intermediate Frequency Traps-
formerspreventdrift, ete Thebalanceofthe 80
features are described in detail on pages 12 to
2l inclusive, of the new FREE 40-page catalog.

Before you buy any radio, write for the free
40-page 1936 catalog, and learn about the
successful Midwest Laboratory - To - You
policy that saves you 309, to 50%, that gives

ou 30 days free trial in your own home.
No middlemen’s profits to pay. You buy
at wholesale price, direct from Laberatories
.. making your radio dollar go twice as
far. You can order your- 1936 Midwest

radio from the new 40-page catalog with as
|much certainty of aatisfp
to come yourself

action as if you were
to our great laboratorics.

| 6 WAVE BANDS | SAVE

Silencer Button, which silences the |P€
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up Direct gromt
10 0 Miudwes! Laboralosies.
O:" CE again, Midwestdemonstrates its leadership
by offering the world’s most powerful super de-
luxe 6-tuning range radio. It is a master achievement
...today’s most highly perfected, precisely built,
laboratory tested unit. It is a radio-musical instru-
ment that will thrill you with its marvelous super
rformance...glorious new acousti-tone...crystal-clear
‘concert” realism...and magnificent foreignreception.

Only Midwest Gives 6 Tuning Ranges (414 to 2400 Melers)

Midwest is the only radio in the world that posi-
tively covers every possible and useful wave band.
Accumtelgemade, recisely assembled, rigidly tested,
this 18-tube Super e Luxe radio assures the{Jrilliant
super performance that radio“hams” and enthusiasts
demand. The 18 tubes permit of advanced circuits making
it possible to use the tremendous reserve power, and to
exert the sustained maximum output of the powerful new
tubes. These sets are vibration tested, many times, until
“creeping screws” and other means of nciiuslmcut are locked

permanently in positica. 1t is interesting to note that this
1s the only home i »
receiver that is v

“aged.” All shrinkage A \ 3 7
and driftare completely 4
eliminated by the use &
of su catures as
reinforced capaci-
tors, pre-aged in-er-
mediate frequemcy
transformers, as well
as elaborate pre-aging o _
|tcsts and processes.
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The Midwest “A” band chart, Mlustrated at left,
shows how the perfect reception of the Midwest
equalizes the widely varying powers assigned to
those fortunate stations enjoying cleared channel and
semi-cleared annel broadcasting. These stations
come in clearly and with equal volume. The short
wavering lines indicate that many stations are operats
ing on the same wave length. These stations are useful
only when one of them is located close to your set.
Charts, illustrating the stations that can be
secured on the five additional bands, are pictured
on pages 20 and 21 of the Midwest catalog.
You save 30% to 50%. . .you get 30 days FREE trial.
.« .as little as $5.00 down puts a Midwest radic in
your home. You are triply protected with & One-Year
Guarantee, Foreign Reception

uarantee and Money - Back
Guarantee. Write' for REE
1936 catalog. See for yourself that
this super radio will cut.perform sets
costing two and three times as much.
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MAIL COUPON TODAY for FREE 30-DAY TR
__ a4 40-PAEE FOUR COLOR CATA

MIDWEST RADIO CORPORATION,

Meke Easy
Extra Money

Dept. 14-M Cincinnati, Ohio. Neme. ..
Without obligetion on my part, send
me your new FREE catalog, complete Addre
details of you: liberal 30-day FREE T
owh

trial offer, and FREE Miniature Rotat.
¢} ius 18-tube Dial Thisis NOT aa order.

e e———

Check :] if ioterested ic @ Midwast All- Wave Battery Radie

Check
Here for
detells

State.
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