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WILL TRAIN YOU

TO START A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS

J. E, SMITH
President
National! Radio
Institute
The man who has
directed the home
study training of
more men_ for the
R adio Industry
than an other
man in America.

" HERE ARE A FEW EXAMPLES
OF THE. KIND OF MONEY
| TRAIN MY MEN TO MAKE

EARNED $50 FIRST MONTH

IN SPARE TIME
] knew nothing about Radio. After four
lessons I began servicing Radios, earning
$50 the first month. Last winter I made as
high as $100 a month in spare time.”—
G. F. WALTON, 808 West Olney Road,
Norfolk, Va.

OWN BUSINESS PAYS
$300 A MONTH
*T pow have my own Radio business which
shows thrce hundred dollars a month profit
—thanks again to National Radio.”’—
FRANK T. REESE, 39 N. Felton St.,
Philadelphia, Penna.

CHIEF OPERATOR IN BROADCASTING
STATION WMPC

“When I completed 20 lessons, I obtained

my Radio Broadcast Operator’s license and

immediately Jjoined Station WMPC, where

I am now Chief Operator.””—HOLLIS F.

HAYES, 85 Madison St., Lapeer, Mich.

Get My LESSON on
Radio Servicing Tips FREE

I'll prove that my Training gives practical,
money-making information, that it is easy to
understand-—that it is just what you mneed to
master Radio. My sample lesson text, ‘““‘Radio
Receiver Troubles—Their Cause and Remedy,”
covers a long list of Radio receiver troubles in
A.C.,, D.C.,, battery, universal, auto, T. R. F.,
super-heterodyne, all-wave, and other types of
sets. And a cross reference system gives you
the probable cause and a quick way to locate
and remedy these set troubles. A special sec-
tion is devoted to receiver check-up, alignment,
balancing, neutralizing and testing. Get this
lesson Free. No obligation.

MAIL
COUPON
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WITHOUT CAPITAL

Do you weant to make more money? The world-
wide use of Radio has made many opportunities
for you to have a spare time or full time Radio
service business of your own. Three out of every
four homes in the United States have Radio sets
which regularly require repairs, servicing, new
tubes, ete. Many sets are old and will soon be
replaced by new models. I will train you at home
in your spare time to sell, install, service, all
types of Radio sets—to start your own Radio
business and build it up on money you make
in your spare time while learning. Mail coupon
for my 64-page book. It’s Free—It shows what
I have don  for others.

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Practically every ncighborhood needs a good
spare time serviceman. The day you enroll 1
start sending you Extra Money Job Sheets. They
show you how to do Radio repair jobs that you
can cash in on quickly. Throughout your train-
ing I send you plans and ideas that have made
good spare time money—from $200 to $500 a
year—for hundreds of fellows. My Training is
famous as ‘“‘the Course that pays for itself.”

There’s a Real Future in Radio
for Well Trained Men

Radio already gives jobs to more than 300,000
people. In 1935 over $300,000,000 worth of sets,
tubes and parts were sold—an increase of 20%
over 1934! Over 1,100,000 auto Radios were
sold in 1935, 259% more than in 1934! 22,000,-
000 homes are today equipped with Radios, and
every year millions of these sets go out of date
and are replaced with newer models. Millions
more need servicing, new tubes, repairs, etc.
Broadcasting stations pay their employees (ex-
clusive of artists) more than §23,000,000 a
year! And Radio is a new industry, still growing
fast! A few hundred $30, $50, $75-a-week jobs
have grown to thousands in less than 20 years.

Get Ready Now for Your Own Radio Business
and for Jobs Like These

Radio broadcasting stations employ engineers,
operators, station managers and pay up to
$5,000 a year. Spare time Radio set servicing
pays as much as $200 to $500 a year—full time
jobs with Radio jobbers, manufacturers and
dealers, as. much as $30, $50, $75 a week. Many
Radio Experts own and operate their own full
time or part time Radio sales and service busi-
nesses. Radio manufacturers and jobbers em-
ploy testers, inspectors, foremen, engineers,
servicemen, paying up to $6,000 a year. Radio
operators on ships get good pay and see the
world besides. Automobile, police, aviation, com-
mercial Radio, and loud speaker system are

GOOD FOR BOTH <ioisicson FREE
3. E. SMITH, President, National Radio Institute, Dept 7BB3, Washington, D.C.

Without obligating me, send your service manual “‘Radio Recciver Troubles

S i oG 1 k ahout spare time and full time
Their Cause and Remedy’’ and free boo tllmm L SRare e N ipare time.

I am particularly interested in the branch of Radio checked below.

Radio opportunities and how 1 can train for

a

Radio Service Business of My Own

O Spare Time Radio Service Work

O Retail Sales of Radio_Sets and Equipment

O Service Expert for Retail Stores

O Broadcasting Station Operator

0O Television Station Operator .,
O Loud Speaker Systems, Installation and Service

Onooobo

(If you have not decided which branch you prefer—mail coupon mnow, for information to help you decide.)

newer fields offering good opportunities now and
for the future. Television promises to open
many good jobs soon. Men I have trained are
holding good jobs in these branches of Radio.
Read their statements in my 64-page book.
Mail the coupon.

1 Send You Special Radio Equipment
to Give You Practical Experience

My Course is not all book training. 1 send you
special Radio equipment and show you how to
conduct experiments and build circuits which
illustrate important principles used in modern
Radio receivers, broadcast stations and loud
speaker installations. I show you how to build
testing apparatus for use in spare time work
from this equipment. You work out with your
hands the things you read in the lesson books.
My free Book tells you about this 50-50 method
of training—how it makes learning at home
interesting, quick, fascinating, practical. Mail
coupon.

Money Back Agreement Protects You
Save Money—Learn at Home

I am so sure that I can train you at home suc-
cessfully that I agree in writing to refund every
penny you pay me if you are not satisfied with
my Lessons and Instruction Service when you
finish my Course. I'll send you a copy of this
agreement with my Book.

Find Out What Radio Offers You
Get My 64 Page Book Free Now

Act Today. Mail the coupon now for my Free
Lesson and my book, “Rich Rewards in Radio.”
Both are free to anyone over 16 years old. My
book describes Radio’s spare time and full time
opportunities and those coming in Television;
tells about my Training in Radio and Television;
shows you actual letters from men I have
trained, telling what they are doing and earn-
ing. Find out what Radio offers YOU! MAIL
THE COUPON in an envelope, or paste it on
a penny postcard—NOW!

J. E. SMITH, President
National Radio Institute
Dept. 7BB3
Washington, D. C.
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Ship Radio Operator
Aviation Radio Operator
Auto Radio Installation and Service
Designing and Constructing Testing Equipment
Service Expert with Radio Factory
Commercial Radio Station Operator

All.around Servicing Expert

NAME
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ADDRESS 3
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Certified Circuits

® SHORT WAVE & TELEVISION
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 labora-
tories, as well as privately, in differ-
ent 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 & TELEVISION is the only
magazine that certifies circuits and sets.
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OUR COVER

® THE cover illustration shows one of the thrilling Sports

Events which lend themselves very well to broadcasting.
The announcer’s description of the thrills encountered while
traveling at high-speed over the ice, are picked up by short
waves. Description of this type of short-wave rebroadecast
of thrilling events is given on page 602.
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Trained Man - =

Don’t be an untrained man. Let me show you how to get your start - . -~ : i |
in Radio—a fast growing, live money-making industry. :
Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work—Broadcasting Station Operator—Wire-
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

We don’t teach by book study. We train you on a great outlay of Radio, Television
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting
equipment, Television apparatus, Talking Picture and Sound Reproduction equipment, - _
Code and Telegraph equipment, etc. You don’t need advanced education or previous R
experience. We give you—RIGHT HERE IN THE COYNE SHOPS—the actual prac- L |
tice and experience you’ll need for your start in this great field. And because we cut out

all useless theory and only give that which is necessary you get a practical training in

12 weeks. Mail coupon for all facts about my school and training methods.

TELEVISION ard TALKING PICTURES

Television is sure to come as a commercial industry. Whether this year or later, it will offer
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles,
and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at COYNE
.on actual Talking Picture and Sound Reproduction equipment. Not a home study course.

P AY TUlTlON ON E ASY Talking Picture and Sound equipment. You learn Wireless Oper-

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

P AYMENT PL AN on useless theory. We give you the practical training you’ll need for

. , ur start in Radio—in 12 short weeks. If you desire code, this
Mail the Coupon below and I'll tell you about my payment plan your s sy . : : ’
which has enabled hundreds of others to get Coyne training p ‘tp  Yequires additional time for which there is no extra charge.

very little money. On this plan you can get your training first, MANY EARN WHILE LEARNING

then take 18 months to complete your small monthly tuition .
payments starting 5 months after you begin training. Not a If you need part-time work to help pay
living expenses while at school, tell us

home study course. o
Mail the coupon for all details of this “Pay Tuition after Grad- your problems and we may be able to
help you as we have hundreds of other

uation Plan.”
students. Then, after you graduate, life~

ELECTRIC REFRIGERATION—AIR et e B loats oo
CONDITIONING—DIESEL ENGINES

receives a Life Membership, with free
. . . technical and business service and privilege

To make your training more valuable, I include—at no extra of review at any time without aé’diﬁonil

cost—valuable instruction in Electric Refrigeration, Air Con-

ditioning and Diesel Engines, taught you by personal instruction

tuition charge.

d actual k eal i 5
and ac ‘work on real equipment, ay fOl‘ A" the Facts
PR ACTlc AL WORK IR TR N O S R AN N SN N AU HOR Y [ A S N (SR Y A A N
° - - \ H. c. LEms' Pt'elldellt .
At COYNE in Chicago Radio Division, Coyne Electrical School
i ACTUAL, PRACTICAL WORK. You build and service radio sets. 00 S. Paulina St., Dept. 277-2K, Chicago, 11l
You get training on real Broadcasting equipment. You construct 390§, Pautina 8¢, Dept. Y R e
" Television Receiving Sets and actually transmit your.own Tele- = (lj)etil.'erf' Lemst:—-?end xfrfle ygurl lzl.g Freeleﬁm .Bo;)k, f‘.nd all
o ision images over our Televisi 3 a 1 ' etails of your tuition ofter, including valuable instruction in
- vision imag ver o vision eguxpment_ You work on real f Electric Refrigeration, Air Conditioning and Diesel Training
" M. C.LEWIS, Pres. RADIO DIVISION Founded 1899 = and your “Pay Tuition After Graduation™ offer.
. . ] . B Name_ oo i e e a— A mmmmm—e—eeeeceemceeceeeceew
.. Coyne Electrical School '™
. : . o S S 0 S
o ' . e B Gty e N7 5
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WE'LL TRAIN YOU Quickliy FOR
SPARE-TIME AND FULL-TIME JOBS IN

ELECTRICITY

/% _\ BY PRACTICAL SHOP METHODS

U A Hght in yowr own home
v IN YOUR SPARE TIME

Let us show you how we train you for your start in the
fascinating, well paid field of Electricity. Electricity today
offers opportunities undreamed-of a few years ago...good
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;
or pay out large sums of money for traveling and living ex-
penses. Now, you can learn Electricity by a simple, easy,
practical method . . . right at home . . . at a fraction of the
cost of going away to school . . . and with full assurance
of your money back if you’re not entirely satisfied.

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

Opportunities to make $5, $10 or more a week while traine
ing, By the most practical, most amazingly easy method of
home shop training, the fascinating mystery of electricit{ is
unfolded to youstep by step in a way that anyone can quic ly
understand and which is intended to make you a real
practical trained man. We have designed this course so that
1t is possible for our students to start earning money almost
at once. 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 actual jobs,
with real, full-size electrical equipment which we furnish
without extra cost as a regular part of your training. That’s
the modern, easy Electric Institute way to become a practical
electrical man in your spare time without leaving your present
Job until you are ready to step into a real electrical job.

GET INTO A GROWING FIELD

YOU DON'T NEED PRE- FOR BETTER PAY AND A FUTURE
VIOUS EXPERIENCE OR . ’ B o o K There is no better way to succeed in life than to train for

A LOT OF BOOK LEARN- [ b B TELLS YOU HOW specialized work in an industry that is expandify. Such

opportunities are waiting in the great and growing field of
ING TO PREPARE FOR DIESEL ELECTRIC

Electricity, where the services of trained men are required.And
JOBS LIKE THESE: POWER, RADIO and

Electric Institute is rcad{ to show you the way. Mail the
REFRIGERATION coupon now—TODAY—or Big, Néw, Free Book and all

New electrical projects, constantly Complete course includes

increasing use of electric power, means

facts about this revolutionary plan of home shop training.
additional training in Diegel
more jobs for men with practical train-

There is no obligation, and no salesman will call on you. The
Electric Power, Radio, Elec- book costs nothing . . . but it may be worth a lot to YOU!
tric Refrigeration and Air
ing. There is scarcely alarge industry
today that does not use trained elec-

sl bl RUSH THE COUPON...TODAY!
trical men in some part of their work. ey

tage of the opportunitieg =
that are waiting for trained mEmTmEmmEs - -I

men in these fields and many I H. W Petersen, President
. W, .

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

Electricity is a practical subject which must be taught in
a practical way. That’s why we furnish each of our
students with dozens of items of real electrical equipment
and apparatus in addition to his course of study . . . so
you can do the actual work on real electrical jobs . . . make
tests . ., 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 real 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 can actually be made to pay for
itselfl . . . and the opportunities for extra spare-time
earnings are simply amazing!

= Ons fifale

Cricado Winatt

Maintenance work, lighting and H. W.PETERSEN other branches of Electri-
illumination, automotive electricity,  Presidént, Eisctrio Institute city. It's easy to get all the ELECTRIC INSTITUTE, ING., |
manufacturing, service and repairs, power plant work, switch. {fl‘étes,l?g‘i’:itn gElec"‘iCt It’;ig; Dept. 167B, Hinsdale, Illinois |
board operation, sub-station operation . . . all offer real oppor- only a postage stamp to | Send Free Book with all facts about E. I. HomeShop Training. |
tunities to trained men who can qualify. Or, if you prefer toown mail t,hel coupon , . , and 1 I
and operate an electrical business of your own, Electric Insti- 3‘.3‘:1&1‘-551 Fonpon g‘)ai’mg‘:
tute training and the equipment furnished will give you a start.  |ife, if you'll give it a chance. : NamMe. ... iirieernrsnosnssassonnsnnnnns Age..easnes :
H.W.PETERSEN : AQATESS. ... eveereusseeriseeessseseesesessssnnnnses :
’ n c. PRESIDENT I I
City. . oee s P, 1 7 7 S
DEPT. 167B e HINSDALE, ILLINOIS | ' i DI e e
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Short Waves and Television

By Dr. Lee de Forest, Ph. D, Sc. D.

® HOW true the bromide: “History Repeats Itself!” When

Heinrich Hertz sowed the first seed of the etheric harvests
whieh now blanket our entire globe in the entapgled vines
of radio-communication, he worked wholly with electric
waves of a few meters or fractions of a meter in length.
Some of his immediate successors investigated “centimeter
waves.”

My first research in the Yale Physics Laboratory con-
cerned waves from a meter down to 15 centimeters in length.
Marconi and Lodge were the first to employ frequencies as
low as 8 million. As longer transmission distances were
attempted the length of the waves employed grew in propor-
tion. The heavy artillery of Poldu, Glace Bay, Manhattan
Beach, Colon, generated waves of 1000 to 3000 meters from
their thunderous spark-gaps. The Navy’s dinosaurian ares
with 80 tons of magnets hissed 60,000
cyeles, although their hash multiplied this
even unto the third and fifth harmonic.
Then to cap this yen for earth-hugging
longitudinals came the alternators of
Alexanderson and Goldschmidt, operating
on.the theory that by bringing the trans-
oceanic terminals within a mere 600
wave-lengths of each other, absolute re-
liability of communication might be as-
sured! _

And this, mind you, was long after the
Heaviside-Kennelly layer had been dis-
covered, plummed, and professionally
deprecated—deprecated by all but a few
observing hams who were enabled (with
its aid) and a few watts from small
bottles (tubes) to find new friends at the
antipodes, overcoming with their short-
wave barrage absolute barriers of dawn
and dusk to the almost audio-frequency
Titans of the Communication Trust.

And then Modern Radio took a leaf
from early wireless history and frequen-
cies began to rise, until today we are all
getting back to where Papa Heinrich be-
gan. Only with what an incomputable
wealth of apparatus, tools, and knowl-
edge to work them—accumulated by boys
and men during the intervening 50 years!

And now that we again have our feet on the ground,
and our heads in the Heaviside and Appleton layers,
equipped with multi-grids and magnetrons, grid-glows, thy-
ratrons and beams, the Pandora’s Box of Short Wave and
Ultra Short Wave wonders has begun to open for us, engi-
neers of communication and industry and those who only
play with short waves. i )

What has been wrought as yet is but a promise of
greater things to come. The short-wave “surface has not
been scratched.” We begin-vaguely to sense the possibili-
ties of channel multiplication by double and triple tuning,
given a sufficiently high frequency carrier. The media for
conveying these carriers—co-axials, hollow conductors,

Dr. Lee de Forest, one of the fathers
of American radio and the man who
put the “grid” in the vacuum tube.

dielectric conductors, guided-wave channels; reflecting, re-
fracting, diffracting, absorbing arrays; beam transmitters
and receivers—how little do we yet know of all these fac-
tors. Who can now predict their limitations? The un-
dreamed of yesterday is common-place today. One who
misses a single number of our ever-growing radio elec-
tronies journals may fall out of step, speedily drop behind.
The army of research is ever advancing, new recruits con-
tinually enlisting. Those of us who would scout ahead,
explore, must indeed be agile, forever wide awake to the
advances of others along the line of front, equally ambitious,
perhaps more clever, more daring originators.

It is so easy for us to stay with the main army; eyes right,
follow the leaders; to aspire to think as they do, content
to refine this, to mathematically establish that, to classify,
summarize, record. Too many perhaps
are so engaged in writing history that
they have no time to make history.

Television seems to offer a case in
point. Until three years ago it was the
fashion to devise scanning discs, mirror
drums, crater lamps. The crudities of
this line of picture work became at last
too apparent to be argued down. Fol-
lowing Farnsworth and Fernseh, Loewe,
R.C.A., then Baird of London, abandoned
mechanical scanners, went electronic ter-
rifically. Until ’twould seem today that
any decided, really significant advance
along the cathode ray cannot be expect-
ed—only hoped for. Perhaps “Fifty
million Frenchmen can’t be wrong,” but
it is increasingly apparent that fifteen
million odd dollars, spent in cathodic re-
search, have gone wrong!

Scientists, engineers, finally directors,
have been peering “around that corner”
for the past four years in vain—to find,
for all their tireless research and heroic
expenditures, only a 7 x 12 inch picture,
costing 6 or 10 dollars per square inch,
and perhaps 2 dollars an hour to gaze
upon.

That’s more costly than a box at the
Opera! And only box-holders can afford
it., Television painted with a cathode brush, resembles a
tiny sketching by Meissonier—beautiful in fine detail—but
to be owned only by a few men of wealth.

When television shall become popular, in the real meaning
of that word, it must be upon a screen approximating 3 or
4 square feet in area; and the entire receiver, picture and
sound, must retail for $300 or less. It is apparent that
only a mechanical scanning system can meet these unavoid-
able requirements. There is absolutely no reason why the
television problem cannot be completely solved by the me-
chanical method with fineness of detail equal to that of the
cathode picture, line interweaving, adequate picture fre-
quency, acceptable brilliance, (Continued on page 643)
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Television and
Short Waves in
Camera’s Eye

Television analogy—new German and Japanese television
apparatus—latest  All-Wave Receiver with extm-compact
Phonograph.

Above—A battery of
newest tvpe cathode-
ray television receiv-
ers exhibited at the
National Radio Show
recently held in Ber-
lin. Judging from
the small number of
controls, limited to
three knobs, the tun-
ing in of both voice
and image on these
highly perfected Ger-
man  television re-
ceivers has been re-
duced to the height
of simplicity, so that
any one can operate
the sets.

Right — Two photos
show the very latest
television receiver
and studio pickup in
use in Japan. Prof.
Takayanagi con-
structed this appara-
tus, one of the first
television transmit-
ting and receiving
stationg in that coun-
try. It is expected
that television will
play an important
role in the 1940
Olympic games to be
held in Japan.

Above and at left—The newest German all-wave re-
ceiver features an extremely flat “pancake” des'lgn
phonograph moter. This apparatus permits recording
of programs or regular phonograph records can be
played through the amplifier and loudspeaker of the
set. The motor rotor resembles a flat toothed-wheel

revolving between magnets.

@ The photo above shows an interesting analogy to our present-day

television. The image of the electric light bulb, for example, is
picked up by the lens of the eye, corresponding to the lens of the
television camera. Here the image is reflected onto a light-sensitive
surface, the retina of the human eye, or in television the chemically-
treated, light-sensitive surface of a photo cell. The image is then
transformed and proceeds to stage two, and eventually to stage three,
where the image is received as shown in the picture, at the ‘sight-
center” of the brain (or at the image receiving and translating device
at the television receiver). At this point in our picture the image is
reconstructed by the ‘‘sight-center” in the brain and we mentally
SEE the lamp bulb held before the eye; the same thing happens in a
television system, the image being flashed for example onto a screen
at the end of a cathode-ray tube, as at 3 and 4 by analogy. Inci-
dentally, the physiological action taking place between the eye and
the “*sight-center’” in the brain, is thought to be electrical and prac-
tically a true replica of our present television systems—Photo courtesy
General Electric
Co.

Below—FEuropean ver-
sion of the Farnsworth
television camera of
the type used by the
German broadeasting
Company of Berlin for
outdoor ““pickups.”’
This camera, designed
in accordancewith Mr,
Farnsworth's patents,
was produced by the
Fernseh ?G of Ber-
in.
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How NBC ANNIVERSARY Program Provided

Greatest ;SHORT WAVE Thrills
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were treated to some trans-
oceanic acrobatics. An an-
nouncer aboard the New
York, New Haven and

The most extensive short-wave pick-up program yet attempted, at

least from the point of variety, was recently staged by NBC. Pick-

ups from a diving submarine, speeding trains, Pikes Peak, Coast
Guard Cutter, etc., thrilled thousands of broadcast listeners.

® “SHIP dead ahead, Sir!
Stand by and prepare to
dive! Ship all ready, Sir!

... Open No. 1 tank! ...
No. 1 tank open, Sir! . ..”
That’s a small sample of
the exciting program served
to American broadcast listeners a few
weeks ago by the National Broadcasting
Company. This ambitious short-wave
pickup program wasone of thefeatures of
the Tenth Anniversary program of NBC.

Pick-ups from the top of Pike’s Peak,
the bottom of a coal mine, Navy planes,
a submarine, two of the world’s fastest
streamline trains, and many others

dersea craft as it went into a special
torpedo dive. The S-20 was heard via
special short-wave equipment aboard
the craft. The signal from the “Sub”
was picked up by engineers atop the
RCA Building in New York City. From
the RCA roof the “submarine” signal
was fed to the Radio City master con-
trol room and then to the NBC networks.

Hartford Railroad stream-
line train, The Comet, trav-
elling between Boston and
Providence, held a two-way conversa-
tion with a German announcer on the
Berlin-Hamburg  streamlined train
making 90 miles per hour on its regu-
lar run in Germany. This was a very
thrilling radio novelty—especially when
the great distance separating the trains
was considered.

The special facilities set up by the
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Above we obtain a “birdseye” view of the vast short-wave pick-up program recently staged by the National Broadcasting System.
European as well as many far-flung S-W pick-ups ir this country were featured. .The most interesting, perhaps, was the S-W
pick-up of conversation between persons aboard two speeding trains—one in Germany and the other in America.

were heard. Short waves were respon-
sible for most of the thrilling pick-ups.
From Radio City the program jumped
to the main radio headquarters of the
Cleveland Police. From there listeners
heard the dispatches as they were sent
out to radio scout cars. Cleveland Po-
lice called in the main office of the Ohio
- State Police, while the two patrol offices
flashed duplicate orders to all radio cars
in a two-way conversation—all thanks
to short waves. . .
Next the U.S. Navy Submarine
48.20" cruising under the Atlantic
QOcean off Sandy Hook was contacted.
NBC’s nautical - announcer, Cameron
King, described the operation of the un-

Instantly, after the conclusion of the
S-20 “contact” the entire coast-to-coast
network was “reversed” into Denver,
and up to the top of Pike’s Peak! Atop
of the famous mountain, announcers
described the snow-covered scenery vis-
ible for miles and their hard climb to
the top. The program from Pike’s Peak
was broadecast from the mountain by
special short-wave equipment, picked
up by engineers in Denver and then
“fed” to the transcontinental network
of BC stations.

S-W Pick-Up Between Trains 8000
- Miles Apart!
At this point the network listeners

wwWw americanradiohistorv com

engineers for the two-way pick-ups in
the United States and Germany, formed
one of the most complicated technical
jobs in radio. The Hamburg-Berlin
train announcer spoke through special
short-wave facilities aboard the train.
These signals were picked up along the
line by engineers of the Reichs Rund-
funk and sent by special line to the
giant transoceanic short-wave radio

“station in Berlin. The German station
_flung the program across the vast At-

lantie, where it was picked up by RCA
Communications at Rocky Point, Long
Island. From Long Island the circuit
continued to the Radio City master
control room, (Continued on page 646)
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Short-Wave “DIATHERMY”
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Here we see the Inductotherm short-wave diathermy machine in operation. 1t delivers
a 25-meter.high-frequency electro-magnetic field; this field may be concentrated in
the region of a disc electrode, here shown in Proximity to the patient’s head,

® THE medical profession has, in the

past few years, become highly inter-
ested in short-wave diathermy. This
newest scientific method of treating
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Top—Illustrating how some bacteria colo-
nies multiply by old style diathermy treat-
ment, but diminish with new short-wave
diathermy. Center—Showing difference in
current path between old diathermy and
modern short-wave treatment. Below—
Double grounded cage to shield S-W dia-
thermy apparatus.

human ailments has received the usual
amount of ballyhoo or wild publicity
which all new 'scientific inventions of
this nature usually receive. Some of
the early investigations by European
savants appeared to indicate that the
effect of the short-wave field was selec-
tive or, in other words, that when a
wavelength of say 6 meters, was used,
a heating effect was produced, let
us say, in some deep-seated part of the
muscle or body. For example, if a
physician was going to treat your liver
with short-wave diathermy, according
to some of the earlier investigations and
claims, he would use a certain frequency
or wavelength, various reports indicat-
ing a specific desirable frequency for a
given ailment,

Heating Effect Not Dependent on Fre-
quency

In several recent publications, one of
them entitled, “Short Waves and Long
Claims,”* this claim of a selective ef.
fect of the different frequencies seems
to have been much overdrawn, and in a
series of tests quoted in this bulletin,
accompanied by graphic charts show-
ing the heating effect over a given time
for different types of diathermy appar-
atus, all the way from 6 meters to 24
meters, there seems to be but little
choice in the wavelength or frequency
used, in so far as the heating effect is
concerned,

Of course, short-wave diathermy is
only in its infancy and practically the
whole subject has yet to be thorough-
ly investigated, and this will take a con-
siderable amount of time and careful
observation by specialists everywhere.
The test just quoted showed that the
short-wave diathermy machines were
not any more effective in producing heat
in the thigh or other part of the body

*General Electric X-Ray Corp.
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than the usual type diathermy appar-
atus.

Value of S-wW Diathermy Depends on
Yibration

However, it is not the heating effect
particularly that we are after, accord-
ing to Dr. William H, Dieffenbach, M.D.,
who recently presented an interesting
paper entitled, “Ultra-Short Wave
Therapy,” before the American Insti-
tute of Homeopathy. As Dr. Dieffen-
bach points- out, many physicians and
electro-therapeutists have entertained
a mistaken notion that ultra-short wave
therapy is simply another type of dia-
thermy or thermo-therzpy (heat-ther-
apy). As he further intimates, every
high-frequeney current can furnish heat
in different degrees and the ultra-short
wave is no exception. But the heat
is not the specific curative agent and
excessive heat will aggravate most in-
fections.

The interesting new discovery men-
tioned by several authors is that the
ultra-short wave therapy performs
some of the apparent miracles attri-
buted to it, by virtue of the fact that
we here have a new technical effect—
cellular oscillation (broadly speaking,
vibration) describes it. In other words
the microscopic cells composing the
muscle and other tissues of the body,
for example, are caused to vibrate at
tremendous frequencies and as Dr,
Dieffenbach further suggests—the ex-
cellent results obtained in inflammatory

- ~
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Top—*“Arc” type oscillator suggested by
the author for $-W Diathermy. Center—
Simplified circuit of spark-gap type S-W
oscillator, Lower diagram shows various
ways in which to connect an output meter
for S-W Diathermy Treatments,
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conditions and focal infections is due to
cellular oscillation, plus the gradual
heating of the involved tissues. This
new effect is closely linked with the re-
sults of recent experiments which show
that when we have to deal with infected
tissues (with pus present); bacterial in-
hibition (restraint of growth) is not
only due to the effect upon the bacteria
themselves—but also to the change of
tissue and culture media in which they
are thriving.

One of the editors recently had some
short-wave diathermy treatments for a
certain ailment and it was highly inter-

ittt ettt it

Physicians everywhere are rapidly installing short-wave diathermy
machines for the treatment of various human ailments. Are the
results secured superior to those obtained from the old type dia-
thermy apparatus? Many arguments have been raised by’ various
experts as to the best frequency to use—is the G-meter wave supe-
rior to a 24-meter wave? These and other pertinent questions are

covered in the accompanying discussion.

L e ]

esting to note that no heat whatsoever
was noticeable, even though the ma-
chine was fairly powerful.

Selective Effect of Waves

An extremely interesting new obser-
vation by medical experts conducting
tests with ultra-short wave diathermy
has been made—the earlier medical in-
vestigators were perhaps far too en-
thusiastic in recommending certain fre-
quencies such as 6-meter or 12-meter
waves, etc., for certain ailments. Now
the electro-therapeutists have discov-
ered that when we insert a thermometer
into a 40 pound piece of meat, for ex-
ample, and start experimenting with
various frequency waves, that—
strange as it may seem—selective ef-

fects may be observed.
In other words the inner
tissue may be heated (as
indicated by a thermome-
ter) by a certain wave-
length, while the outer
tissues may be heated
more quickly by a differ-
ent wavelength. The lat-
est experiments have
shown that no such selec-
tive effect is to be noticed
when we come to the liv-
ing organism, as deter-
mined by using special

thermo-couples placed in
suitable positions, and
noting the relative heat-
ing effects upon the
deeper tissue, as well as
the outer layers of tissue.

It is also interesting to
note that both the usual
plate electrode method of
applying the higher frequency field was
employed in these tests, as well as the
method whereby several turns of in-
sulated high-frequency cable are placed
in proximity to the part of the body
to be treated. The charts made during
these tests show that there is a greater
rise in the temperature of the sub-
cutaneous tissue than in the underlying
muscle, and that the temperature of

Here we see two spark-gap type short-wave diathermy machines being tested. The
lamps are brilliantly lighted by the induced high-frequency current. Quenched spark~
gaps are used.
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This photo shows a 9-meter short-wave diathermy treat-
ment being administered for a stomach ailment, the
oscillator mounted in the cabinet at the left utilizing

the spark

gap principle instead of vacuum tubes.

the skin rises markedly. Further, this
G.E. report states that there does not
appear to be any selective thermo-ac-
tion.

Schliephake (famous German inves-
tigator) reasons that the effect of heat
and high oscillations on the staphylo-
coccic infection, by tissue changes and
inhibitive effects upon the bacteria, pro-
duce Dbacteriolytic “end-products,”
which in turn produce antitoxins and
antigens or autovaccines, through tissue
reactions, which can destroy bacteria
at distant parts.

After reading some of the clinical re-
ports supplied by various concerns
manufacturing short-wave therapy ap-
paratus, as well as reports given in
some of the medical journals, it would
certainly seem that we still have a tre-
mendous amount to learn about short
waves and their medical use. In one
report, it was stated that a patient who
was treated for a certain ailment had
the effect of the disease aggravated
with 15-meter waves, but that in later
treatments with 4-meter waves he im-
proved progressively. One physician
found that actinomycosis was stimulat-
ed by 15-meter waves and was inhibited
(restrained) by 4-meter waves.

Why Not Use “Arc¢” for S-W Dia-
thermy?

The average type of short-wave dia-
thermy apparatus now offered to the
medical profession, rated at anywhere
from 100 to 400 watts, uses vacuum
tube oscillators to provide the high fre-
quency current. These machines are
generally fitted with variable controls
for regulating the dosage or amount of
current passed (Continued on page 642)
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Broadcast from Speeding Iceboat a Thrill -
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® THE broadcast program experts are frequently hard-

pressed to provide new and thrilling features for their
radio audiences. The front cover illustration, as well as the
accompanying picture, illustrates a very exciting broadecast
possibility—the first-hand description by a broadcast an-
nouncer from a speeding iceboat. Iceboat racing is one of
the most thrilling of all our winter sports and while not
popularly known, perhaps, the iceboat is one of the fastest
moving devices in which man has ever traveled. With a
good strong wind a mile-a-minute speed is very ordinary for
an iceboat. The accompanying photo-diagram shows how
such special short-wave pickups are handled by the broad-
cast companies. The use of ultra-short-wave or micro-wave

e
o

- -

transmitters carried on the announcer’s person is becoming _ “SHORT WAVES, -~ _
quite commonplace, and our illustration shows how such a = =
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The illustration at the right shows how such thrilling sports P o
as Iceboat Racing are picked up by short wave, and relayed —
to the broadcast network, the broadcast eventually finding e )
its way into our homes. g ",W/RE LIN N
e " =(OR SHORT- [¢
Wﬁhﬂﬂwﬁmm // WAVES Lk “~p

portable transmitter, weighing possibly no more than 15 or
20 pounds, including batteries, may relay the announcer’s
voice to a nearby pickup station located anywhere from one-
quarter to one-half mile or more away from the iceboat.
From the pickup station on shore the announcer’s voice is
relayed again over a wire line to the key station of the broad-
cast network, or—in an emergency—and where wire-line
facilities are not available, the voice may be relayed on short
waves to the nearest pickup station, which may be located
anywhere from a few miles to 15 or 20 miles from the local
relay transmitter. Tomorrow when we have television in our
homes, we shall undoubtedly have a great many more sport
programs, especially such thrilling events as iceboat races,
flashed on our television sereens along with the voice of the
announcer as he travels 80 to 100 miles an hour over the
ice.

R
— .‘xj‘.s?,_;."é'NETWORK\g:_k
ST R e

38 HE

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvﬂ

Television Flashes from Europe

demonstrations, both in this country

IMAGE

. = RECEIVING and abroad, of television images about

,_ = i g e o L ) A .
AN TRANsMn\ﬂ I “’*“=;~—va%4/ ATy ERIRA 5 by 7 inches or even 6 by 8 inches, still
STATION i VOICE this size of image is rather small when

ULTRA- SHORT
WAVE TRANSMITTING
Lo -~ ANTENNA

the family wishes to view the full size
figure of a “tap dancer,” for example.
The diagram (Continued on page 634)
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The diagram a'ove shows television was actually. employed to b;oadcast both voice and image
of the various contestants at the famous Olympic Games held in Germany. . A co-axial cable
connected the switchboard at the stadium with the ultra-short-wave television transmitter.

Greatest Television New Pro- R e
Experiment jector-Type =

THE illustration above shows complete sche- o e
:utic diagram of the television arrangements as VISIOH Re'
carried out at the recent German Olympics. 7
This was undoubtedly one of the greatest, if not ceiver
the most ambitious television experiment carried @ LARGE size
out anywhere up to the present time. At the television
left—the Olympic Stadiu_n} situated near Ber.lin, images, at least
wfth long-dlstanc.e televxslop camera in ?.ctxon. 18 inches square
Directly below this camera is the room with the are reall .
central switchboard and pre-amplifiers. A co- &r'€ reéally neede
axial cable connects the switchboard with the 1N prder.to popu-
ultra-short-wave transmitter, which is located in larize this newest
front of the transmitter building (the Berlin branch of the ra-
Radio Tower) with USW antennas on top of diO, so far as Above—diagram of the new-
this building. At the right side, is one of the home entertain- est German television image

public television stations, equipped with large- : . . prolector with magnifying
size television projection reproducers, which ment is concerned. . lens placed in front of the

- were installed at the “Deutschland” Exhibition, }YVhlle many of.us ;:;I;:d:frtagetit::;. ‘l“ptr:]I:o'gi;—'-.. :
etc. We see on the screen a scene from the ave seen some type” Telefunken television |

Olympiec contest. very excellent receiver. Sy

www americanradiohistorv com
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RADIO “EL MUNDO" Has

Above: In
the fore-
ground is
the aerial of
Station LR1
which trans-
mits pro-
grams on the
broadcast
band. The
three masts
in the back-
ground sup-
port the
aerial for
the “Short-
Wave?”
Transmitter.

® NO other industry in the world de-

pends more upon the full usage of
available time, than does the broadcast-
ing industry. In this field of activity,
where every minute is directly trarslat-
ed into doliars and cents, it is essential

APt

P s o
oy AR

control

to regulate the time-keeping facilities
and to coordinate them in such a man-
ner that the listener will receive his full
share of entertainment and the adver-
tiser will be apportioned his measure of
air time.

! Above: All LR1,
“Radio El Mun- trol.
do” studios are
fitted with elec-
tric clocks and
also the new 3
minute clocks.
Left: Control
desk at Radio
Station
Mundo.”” At
right — oscillo-
graph and cali-
brating dials.
Center—3 min-
ute and second-
ary clocks on
panel
and master
clock on wall.

~ Novel Studio Clock

This problem has confronted
radio broadcasters since the first
commercial programs were
transmitted. All manner of clock
equipment was tried, with vary-
ing degrees of success, but it re-
mained for engineers of the In-
ternational Business Machines
Corporation to develop a Self-

| regulating Electric Time System
. designed exclusively to meet the
problem of broadcast time con-

One of the most recent instal-
lations of this system has been
made in South America’s newest
and largest broadcasting sta-
tion, Radio El Mundo (LR1) in
Buenos Aires, Argentina. Not
«gl only does this new station oper-
ate on the American broadcast
plan, but it goes the average do-
mestic broadecaster one better by
insuring that every program oc-
cupies exactly the time appor-
tioned, and that programs go on
the air at precisely the time
scheduled.

For example, at twelve min-
utes after the hour the entertain-
ment program of the customer comes to
an end. The announcer has three min-
utes in which to close the program and
transfer to another studio for the next
program. He watches the two large
clocks on the (Continued on page 633)
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Ernest Stricker, A Pioneer in Short Waves

® ALL those who are interested in ra-

dio technique must be aware of the
constant advance of short waves. Over-
seas communication companies, for in-
stance, with their high-power transmit-
ting stations make a much wider use of
short waves than they do of long waves.
It is a well-known fact that the early
application of short waves was made

by radio amateurs.

Among them, the most out-
standing South American radio
amateur is, without doubt, Ernest
Stricker, who utilized short waves
from the beginning of the radio
era. Both of his private stations
—one of which is situated at Mar
del Plata, Argentine Republic,
and the other at San Bernardino,

l_“’ ;Tj, 1}_1 er’s

Paraguay—contain transmitting and
receiving equipment of such an order
that very few amateurs in the world
can boast of possessing a better layout.
As early as 1920, Stricker installed his
first transmitting station for medium
length waves at Mar del Plata, thus
establishing a private station in a place
where no radio equipment whatsoever

=1 Ernest Stricker,
B (at left).

. Right: Mr. Strick-
transmitter

at San Bernardino
1 in Paraguay.

+ Below: Mr. Strick-
er’s transmitter at
Mar del Plata.
Center, 3 kw. long-

wave transmitter;

left, the short-
wave transmitter.
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existed. It should be noted that until
then no transmission, either telegraphic
with Morse signals or telephonic, had
ever taken place in this part of the
world; Stricker’s audience was com-
posed of a few persons who listened
intently and regularly to the trans-
mission broadcast of his station.

Two years later, at the time when

regulation was being introduced
in radio programs, Stricker was
the first to receive an official li-
cense for the erection of a short-
wave station with a power—re-
markable at that time—of 50
watts! However, it must be noted
that what they termed ‘“short”
waves at that time were waves
which (Continued on page 633)
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S.S. “‘Normandie”

Detects Obstacles
With Ultra Short Waves

—— pr——— i e r—— p— pe—
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The S.S. Normandie, pride of the French mercantile marine,
carries one of the very latest devices for locating obstacles,
whether they happen to be icebergs, derelicts, etc. These ob-
stacles may be detected at a distance of several mijles. This re-
markable detector employs ultra short waves and works on the
principle of the reflection of the wave from the obstacle, the
echo being detected by a sensitive receiver.

® THE tragedy of the S.S. Titanic is still fresh in the public

mind, and any device which will help the officers in charge
of a great ocean liner to detect the presence in advance of
obstacles or derelicts, which may lie in the path of the ship,
will always be particularly welconie.

The magnificent S.S. Normandie has installed for regu-
" lar service, a brand-new obstacle detector which, strange as
is may seem, utilizes ultra short waves. The waves are radi-
ated in a beam from a parabolic reflector and a suitable
transmitter placed at its focus, and if this beam strikes an
obstacle, the reflected “echo wave” is picked up on a second
reflector and sensitive receiver. The distance of the obstacle
from the ship can also be instantly checked, and it will not
be long, in our opinion, before international rules promoting
safety at sea will require as regular equipment, appara-
tus of this type for use on every passenger-carrying ship.

R
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Diagrams above show how the U.S.W. beam is reflected from an
obstacle; also appearance of special tube with antenna “built
in,” and how the tube is placed at the focus of a parabolic re-
flector. Lower diagram shows gear for controlling reflectors.

SHORT WAVE & TELEVISION for FEBRUARY, 1937

OBSTACLE
=

j SEEn 8

LTRA SHORT WAVE -
RANS. & REC. PANEL

How the ultra short wave beam is reflected back in the form of

an “echo” from an obstacle, such as an iceberg or a derelict, pro-

viding warning to the officers of the S.S. “Normandie,” even
though the obstacle is located several miles away.

The credit for the development of this very fine piece of
scientific apparatus goes to the Societe Francaise Radio-
Electrique, who provide the following description of it.

Principle of Detection

The detection method is based upon the property of very
short waves of being conveniently diffracted by an obstaecle.
According to the results of our research work the nature of
the obstacle (metal, dielectric, semi-conductor, etc...) does
not seem to have any marked importance on the results.

Conseq}lllently (fig. 1), if
a very short wave trans-
mitter E sends out a beam ':;:SR%Z TN
which reaches obstacle 0, N
the latter diffracts waves ; )
of the same length which g A1 '
it will be possible to catch
with receiver R.If, on the
other hand, care has been
taken to prevent any di-
rect reception of the trans-
mitter by the receiver
(direct path E R) recep-
tion in R will be zero as
long as no obstacle is
within view: the presence
of an obtacle will thus be
detected by the operation
of the receiver.

Moreover, very short
waves possessing the prop-
erty of being easily con-
centrated at the transmis-
sion as well as at the re-
ception, the direction of
the obstacle (EO or RO)
will be given with the
precision corresponding to the sharpness of the beams.

Lastly, the operation of the system is entirely independent
from atmospheric conditions (rain, fog, ete.).

R.F.vOLTS
AT
necenlven

Diagram above shows sharply-

focused, ultra short wave beam

radiated from special tube and
parabolic reflector,

Principle of the Apparatus

The preceding paragraph indicates that the system must
be able to detect the presence of the obstacle and to give its
bearing.

This aim can be reached with very short waves, of about
16 centimeters (about 6.4”), that is to say the shortest
waves it is possible to generate today. The advantage of
using them is that it is possible to concentrate them very
easily in sharp beams, of only a few degrees, with small size
reflectors. It will thus be possible to find out the direction
of the obstacle, within a few degrees (about five). On the
transmitting side the power it is possible to generate on
these waves is small: only a few tenths of a watt. To ob-
tain interesting ranges it is therefore necessary to also con-
centrate the transmitted beam. The zone common to the
transmitter and receiver beams thus becomes very restricted
and to be able to detect an unknown obstacle it will be
necessary to use a sweeping system of some kind to explore
the zone to survey. If, for instance (fig. 2), one has to sur-
vey a space of horizontal section S, the beams will be con-
centrated in zones of horizontal section ¢ and r and a sweep-
ing system controlling the beams will make common part S
explore the whole region S. The (Continued on page 630)

www americanradiohistorv com



www.americanradiohistory.com

SHORT WAVE & TELEVISION for

TELEVISION COURSE

By George H. Eckhardt

Autbor of ‘‘Electronic Television.”

Lesson 1...

FEBRUARY, 1937 605

We are glad to announce herewith the first lesson of a new Television
Course prepared by George H. Eckhardt, author of “Electronic Tele-
vision.” Mr. Eckhardt has been in close touch with the various commer-
cial television companies and a special effort has been made to describe
this new art in A-B-C style, so that practically anyone can understand the
subject as presented.

® TELEVISION is undoubtedly the next big step forward in the

science of radio communication. Millions of dollars have been
spent on experimenting, and now the large companies involved,
after considerable thought, have decided that television has
progressed to the point where it can be taken out of the research
laboratory, where its secrets were closely guarded, and tried out
in the field. The senses of sight and sound always go hand in
hand; it was necessary that sound go with vision in order that
the motion picture might attain its present high state of develop-
ment; and in radio vision must also eventually accompany sound.

Television research has been carried on in the laboratories of
larger companies, it has been expensive research, and the results
have been closely guarded until this time. The great cost of
television research has made it almost impossible for the individual
experimenter with limited resources to take part in the work.
The time seems at hand, however, when the individual may have

some part in television.

To understand television it is necessary that one be thoroughly
grounded in the fundamentals. Fantastic claims have been made
for television, claims made by people who, had they understood

the fundamentals, would never
have made those claims. Tele-
vision is a new art and a new
science. Its progress thus far has
been healthy, if slow, and in this
series of articles only definite and
proved facts regarding television
will be dealt with.

What Is Television?

The first and most important
question to be asked and answered
is—“WHAT IS TELEVISION?”
And the next question is—
“WHAT DOES IT ATTEMPT TO
DO?” Then comes the question—
“HOW DOES TELEVISION AC-
COMPLISH THIS?”

The “theme” of a television program. Television programs will

not sign “on” and “off” with songs, as in radio, but with

“theme” pictures. This shows a scene in the Farnsworth studio

where the “theme,” a small world in clouds, revolves in a

miniature stage. This is the actual small stage which is tele-
vised. Courtesy Farnsworth Television, Inc.

The very word ‘‘television’” itself seems to answer the
first question. It comes from two words, a Greek word

Photo at left shows rear Above—How the image is

view of RCA television re- scanned line by line; as though

ceiver, while below we have the picture were cut into strips

a front view of the same
receiver.

cemented to a ribbon.

“tele” meaning “at a dis-
tance,” and a Latin word
“videre” meaning ‘“to see,”’—
hence “to see at a distance.”
That does not mean to see at
a distance by means of a pow-
erful telescope, but to see at
a distance, by means of cables
or radio. Therefore television
is limited by the limitations of
its means of communication—
that is by the limitations of
radio communication.

How then can a picture in
motion—a true ‘“‘moving pic-
ture”’—Dbe transmitted through
space? The limitations of
radio (and wire), communi-
cation are such that (1) the
picture must be taken apart
at the receiver, (2) trans-
ferred into radio signals and
; :  transmitted; (38) these radio
signals must be received, and (4) the signals must again
be assembled into a picture at the receiver. And all this
must be done rapidly enough to give the illusion of motion,
if a “moving picture” is to be received at the receiver.
Of course it is not as simple as all this, but fundamentally
this is exactly what television must do.

Now radio communication may be regarded as two-
dimensional, that is—it has time and intensity. The signal
can change as it goes along. In short, it may be likened
to a tape or a line. This is all very well for sound, since
one sound follows another in a broadcast, sound broad-
casting—or sound itself—being along a single line, as it
were.

However, in a picture a difficulty arises. A picture is
not along a single line, it has height and breadth. This
makes the problem three dimensional; intensity, height
and breadth. How then can height and breadth be re-
duced to a single line for transmission purposes over radio,
and then again reassembled? This was the earliest prob-
lem of television, a problem before radio itself was thought
of, since television, or the idea of television, is far older
than radio itself. (Continued on page 639)
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The three photos above

® DURING the past few months a

number of new tubes have been
added to the popular 2-volt battery-
operated series. Perhaps the most in-
teresting types, from the short-wave
experimenter’s viewpoint at least, are
the 1A4, the 1B4 and the 1F4. The 1A4
is a 4-element tube with electrical char-
acteristics very similar to the 34, ex-
cept that it has a less remote cut-off;
the 1B4 is also a tetrode and is similar
to the 32. Both tubes are much smaller
in size, however, which takes up less
space and allows more efficient shielding.

show respectively front, rear and bottom views of the
“T.R.F.-3”—a receiver for the short-wave “Fan.” The phones shown are of the latest
super-sensitive “‘crystal” type and have a high impedance.

The 1F4 is a new power amplifier
pentode, which has an amplification
factor of 340, a filament and plate
drain of only 0.120 ampere and 8.0
milliamperes respectively, a maximum
undistorted output of 0.834 watt and
requires only 4% volts of negative “C”
bias when the plate voltage is 135. The
recommended load resistance is 16,000
ohms. It is hardly necessary to point
out that this tube is ideal for output
purposes in the small battery-operated
regenerative or T.R.F. short-wave re-
ceiver,

www americanradiohistorv com

3 Tubes Used Only

The three-tube short-wave set illus-
trated and described in this article is
designed especially for these new tubes.
As Fig. 1 shows, a 1A4 is used as a
tuned R.F. amplifier, a 1B4 as a regen-
erative detector and a 1F4 as resistance-
capacity coupled A.F. amplifier, The
coils are of the plug-in type, wound on
6-prong forms as specified at the end
of this article, four pairs being required
to cover the range from 13 to 200
meters. Regeneration is controlled by
varying the 1B4 screen voltage with
the wusual 50,000 ohm potentiometer
which operates very smoothly in this
particular circuit. Due to the extremely
high audio gain developed in the 1F4
stage, almost as much volume is ob-
tained from the single pentode as can
be had from two tubes of the 30 or 33
types. If a sensitive speaker is used,
most of the more powerful stations can
be brought in with fairly good volume.
However, the receiver as shown here
is designed for head-phones rather than
a speaker.

e e o o i o o o i oo

This 3-tube all-around short-wave
receiver will appeal to the short-wave
“Fan.” It is simple to build and has
high sensitivity as well as good se-
lectivity. It operates on 2 volts D.C.
and the plate voltage may be supplied
from “B” batteries or a B-eliminator.
Plug-in coils are used to cover the
various bands from 13 to 200 meters.
Band-spread is provided by a 2-speed
dial of new design.

Layout Tried Out Experimentally

This set, as the photos and drawings
show, is built up on a 7x 11X 2 inch
chassis and a 7Xx12 inch panel. Both
are of electralloy construction, which is
much easier to work than steel, and
are cut and drilled as shown in Figs.
2 and 3. The layout illustrated was
selected only after much changing and
shifting of the parts on a cardboard
dummy chassis to find the arrangement
best suited to this particular ecircuit,
Any changes in the mechanical con-
struction of the receiver, therefore, are
not recommended.

The actual construction of the set is

not difficult but the work should be

done slowly and carefully. The holes
for the tube and coil sockets and the
large panel drillings are made before
the panel and chassis are fastened to-
gether and before any of the parts are
mounted. It is best to drill as many of
the small holes as possible before
mounting the sockets, tuning condens-
ers, ete., in order to keep the metal
“dust” off the insulation. Once im-
bedded in the isolantite, these small
filings are extremely difficult to remove
and will certainly impair the efficiency
of the set even if they do not cause an
actual short-circuit. The same precau-
tion must be observed when soldering
the various connections; use just
enough of the rosin-core solder to make
a good joint and keep the iron hot,
clean and well-tinned. Use either the
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Uses New 2-Volt Tubes

solid or stranded hook-up wire for
connecting the parts together and keep

all leads, especially those in the R.F.

circuits, as short and direct as possible.

Test Circuits Carefully

After the set has been wired, go over
each circuit carefully, referring to Fig.
1 or the picture diagram, in order to
make sure that all of the connections
are correct. It is always a good policy
to test from each “B” plus lead to the
chassis in order to determine whether
any short-circuits are in existence,
before applying the plate and screen
voltages! A pair of head-phones (not
the crystal phones) and the 4% volt
“C” battery will serve for this purpose.
If the circuit has been correctly wired
and the by-pass condensers are good,
a loud click should be heard the first
time the connection is made and very
weak ones or none at all on all con-
tacts thereafter. If a loud click is heard
every time the conmnection is made and

By Harry D. Hooton, W8KPX
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circuit exists or the by-pass condensers
are leaky. Condensers of the paper
dielectric type which have been used in
another set should never be placed in
any part of the circuit where the high
voltage is present. The soldering and
resoldering may cause the paper
dielectric to break down, and if this
happens the builder may lose an entire
set of tubes. A new by-pass unit costs
only a few cents and it is always best
to be safe.

New Dial Has High and Low Ratios

The dial used with this receiver is
the new Crowe Front-O-Panel type
which has only recently been released.
Unlike most airplane dials the entire
assembly mounts directly on the front
of the panel, no large cut-outs being
required. The two-speed planetary

Wyl
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either a fast tuning ratio of 30 to 1 or
a slow speed of 165 to 1 in 360 degrees.
This extremely slow speed and the
notched knobs allow a precise adjust-
ment of the tuning condenser on even
the very weakest stations.

New “Crystal” Phones Used

For best results, a pair of high-
impedance head-phones should be used
in the plate circuit of the 1¥4 tube. As
the photographs show, the author uses
a pair of the Brush Type A crystal
phones, which have an impedance of
50,000 ohms. When the crystal headset
is used, however, it cannot be inserted
directly into the 1F4 plate lead but
must be coupled to the tube through a
small blocking condenser of .05 mf. 600
volts or larger rating. The “B” current
drawn by the 1F4 plate may be re-
turned through either a choke of about
30 henries, 10-15 milliamperes rating
or a 25,000 ohm resistor as shown in
Fig. 1. The .05 mf. condenser should

another when it is brokem, a short- mechanism built into the dial gives be of good (Continued on page 634)
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Complete wiring diagrams, both schematic and picture type, are given above for the “T.R.F.-3” receiver. The tubes operate
from a 2-volt source of “A” supply which may be batteries.’ .
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SHORT WAVE

Front view of the “RGH” superhet receiver and loudspeaker. The plug-in
coils fit into a shielded compartment just under the tuning dial.

® THE RGH Super is a simple, low-cost, all-wave, 5-tube

superheterodyne circuit designed around easily available
parts and front-panel plug-in coils. A complete circuit dia-
gram is shown in Fig. 1. The tubes used and their functions
are lettered on the diagram.

The Circuit

The antenna signal is fed directly to the grid of the mixer
tube through a small semi-variable condenser. The signal
is tuned by the front section of the variable condenser in
conjunction with the upper winding of the plug-in coil. The
intermediate frequency difference is maintained by beating
this tuned signal with one generated in the oscillator section
of the mixer tube. This local signal is tuned by the rear sec-
tion of the tuning gang in series with a fixed 0.0005-mf.
padding capacity connected across the lowest winding of the
plug-in coil in the oscillator grid circuit. The center winding
1s connected in the oscillator plate circuit and is used as
the tickler.

The intermediate frequency difference between the incom-
ing signal and the local oscillator is adjusted manually for
each band by means of the 50-mmf. midget across the first-
detector tuning condenser.

Single I.F. Stage Used

A single LF. stage is included (two LF. transformers)
using doubly tuned I.F. transformers and a variable-mu
tube. Volume is controlled by varying the bias of this tube.
The particular control used must have a taper suitable to
accommodate the large current drawn by such tubes when
the control is advanced. To assure noiseless control a by-
pass condenser of about 0.25 mf. may be added from the high
volume end of the control to the chassis ground. (Shown
dotted in diag.)

The second LF. transformer feeds the pentode second-
detector tube. This stage is biased and is resistance-coupled
to the power-pentode output stage which in turn feeds the
amplified signal to the electro-dynamic speaker.

Power for the operation of the receiver is obtained from
an A.C. power transformer with suitable filament windings
and a high-voltage winding capable of delivering 70 ma.,

e
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ﬁeGH Super

at 700 volts center-tapped. This voltage is recti-
fied by means of the 80 tube. The speaker field is
used as a reactor in the D.C. filter circuit from
which it simultaneously receives its magnetizing
current. The filtering action of the field is aided
by the use of two high-quality 8-mf. electrolytics
with a 525 volt peak rating.

Adjustable Band-Spread—Optional Feature

Should the experimenter desire to listen-in on
the crowded amateur bands, adjustable electric band-spread
may be added to the circuit as indicated in Fig. 2. The
condenser E is a small semi-variable condenser with a range
from 2 to 20 mmf. A pointer knob and calibrated scale
should be used with the 0.0001-mf. midget band-spread
condenser. :

To use the band-spread tuner on any particular band the
coil and main tuning condenser is set for that band and tun-
ing accomplished with the 50 mmf. trimmer and the 0.0001-
mf. band-spread tuner. If a calibrated plate is also used on
the trimmer, stations may be suitably logged.

For normal operation of the band-spread circuit the con-
denser E is opened wide. Should the experimenter, how-
ever, desire to cover a wider range on the band-spread tuner
the capacity E may be increased slightly. This wider range
is accomplished at some slightly increased difficulty in tun-
ing of the main gang condenser. It is consequently not
advantageous to increase E by more than one or two turns.

Beat Oscillator

To assist in locating that very weak signal, or to listen to
unmodulated code it may be to the experimenters advantage
to add a beat oscillator to the RHG circuit. Details of such
a circuit are given in Fig. 8. The signal is radiated to the
L.F. circuits by means of a rod erected on but insulated from
the chassis near the second I.F. transformer. The length of
the rod is adjusted to the strength of the signal desired
from the beat oscillator. A length slightly greater than the
I.F. tube is usually sufficient.

Coil Winding Data .

The coils are of the five-prong front panel plug-in type.

The coils are wound on bakelite forms that fit snugly inside

the plug-in forms. Complete data for the size of wire used

and the number of turns for each band is contained in the
accompanying chart.

Alignment Procedure

If a signal generator is available the LF. stages may be
aligned at either 456 or 465 ke. The LF. frequency is not
critical since tracking is accomplished by a manual control.

These two views of the top and bottom of the “RGH” superhet show for one thing, its relatively simple construction. The shield
can in which the plug-in coils fit is observed in the center of the bottom view.
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—A Dandy Set for the FAN

The signal generator is connected
to the grid of the mixer tube through
an 0.25-mf. condenser and is tuned to
the I.F. peak. An output meter can be
connected across the speaker trans-
former primary or across the voice
coil. The L.F. trimmers are then tuned
for maximum signal, as shown on the
output meter, starting with the sec- .
ondary trimmer on the second LF. transformer and working
toward the primary on the first L.F. transformers. The
process 'should be repeated to assure accurate adjustment.
During the adjustment the volume control should be turned
about two-thirds of the way up and the signal controlled by
means of the attenuator provided on the signal generator.

The LF. transformers may be peaked on any weak sta-
tion in the advent that a signal generator is not available.
The station is tuned-in and the volume adjusted so that the
signal is just audible in the loud speaker. The trimmers are
adjusted for maximum volume starting with the secondary
trimmer on the second L.F. transformer and working toward
the primary trimmer on the first LF. transformer. The
volume is kept just audible in the speaker by turning down
the volume control. The station should be retuned and the
adjustment repeated once or twice to assure peak per-
formance. A fair size aerial and a ground connection should
be used with the set for best results.

PP PO OPOW PN

Code Interference
If code of the I.F. frequency interferes with reception in

This month’s $20.00 Prize Winner.
By Robert G. Herzog, E.E.

A Five-Tube Plug-in Coil Superheterodyne with optional Adjustable Band-Spread.
Only Standard Parts Used. Has “built-in” rectifier and set operates on 110 volts,

60 cycle A.C. Range 11 to 200 meters.

any particular locafity the I.F. transformers may be peaked
at some slightly different frequency.

Tuning

The RGH Super will prove easy to tune and will bring in
stations from all parts of the world. To locate a foreign sta-
tion on any one band it is usually advisable to tune in some
powerful station on the same band and adjust the manual
trimmer for best results on that band; then rotate the dial
around the position where the foreign station is located and
increase the volume.

List of Parts RGH Super
Coils, Etc.—
1—Set 5-Prong Plug-In Coils
2—465 ke I.F. Transformers
1—Power Transformer; 700 volt Secondary, 70 ma,
1—Pentode Speaker; 1500 to 1800-ohm field
Condensers—
1—Two-Gang Tuning Condenser 0.00014 mf.
1—50 mmf. Midget Tuning Capacity
1—70 mmf. Semi-Variable Capacity
2—8 mf. 525 volt Electrolytic

(Continued on page 632)
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Photos Courtesy Bell Telephune Laboratory

Two views of the new high-frequency
tube model 240-H; it has two sets of ele-
ments in a single envelope.

A new high-frequency tube having
two sets of elements in one envelope.
One watt output is obtainable at 150 mc.

® A SIMPLE three-element tube of

the type used at low frequencies,
will go into oscillation at high frequen-
cies because of the internal capacitance
of the tube. At moderate frequencies
this capacitance can be neutralized as
in the familiar “neutrodyne” circuit,
but this is ineffective at very high fre-
quencies. Another serious difficulty in
this range is the fact that the time re-
quired for an electron to travel from
the grid to the plate is quite comparable
to the duration of one oscillation. A
large number of electrons will then be
drawn up to the grid while it is positive,
will pass through it and be repelled
toward the plate while the grid is nega-
tive. The energy for this action on the
electrons must come from the grid cir-
cuit, and since the grid circuit is one
of high impedance, a serious loss in
grid voltage will ensue. In the limiting
case, the grid voltage falls so low that
the system ceases to operate. This effect
is minimized, first, by speeding up the
electrons through the use of high volt-
ages, and second, by spacing the tube
elements very close together. The ca-
pacitance of the tube is neutralized by
the addition of a screen grid.

The Western Electric No. 240 H vacu-
um tube recently described by Mr.
Samuel before the Institute of Radio
Engineers has two sets of elements
mounted inside the same glass envelope.
These are connected to the external
circuit to form a push-pull arrange-

SHORT WAVE & TELEVISION for FEBRUARY, 1937

- New High-Frequency Tube

ment. Elaborate provisions have been
made for shielding the two elements
and using very short leads from the
envelope to the active elements. Very
small spacing between elements is pro-
vided by careful manufacture and long
insulation paths to permit high plate
voltage. As a result this tube has an
Input resistance at 150 million cycles
of 30,000 ohms as compared to 1,000
ohms for a typical tube of the conven-
tional type. At 300 million cycles the
Input resistance of the 240 H vacuum
tube is still above 5,000 ohms, while for
conventional tubes it is so low as to
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Cross-sectional view of the new 240-H.

make them completely inoperative.
When operating as a class “A” ampli-
fier at 150 megacycles, an output of one
watt is obtained with the distortion 40
db below the fundamental. Under these
conditions the stage gain is 20 db. Out-
put of 10 watts with a plate efficiency of
60 to 70% and a gain of 20 db are se-
cured with class “B” operation.

R . S S B B B g 0 gD b b g b g g g S g

® TIME was when the radio listener

needed no other indicator than his
ear to tell him when the receiver was
properly tuned. He had several tun-
ing controls, usually three, each of

which he adjusted to maximum volume.

Later these three tuning controls were
connected together so that he need tune
only one. However, it was still a mat-
ter of adjusting this control for maxi-
mum volume,

Several years ago sets with automatic
volume control (AVC) became popular.
With AVC the ear was no longer an in-
dicator of correct tuning. If the set
was slightly detuned, the AVC auto-
matically increased the receiver gain
so that the volume, from a given sta-
tion, was essentially constant through a
considerable range of tuning. However,
the quality is best only when the set is
accurately tuned. This condition made
tuning indicators essential in the better
grade radios.

The first tuning indicator used was
merely a plate current meter. It had
several rather serious defects, since the
current being measured was quite low
the meter necessarily was not only ex-
pensive but extremely delicate. It was
slow acting due to the momentum of
relatively heavy moving parts and was
insensitive to slight changes of tuning.
In the following years the tuning meter
went through several changes up to the
shadow tuning stage. However, 1t was
still a meter, still delicate and still in-
sensitive. It was required that the

B+,250V;'
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Three interesting circuits showing devel-

opment of the new spectrumatic tuning

indicator. This arrangement works in-

dependently of signal strength and re-

quires no adjustment for different signal
strengths.
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or

operator watch two points at once, in
other words, keep one eye on the tun-
ing indicator and the other on the dial.

. The next evolution of the tuning in-
dicator was the cathode-ray tube or bet-
ter known as “Magic Eye.” In this
magic eye several defects of the me-
chanical type meter were eliminated.
It is considerably more sturdy, it is
quick acting and is somewhat more
beautiful than the meter. It was, how-
ever, often even less sensitive than a
meter and requires watching two points.
) Para]]e]lqg this evolution almost from
its very beginning, is the Midwest Color
Spectrumatic Tuning Indicator. Sev-
e1_ra] years ago Midwest engineers recog-
nized these defects and broke a new
and better trail to the desired results.
In its original form (See Figure 1), the
indicator was called a Tunalite. The
pilot light which illuminates the dial
was used also as the indicator. As the
statlop was tuned in, the brilliancy of
the pilot light was decreased. In this
application a dependable standard radio
tube and pilot light replaced the meter.
In the circuit shown in Figure 1, the
AVC voltage was applied to the grid
of‘ a triode. In the plate circuit of this
triode was a saturable core reactor.
When the receiver was not tuned to a
signal, the plate current of the triode
was high. This direct current, flowing
through winding “A,” saturated the
iron core. Under these conditions wind-
ing “B” of- (Continued on page 638)
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German “Acorn” Tubes

5 ® GERMAN radio
’ men now have
“acorn ” tubes to use
in U.H.F. apparatus,
according to a re-

s

port in the latest
issue of RAFA
(Stuttgart).

The tube is simi-
lar in size to the
American 955 type
but is different in
shape, having a
"ring-shaped seal-off
' at the lower end
' instead of the cen-
ter as found in the
American tubes.

This new tube, shown in the illustra-
tion here, is made by Telefunken and is
being used in the transmitters and receiv-
ers in their latest micro-wave experi-
ments.

Ultra-Short Wavemeter

® THE correct adjustment of an ultra-

short wave transmitter, whether it is
a ham “rig” or a commercial set-up, re-
quires the services of a dependable wave-
meter. The usual type employed is the
absorption type which is placed in indue-
tive relation to the coils or wiring of the
xmitter and thus picks up a certain amount
of power, depending on the state of reso-
nance or mis-match between the two cir-
cuits. Thus the brightest light or greatest
meter deflection is obtained when the two
are exactly in resonance.

A commercial absorption wavemeter for
the wavelengths between 3 and 12 meters
was shown in the latest issue of L’Onde
Electrique (Paris). This device which is
available commercially is accurate to within
0.1 of one per cent over the waveband cov-
ered. It consists of a single triode tube
which acts as a detector, the plate current
of which varies with signal intensity. A
balancing or zero-adjusting resistance cir-
cuit is used so that the meter reads zero
until a signal is received.

The waveband between 3 and 12 meters
is covered in four steps, with four coils
which are tuned by a split-stator condenser
having a high-ratio dial.

While not often used for the purpose, a
sensitive absorption wavemeter can be
used for adjusting receivers as well as
transmitters. In the case of super-regen-
erative sets, the detector is oscillating and
in the superteterodyne type, the local os-
cillator can be used to pickup a signal
in the wavemeter which then reads the
oscillator frequency and not that of the
input signal. However, this is very handy
for calibrating U.H.F. sets.
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{Hook-ip and appearance of wavemeter for
ultra short waves.

@ The Editors have endeavored to review

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

to try them out.
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Diagram of French 3-10 meter receiver.

A French 3-10 Meter Receiver

@® IN connection with some experiments
on the wavelengths of 3 to 10 meters be-
ing conducted by the Societe des Radioelec-
triciens and described in the latest issue
of L'Onde Electrique (Paris) the circuit
shown here was printed.

The set is a super-regenerative one using
a single tube which performs the three
functions of R.F. oscillator, quench oscilla-
tor and detector. The beat frequency is
controlled by a variable resistance R1 in
the grid circuit of the tube. The tuned
circuit is connected in the plate of the
tube and a small condenser C3 provides
the necessary grid-plate coupling needed
for oscillation.

(Continued on page 636)
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Six-tube short-wave Superhet in which a
regenerative first detector is used.

An Australian S.W. Superhet

® TO give the reader an idea of what is

. going on “down and under” in Austra-
lia, the circuit of a 6-tube short-wave
superhet published in a recent issue of
Wireless Weekly (Sydney) is shown here.

The set uses American tubes, which

seems to be the rule rather than the ex-
ception there, and it will be noted that
the tubes chosen are among the later
developments in the “metal” line.
_ The set uses plug-in coils in the aerial,
interstage and oscillator circuits, so that
the greatest possible efficiency can be
achieved even at the cost of making the
set less handy to operate.

For the reception of C.W. signals and
to simplify the tuning of weak ’phone
carriers, a beat oscillator is coupled to
the 6Q7 second detector, by wusing the
diode plates as a coupling means. This
prevents detuning the I.F. coil and also
allows the use of a high-efficiency high-mu
triode detector.

It will be particularly noticed that the
first detector, a 6L7, is used as a regen-
erative circuit. The author claims that
this steps up the gain so much that only
a single I.F. stage is needed. However in
the Editor’s opinion one would have to
be very, very careful in the adjustment of
this regeneration to keep the detector out
of oscillation, which would cause the set
to go hay-wire. There is no doubt, of
course that high sensitivity can be ob-
tained in this way with a minimum of
tubes.

The values of the parts are indicated on
the circuit for those who may wish to
experiment with it.

.

(€ 3GANG
COND )

BEAT
OSCILLATOR

Diagram of Austr-alian- S-W Superhet. American tubes can be used with this circuit.
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SHORT WAVE .

THIRTY-FIFTH
TROPHY

Presented to
SHORT WAVE SCOUT
FL.LOYD REESE

2241 Pierce Avenue
Niagara Falls, N.Y.

For his contribution toward the
advancement of the art of Radio

Magazine

e e o e ey inagingping

35th TROPHY WINNER
98 Stations—76 Foreign

® We take pleasure in awarding the
thirty-fifth trophy to Floyd Reese, Ni-
agara Falls, N.Y., who had 98 verifi-
cation cards which came within the
rules of the contest. Seventy-six of
these were from foreign stations. Mr.
Reese used a 10-tube General Electric
receiver, but failed to state what type
of antenna employed. Congratulations,
Mr. Recese, and we sincerely hope you
enjoy the Trophy. Just the opposite of
last month, when we received only one
entry, this month we received a num-
ber, all ranging from 73 to 98 entries,
proving that the boys are staying on
the job.

Some of the contestants for this
thirty-fifth Trophy sent in lists num-
bering as high as 115 stations, but only
sent in from 70 to 75 cards, stating
that the others had not been received.
We wish to point out that the list
should coincide with the cards which
you enter in this contest. Those sta-
tions listed, for which cards are not
sent, are disqualified and are of no
particular value in the contest, besides
complicating the checking to a con-
siderable degree.

Also, we wish to point out again that
vour cards should be stacked in the

. SCOUTS

Honorable Mention
George Pasqualle,
Kansas City, Mo.

R. D. Wade, Amarillo, Texas

package in the same order as the sta-
tions are listed, in order to facilitate

examination.

The list.of stations received and veri-
fied by this month’s winner follows:
Call Freq.
WI1XAL, 6,040 ke.,

Boston, Mass.
WI1XAL, 11,790 ke.,

Boston, Mass.
WIXK, 9,570 ke., Westinghouse Electric, Boston,

Mass.
W2XAF, 9,530 ke.,

Station Name and Location
Int. University of the Air,

Int. University of the Air,

Voice of Electricity, Schenec-

tady, N.Y.
W2XAD, 15,330 ke., Voice of Electricity, Sche-
szXnéctady, N.Y.
» 15,270 ke., Atlantic Broade ting Co.
New York City. asting Co.,
W2XE, 11,830 ke. Atlantic Broadcasting Co.,

New York City.
(Continued on page 647)
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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 ijtself is
quadruple silver-plated, in the usual
manner of all trophies today.

It is a most imposing piece of work,

and stands from tip to base 2214". The
diameter of the base is 734" . The
diameter of the globe ig 514", The

work throughout is first-class, and no
money has been spared in its execu-
tion, It will enhance any home, and
will be admired by everyone who sees it.

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

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

b vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvaVVVVvv'VvvvaVVvvvvvvvvvvvvw

@® 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
lozgred the greatest number of short-wave sta-
tions during any 80 day period; (he must have
at Jeast 50 percent ‘‘foreign’ stations). This
period need not be for the immediate month
preceding the closing date. The complete list of
rules appeared in the September 1935 issue.

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

Only commercial

‘“phone,” Experimental or

Broadcast stations should be entered in your list, .

no ‘‘amateur transmitter” or *“commercial code”
stations. This contest will close every month on

Trophy Contest Entry Rules

the 25th day of the month, by which time all
entries must be in the editors’ hands in New
York City. Entries received after this date will
be held over for the next month’s contest. The
next contest will close in New York City Jan-
uary 24th; 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
Teast 50 percent of the verifications sent in by
each listener must be for stations located out-
side of the country in which he resides! In
other words, if the contestant lives in the United
States at least 50 percent of his “veries” must
be from stations outside of the United States.
Letters or cards which do not specifically verify
reception, such as those sent by the Daventry
stations and, also by commercial telephone sta-
tions will not be accepted as verifications. Only
letters or cards which “‘specifically” verify re-
ception of a ‘‘given station,” on a given wave
length and on a given day, will be accepted! In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifications
will net be given. Therefore do not put such

www americanradiohistorv com

stations on your list for entry
contest |

SHORT WAVE SCOUTS are allowed the use
of any receiving set, from g one-tuber up to one
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, penciled matter is not allowed. Send
verification_cards, letters and the list all in one
package, either by mail or by express prepaid ;
do not split up the package. Verification eards
and letters will be returned, at the end of the
contest, to their owner; the expense to be borne
by SHORT WAVE & TELEVISION magazine.

In order to have uniformity of. the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION; type or write the entries IN
THE FOLLOWING .ORDER: Station call let-
ters; frequency station transmitts 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.

in the trophy
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S-W “Listening Post” of Robert R. Irwin, Chicago, Il
like business—and it is!

Looks

Boy! what a Ham Station! Owned and operated by George C.
Coffin, VE1HH, of Charlottetown, P.E.L

Editor, SHORT WAVE & TELEVISION:
The lineup is 47 Xtal osc., 46 buffer or doubler and a pair of
46’s in the final run at 75 watts input. The “sky’” wire is a cur-
rent-fed, half-wave 40 meter “rig,” with series tuning on 3.5 me.
and parallel on 7 me. Use three crystals and work all bands.
The receiving end is taken care of by an ACR-136 receiver.
The other receiver is a ship-board type using three 230 tubes
and covers from 200 meters to 4,200 meters.
VE1HH is an ORS also OBS but is glad to have a good “rag-
chew” anytime. The station has three operators, the OM who is
also an opr in the Militia unit, a YL opr and also a RCNVR opr.
Will be glad to swap photos of the ‘“‘rig” with anyone.
GeorGe C. CorrFIN, VE1HH,
15 Pownal St.,
Charlottetown, P.E.I.

(A fine “rig”—sounds like business.—Editor.)

WS8PIF Has Fine “Ham"” Station

Editor, SHORT WAVE & TELEVISION: )

WS8PIF has 80 watts input to the final amplifier and consists of
a 47 xtal osc.; a 210 buffer and a pr. 210’s in push-pull in the
“final.” DX is W 1-2-3-8-9 and VE 3.

At left—National FBXA Superhet; then comes the speaker,
with lamp mounted on top of it, then the monitor, with ear

(Continued on page 634)
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ng Post Photo Takes Prize
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Editor, SHORT WAVE & TELEVISION:

The photo at the left shows a close-up view of my short-wave
receiving equipment. At the left of the photo is the receiver de-
seribed in the April, 1936, issue of Short Wave Craft. The receiver
to the right is an RME 9D. Beside the direct-reading dial clock,
is the Antenna System Tuner that was deseribed in the April,
1935, issue of Short Wave Craft. I use Trimm phones instead of
the speaker for most of my tuning. The aerial is a “guy wire”
type doublet. I have a nice collection of verification cards which
doesn’t show in the photo.

I enjoy the short-wave “Kink”
besides the many other articles.

Very truly yours,
RoBERT R. IRWIN, 918 W. Gunnison St., Chicago, Illinois.

(Glad to see that you have profited from some of our designs,
which are worked out at considerable expense. Let’s hear from
more of our “S.W.&T." sct constructors.-—Editor.)

feature of your magazine,

©

ko B

Jack Knapp’s S-W “Listeniné Post,” located at Los Angeles,
alif.

Jack Knapp Has Swell Listening Post

Editor, SHORT WAVE & TELEVISION:

The accompanying photo shows my short-wave listening post
and some of the Q. S. L. cards I have received from various sta-
tions. I have accomplished some very fine DX work at this post.
My receiving set is a home-built superhet equipped with a beat
oscillator. I also have a Patterson pre-selector. I am a member
of the Skort Wave League. I have been reading your magazine for
a long time and think it is just about “tops.”

Jack KNapp, 737 Fraser Ave., Los Angeles, Cal.

(Looks like a very fine Listening Post and why mot give our
readers the benefit of your experience in designing and building
the superhet, if you have any new ideas incorporated therein.—
Editor.)
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P. A. Donaldson, WS8PIF, operates this crack “Ham” station.
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$5.00 PRIZE
ELECTRIC CODE SET

As T haven’t seen an A.C. Neon Code
Oscillator published here yet, I am sub-

002-MF, \Q(EY
o heon
7,

LAMP
\|

%40
PHONES |)
AN

it will be accepted. The diagram js
explanatory. 1t might be added, how-
ever, that if the tone is “‘fuzzy'’ it is ad-
visable to reverse the line plug.  1f the
tone still has a slight ripple, wind one
turn of insulated wire around the top of
the neon tube, connected as shown by the
dotted line, should soive this diffieulty, I
Inounted my outfit on a piece of ply-wood
x 117, and therefore assume that the
slight ripple in the tone, without the ncu-
tralizing wire, is due to the close proximity
of the 25 watt bulb, The power-plant and
neon may be covered by a square tin, leav-
ing only the phone clips and key exposed.
—Herbert R. Roach,

vVvVvVYy

mit‘ng the following circuit with the hopes

1

'3 COMBS WITH TEETH BROKEN °,
Iz FOR SPACING TURNS
TS

o

COIL MOUNTING

This 18 my favorite kink. To make this
kink you obtain three combs which you
think ‘will_fit your transmitting coil. " In
this case, I broke every other pin and the
coll plus combs fitted perfectly. To hold
the combs in place, I used airplane glue.
To mount the coil in my case I used “'stand-
oft”” which looks like this. 'The comb of
course is a natural insulator for the coil.—
Thomas Bailey.

vVvyy
MIKE CURRENT FROM
PLATE SUPPLY

Many readers will be interested in learn-
ing the method T use to obtain mike cur-
rent directly from my power-supply. 'The
method is very simiple. A 250,000 ohm
resistor is connected in series with the B
plus and mike. The other side of the
mike is grounded. The 2 m.f. by-pass
condensers shown in the drawing, together
with the resistor, insures a minimum of

MIKE
/ JACK

0.5- 56
MEG.

-~
B84 200V:

hum. The mike current in this case will
be approximately 1 ma., depending of
course upon the resistance of the micro-
phone.—George Wadey.

vVVvyy
MIKE STAND

My kink is a single-button mike taken
from a French phone. First take the mike
out of its two shells. The one which
was on the front of the mike is inverted
and four holes are drilled to hold screws
s0 that it may be mounted on a frame
of some kind. The frame which I am

SHORT WAVE & TELEVISION for
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awarded eight months’

$500 FOR BEST
SHORT-WAVE KINK

4

4

L

-
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} The Editor will award a five dollar. prize each month
: for the best short-wave kink submitted by our read-
$ ers. All other kinks accepted and published will bhe
)

4

4

4

{

1

4

4

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

Rl gl a0 e

subscription to SHORT

using at the present time is a steel cloth-
ing hanger bent so that the mike can be
mounted on it. Refer to the drawing for
further details.—Howard Miiler.

INVERTED
4 _ PART OF
' PHONE

WIRE
CLOTHES %
FRAME

=" PHONE
.. LEAD

vvyy
WIRE-TINNING TIP
FOR IRON

Recently, 1 had a task requiring the use
of a great deal of tinned wire. 1 hit upan
an idea which I consider very practical and
it certainly is a time-saver. | am _sub-
mitting the kink for those who would like
to try it, and you will be amply repaid
for the little trouble you have in making
the tip. I made my tip from a brass rod,
having the same diameter as the other tips
of my iron. The design is wide faced as
You can sce {rotn the sketch. Aake the
tip as shown, and when complete use a
small rat-tail file to make the groove, as
indicated.  When finished, tin the tip,
including the groove and allow the £roove

FOR

SOLDER RETAINING
E GROOVE

WITH A FILE

to fill with solder. 'To tin your wire, have
it thoroughly cleaned and lightly coated
with a small amount of soldering paste.—
Alired M. ‘Turner.

vvyy
CONDENSER COUPLING

Lere is a sketch of a condenser coupler
which you muy be interested in. It may
be used temporarily or permanently. The

- condenser coupler is a rubber tube. The

inside diameter of the rubber tube should

RUBBER

o "
e DISTANCE BETWEEN THE
%" EXTENSION AND CONDENSER
¢ SHAFT DEPENDS ON HOW EASILY &
THE COUPLED CONDENSER g
SHAFT wil.L TURN. t%

N N N N N Y Y Y Y Y O Y Y O Y Y Y W O N A N N A R R g

be a little smaller than the condenser
shaft, so that when the condenser shaft
is 1inserted in the rubber tube it will
fit snugly. The wall of the rubber tube
should be about 1/16th of an inch. The
condenser shafts need not be perfectly in
line. I used a small piece from a rubber
siphon for my coupler.—Riyoso Masuda,

vyvVvYy

CUTS DOWN BOOT-
LEGGING

1 have been experlmenting with a great
many telephone circuits, but found this
one to be the simplest and the most efficient,.
In fact they worked so well for me that I
am installing several in my home. The
circuit containg two pairs of earphones,
or a8 many as you wish, and one battery.
This kink ought to help the 5-meter boot-
Jeeging problem a little.—Latham Clarke.
(Well said, m’lad—Ed.)

=1
( 1Y2v.

FLASHLIGHT
BATTERY

vwvyy
PLUG FOR ANTENNA

Herewith is a kink which I have found
very helpful whenever it became necessary
or convenient to remove the doublet an-
tenna from my set. On most sets this
seems to involve untwisting the wires from
around a pair of screws which is not only
Lothersome, but often causes the wires
to break off. With this inexpensive “‘plug
receptacle’ arrangement, one can quickly
and *conveniently disconnect the antenna
from the set for any purpose, such as mov-
ing the set or isolating it during a severe
thunderstorm, ete.—William ¥, Boyle.

TO DOUBLET

ONE SI0E OF PLUG
ANTENNA

AND RECEPTACLE
CAN BE COLORED TO
INSURE CORRECT
CONNECTION

PLUG
/

"SCREW-ON"
RECEPTACLE

vVvyy

CONVERT YOUR SUPER’
TO 10 METERS

Herewith is a kink which enables own-
ers of band-switching superhets to put
their receivers on 10 ineters. 'This kink
enables a person to “‘listen on 10°° with
only a slight reduction in volume over that
on 20 meters. \With the bandswitch on the
20-mcter band and the grid connection on
the converter made and with the converter
ground on the receiver ground and the
antenna on the antenna coil. Tune the
set the same way as on 20 meters, only the
10-meter band will fall on some other part
of the dial. Also, tune the converter grid
condenser until the minimum noise level is
obtained. You are then ready for 10
meter reception.—Lloyd M, Isaacson.

www americanradiohistorv com

»~ GRID CON-
NECTION OF
{&T. DET. AFTER
Ly ORIGINAL HAS
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Cl: 100 MMF.

OF RECEIVER
L1= 2 0R 3TURNS OF Ne. {8 0.C.C.WIRE
L2= 2 TURNS OF N2. 18 D.C.C. WIRE

vyvYy
F.B. GRID CLIP

The sketch herewith shows my emergency
grid clip and it works so well that I use
it most of the time. The spring should
be slightly sinailer than the grid cap on the
tube so that it will fit tightly. When
putting the spring on, twist it slightly
and it will go on easily and fit tightly.
This clip can be made part of the grid
lead, thus eliminating the necessity for a
soldered connection.—Billy Green.

Gt P

SPRING GRID nﬁ

CAP TR
5

SMAL.L SPRING,
SLIGHTLY

SMALLER
THAN GRID
CAap

vvy
NEW CLOCK IDEA

As vou know, most all magazines give
schedules of programs in Eastern standard

time only. Ko here is an idea! Just add
an extra hand to your present clock, a
piece of black wire or anything handy will
do, then set it to the zone you live in.
Lxample:—If 5 p.m. P.S.T. set extra
hand three hours ahead and it will be
8 p.m. E.S.T. Both hour hands should be
soldered tosether. In this way you don’t
have to guess at the time the program
will be on or look at the clock twice.—
Harold A. Vance,

ES.T. (EXTRA HAND)

P.S.T.

vwvyy
INDOOR ANTENNA

Here is my kink that should interest

5- and 10-mcter fans. In the sketch is
shown my novel curtain rod antenna on
which I have recelved the 6th and 7th
districts on 10 and 20 meters—rvery often
my 1-tube super-regenerative receiver with
good volume, The antenna is made of two
curtain rods (four lengths) that are tub-
ular. Two of the lengths that have curves
on one end must each have the curve cut
off, thus eliminating the curves merely using
the straight pieces.

‘RUBBER

STOPPER
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SHORT WAVE & TELEVISION for FEBRUARY, 1937
The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-

WHATS NEwW =ity
In Sl}o;t-Wav‘e“Appg‘ratgi

W N

L o g ag

The New “Super Pro” Hammarlund

By Donald Lewis
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Front view of new Hammarlund “Super Pro” receiver—it has
16 tubes and covers 5 bands. Beat oscillator for “CW” recep-
tion is provided. Bands are selected by a switch.

® MANY new unusual features have been incorporated in
an improved model of the “Super Pro” professional re-

ceiver just developed in the communication engineering de-

partment of the well-known Hammarlund Company.

In this modified model, a combination of glass and metal
tubes are being used—eight metal tubes and eight glass
tubes—to secure the combined high efficiency afforded by
both types.

One of the important features of this improved model is
a five-range band-width scale engraved on the front panel.
With the aid of this exclusive tuning device it is possible,
for the first time, to accurately select the actual band-widths
required. That is, if the operator wishes to tune to, let us
say, a band width of 3 ke. or 16 kc., he can actually turn the
knob to either one of these calibrations on the panel. In this
manner, not only is the highest technical precision achieved,
but also the most effective results.

A new calibrated semsitivity control and audio-gain con-
trol represent two more outstanding features. The calibra-
tions of both these controls also appear directly on the panel,
and enable the operator to select the proportionate sensitivity
or audio-gain required for each signal. Thus, an actual
calibrated tuning table can be made for signals from any
station.

For the operator interested in C.W. code signals, there is
an additional improved new feature—a calibrated beat-
oscillator control. With this unit it is now possible to select
a beat note of between 0 and 2000 cycles on either side of
the carrier with intermediate values available too.

By adjusting the band-width control, a tone-control effect
is also available, since the high or low notes can be cut off
or heard at will dependent upon the band selected. An addi-

The latest creation of the Hammarlund engineers is this Super
Pro model. It sports a new array of glass and metal tubes, 16 in
all. The actual band-widths required may be accurately selected
at will. Other new features are a calibrated sensitivity control
and an audio-gain control, also calibrated. The receiver cg
five ranges: 2.5 to 5; 5 to 10, and 10 to 20 mc. and from 54
1160 and 1160 to 2500 kc. It has two tuned R.F. stages.

Rear view of new “Super Pro” chassis. The coil switch mech-

anism is enclosed in the control shielded compartment. Switches

are provided to change from AVC to manual control, also from
“send” to “receive.”

tional feature of the new “Super Pro” is the special cam
switch, which is a fine example of mechanical and electrical
engineering skill. In this switch there are five shielded sec-
tions with five silver-plated bakelite knives in each unit.
Each knife glides into four silver-plated phosphor-bronze
spring clips, and each spring clip is divided into two sections.
Thus, a positive 6-point contact is made every time a knife
is moved via the special brass cams. This switch is so posi-
tive that even heavy jars cannot upset it. Leakage is also im-
possible since the coils not in use are short-circuited.

With the band-width control at the minimum setting or
with the primary and secondary of the I.F. transformers
farthest away, the selectivity with a signal 10 times the
input, is only 5.5 ke. and at 1000 (Continued on page 641)
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The calibrated controls for “band-width,” “sensitivity,” “audio gain” and “beat oscillator” are shown above.

Names and addresses of manufacturers of apparatus furnished upon receipt of postcard request; mention No. of article.
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Appearance of 3-tube A.C.-D.C. receiver of
special interest to the S.W. “Fan.” The
bands covered are 12 to 00 meters; coils
are available to cover up to 3000 meters.
The “plate-supply” is built in. No. 595.

4

@® DESIGNED for the ghort-wave “fan”

who wishes to construct an inexpensive
yvet highly efficient set which will produce
excellent results, this compact short-wave
Teceiver uses a minimum of parts in a time-
tried circuit. The entire set may be con-
structed for only a few dollars and will
give excellent results.

Examining the diagram, we find that
three type 76 (or 37) tubes are used in the
well-known regenerative type of circuit.
The first of these functions as a grid-leak,
grid-condenser type detector, followed by
one stage of audio amplification, in order
to boost up the volume to a comfortable

SHORT WAVE & TELEVISION for FEBRUARY, 1937

3-Tube A.C.-D.C. Receiver

for the “FAN" ...

point. The third tube, by connecti.ng the
grid and plate terminals toge_ther 1s used
as a rectifier, thereby eliminating the need
for batteries of any kind. :

Signals are fed into the detector tube
through the small series condenser Cl,
which is adjustable for each coil range.
Highly efficient plug-in coils are used in
order to cover the range from 12 to 600
meters. Special coils extend this range up
as high as 3,000 meters if desired. Tuning
is accomplished by means of C3' (0.00014
mf.) which is mounted on the right-hand
side of the cabinet. Regeneration is con-
trolled by means of the,potentiometer R3
(100,000 ohms) which ‘varies the plate
voltage on the detector tube (shown at
left-hand side of cabinet). The audio com-
ponent of the detector output is fed into

By L. J. Miles, E.E.

large dual condenser (7 (4 mf. per
section) and the resistor R5 (4700 ohms),
reducing any trace of hum to a minimum,
Condenser C6 (0.01 mf.) prevents any
traces of tunable hum from occurring.

The entire receiver is built into a small
black shrivel finished cabinet, measuring
only 5%”x4%”x2%"” and weighing only
four pounds. The approximate wave-
length ranges of the four short wave coils
are 12-22 meters, 22-44, 43-90, 90-200 met-
ers. The two broadcast coils furnished addi-
tional cover approximately 200-600 meters.
Longer wave coils are available upon re-
quest. Tune slowly and in the usual man-
ner with any regenerative receiver.

This article has been prepared from data
supplied by courtesy of Eilen Radio La-

the grid of the audio frequency amplifier boratories.

by means of the

combination R2- SNCTETE pe poe

C5-R4, having val- . - OR OR  PHONES 37 on 4700
wos of 150,000 ol ( Cazsomme /76" 76 N\ 76 ) GrmS, RS
ohms, 0.01 mf. and ’8‘: ;7 v ¢ v 7

250,000 ohms re- cEo /RED
spectively. Head- ( /
phones are con-

nected in the plate

circuit of this —
stage. The line BUK.
voltage is reduced I Cs, /OR;S- g?,_\ , D%-’A'L
to the proper value o MED ‘E Y [AINE SMF
for the filaments w7, — 7 RESISTOR

of the tubes by 2,500 OHMS |0y WHITE & YELLOW
means of the line —~T0 350001 -«@:,\
cord R6, which K CHASSIS =

contains a built-in l

roe sistor (350 R2, 0.15-MEG. ./ R3, 0.1-MEG.VOL.CONT, “SW. }é.q‘étc)
ohms). Thorough

filtering action is
obtained by the

Diagram of 3-tube, 110 volt A.C.-D.C. receiver. A fine “personal”
set for use with headphones.
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Solving Power-Supply Problems

@® MANY methods, mostly makeshift, have

been used to obtain a variety of volt-
ages from a single transformer. Bleeders,
series resistors, tapped primaries and sec-
ondaries are but a few of these. All have
the bad feature of transformer inefficiency
and extra cost for the results obtained.
Bleeders and resistors for voltage dividing
and cutting are notorious power-wasters,

By Richard B. Shimer

Tapped transformers with tapped secon-
daries are poor aids, though better than
resistors.

A prominent manufacturer has recently
announced a new type of transformer that
eliminates many of the above difficulties
and includes new exclusive features that
have not been heretofore presented.

This new entry into the variable voltage

plate transformer field retains the best
features of the old methods—namely a
tapped primary for adjusting to line volt-
age conditions and providing accurate ad-
justment of the secondary voltages, but do-
ing away with the inefficiencies mentioned
before. It has three separate plate wind-
ings, designed so that they are. applicable
(Continued on page 649)
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QUTOUT VvOLTS 0.C
A

C
0 -1 400v 450v 450v
0-2 450v 510v  Siov
0-3 500v 560V 560V

-
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0-3 500V 1100V, 0-3 1060V 560V 6-3 3607 1000V iT20nic20y 283V

The various power-supply circuits shown above will help to solve most of your problems in this direction. No. 594

Names and addresses of manufacturers of apparatus furnished upon receipt of postcard request; mention No. of article.
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The final amplifier with the 10 meter coils in place.

® DX!—that ever alluring thrill present in amateur radio

and for which many gallons of midnight oil has been
burned, is best and most consistently accomplished on the
20 and, at the present time, the 10 meter band. With
this in mind, we endeavored to construct a simple, compact
and efficient transmitter to be used solely for these two DX
producing amateur bands.

Of course, in keeping with progress, we have used the lat-
est tubes; tubes which now operate more efficiently at 28 me.
than older type tubes could be made to operate on 3.5 or
7 me. The main problem in considering the design of this
transmitter was whether or not it should be complicated and
have an output of some 300 or 400 watts, or of the simpli-
fied type with an output of 100 to 200 watts. The difference
between the signal of the two transmitters at the receiving
end would undoubtedly be very slight, and in most cases the
100 watt transmitter would make as good a showing as one
having twice that power. Therefore, the circuit was sim-
plified as much as possible and the output of the transmitter
limited to between 100 and 200 watts.

New “Beam” Tubes Used
Referrinf to the photographs, we see that the entire trans-
mitter, excluding the power supply, is mounted on an 11x17
inch chassis. The push-pull high-frequency amplifier stage,

617

10 & 20 Meter
Transmitter

By George W. Shuart, W2AMN

The 200 watt transmitter described in this article is capable
of world-wide "DX.” It is compact and efficient and is de-
signed particularly for 10 and 20 meter operation.

The low-power exciter stages; a 6C5 and two 807’s.

shown toward the front of the chassis while the 3-tube ex-
citer unit is along the rear edge. A 7-inch shield separates
the two sections of the transmitter. This is done in order
to reduce as much as possible the danger of R.F. in the
final amplifier seeping back into the low power stages.
We start out with the 6C5 metal triode direct-coupled to
an 807; the latter being the new beam tube designed for
transmitting purposes. The two tubes form an excellent
crystal-oscillator and frequency-  (Continued on page 644)
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Wiring diagram of the complete transmitter—note its simplicity.
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THE RADIO AMATEUR

Conducted by Geo. W Shuart

Front and rear views, of the complete 80 to 5 meter transmitter, it covers all of the most popular “amateur bands.”

A 1937 = Transmitter

By George W. Shuart, W2AMN

Part 3—Conclusion

@® IN the two previous in-
stallments of the *“Desk
Type Transmitter,” the R.F.
units were described. One of
these was for all bands from
80 down to 10 meters and the
other was a complete 5-meter
MOPA. As previously sug-
gested, the two transmitters are operated from a single
power-supply but, of course, not at the same time. This in-
stallment covers in details the power-supply unit and shows
the complete transmitter. ) _
As can be seen in the photograph, the transmitter consists
of three 7 inch panels and one 5 inch panel. Starting at the
bottom we have the power-supply, and then the 5-meter
transmitter: above this is the panel containing the three
transmitters; finally at the top is the low-fre-
quency or 80 to 10 meter transmitter. i
The jacks for measuring various currents in
both transmitters have been so located that
the meters may be plugged from one transmit-
ter to the other. For instance, in the 5-meter
transmitter the jacks are at the top edge of

Transmitter.”

This is the third and final installment of the 1937 Desk Type

Complete information is given regarding the

power-supply and the photos show the complete transmitter.

This is an outhit of which anyone might well be proud and its
performance is “tops!”

AT AT A A A A e i v e P P P P P Pl S

Parts 1 and 2 of this ar-
ticle on a Desk Type
Transmitter appeared in
the December and Jan-
uary numbers.

the panel, while on the other
transmitter the jacks are
along the bottom edge of the
panel. Each of the three me-
ters is equipped with a plug
for switching from one trans-
mitter to the other. The
method of switching the pow-
er-supply from one transmitter to the other depends upon
the desires of the constructor. In this particular arrange-
ment we have resorted to plugging in the desired trans-
mitter at the rear edge of the power supply chassis. How-
ever, a much better arrangement would be a three or four
pole double-throw switch. Really, a three-pole switch would
suffice because the B minus can be common to both trans-
mitters.

On the front of the power-supply panel we
have two switches and a pilot light. One switch
is for turning the entire transmitter on and is
connected in the 110 volt line, while the other
breaks the center tap of the high-voltage
winding on the transformer, allowing the B
voltage to be removed for stand-by purposes

www americanradiohistorv com
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619
during communication. The power-supply panel is of the ) s oo
game dimensions as the others being 7x19 inches and is ?f}//// -------------- 3
fastened to a 2 inch, 11x17 inch sub-base. The height of the - P

sub-base and the dimensions of the parts used in the power
supply should be carefully noted, because there is exactly
5 inches head-room and, of course, if the power transformer i
or other parts should extend more than 5 inches above the :
base, the whole thing would just not fit into the cabinet
with the other equipment, the cabinet being 26 inches high.

The power transformer in this particular case was exactly
5 inches high and, of course, just fits into the space avail-
able. This transformer is a combination filament and plate
transformer. The high-voltage secondary is 625 volts either
side of the center tap. There is one 5-volt, 3 ampere wind-
ing for the rectifier and two 6.3 volt windings at 3 amperes

each. Only one of the 6.3-volt

(Continued on page 637)
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Diagram of the power-supply.

Top and bottom views of Transmitter. Diagram at Left.

® WHILE the traditional “bread=

board” still has a legitimate place
in radio experimenting, the require-
ments of modern circuits for good
shielding, and the general desire of ex-
perimenters for improved appearance,
is making the use of all-metal chassis
increasingly popular, even for very
small and simple sets. Besides, the
prices of ready-formed chassis, panels,
racks, boxes, etc., in all sizes and
shapes, are now so low that even the
“ham” with a thin pocketbook can well
afford them.

Drilling small holes to pass No. 6 or
8 secrews is easy, a small hand drill

Fig. 1 (above) 13&-inch socket
steel chassis.

holes being cut

for solid support.

Fig. 2 (center) How to mount and brace a panel when
Keep the

drilling large holes for meters, etc.
straight and turn it slowly to give the cutting
chance to “bite” into the metal.

Fig. 3 (right) Eyeclets and rivets are easily and

Holes are perfectly round and without
burrs. The punch should be placed over a leg of the table

By A. G. Heller

serving the purpose. However, when
it comes to making larger holes
for mounting filter condensers, tube
sockets, meters, etc.,, the constructor
usually finds himself with a job on his
hands. The wusual instructions are:
“Drill a circle of small holes and cut
out the disc with a cold chisel; then
smooth off the hole with a half-round
file.” Sounds simple, but this is a tedi-
ous method and rarely results in a hole
even remotely resembling roundness.
Five socket holes and two meter holes

in 116"

brace
tool a

quickly

fastened with this simple anvil-and-punch set.

www americanradiohistorv com
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by this means are a full day’s work for
the average kitchen mechaniec.

There really is no excuse anymore
for this sort of sloppy construction, for
there are now available inexpensive
tools that save time, trouble and tem-
pers and make set construction a pleas-
ure rather than a pain. The most im-
portant aid to the tired drill-grinder is
the self-aligning punch shown in action
in Figure 1. Just pin-punch the cen-

ter of the desired hole with the short,
pointed rod supplied with this device,
place the chassis between the two
halves of the punch, draw a deep
(Continued on page 637)
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@® THIS month we are going to stress

a most important factor in success-
ful DXing, if one is to qualify himself
as an expert DXer.

If one is to succeed in life, one sets
a goal for himself, and then devotes all
his energies to the attainment. No less
is this factor in importance, in the field
of DXing, our own experience has defi-
nitely shown.

Whereas we would tune for DX
whenever we felt moved to do so (and
that wasn’t too often, despite our en-
thusiasm), after we had set a definite
DX goal for ourselves we were at it
all of our spare time, plugging for that
DX goal!

In the beginning, several years ago,
we set for ourselves a goal of 5 VAC,
and 40 countries verified. The attain-
ment of that goal was in itself a time
of justifiable pride in our DXing ability.

Always, after attaining our goal at
the time, we set a new one, a few
notches higher, so that we never “let
down” in our efforts, and, needless to
say, in looking over our large and quite
complete collection of QSLs, we har-
bor a feeling of work well done, and of
accomplishment that ranks high in the
DXing world today.

Getting down to ‘“brass tacks,” here’s
what we suggest for all DXing readers

CHINESE GOVERNMENT RADIO ADMINISTRATION
SASSOON HOUSE, JINKEE ROAD
SHANGHAI, CHINA.

Oot.19, 1936

kir. Joseph H. diller,
2559 sast 28 st.,
Brooklyn, N. Y.,
U. S. A.
Dear Sir,
Referring to your letter of September 7,
we wish to inform you that your reports on recep-
tion of our new stations XIPC, XIX and IOJ are

all o.k. as checked with our statipn log.

‘,»0

mg(x'mering Dept.

Yours truly,

.

XPC - XPK - X0OJ. Three of China’s new-
est commercials verified! “Tops” on any
DXer’s list!

SHORT WAVE & TELEVISION for

LETS

mentioned here.
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“Listen In”

With %@W

Our Short-

Winner of Thirtieth “S.W. Scout” Trophy.

Wave “DX” Editor

This month Mr. Miller tells how S-W Listeners can set a “goal” for
themselves. This is the fourth article by Mr. Miller. We shall be glad to
have our readers send us suggestions, as well as data on new stations not
Queries should be accompanied by a 3-cent stamp.
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John De Myer of Lans-
ing, Michigan — Grand
is the word that aptly
describes hoth the man

and his DXing! 426
“Foreigns” heard — 82
countries!

o

of our articles:—list all your veries,
and total the number of stations heard
in each of the six continents, the num-
ber of countries heard, and countries
verified. Say, for instance, you've one
veri from each of the six major conti-
nents, you can claim I VAC, two from
each of six continents, 2VAC, and so
on, upwards.
Then set for

N~ ettt el il et

lowed by an orchestra rendition of “La
Marseillaise.” John says all announce-
ments are in French and Tahitian.

It is very difficult to place FOSAA,
tuning through the terrific 40 meter
“CW?” band, but once you find the sig-
nal, you’ll be well repaid for your ef-
forts! Having no QRA available, we
addressed our reports merely: Radio
Station FO8A A, Papeete, Tahiti, South
Sea Islands.

RV15 Goes Back!

RV15, at Khabarovsk, Siberia, which
tried a new frequency of 5.72 mec. for

yourself a goal of
5 VAC, in begin-
ning, and about 40
countries verified.
This is a good
mark for any be-
ginner to “shoot g s
at.” Upon attain- | . = = o
ment of this goal, bl e
one begins to quali-
fy as a ‘‘real
DXer.”

Once you’ve
something to aim
for, in DXing,
you’'ll be surprised
at your eagerness
to attain that goal! e
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listen to the “for-
eign locals” — as
any form of com-
petition lends its
charm to the sport of DX hunting.

We are going to work out a plan to
list each DXer’s “pedigree,” whose
name may appear in our columns, and
it will doubtless be very interesting to
watch each DXer’s progress towards
his own goal in DXing! So go to it,
and our good word is—set yourself a
DX goal, and “keep plugging”! Tak-
ing our monthly tips, and trying for
all those rare ’uns, persistently, you
should be able to show the “boys” a
real DX mark in the near future! Good
luck to all!

Tahiti Comes Through

FOBAA, 7.1 mec. located at Papeete,
Tahiti, in the South Seas, has been put-
ting in a fairly reliable signal within
the last month. The regular sked is
Tuesdays and Fridays from 11 p.m. to
midnite, but FOS8AA often carries on
well after midnite. Our friend, John
De Myer, heard FO8S8AA “open up” at
10:57 p.m. with a clock striking 6, fol-

OER2—Vienna.

www americanradiohistorv com

From “Waltz-land” comes this handsome veri.
A fine addition to any collection!

about three weeks, has returned to their
former 4.273 mec. frequency. Without
a doubt the 5.72 me. frequency was
much the better received of the two,
here in the U.S. They really did put
in an excellent signal during their brief
sojourn on the higher frequency! Out
in “Frisco,” Ashley Walcott similarly
regrets the change from new to old.

Celebes - Java

YBZ, Menado, on 7.68 mec., has been
heard one morning at 6:20 a.m. phon-
ing, but, although we “logged” the sig-
nal OK, we did not ascertain until late-
ly just what we had heard. This is a
new station in Java, and is generally
heard in “contact” with PNI, 8.775 mec.;
at Makassar, also in Celebes. As these
two are situated on either extremity of
a large island in Java, radio. was prob-
ably found quite necessary to make
communication. easier. Ashley Wal-
cott hears both often, around 6 a.m.

(Continued on page 635)
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World S-W Station List

Complete List of Broadcast, and Telephone Stations

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

Around-the-Clock Listening Guide

It is a good idea to follow a general schedule during bright daylight, listen between 13 and 19 band is generally found best from about 12 m.
as far as wavelength in relation to the time of meters (21540 to 15800 kc.) until 7 a.m. (After dark, results above 35 meters
the day is concerned. The observance of these To the east of the listener, from about 11 a.m.- are usually much better than during daylight.)
simple rules will save time. 5 a.m., the 19-35 meter will be found very pro- These general rules hold for any location in the

From daybreak till 6 p.m. ductive. To the west of the listener this same Northern Hemisphere.

621

CORRECTED

AND

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

REVISED
Monthly

and particularly

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

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

¥

33.)(600 kc. W2XDU | 20040 kc. OPL | 18680 kc. OCl | 17760 kc. IAC | 15760 kc. JYT
-BX.  9.494 meters -C- 14.97 met -C. 16.0 .C- : -
ATLANTIC BF(R;BAOIIJ-CASTING LEOPOLD\(/:IOLNLGEOCI;;ELGIAN cw ) leg.métsiﬁsut , ¢ A LA XKEMH'((WAMcE%m(::leA.
) OrKs v ] <A, i “30-7 -
?!ﬁay:ﬂA\yAsB%Nda?lyEs |oNmec Works with ORG in morning r ar:ial;fstime stations 1073;55;";:' S0 7;B‘wm5 lrrogul:(:’r inI late a{ternoon
. and ear mornin
Sat.. sun. 12:30-3, 6-9 o.m. | 20020 kc. DHO | 18620 kc. GAU - I, SEEEllE . g.lVE
.c- 4.99 -C- 16.11 met :
31600 kc. W4XCA NAUER, GERMANY RUGBY. ENGLAND HONGKONG: GHINA -C- 19 I(i:i-meters
.BX- MEMQ'I"‘%ISF"%?NN Works S. America, mornings Calls N. Y., daytime Irregular [1:30 p.m.-1:(5 a.m., NAZAKI, JAPAN
i WG Gally 19900 kc- _LSG 18345 kc- FZS 17741 ;(-(I:O a.m. HSP Phones Java 3-5 a.m.
-C. . -C- 16.35 meters .
31600 kc. WS8XAI MONTE eeroE, SAIGON, INDO-CHINA -c- (6,91 meters 15620 kc. JVF
“BX. 9.404 meters ARGENTINA Phones Paris, early morning BANGKOK. SIAM -C- 19.2 meters
STROMBERG CARRLsoyN co. Tests Irregularly, daytime 18340 kc. WLA Works Germany 4-7 a.m. Phoneleiéﬁl(Sl'a.J;:.P%cN4 p.m.
Relays WHAM dally 7:30 a.m.- | 19820 kc. WKN | -c- 16.36 meters 17650 kc. XGM 1546 =
-C. LAWRENCEVILLE, N. J. | -c- 460 kc KKR
12.05 a.m. cLAwRENCEV,L‘{? N Calls England, daytime ¢ SHANléH'ReIt,eréHINA -C- 19.4 meters
Calls E J. Works London 7-9 a.m. RCA COMMUNICATIONS,
c. naland. atininie _ | 18310 k GAS
“BX- 9494 metors c. 17520 ke DFB Sosts irrsouiarly
PENOBSCOT TOWER 19680 kc. CEC | c- pucE3s meters e 712 meters e teRinnequlanty,
D,‘.;.f%"ﬂ:_:.g‘é%“,;,“, O eanTidametas o Calls N. Y., daytime WorkstAUAEr#en?aE,?e'rrAgN|Y5 .| 15450 kc. IUG
un, 8 a.m.-12 M. Works B Al . M- | .C-
ST ul WIXK o B ,,a;,‘;i,.:"" Colom- | 18299 kc. YVR | 17510 kc. VWY?2 Ar():nlllsl'A%"A;BAs :5735”0"“‘
-C- 16.39 t alls 1A | a
-B- 3.93 moters 19650 kc. LSN5 MARACAY. VENEZUELA O IRKEE™INDIA A
WESTINGHOUSE ELECTRIC "URLlNG"AMme;e!rISGENTINA 18‘;‘;‘; ‘;:"“a“" '“°'“l';‘f;_o Works Rugby 2-7 a.m. 165415 I':fﬁ- . KWO
) Ca'ls Europe, dayti C -C- .46 meters
7-9 a.m.; rolays KDKA pe, daytime . 17310 kc. W3XL DIXON. CAL.
19600 ke. LSF | ¢ 16.43 meters X . Phones Hawaii 2-7 p.m.
ST. ASSISE, FRANCE -X- .33 meters
_23:1:530 Ilfi(;:s- - GS-’ -C- Mohlls'l:sEl g\;&eHDE Calls S. America, tli‘aytlme NBAOTl}ggA'B'R%%?(ADﬁ 010. 15370 kc- *HA53
DAVENTRY ARGENTI ’ Tosts Irreguiarly” -B- 19.52 met
B.C., BROADCASTING Tests Irrenularly,m:jaytlmo 18200 kc' GAW 7 20 oo BUDAPEST, eHei.-JSMGARY
HOUSE LONDON, ENGLAND 19480 ke GAD -C- RUG'BB'Y“ En;le:iell.-:\ND 171 kc. w Broadcasts Sundays. 8-10 a.m.
[ U «C- 17.52 meters
231520 kg:; WZXE GGl meters Calls N. Y., daytime ol &t €0 15360 kc. DZG
A'i'LANTIc c%%%ADCASTING Works with Kenyaﬁ Africa, early 108135 I'G(EA- etors PMC ST080 I(.:(alls ships GEC -Rxl-:'?éHSPolg:rs;Emest%?ALAMT,
morni -C- 5 ZEESEN, GERMANY
_ BANDOENG, JAVA C :
Relays WABG 7390 s G, 19355 kc. FTM Phones Holland. early a. m. .C. ,7_53- meters iestalincoulanty
-C- 15.50 met RUGBY, ENGLAND
21470 ke. K GSH | o1 ASon™Fance |18115 ke.  LSY3 5Y. ENGL, 15355 ke.  KWU
-B- 13.97 meters __Calls_Argentine, mornings -C- 16.56 metﬂ-s 16385 k lTK -C- l?xﬁgurtleée;sl_
5o DAVENTRY o 19345 kc. PMA MO RRGENTINA o 82‘ . Phones Pacifio_isies and Japan
HOUSE. LONDON. ENGLAND | ~B-C-_ 1551 moters Tests irregularly MosAmsclomleTeAr?. SOM- 5
6-8:45 a.m.. 9 a.m.-12 n. c ﬁANDOENG JAVA 18040 k G LILAN 1 340 kCI *DJR
Brosgussts pone, SNy am. C. AB Calls 1AC around 9:30 1. B R0ADCASTING HOUSE,
21420 kc. WHKK | _10:00-10:30 am. irregutar | "0 py o888 moters v 16270 kc. WLK BERLIN, GERMANY
Lo g 400 moters . 19260 kc. PPU Cal|sdcan?da." -c. T 8-9 a.m.
Y AWRENCEVILLE, W, 3. | -C- 15.58_meter Torn. and eary A LAWRENCEVILLE, N. J. | 15330kc. % W2XAD
-4 p.m. RIO de JANEIRO, Ph .
Gols 3. Amerien S ARMBR | Works with Francs B"m'fil"las 17810 1'6(5:4- meters — Arg.._Braz. Poru. daytime S ENERAL ELRSTRIC co.
21080 kc. PSA | 19220 kc. WKF | "® kootwiik,"HorLAND 16270 kc. WOG SCHENECTADY. N. V.
W0 pe TANEIRO. BRAZIL | “C° 15 COMmetens CailiNlevaite bl -C- 18.44 meters WEY 10 nomrs 30
a.m.-4: p.m.
Works WKK  Daytime "G,‘,”,',':EE",,(;E,,‘,{,',"';,E,,,}'M’ 17790 kc. K GSG ocséxarrls Sl LoD 15310 ke GSP
21060 kc- WKA 19200 kc- ORG «B- [;(ZssENm_lg;e;s morning and early afternocon . o, ﬁ-moters
-C- 25 meters -C- 15.62 meters B.B.C.. BROADCASTING 16240 kc. KTO DAVENTRY
LAWRENGEVILLE, N. J. RUYSSELEDE. BELGIUM HOUSE, LONDON, ENGLAND | "o T 8.8.6. BHE N D ERSTING
Calls El:‘nland Works with OPL mornings _ 6-8:45. 9 a.m.-12n. MANILA, P. I. HO USN AT
noo
19160 ke.  GAP | 17780 kc A W3XAL | C2' Caf, Tekio and shine Hireouter, 50 pm:
21020 kCl LSN6 -Ce 15.66 meters -B- 16.87 meters
.C- 14.27 moters chvesy. ENGLAND | NATIONAL BROAD. CO. 16233 kc. FZR3 | 15290 kc. LRU
M Sl W 19020 kc. HSSPJ Rolays WIZ.” Dary exs. 'Sun. | “"s 10t NEA S inA BT TH LT
8 a. m.-5 p. m. B. |5,77- moters 9 a.m.-5 p.m. Calls _Parls and .P.ac_|ﬂc__|s|es BU ENO_?I AARESS AARGEN-
200860 I!t(g, ltEHY-EDM BANGKOK. SIAM 17775 kc. PHI | 15880 kc. FTK Daily 6 a.m..5:50 p.m