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Most efficient televisor produced for home use.
Equipped with Duraluminum lens dise 16” diameter.
Kach of its 60 lenses accurately adjusted focally
to produce clear, definite images on screen. Disc
driven by heavy duty Synchronous motor., with
switch and framing device operated from front panel.

The Rawls Short Wave Unit in connection with the
broadecast receiver has been especially designed for
long distance short wave reception from 15 to 200
meters, Super Heterodyne Circuit incorporating 9
tubes in the combination. The use of the new multi
mu and pentode tubes give exceptional tone and
vpower. To switch from one short wave band to
another, it is unnecessary to change coils—just the
click of the panel switch and the change is made
automatically,

give the public the very latest in television
our engineers have produced the “Ultimate in
Television and Radio”’—Model TVS5. . . .

in the television field they were

quick to grasp the need of a set capable of

producing a picture large enough for a group to
sit by and enjoy.

longer is it necessary to peep into a small
aperture—one person at a time. The TVR5
projects a picture on a screen in the panel of sct.
Invite your friends—any number of people can
enjoy the program.

addition it is now possible to get the added
thrill of LISTENING TO AS WELL AS SEE-
ING your favorite artist on the screen . . . and
the TVS85 is not only a television receiver . . . it
is also the latest in combination ALL WAVE
RECEIVERS. . .. Covering bands from 15 to 550
meters.

in a beautiful console cabinet that

will fit the appointments of the most preten-

tious home. . . . TRULY the last yord jn TELE-
VISION AND RADIO. . ..

Dealers’

franchises will be_valuable,

of the thrill of reaching out with just a

turn of the dial to that unknown, unexplored

region of short waves . . . just beyond the range
of your present receiver. . . .

means absolutely nothing . . . FOR-

EIGN BROADCAST . . . an exciting chase

through the underworld of a distant city hot on

the trail of a murderer, thief, reported clearly by

the police department. You don’t have to strain

to listen ., . . signals come in as loud and clear as
your local broadcast.

to AMATEUR STATIONS all over the
world.

the progress in the field of Aviation.

Planes are timed and reported exactly the

same as on the most modern railroad . . . Dallas,

Texas, reports No. 622 overdue . . ., quickly the

entire country is on the quévive searching for the
missing plane.

A six-tube receiver, designed to give the ultimate
in tone, selectivity and power. Uses the following
tubes: two 235 Multi Mu, one 224A Detector, one 227
and one 247 Pentode output with 280 rectifier. The
tone quality of the set is due to the accurate match-
ing of all parts. Its eight-inch Dynamic speaker
handles, without distortion, the tremendous output
of the pentode tube. Designed especially for recep-
tion of the synchronized voice with television image.

The television receiver is the most important re-
ceiver of the combination. Eight tubes T.R.F. cir-
cuit, using two 235 Multi Mu in RF circuit, one
224 A Detector, one 224A, one 227 and two 245’s in
audio circuit, also with the 280 rectifier, Very
careful attention has been given the audio amplifier
and its frequency response is flat from 15 to
75,000 cycles, which is necessary to give clear,
definite television images. Its two 245 tubes are so
connected to supply the undistorted output and
current necessary for proper operation of the
Rawls crater point lamp.

is positively thrilling . . . and don’t forget all

this time you are comfortably seated in your
favorite chair surrounded by your family and
friends ., . . enjoyment for them all.

to date . . . order your Rawls TVS85

today . . . costs no more than a good single
thrills

purpose receiver, yet it provides that

you’ve nmever experienced.

List Price

Write us of your qualifications for exclusive contract.

If there is no dealer in your community handling the complete Rawls television set, write us direct.

www americanradiohistorv com

W. C. Rawls & Company SW X o
Bankers Trust Building RYBI30 " Amoliper 11t ShRD RVBISS 2 velt Pemtadesd oo 230
Norfolk, Virginia RYBIZIA Amplifier ........... 0000000 .90  RYB235 2Yz+Volt Multi-Mu ........... 1.60
RYBI99 Detector Amplifier S 2.75 RYB236 6.3-Volt Screen Grid ......... .75
Gentlemen: Please send me complete RYBISS  Detector Amplifier ... .. .. . 250 RYBZZ GV Meater Amp. & Gsotil I3
information about your dealer's fran- RYB200A Detector .............c,...... 4.00 RYB238 6.3 Pentode Amp.............. . 275
chise, RYB201A Deteotor. Amplifier ........... .75 RYB239 6.3-V. Radio: Frequency Pent 2.75
RYB210 Power Amplifier ,......... 7.00 YB245 Power Amplifier 1.10
RYB222 DC Four:Elemenf Tube.. ) YB247 2Y2-Volt Pentode Amp 1.55
RYB224A Four Element AC Tube RYB250 Power Amplifier .. 6.00
Name ......ooiiiiiiiiiiiinn, IERT R RYB226  AC Amplifier .. RYB280 - Full Wave Rectifier 1.00
RYB227 AC Detector R¥g§g: H'/alfvvlltav&;rl!:ct':‘ﬂer \'I)gg
R o ulti-Mu . .60
Address ...t e Exg%g? % \‘;8:: gﬁ?:ﬂa' Putpose Razwls Telétron Crater Point....10.00
City....... 0000000 00 State....... 00 o P_“!fn :
¥ riginators awls
S.W. BANKERS TRUST BLDG. NORFOLK, VIRGINIA  vyelidw Base Tubes'
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you're not in Radio f
this book will show you how
you canget in quickly i

Radio’s continued development and new
uses in Radio principles will open hundreds
of new, good jobs for the well trained man.
Broadcasting Stations, Radio Dealers, Job-
bers and Manufacturers, Shipping Com-
panies, Aviation, Talking Movies, Research
Laboratories, and many other sources of
good jobs employ men well trained in Radio.
Besides, there are almost unlimited oppor-
tunities for a profitable spare-time or full-
time Radio business of your own. Many
have jumped from $25, 35, and $40 a week
to $60, $60, $76 and even $100 as a result
of taking my Course. My book proves this.

I Will Train You Inexpensively
At Home In Your Spare Time

Hold your job until you are ready for an-
other. Give me part of your spare time.
will give you the training that has raised
the salaries of hundreds of men. I send you
home experimental outfits that show you
how to do experiments, build testing equip-
ment and make tests that make clear the
basic principles of whatever branch of Radio
you enter—and show you how to service
practically every type of set made.

Many Have Made $200 to $1,000
In Spare Time While Learning

The day you enroll 1T will give you in-
structions, which you should master quickly,
for doing 28 Radio jobs common in most
every neighborhood. Nearly every one of
the sixteen million Radio sets now in use
need $2°to $10 servicing a year. Get some
of this money for yourself. I will show you
how to do it. I will ‘give you the plans and
ideas that have made $200 to $1,000 for
many of my students while they are taking
my course. Read their letters in my book.

Find Out What Radio Offers You
GET MY NEW FREE BOOK

It tells you where the good Radio jobs
are, what they pay, how you can fit yourself
right at home in your spare time to get
into Radio. It tells-you about my iron-clad
Money-Back Agreement and the many extra
services and materials N. R, 1. gives. its
students and graduates. It shows you what
others who have taken my course have done
—are making—what they think of it. There
is no ‘obligaticn. Send the coupon today.

is ready for You

e

III.

\

. J. E. SMITH

President, National Radio Institute, the
man who has directed the Home-snldy
Training of more men for the Radio In-
dustry than any other man in America.

I Help You Specialize
Through My Five
New Advanced Courses

My training not only gives you a thor-
ough knowledge of Radio—all you need
to get and hold a good job—but, in
addition, you may take any one of my
new advanced courses, without extra
charge. They are:

I. TELEVISION
Theory and Practice

2. AIRCRAFT RADIO

3. BROADCASTING
Commercial and Ship
Radio Stations

4. SOUND PICTURES AND
PUBLIC ADDRESS SYSTEMS

s. ADVANCED RADIO SERVIC-
ING AND MERCHANDISING

“Rich Rewards in Radio” gives you an
outline of these courses. Get a copy.
See how valuable this new idea in
Home Study Training can be to you.

\ IF youre in Radio now
|\ spave time or full ime -

7 Years

Previous Experience

*Dear Mr, Smith: Before
taking your course, I had
worked at Radio for aver 7
years But I realized I
needed better training to
succzed in the Radio game.
Every part of the course has
been very clear, teaching me
what I could not have
learned otherwise.
months I made $3,
C. J. Stegner, 23 8. San-
dusky St., Delaware, Ohio.

Former Service Man

Increased Salary

“*Dear Mr, Smith: 1 had been
doing service work before tak-
ing your course. Now 1 am
serving in the capacity of Field
Enﬁmeerfor the Central Publie
Address Systema, n position I
feel 1 can serve well, due
your thorough training. Com-
pensation s expected to run
sbout $3, 4,000 per
ear.’’ -- Paul E. e‘sa._ 3016
egent Place, E, St. Louis, Ill.

In 9
500, —
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it will show you how
my /mproved fraining

can help you make
Jtill move money

Have YOU read my new book giving an outline of

.National Radio Institute’s improved training in Radio?

If you haven’t, send for your copy today—it’'s free.
No matter what kind of a job you may have in the

- Radio industry now, unless you are at or near the

top, I believe my training can help you get ahead—
make still more money—get a still better job. How-
ever, I'll let you decide that for yourself after you
have read my book—just let me show you what I have
to offer. Many others in Radio—amateurs, spare-time
and full-time service men, Radio dealers, fans, custom
set builders—have found the way to more profit and
more money through this course. You will find letters
from them in my book. he

Sece What I Offer Men Whe Are Now Or
Who Want To Be Service Men

While my course trains you for all important
branches of Radio—I am also giving extensive, thor-
ough, and practical information on servicing almost
every type of receiving set made. The experiments I
show you how to perform with the Home Experimen-
tal Outfits I send you make learning at home easy,
interesting, practical. This information is of special
help—real money-making value—to those who are now
service men or those who want to be service men.
This part of my training, however, is only one of the
18 features that I am offering men and young men
who want to get good jobs in the Radio industry—or
who are in Radio and want to advance. Even though
you may have received information on my course
before, unless you have gotten my newly revised book
as pictured above, write to me again—see how N. R. L
has grown and improved, too. Hundreds of men in
Radio owe their success and larger income to it. Send
the coupon today.

J. E. SMITH, President
National Radio Institute, Dept. 2FB3
Washington, D. C.

Dear Mr. -Smith: Send me your free book,
“Rich Rewards in Radio.”” I want the facts on
the opportunities in Radio and your revised an}i
improved course. I understand this does not obli-
gate me and that no agent will call.

Name Age.

Address

City Statee e eeeeaaan
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for the Radio

o Qi g ...,;4"4
Trained Man- / /

Don’t spend your life slaving away in some dull, hopeless job! Don’t be |
satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio— the fastest-growing, biggest money - making

game on earth.

Jobs Leading to Salaries of $50 a Week and Up

Prepare for jobs as Designer, Inspector and Tester —as Radio Salesman
and in Service and Installation Work-—as Operator or Manager of a Broad-
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk-
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

Ten'Weeks of Shop Traini

Wedon’t teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Television apparatus, Talk-
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc,
You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

SHORT WAVE CRAFT

~ OPPORTUNITIES

are many et

8
g e
¢l g

IR

e
/)
/ y

you’llneedfor yourstartin thisgreatfield. Andbecause wecutoutalluselessthe-
oryand onlygivethatwhichis necessary you getapractical training in 10 weeks.

TELEVISION and TALKING PICTURLES

And Television is already here! Soon there'll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Getin on the ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

Many EarnWhile Learning
You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

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

COYNE Electrical School
500

8° Paulina St., Dept. A2-2K, Chicago, Il

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL,PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

= H. C. LEWIS, President

| Radio Division, Coyne Electrical School

| 500 S. Paulina St., Dept. A2.2K, Chicago, I1I.

I Dear Mr. Lewis:— Send me your Big Free Radio Book, and
| all details of your Special Offer.

|

I Name.....cooveeeeeeeiiiiennnn Ceteeceaneacnes
|

i Address............ Cereeenas N— Y R
|

I City..oneneeeiniiiienn State........... .o
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'CAN'T. hut

T day you

et

Enjog able Programs

_Everg day of

MANY prominent radio engineers STTLL contend that dependable daily
reception of extremely distant foreign stations is Impossible.

“It can’t be done!” they shout. They insist that the distance is too great—
that atmospheric conditions are too variable—that signal strength is in-
sufficiently constant—that if foreign reception is to be obtained at all, an
ideal location must be had—and, last, that there is no receiver generally
available today that is sensitive enough to bring in foreign stations regularly.

June, 1932

E. H. Scorr

Pioncer Designer of *round the
world broadcast reccivers.

Seven years ago, newspaper and magazine
editors gave columns and columns of space
to the amazing performance of a thereto-
fore unknown receiver, They heralded the
advent of transoceanie reception, on the
broadcast band (200-550 meters) as the
greatest radio achievement of the age.
They named the receiver “World Record
Super,” because it brought in 117 pro-
grams from 19 stations, ALL OVER 6000
miles away, and WITHIN THE SHORT
SPACE OF 13 WEEKS.

This receiver was the work of E. H.

Seott, who believed that a radio set designed in aceord
with certain advanced ideas of his own, and engi-
necred to micrometrie preeision, would do things no
other receiver was ever able to do. These sets were
built in the laboratory. Not even a screw was touched
by an unscientific hand, and the radio industry was
given a new target.

During the following years, E. H. Scott set still
higher standards for radio’s performance. Today, as
the culmination of these efforts, he offers the Scott
All-Wave, a hand-built instrument of scientific preci-
sion that is sold with a guarantee of regular, ’round
the world reception, or YOUR money back.

www americanradiohistorv com

Many of those making these statements are receiver manufacturers; men
who have been forced to conclude that mass production methods cannot

produce receivers ca-
pable of regular foreign
reception. Seeming dis-
belief in the practicabil-
ity of foreign reception
is therefore the result
of someone’s failure.
The only reason for sin-
cere disbelief is igno-
rance of the facts.

You are entitled to
the truth. It is your
privilege to know the
FACTS, because the
most interesting—tho
most enjoyable world
of radio is to be found
between 15 and 200 meters. Hence, I have written this answer
to disbelievers and to the unadvised, and I am spending my own
money to publish these four pages of FACTS, '

ACTUALLY —
the whole world
on a dial.

You will find in them a full explanation of what foreign recep-
tion is; how regularly it comes in; what the programs are and
how they sound. In addition—yowll find undeniable PROOF
that the Scott All-Wave 15-550 meter Superheterodyne is certain
to give you enjoyable round the world reception every day of

every month of the year, Yes, EVERY day, even
during the summer months! I say, “You CAN do it !”{—%ﬁ’#—‘
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PROOF

from dozens of Foreign Stations

Every month of

Reception from VK3IME sent back to Mclbourne, Australia,

by telephone from Chicage by E. H. Scott.

The AUSTRALIAN TEST

first proved regular reception possz'ble

For a considerable period, short wave broadcasts from England,
France and Italy have been picked up by the broadecasting chains
in this country, on highly developed laboratory-type short wave
receivers and re-broadcasted on the 200-550 meter band to listen-
ers in America. The fact that these broadcasts were always planned,
weeks in advance, convinced us that their reception was contem-
plated with absolute certainty. Why, then, couldn’t all foreign
broadeasts be depended upon? To ascertain whether or not they
could be, we selected the station farthest from Chicago that broad-
casted regularly, and set out to see how many of its programs we
could pick up with the Scott All-Wave.

All Programs Recorded

VK3ME at Melbourne, Australia, is 9560 air miles from Chicago.
This station broadcasts two times a weck on a wave length of
31.55 meters. The reception test was begun June 6th, 1931. Ten
months have elapsed, and every broadcast (excepting three) was
received with sufficient loud speaker volume to be clearly heard and
logged. The three programs were missed only because an illegal
code transmission interfered.

Each broadcast from VK3ME has not only been clearly heard,
and its reception verified by the station, but they have all been
recorded just as they came from the amplifier of the Scott All-
Wave on aluminum dises. These recordings are available to anyone
who wishes to hear them. '

‘ ﬁo\

Hergoprnt

the Year

Program Returned to Australia by Phone

The engineer of VK3ME was curious to know with what quality
his program was received in Chi-
cago. He realized, of course, that
clarity was sufficient to permit log-
ging of details, but beyond that he
was skeptical. So on January 23rd,
1932 Mr. Scott telephoned VK3ME
from Chicago, and while VK3ME’s

program was being received,

the telephone mouthpiece
was pointed toward

*

the speaker and the program
sent back to Melbourne—another

9560 miles, and with perfect clarity
as verified by the engineer’s written
acknowledgment,
This 10 month test on reception from a point
nearly 10,000 miles away, proves, beyond any
doubt, that enjoyable foreign reception can be

@

depended upon, IF the receiving equipment is competent. It
PROVES that DISTANCE is no obstacle! And it PROVES that
variable conditions of the atmosphere are not insurmountable

obstacles! To further substantiate our contentions we began a
test of VK2ME at Sydney. VK2ME’s acknowledgment of this
reception is reproduced below. Both of these tests PROVE that

there IS a receiver having

WESTERN

tivity to detect and repro-
duce the broadecast from
foreign stations regularly
and with adequate volume!

more than enough sensi-

Receired st
CALTZ V1A RCACD SYDNEY 38 DUPLICATE 7/1730

LCO E B SCOTT RAD1O LABORATORIES®
4450 RAVENSNOOD AVE CHICAGO ILLe
YOUR WEZKLY REPORTS RECEPTION TWOME JOLY SIXT THIRTYONE

Other Owners Do
Even Better

This remarkable perform-
ance was not a stunt. It
was not a freak happen-
stance occurring to omne
Scott All-Wave ideally located and installed. To the contrary, it
appears as mediocre performance when compared to the 9,535
logs of foreign reception sent to us during January, February and
March from Scott All-Wave owners located in all parts of the
country! These logs, constituting further proof of the practica-
bility of foreign reception, are discussed on the next two pages.

TO TWENTYPLFTE JANUARY TRIRTYTWO INCLUSIVE CONPIRWED 3TOP
CONORATULATIONS YOUR CONSISTEXT RECEPTION OUR STATION AXD
INTERZSTING REPONTS YOU HAVE COMPILED 3TCP YOUR RECORDS

MOW ADMITTED AUSTRALIA PRAE®
. |

T E— (A (e . LAY @ ST L ST

(Turn the page, please),
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9535 Detailed Logs

by ScoTT
tell Whatl You hean

and prove the abzolule
Dependability of the Scott All-Wave

9,535 Detailed logs
of foreign programs
have been sent to us
since January 1st,
1932. All of these
logs are complete—
proving that the re-
ception was not only
heard, but that the
clarity was perfect.
Two of these logs are
reproduced (in part

Clarity

E detail contained in this log, submitted

Ly Mr. Roye Bilheimer of Pennsylvania,
demonstrates the clartty with which the Scott
All-Wave brings in foreign stations 10,000
miles away. This log was made I'eb. 2%, 1932,
and while only 30 minutes of it are shown
here, the log, us submitted, covered the entire
2 cousecutive hours of the broadcast,

6:00 a.m. E.S.T.—Chimes are heard striking the hour of
9:00 p.m., and you say, “‘Just 9:00 o'clock. Sunday
evening.”” You go on to say, “"VK2ME, 47 York Street.
Sydney, Australia, would be pleased to receive reports
from those overseas relating to the reception of these
programs. Qur next record Is rather an interesting
broadcast. I am golng to play tor you, a recurd
recorded In Chicago. This record was pleked up by Mr.
Scott of Chicago, an ardent listener of VRK2ME, It was
then recorded on his home recording set. on aluminum
discs. and then sent to VI2ME. and we wiil now play
this record over tor yuu, which will give you soire idea
of the reception in the United States. especlally in
Chicago. This i3 @ muslcal selection by the Band of
His Majesty's Guards. Stand by a sec-

ond. please.” ouly, for lack of
6:05a.m, E.S.T—VK2ME, Sydney, Australia. The record spa ce) on these
you have been listening to was one made in Chicago by

pages. Think of it!
9,535 logs from 186
stutions in 40 differ-
ent foreigncountries!
It is diticult to un-
derstand, how anyone
after reading these
logs, could believe that dependable, day in, day out foreign reception is anything
but a complete, and thoroughly satisfactory actuality,

What Countries Will You Hear?

Any Wednesday, Saturday or Sunday morning you can tune in the Australian sta-
tions and listen to a three hour program, in English, of course. Then if you wish
something with a decidedly foreign flavor, you can dial Saigon, Indo-China, and
listen to the weirdest, Eastern music you have ever heard,

Right after breakfast, most anv morning, you can tune in the Radio Colonial at
Paris, Franee—or (‘helmsford, England, from which station comes an English version
of the World's latest news.

From 11:30 A. M. until 5 P. M. you have your choice of musical programs, talks,
plays, ete. from Italy, France, Germany or England. In the late afternoon, the
offerings from Portugal will be found very entertaining.

In the evening you may have your choice of a dozen or more different stations
including Colombia and Ecuador in South America. Then, too, there is Spain, and
Cuba.

Is this allf—Indeed not!—These are just a few of the many foreign stations that
will be found on the dial of the Seott All-Wave. A complete list showing the exact
time to tune dozens of foreign stations, is furnished with the receiver.

What Will You Hear?

From a large number of these foreign stations you'll hear news in English, and
youw'll delight in the variety of aspect the different countries give to an item of
international interest.

You’ll hear music from everywhere. Weird chants from Indo-China, and in con-
trast, a tango from the Argentine. From Rome you’'ll hear the real Grand Opera—
youwll hear the voice of the Pope, the Vatican Choir and solo voices mellowed in
Italian sunshine. From Germany you’ll hear political speeches, music and news.
From France, Spain and Portugal you’ll hear a wonderful musical program that
will thrill you hour after hour. From England you’ll hear plays—drama—comedy
and musicales; delightful presentations, refreshingly different from those to which
you are accustomed. You'll never tire of foreign reception, because it never loses

its novelty.
Will the Reception Be Clear?

Toreign stations are tuned easily and smoothly with a Scott, All-Wave. As the dial
is turned to the correct spot, the station comes on, in most eases, with the same
naturalness, clarity, and roundness of tome that characterizes domestio reception.

Mr. Scott, an ardent lstener to VK2ME. The original
recording was transmitted ssme time ago and Mr. Scott
recelved that recording, and cut In the record on his
home recording set, und forwarded this to VRKIME
That was the record which has just arrived in Sydney
and we have just played it for you, to see how you will
recelve it. I shall now play for you the laugh of the
““Kookaburra,”” that was also picked up in Chicago by
the same gentleman.

6:06'2 am. E.S.T..—Laugh of the *‘Kookaburra.’’ Now you
say. “"That was the laugh of the 'Kookaburra,” repro-
duced in Chicugo again after receiving the orlginal
recording from VEK2ME. We should be glad to recelve
reports [rem other listeners as to how they receive these
recordings.”” A talk of the day is entitled ‘*Australia
Commences the Travel ldea prepared by <‘harles
Holmes. Director of the Australlan National Travelers’
Assoclation. Nuw you continue with the talk

‘Set in the sunshine of southern seas, Australla is the
world’s lttlest continent. Australia {s a continent that
is difterent from other lands in its appearance, Its geo-
graphlc formation. and Its strange animals. as well as
its age-old peoples. Then. to0. the rematnder of the
native race that originally inhabited Australla are a
stone-age people, but now I wish you could see them in
the Gorernment Reservations. and In the far-back places
of the contiuent, where mauny still lead their primitive
lives.

6:02a.m. E.S.T. — They were entertained by Australian
aborigines who are located in a settlement there. They
were amused to see them throw thelr boomerangs. that
strange wooden weapon which, when thrown by a person,
returns to the thrower, and the visitors had an amusing
time practicing among themselves. Rudalph Friml gazed
at a groub of black fellows who were plaving a tune with
the leal of the eucalyptus tree, ‘"Rose Marie,”’ from the
famous play he had written.

6:14a.m. E.S.T.—You are now speaking of native bears,
and say: ‘"Here the visitors saw the quaint and lovable
Httle bears. ‘Living tovs.’ one visitor called them. One
gentleman wanted to buy them outright. so enthused was
he hy these little native animal Some of the ladles
brought haney and candy, and were greatly disappolinted
when thelr gifts were refused by the bears. They prefer
to get their own sweets from the eucalyptus tree.

‘‘Australia welcomes the vlsitor. We want the world
to know us better, and we, ourselves, seek a greater
knowledge of peaple of other lands. In these days,
trasel 1s more than a great pleasure maker—It Is a
great peace maker. and that is what the world today s
most In need af. This concludes my short talk. entitled
‘Australia Commences the Travel Tdea.’ prepared by
Charles Holmes. Director of the Australlan Natienal
Travelers’ Assoclation.*’

6:15am. ES.T.—The Rand of s Majesty's Alr Force
\Iv{Hl play *‘Wushington Braves.” arranged by Victor
erbert.

6:18a.m. ES.T.—VK2ME, Sydney. Australin. You now
Rive the time as 18 minufes past 9:00 Sunday evening.
Contralto soto, “‘God Shall Wipe Away All Tears,’’ by
Sullivan.

6:22'> a.m. E.S.T.—VK2\E. Svdney. Australla. An or-
gan sola, “Tust Imagine.”’ hy Teslle Jumes.
This Is coming through with fine volume and clarity,
aMhough the weather here Is very bad. It Is very
foggy and rainy.

6:25a.m. E.S.T.—VK2ME. Sydney. Australla. The tlme
1s 26 minutes past 9:00° Sunday evening.  You now
announce the next selectien, a waltz.

6:30%: a.m. E.S.T.—VK2ME, Sydney, Australla. The band
of His Majesty’s Guards directed by R, G. Evuns,
playing “'lntermezzo,’” by Recves
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of Foreign Reception

SHORT

WwWners

and How ljou hean it

Usually, you ecan have more volume than you wish, which means simply that the
sensitivity may be lowered beneath the noise level, thereby permitting the program
to come through with truly enjoyable bell-like clarity. There’s no doubt about it.
Dependable foreign reception is here; yours to thrill to; yours to enjoy as you have
never enjoyed radio before.

Read These Logs™

The log reproduced at the right represents one day that E. B. Roberts of Massa-
chusetts spent with his Scott All-Wave. During the day he journeyed from France
to England, to Italy, back to France and in the evening to South America. The
other log is that sent in by Mr. Roye Bilheimer of Pennsylvania who made a point
of logging every word put on the air by VK2ME, Sydney, Australia, February 28,
1932. If you have any doubt concerning the authenticity of these two logs or
the others sent to us, see the auditors’ report herewith. Read these logs—then con-
sider that 9,533 more detailed logs bear witness to the new world of radio pleasure
opened to YOU by the Scott All-Wave 15-550 meter Superheterodyae.

Prove to yourself the
pmctz'mbz’lz't:y of
Short Wave
foreign reception

These four pages have told the
story of short wave foreign recep-
tion in mo uncertain terms. They
have PROVED that clear, enjoy-
able reception of foreign stations
can be enjoyed by anyome irre-
spective of the state or country in
which he lives. And we want to
prove to you, right in your own
home—that YOU ecan tune ’round
the world whenever you choose and
enjoy every program you hear. To
do that, we’ll build a Scott All-
Wave 15-5350 meter superhetero-
dyne to your order; we'll test it on
reception from London, Sydney or
Rome—and give you the exact dial
readings. If you don’t get enjoy-
able foreign reception from these
stations—if the receiver does not
eclipse every statement made for
it, you may return it and your
money will be refunded. The cou-
on below will bring full particu-
ars of this offer—also the techni-
cal details of the Scott All-Wave.
Clip the coupon—mail it now,

THE SCOTT WELLINGTON

Typical of the many excellent models of Scott Con

soles, the Wellington is a beautiful example of deluxe

cabinet artistry. Fashioned from burl walnut and

fnished to go with the finest furniture. The center

drawer contains the optional phonograph equipment,

which, when wanted, is supplied with an automatic
ten vecord changer.

The E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. SW 62 Chicago, 11l

: The E. H. Scott Radio Laboratories, Inc., : * AUDITORS’ REPORT B
§ 4450 Ravenswood Ave., Dept. SWC 62 ] We hereby certify that we have
| Chicago, Il 1 1| examined and counted 9,535 logs of
| gzngr{lneetet;zl(}y%:;rticulars of the Scott All-Wave i programs reported by pﬂrchasers of
B ; s || Seott All-'Wave Receivers from 186
In _ + || stations, foreign to the country in
) g { || which received, during the months
¥ Street i |l of January, February, March, 1932.

I CrESNUTT, MURPHY, PooLE & Co.
I Town State 1 Certified Public Accountants

L—————————————q-—-_—— —i-—————-l
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News and Music From Four Foreign
Countries Received in One Day

HESE logs, made March 7, 1932, and sub-

mitted by E. B. Roberts of Massachusetts,
indicate the variety of foreign programs
that may be heard with a Scott All-Wave.
For lack of space, only a portion of each log
appears here.

NEWS FROM FRANCE
STATION RADIO COLONIAL—PONTOISE

8:441, a.m. E.8.T.—*“This is Radio Colonial from Parls
calling. Wavelength 19.68 meters.”

News in English from the Continental Daily Mail, Great
PBritain—The financial recovery of Great Britain has
aroused the interest of the world.

8:45 a.m. E.8.T.—Chimes.

From N. Y., Sunday—The U. 8. view Is that the world
economic crisis is behind. Sterling reflected by rising
to a new high.

From Geneva, Sunday—Small nations are not willing
that the League's authority be flaunted even if the
larger nations are.

From N. Y., Sunday—Bulletin on the death of Band-
master Sousa.

8:51', a.m. E.S.T.—From Berlin. Sunday—Speeches regard-
ing the election next Sunday. Will Hindenburg or
Hitler be elected only question.

8:55 a.m. E.S.T.—From N. Y. Sunday—The Lindberghs
have turned to the underworld for help as the authori:
ties seem helpless.

NEWS AND MUSIC FROM ENGLAND
STATION G5SW—CHELMSFORD

1:15 p.m. ES.T.—Chimes.

1:15% p.m. E.S.T.—This is the British Broadcasting Corp.
calling short wave listeners of the British Empire
through G5SW. G5SW broadcasts on a wave of 17.550
kilocycles or 25.53 meters.

1:16 p.m. E.S.T.—Programs to be radiated today.

1:17 p.m. E.S.T.—Programs to be radiated tomorrow, March
the 8th,

1:18 p.m. E.S.T.—News Bulletins for the Middle Zone.
World copyrighted.

Briand died today. An ardent advocate of peace.
Bulletin regarding the Indian Budget.

Far East Bulletin—Dr. Yen announced that China is
ready to enter- negotiations to restore peace. The Jap-
anese have no intention of advancing further,

Bulletin regarding the kidnaping of the Lindbergh
baby—no news as yet.

NEWS AND MUSIC FI;‘OO%EITALY—STATION 12RO

2:49 p.m. E.S.T.—Telling in_ Italian of the results of the
six-day bicycle race in Madison Square Garden, which
was won by the team of Me¢Namara-Peden.

2:52 p.m. E.S.T.—Now talking about Primo Carnera and
Young Stribling.

2:54 p.m. E.S.T.—“Raddio Roma-Napoli.”

News bulletins from the 1. S, A., Shanghai and Tokio.
News regarding the Lindbergh baby.

2:59 p.m. E.S.T.—Announcement.

3:01Y% p.m. E.S.T.—Announcement. Gave names of Italian
cities. Music by orchestra between announcements.

3:02 p.m, E.S.T.—Orchestra selection.

MORE MUSIC FROM FRANCE
STATION RADIO COLONIAL—PONTOISE

. E.S.T.—""The Marseillaise.””
. ..,T.—"Hilo, Hilo, Ici. Paree. Station Radio

m
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T.—Piano and violin selection.
.T.—Announcement.
.T.—Instrumental selection,
.T.—Announcement.

.T.—Celln soln.
.T.—Announcement.

ROM SOUTH AMERICA—STATION HKF
BOGOTA, COLOMBIA

.T.—Vocal snlo, Man singing native selection,
.T.—Announcement.

solo, with choruses singing.
.T.—Announcement.

t.

.T.—Announcement,.

S.T.—Native Iinstrumental selection.
.S$.T.—Announcement.

.S.T.—Dance music. Waltz,
.T.—Announcement.

solo.

.T.—Announcement.

.S.T.—Native dance selection,
.T.—Announcement,

_T.—Station announcement. *HEKF, in Bogota,
South America.”’

.T.—Instrumental selection.

ery good. Some fading.
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IMPORTANT.—This list is changed every

THE RADIO HANDBOOK, by
Jimes A, Moyer and John F. Wo-
strel,  Flexible covers, size H16x8”,

886 pages, 6350 illuslra.-$
tions, Price ........... 5-00

Comprehensive data on short-wave
apparatus,  vacuum tubes, madern
radlo  recelvers and transmitters,

photoelectric cells, television, sound
motion pictures, tables, graphs, dia-

grams, cte,  No radio man should
miss 1t,
RAO10 FREQUENCY ELECTRI-

CAL REQUIREMENTS,

by ltugh
A, Brown. Cloth covers, size 6x9”,
386  pages,

235 | .
tions. Price % Hiustra $4-00

One of the few great hooks on this
important subject,  Everything from
thermionie-tube coefficients to plezo-
electric measurements.

PRACTICAL TELEVISION, by E,
T. Larner. Cloth covers, size 5%X
83,7, 223 pages, 127 1l- $

lustrations. Price ....... 3'75
This book explains television in full,
including elementary principles,
photo-electrie colls, and all import-
ant types of television sets as well
as basie prineiples of optles, images,

mirrors, lenses, ete,

TELEVISION, Its Methods and
Uses, by Edgar 1I. Felix. Cloth
covers, slze 514xT3”, 272

pages, 73 {llustrations, $

P82 5000000000000000000 2'50
A practleal complete cross-section of
televislon today. One of the very
best hooks on this important art in
print. EE———
MAGNETIC PHENOMENA,
Samuel Robinson  Williams.  Cloth
covers, sizo 6x9”, 230 pages. 150
illustrations, and

ous tables. Price.{l.u,':n.e.r.- $3-00

All eleetric motors, couplling eoils.,
magnetic and dynamic lond-sheak-
ers, transformers, choke colls. ete,.
are dependent on magnetlie nhenom-
ena.  This fine book is complete on
the subject,

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS, \y
the Editors of SIHORT WAVE
CRATT. Stiff Paper covers, size
T%x9%”, 76 pages. 250 flius-
trations, DPrice prepald...... 50c
The greatest book on building and
operating short wave sets and con-
verters 1 print teday, No better
book printed.

CINEMATOGRAPHY, by James R,
Cameron, Stiff covers, size 7%x5”,
240 pages, 150 lllustra-$

tions.  Price .........0. 3°50
Everything on the subject from ‘‘si-
lent”” and *‘talkie’” 16 mm. film to
its manufacture and to the final
projection  Is  in  this marvelous

volune.
ANSWERS—

by

QUESTIONS AND
Sound Motion Pictures, by James
R. Cameron.  Cloth covers, size 7%

’, 250 pages, $3-50

XH”,
Price

most important hook on the
technical subject of ““Talkies.’”

The

AUDELS RADIOMAN’'S GUIDE, by
Frank D, Graham. Cloth covers
(flexible), size 5x63%”, 220 pages,

300 {llustrations. l 00

Price

A practical, conclse hook present-
ing the theoretical and practical in-
formation for the proper operation,
maintenance and service as applled

to modern radio practice.

THE RADIO AMATEUR'S HAND-
BOOK, (New Revised Edition), by
A. Frederick Collins. Cloth eovers,

size SHXTH”, 394 pages, $2.00

116 illustrations. Price, .
radion

It you wish to hecome a
amateur (radio ham) this book tells
vou how. Evervthing in receiving
and transmitter sets and how to
build them.

RADIO PUBLICATIONS
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RADIO SET ANALYZERS AND
HOW TO USE THEM. by L.. Van der
Mel,  Stift Paper covers, slze 6x97,
63 pages, 45 illustrations,

I'rice prepaid 50c
The first book giving the fundamen-
tals of radiv servicing design in a
mamier which is clear even to the
tyro, No service man can be with-
out it.

RADIO AND ELECTRONIC DIC-
Mantey.

TIONARY, by Harold P,

Cloth covers, slze 6x8”, 300 pages,
530 illustrations, $

Price prepaid .......... 2'50

A fully - indexed volume, which
places at your finger-tips definitions
of 3,800 radio words and phraSes;
of inestimable value.

FOUNDATIONS OF RADIO. by
Rudolph L. buncan.  Clothh covers,
stzo DY x8”, 246 pages, 115 lllustra-
tions.
I'rice
This textbook glves you the funda-
mentals of electricity as applied to
radio. It equips you for further
study in tbe ficld of radio.

EXPERIMENTAL RADIO ENGI-
NEERING, by John 1I. Morecroft,
Cloth covers, slze 6x9”, 316 pages,

250 illustrations, $3 50
®eee s e 4 O

Price ..........

A student’s bhook: deveted to the
principles of radto apparatus: in-
tended to aceompany a  course in

electricity.  The Dbest of 1ts kind.

TALKING PICTURES, by Bernard

Brown., Cloth covers, slze HtY,x8%",
327 pages, 161 {llustra- $
tions. Price .......... . 3 -0 0

The non-technical man reading this
book feels that he has been trans-
ported to a wonderland; technicians
refer to it time after time.

CONQUEROR OF SPACE—The Life

of Lee de Forest, by (. (arneal.
Cloth  covers, size 5%x8%”, 296
pages, {Hustrated, $

Price prepaid...... 000000 3'00

This 1s a blography of the ‘‘Father
of Radio.” De Farest is the most
Important fizure In the development
of modern radio.

THE RADIO MANUAL, by Georre
. Nterling and Rob’'t S. Kruse,
E.E. 2nd enlarged edition, Flex-
ible fabrikold covers, Size 53 x8”,

805 pages, 348 illustra- $6 00

tions, Prlce ............
A complete Radio Course for the
operator, the technielan, the ama-
teur, the student and c¢xperimenter.
Everything imaginable in the whole
radio art i3 covered in this great
book—the “‘radio bible’” of the ama-
teur. DON'T MISS THIS.

RADIO AND ITS FUTURE, by
Martin Codel, Cloth covers, size 6x

9”, 319 pages, 8 plates. $4 00

Price .........
Vivid chronlcles of radio broadcast-
ing, communications, Industry, reg-
ulatlons, ete. If you are in radio
you MUST have this book,

SHORT WAVES, by C. R. Leutz
and R. B. Gable. Stiff Covers. Size

6x9”, 384 pages, 258 {1lus- $3.00

trations. Price, prepaid. .

The bizgest and most complete book-

on short waves. Covers every imag-
inable phase, including S.W. Super-
heterndynes. The authors are fam-
ous 8.\, authorities.

month to include the latest books.

RADIO FREQUENCY MEASURE-DRAKE'’S

MENTS. by E. B. Moullin. ¢Cloth
covers, size 6x9”, 487 pares, 289 {I-
lustrations,

Price prepaid 2°50
This large volume answers all ques-
tions which arise In the design and
construction of R.F. circults of every
npussible  type. The &greatest and
most authoritative book of its kind
in print for radio students and en-
glneers.

RADIO MOVIES AND TELE-
VISION, by C, Fraucls Jenkins.

Cloth covers, slze 915x6”, 144 paues,
profusely illustrated. $
Price ... 1-00

A complete volume by the master
of television, giving everything in
television, ineludling  constructional
details for building your own tele-
vision sets.

RADIO VISION, by C. Francls

Jenkins,  Cloth covers, size 9%Xx6”,
111 pages, profusely f{llustra-
trated. Price prepald....... 90(:

An excellent book. The Jenkins tele-
vision  system, as well as many
other maodern television systems fully
described.

A POPULAR GUIDE TO RADIO.
by B. Francis Dashicll, Cloth cpy-
erd, size 514x8%%”, 286 pages, pro-

fusely illustrated. $3 50
.

Price prepald ...........
The fundamental principles of ra-
dio.  From crystal rectiflers to the
latest electron tube amplification.
ete.

How to order

We cannot ship C.0.D. Our
prices are net, as shown.
Some of the books include
postage. Those that do not
will be shipped by express
colfect if sufficient postage is
not included by you.

RIDING THE AIR WAVES, by
Eric Palmer, Jr. Cloth cavers, size

T%x5% ", 328 pages. $

Price .....co0iiiiiinnn.. 2'00
No radlo amateur or ‘“*ham’ can
afford to be without this book.
written by the author of ‘‘Around
the World with 5 Watts.””

SOUND PICTURES ANMD

TROUBLE SHOOTERS MANU.AL,
by Cameron and Rider. Cloth cover,

size 8x51%7, 1120 pages,$7 50

profudely illustrated. Price

The standby of every operator. Tt i:
the most thorough book an the sub-
ject.

TELEVISION TODAY AND TO-
MORROW, by S. A. Moseley and
H, J. B. Chapple. Cloth covers, size
8x51%”, 130 pages, profuse-$2 50
ly illustrated. Price prepaid .

A most up-to-date work on televis-
ion deseribing in detall the appar-
atus used by Baird. .

S. GERNSBACK'S RADIO ENCY-
CLOPEDIA (Second Edition). Red
Marocco Flexible Binder, 352 pages,
2201 radio definitlons, 1253 1{llus-

trations, 34 tables, $3 25
.

Price vivvevenninnaeanns

The most comprehensive encyclopedia
of its kind In print. Remarkably up-
to-date in every way, with marvel-
ous {llustrations.

ORDER DIRECT
FROM

THIS PAGE

1 tester

Note

CYCLOPEDIA OF
RADIO AND ELECTRONICS, by
{1, P. Manly, Cloth covers, slze
’(ixfl", 1050 pages, 1080 iliustrations,
New 1932 Edition,

Price $6'00
The largest work of its kind ever

but between two covers. New and
up-to-date; a standby for every
radio man.

RADIO TROUBLE SHOOTING, by
Ennor R, ilaan, E.E. Flexible cov-

ers, size 6x9”, 323 pages, $3 00

257 {llustrations, Price...
An intensely practical handbook for
all radio gservice men and operators.
Up-to-date in every respect.

FUNDAMENTALS OF RADIO, by
R. I, Ramsey, Professor of Physlics,
Indiana University, Cloth covers,

size 9%x6”, 372 pages, 11- $3 50
.

lustrated. Price, prepalid,
The backhone of the radio art. This
book gives you the foundation on
radio from A to Z

OFFICIAL RADIO SERVICE MAN-
UAL, Voiume I, by Hugo Gerns-
('lyde Fitch.  Flexible
loose-leaf binder, size 9x12”, over
2,000 {llustrations, 630 pages,

COMPLETE WITH SIX SUPPLE-

MENTS. $4.50

Price prepaid ........

The Service Man’s Bible. Greatest
book ever published on the subject.
Contalns all old clrcuits of every
imaginable commercial radio set up
to 1931,

back and

OFFICIAL RADIO SERVICE MAN-
UAL, Votume Il, by Hugo Gerns-
back, C. E. Denton and C. II, W.
Nason, with 1932 Free Supplements,
1000  pages, 2000 illustratians.
Flexible Loose-leat Bind- $4 00
er,size 9x12”. Price,prepaid .

The talk of the radio Industry.
This marvelous volume contains
everything In radio, circuits, and
radio developments, for 1932, Not
a line of dupllcation between 1931
and 1932 volumes. (Vol. 1and Vol. 2.)

ELEMENTS OF RADIO COMMUN-

ICATION, by Professor John H,
Morecroft,  Cloth covers, size 9x6”,
270 pages, 170 fllustra- $

tions. Price ............ 3-00
An authoritative volume embracing
every Imaginable phase in radio
communication.

RADIO SERVICe MAN'S HANDY.-
BOOK WITH ADDENDA DATA
SHEETS, Flexible covers, size 9x

12”, 200 pages, 400 illus-

trations, Price prepaid.. $1-95
The Service Man’s standby. Con-
taings the Jatest practical informa-

tion on radjo servieing.

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Duncan
and C. B, Drew. (New Edition.)
Cloth  covers, slze 9%%x6”, 930

pares, 468 {llustrations, - $7.50

Price ceee

Everything from Ohms Taw to vac-
tum tubes and detectors, to ogeil-
lographs and radio compasses thor-
oughly treated In this great book.

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. A,
Moyer, §.B., A.M. and J. F. We
strel,  Cloth covers, size 8x5”, 354

pages, 163 fillustrations. $2 5 0
tees e .

Price .............

A handbook that every radio set
and general student must
have. The diagrams alone are worth

the price of the book,

—
B herewith present the most
completo collection of recent

important radlo books. e have,

after an exhaustive study, selected
thiese volumes because they repre-
sent the foremost radio books of
thelr kind In print today. 'There
is such a great variety that we
are sure it will satisfy any taste
as well as any requirement that
the student of radio might have.

Wo publish no catalogue and
ask you to be kind enough to or-
der direct from this page. Prompt
shinments will be made to you
direct from the publshers. Ve
merely act as a clearing house for

a number of radio publishers and

OUR PRICES ARE AS LOW OR

LOWER TIIAN WILL BE FOUND

ANYWIIERE, Remit by money

order or certified check, If you

send cash., be sure to register it.
—

also new low prices.

PRACTICAL RADIO—INCLUDING
THE TESTING OF RADIO RE-
CEIVING SETS, by James A,
Moyer, S.B., A.M. and John .
Wostrel,  Cloth covers, size 8x5~,

378 pages, 223 illustra-$2.50

tions. Price ,,....
Every-

The title gives the story.

thing fram crystal sets to tho latest
mul}il-tube receiver, and how they
work,

RADIO RECEIVING TUBES, by
Moyer and Wostrel, Cloth covers,
size 7%x5%”, 298 pages, 2 5

181 illustrations, Price, .. $ . 0

One of the finest books on vacuum
tubes. Everything worthwhile on the
subject treated In a masterful
manner,

HOW_ TO PASS U. S. GOVERN-
MENT RADIO LICENSE EXAM.-
INATIONS, by R, I. Duncan and
C. E. Drew. Flexible covers, size
9%Xx7”, 170 pages, 92 illus-$2 00
trations, appendix, Price.. .
The most important book on the
subject over published. Gives every
concelvable angle which will help
You to pass a radio license exam-
inatlon successfully.

PRINCIPLES OF RADIO, by Kelth
Henney, M.A. Cloth covers, size

8x5%”, 478 pages, 306 . $3.50

{llustrations, Price ....

A marvelously written textbook with
the latest radio principles, Includ-
ing screen grid and pentode, am-
plifiers, etc.

PHOTOCELLS AND THEIR AP-

PLICATION, by V. E. Zworvkin,

B.E., PL.D. and E, D, Wilson,

;’IIB.D. Clgth covers, size 5H14x8”,
pages, 97 1llustrations.

Price $2-50

Get In on this coming art. Baok
covers everythinz on the subject im-
portant in radio, talking pictures,
television, ete,

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS, by
R, L. Duncan and C. E. Drew.
Flexible covers,

6”, 186 pages. Pris::?..?f $2'00

A live wire book for all radio ama-
teurs, including how to ‘learn code,
abbreviations, International Radin-
egraph  Convention, Radio Act of
1927, ete.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. Morecroft,
Prof. of Electrical Engineering, Co-
lumbia University. Cloth  covers,
size 91%x6",988 pares,pro- $7 50
fusely illustrated. Price.. .
THE radio classic, by the dean of
radio. Covers entire radio art as
does no other book.

EXPERIMENTAL RADIO, by R.
R. Ramsey, Prof. of Physlcs, Indi-
ana University, Cloth covers, slze
T%x5%"”, 236 pages, 188 $2 75
illustrations. Price, pestpaid .

A marvelous baok for the experi-
menter.  1xperiments galore in easy
comprehonsible language,

FUNDAMENTAL PRINCIPLES OF
RADIO, by Loufs Martin, .8, Stiff
Paper covers, size 6x9”, ¢§ pages,
85 illustrations, Price, 50

prepald vreeee... SUC

Just what the title says, but it
Eives you the HOW and WHY of
radio in plain English, THB book
for beginners, .

MODERN VACUUM TUBES d
How They Work, by ‘‘Bob’ He:tz-
};grg. %ltrl}s’gpeixilcovers. size 6x9”,

pages, ustrations, 50
c

Price, prepald.........,.....

Just published, this important book
covers the art as does no other book,
Describes all the latest tubes, in-
cluding the ‘*Triple Twin’’,

245-S GREENWICH STREET
NEW YORK

» N. Y.
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A Career in Short Waves

By HUGO GERNSBACK

OT infrequently we receive letters from either irate
or puzzled parents who object to the short wave
activities of their sons, and who at other times wish
to know whether it is worth while for young men

to spend their time in short wave experimental work.

Since short waves have taken the country by storm, and
since actually hundreds of thousands of new recruits have
been added to the already lengthy list, it is understandable
why parents should be puzzled.

200,000 Amateurs and Experimenters

At the present time, it is safe to state that there are some
200,000 amateurs and experimenters devoted to short waves
in this country. The list of licensed radio amateurs, accord-
ing to the latest census, is over 29,000. The difference is
made up of fans and experimenters who are not licensed for
transmission, but who may be properly termed as receiving
amateurs, fans and experimenters. This is a conservative
- estimate and was obtained from a number of independent
sources. The list is growing rapidly.

Radio Amateurs’ Role in Business

When radio was young, and when, as a matter of fact, it
was still called wireless, the list of amateurs in those days
‘was rather small, but even then we received the same sort
of letters from parents, and even from the amateurs them-
selves, wanting to know what good the pursuit of amateur
radio was. We need only to point to the present gigantic
radio industry, and the answer will be found there. It is
safe to say that there is not a radio business nor a radio
manufacturing establishment today, which in one way or
another, does not have in its makeup a considerable number
of ex-radio amateurs. As a matter of fact, the heads of a
number of radio manufacturing establishments are ex-
‘amateurs themselves. A great many of their employees are
ex-amateurs, and in very many instances all the technical
key positions are held by ex-amateurs.

Short Waves the Coming Field

Make no. mistake, short waves are the coming field of
radio. The radio industry, already one of the largest of
all businesses in this country, is rapidly expanding due
principally to the instrumentality of short waves, and
those young men who get in on the “ground floor” by virtue
of having acquired an adequate education on the subject,
are now preparing themselves for engineering and business
careers, when their hobbies will be turned into money-pro-
ducing activities. Thousands of radio amateurs, fans and
experimenters who are today making small investments in
short  wave apparatus, are unconsciously paving their way
towards success later on, because after all there is nothing
that counts as much as practical experience, particularly in
such a technical field as short waves. Practical experience,
in the writer’s opinion, is a paramount necessity, and of
course let me add that this experience is not 100 per cent

practical, because no experimenter worth his salt tackles
short waves from the practical end only. He reads every
scrap of theory on short waves that he can lay his hands
on, which gives him a really amazing education in the theo-
retical side of the subject as well. And, of course, all this
experience will prove very valuable later on.

Today’s Experimenters Tomorrow’s Business Men

The- young short wave fan and experimenter of today may
be in business tomorrow for himself, as a manufacturer, or
he may secure worth while employment with a large organ-
ization where his talents can be made mutually valuable.

And, incidentally, it will be found that there is not the
overcrowding in this particular profession that we have to
contend with in others, principally because the art is still
young and because there is a lively demand for good men
who “know their stuff” in short waves.

Even at the present time, there is a brisk demand by
manufacturers for short wave experts for their laboratories,
because right now every radio set manufacturer is already
in the short wave line, a thing that the industry itself would
not have believed possible even a year ago. Practically
«very radio manufacturer, without exception, is making short
wave converters and adapters, and many are already con-
templating the building of ultra-short wave sets for five
meters and below, due to the brisk demand for such sets.
Of course, television, which is only another branch of short
waves, makes use of short wave sets, and this new industry
is and will be in the market for good short wave talent.

Short Waves to Cure Our Ills

The medical fraternity has shown great interest in short
waves for therapeutical work, and an entirely new field is
being opened up to short waves in this particular branch
of the art, and here, too, those experimenters who have fol-
lowed this latest branch of radio will be in demand.

Of course, we can’t all be big set manufacturers, nor can
everyone become the chief radio engineer of a big plant.
Some of us must rest content with smaller incomes, and
for those there is the great and rapidly growing field of
servicing radio sets.

To be sure, up to the present time, there has not been much
occasion to service short wave sets, because there were too
few of them, and those that owned such receivers most likely
were experts or near-experts in short waves themselves; but
during the coming year, there will be on the market not
less than a million short wave sets which may be adapters,
converters or straight short wave sets bought by the public.
Sooner or later these sets will have to be serviced. Now it
is a fact that the average service man has his hands full
with the straight broadcast set, in which he has become
expert. During 1933 and thereafter, there will be a lively
demand for short wave service men, and many short wave
fans and experimenters will no doubt find that they can
make & nice living indeed from servicing the short wave sets.

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY MONTH
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SHORT WAVE BROADCAST - '

an interesting group of problems this

when they decided to undertake
the first broadcast of a complete program
of entertainment from a Baltimore &

Ohio railroad train running at a speed

NGINEERSof the Columbia Broad-
casting System were faced with

11more

SHORT WAVE CRAFT

other talent of the regular Ever-Ready
Radio Gaieties, the program chosen for
unique experiment.

Technical Problems of Train Broadcast
After a preliminary survey of the Bal-
& Ohio road had been made by

of more than a mile a minute between
Washington, D. ., and New York City.
The prime requisite of the broadcast was,
of course, to find a mobile studio capable
of accommodating Jack Denny’s twelve-

both Columbia engineers and railroad ex-
perts, and the stretch between Washing-
ton and New York selected, it was neces-
sary to find the railroad car best suited
for transformation into a temporary
A regular Colonial

\, o e e SR T

MIKE FOR PICKING uP
TRAIN NOISES (WHEELS ETC

piece orchestra, Belle Baker, and the broadcasting studio.
w—— : _
Wﬁ((i‘v NG # : TRANSMITTER BALTIMORE™ @
EERIALNN ) P oo~ AERIAL MD <
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— UP CONCERT Pl o
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s (w2xDv) 7 STATION
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SENT BY WIRE TO COLUMBIA
BROADCAST NETWORK
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/
30 MILE TELEGRAPH
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FROM TRAIN 4
- /" CARS
“stwoi0 "/ - 3 e
PICK-UP MIKE SHORT WAVE YRANSMITTER AND
\ RECEIVER EQUIPMENT INCLUDING AMPLIFIER /A

Photo above shows one
corner of the short wave
transmitting and receiving
room which was installed
in the kitchen of the Bal-
timore & Ohio dining car.
Diagram at left shows
route followed by the
speeding train and loca-
tion of studio and short
wave apparatus on car,

wwWwW americanradiohistorv com
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type dining car of the Baltimore & Ohio,
the latest model in diners, was decided
upon. The car, air-cooled, equipped with
ball bearings, rubber shock absorbers,
and permanently sealed windows, was
completely stripped and treated acous-
tically with velour drapes to reduce re-
verberation. The control, amplifying, and
short wave transmitting equipment was
located in the kitchen compartment of
the car. Power supply was obtained from
dry cell type batteries carried in a com-
bination battery and cable box.

R T T S RIS S DN = TN
- T » e 4

R 3

Transmitter and Receiver on Train

Two separate antennas were mounted
on the roof of the car, projecting at a
maximum distance from it, consistent
with restrictions imposed by bridge and
tunnel clearances—one for transmitting
the program to the two pick-up points
located along the route of trave!, and
one for reception of instructions from the
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Recently a very novel radio program was
broadcast over the Columbia network
from a train speeding along at severty
miles an hour between Washington,
D. C., and New York City. The char-
acteristic sounds of spinning wheels and
the locomotive’s whistle were heard on
loud-speakers of listeners across the con-
tinent. A special broadcast studio was
installed in the dining car and the pro-
gram was sent by “short waves” from
the train to the pick-up stations.

master control station at Laurel. Thus
both a short wave transmitter and short
wave receivers were carried on the train.
The transmitter, temporary broadcast
station W2XDY, operating on a wave
length of 1,542 kilocycles, was a direct
crystal controlled model employing high
percentage modulation and operating on
50 watts of power. A spectal antenna

tuning unit equipped with a monitoring
rectifier and a dummy antenna were in-

i

Above—Another view of the short

wave apparatus, showing batteries and

motor-generator used as part of the
power supply.

At Right—Short wave “pick-up” sta-
tion installed in railroad station; Ed-
win K. Cohan, C. B. S. director of
technical operations, at left, and A, B.
Chamberlain, chief engineer of C. B. S,,
at the controls in station at Laurel, Md.

cluded as an integral part of the trans-
mitter. The receivers were equipped with
suitable ‘“‘wave-traps” to insure proper
reception of instructions and cues.
Preliminary tests had indicated the de-
sirability of two separate pick-up points
to receive the program by short wave
direct from the speeding train. One
station was located at Beltsville, Md.,
approximately ten miles out of Wash-
ington; the other at Laurel, Md., close
to twenty mileg out of Baltimore. .The
master control station was constructed
at Laurel, and the Beltsville pick-up was

t
B — e
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Above—Jack Denny and his orchestra
in the improvised studio aboard the
B. & 0. Railroad train, broadecasting
the “Ever-Ready Gaieties” program
which was heard by broadcast listeners
all over the country on Sunday eve-
ning, March 27, over WABC and the
nation-wide Columbia network,

fed by special circuits to Laurel, whence
the program was transmitted over the
nation-wide Columbia network, and also
to foreign countries over Columbia’s reg-
ular short wave stations, W2XE and
W3XAU.

In order to complete the two-way com-
munication between the moving train and
the temporary master control station, the
special short wave transmitting station,
W2XDZ, was installed at Laurel. From
here the instructions and cues necessary
for the program were transmitted to the
receiving sets aboard the train.

30-Mile Circuit Used as Aerial

One of the unusual features of the
broadcast was the 380-mile long copper
telegraph wire which was used as an

(Continued on page 106)



www.americanradiohistory.com

76

SHORT WAVE CRAFT

The life-boats of our modern steamships will be

fitted with short wave

N the last twenty years, during which

time radjo has been available for sav-
ing life at sea, practically no use has
been made of portable transmitters which
could have been easily installed on the
life-boats carried by our modern levia-
thans. The accompanying illustration at
the right shows the latest Radiomarine
“Life-boat” transmitter, of the portable
type, which has been especially designed
to operate on dry batteries. It has a
range of from 50 to 100 miles. The
transmitter is mounted in a water-tight
metal case, the front panel of which can
be lowered by loosening the wing-nuts
shown. The control dials for tuning and
adjusting the transmitter are all greatly
simplified and made very rugged to stand
the hard use to which they may be sub-
jected. In many cases lives have been

radio transmitters, a
blinker light and also a searchlight.

June, 1932

LIFE-BOAT

Emergency Transmitters

undoubtedly sacrified
due to the fact that
stranded life-
boats carrying sur-
vivors have been lost,
so far as rescuing
ships were concerned.

b

Right—Appearance of the
newest short wave trans-
mitter of compact type,
operated on dry batteries;
has water-tight case de-
signed especially for in-
stallation in life-boats as

carried on our ocean liners.

“Musical Arc” a Spectacular Phenomenon

A “musical arc”’—one of the most unusual effects
ever witnessed
at a short
wave transmit-
ing station and
whichtook
place at Sche-
nectady, due to
the conditions
mentioned
in the accom-
panying article.

USICAL thunder, accompanied by a
vivid electrical display, has been
encountered by radio engineers of the
General Electric Company in their in-
vestigations near Schenectady, of high-
powered, short--wave broadeasting.
In these miniature thunder-storms,
which occur during any kind of weather,
daylight or darkness, clear or overcast

skies, the thunder is converted into mu-
sic, which corresponds to the input at
the radio microphone.

WGY engineers have solved the prob-
lem of handling 200 kilowatts of power
modulated, on long waves, but new dif-
ficulties are presented in the wuse of
powers above 15 kilowatts on the short
waves. In using powers up to 15 kilo-

watts in the antenna

no unusual phenome-

ARC BEGAN HERE AND MOVED OUT
52 FT. LONG { TO END,TO THE FINAL POSITION

D~ ) =

ANTEN*NA WIRE

— 73 #
~77Z p

non has been ob-
served, but when it
was first attempted
to increase the power

» ROPE
: to 35 kilowatts in

\
\
INSULATOR

AN
1| \70 FT.LONG
WO00D MAST

TS~ COUNTER-
WEIGHT

~\
TRANSMISSION
LINES

70 FT. LONG _~-
= WOO0D MAST

Sy
INSULATOR

" the antenna, vivid

coronas flashed, wav-
ering like ghostly
spectres in mid-air.
This corona demon-
stration didn’t ap-
pear as long as the
carrier alone was on,
but as soon .as the
engineers attempted
to modulate, the arc
was struck in the
surrounding air. T his
arc generally started
about three or four
feet from the anten-
na and shot upward
four feet in the air.

. Ela =~ = / sie,

Since the power sup-
plying the are was
modulated with mu-

the arc alter-
vA | nately collapsed and
OOy built up in size cor-

responding to the

- = (Cont’d on page 110)
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SHORT WAVE SNAPSHOTS

'T

Ultra short wave tests being made with automobile set. %

Ultra Short Waves Transmitted from Car Set

rI‘HE photo above shows a portable ultra short wave trans-
mitter and receiver, mounted on an automobile; this set
was used in making field tests by Hollis Baird of the Short
Wave & Television Corporation of Boston, who are interested
in the application of ultra short waves, in the region of five
to ten meters, for the transmission of television and voice
signals., The small antenna used with this ultra short wave
receiver can be seen mounted on the spare tire at the rear of
the car, with the feeder system leading up to the set which
is mounted on the roof. =

Short Wave Transmitter at the New RCA Building

HE photograph at the right shows the special short wave

transmitter installed in the tower of the new “R. C. A.”
fifty-story building in New York City. This transmitter is
used with an antenna which is concealed behind the stone
balustrade at the top of the golden-tinted crown of the tower.
By using this tower transmitter the National Broadcasting
Company and R.C.A.-Victor engineers have been able to deter-
mine the effects of the massive steel buildings of Manhattan,
upon the propagation of short waves.

Aircraft Transmitter Eleven Inches High

HE photo below shows a remarkably compact short wave

transmitter designed especially for use on Aircraft. The
Radiomarine Corporation developed this transmitter, which
has been successfully tested in U. 8. Army air maneuvers. Short wave transmitter atop the R,C.A., building in N. Y. City,
The transmitter, together with companion receiver, will pro-
vide two-way phone or code transmission and reception, as
well as beacon and weather service, and weighs but 53 lbs., in- %
cluding power supplies for both transmitter and receiver.

A Bunch of Grapes or Short Waves 7?

& S -

A ERTND £
Keasd har

We give you three guesses! What is it? Well,
we may as well tell you, it is not a bunch of
grapes—and it does have some connection with
short waves. Well, here goes and, believe it
oy ; or not, Ripley, it is a bunch of small balloons

supporting an antenna from an N.B.C. trans-
Aircraft short wave transmitter, 11 in, high and weighing but 53 1bs., with receiver and power supply. mitter mounted on a truck.
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ingly large doses, if one is to
believe implicitly the astound-
ing descriptions of performance of the
products of some few manufacturers of
short-wave apparatus, whose claim to
fame and reputation have been gained,
not so much by excellence in performance
of their products, as by the superlatives
employed in their advertising.
It is only necessary to sit down before
a short-wave receiver for a few minutes
and twiddle the dial, to realize that we
are still face to face with a problem of
interference and heterodyning which is
all but discouraging. Particularly in the
“80-meter” phone band has the conges-
tion been felt and recent revisions of
amateur transmitting rules has only
partly alleviated the “Q R M” (inter-
ference) problem. Heretofore the so-
called eighty-meter phone band covered
a mere 50 Kkilocycles. The new regula-
tions double this width and shift the
operation to the upper end of that band.
Before, the band covered from 3500 to
3550 kilocycles . . . now it covers from
3900 to 4000 kilocycles.

As a further step in the weeding out
process in the eighty-meter band the new
regulations also stipulate that operation
in this band be confined exclusively to
those amateur operators who (a) have
had at least twelve months’ operating
experience under any class of commercial

HE proverbial grain of salt
must needs be taken in exceed-

SHORT WAVE CRAFT

STENODE

By JOHN B. BRENNAN, JR.

Formerly Engincer with Stenode Corporation of Amecrica

In spite of recent changes in
amateur transmitting requla-
tions, QR M or “interference”
is still a serious problem. Appli-
cation of Stenode principles pro-
vides one means for overcoming
it. Here are the constructional
details for making a “Stenodap-
ter” for short-wave reception.

operators’ license, excepting radiotele-
phone operators’ license, (b) those ama-
teurs who have had a year’s operating
experience, and who now hold an un-
limited amateur radiotelephony license,
(c) those amateurs who, having had the
year’s experience, satisfactorily pass a
government examination for unlimited
phone operation.

While it is realized that these new
regulations and their requirements have

June, 1932

SHORT

for WAVES

had a beneficial effect in limiting
phone operation only to those ama-
teurs who, by virtue of their experi-
ence and training, know how to
handle a phone station, it has also been
realized that some advancement in the
radio art was necessary to provide the
needed solution.

The application of the Stenode prin-
ciplé of radio reception, the invention of
Dr. James Robinson of England, goes a
long way towards providing a satisfac-
tory answer to this very pressing prob-
lem. Past issues of Radio-Craft have
dealt with this principle in complete de-
tail. Only a brief resumé of these prin-
ciples will be included in a later portion
of this paper.

The Extent of the Interference Problem

Even though the new regulations offer
a partial remedy to the Q R M problem
it is felt in some quarters that just as
severe a condition will prevail as before,
only now in the 160-meter band, by virtue
of the fact that those amateurs who could
not qualify for phone operation in the
80-meter band must necessarily shift to
the 160-meter band, just as soon as they
can revamp their transmitters.

Picture, then, sitting down before a
short-wave receiver and tuning in a con-
glomeration of whistles, squeals, howls,
cross-talk and whatnot. Indeed a con-
dition which would try the patience of
a saint.

(Continued on page 118)

~

~ —
) CRYSTAL vi
W FI16.1 CONVERTER
o]
2 .
-4
[s9
b3
g
L
FREQUENCY |__ BROADCAST
(AVDIO) i c? 4 RECEIVER
= 180V.
—- CRYSTAL
& FI1G6.7
CORNER N\
CONSTRUCTION AN N
N X 1 1
N . cl cb b
EIG.5 siEESET T L1 - \\\\‘ ;17‘3 ] :
MAKE TO SIZE ; 1 | && & % 58
SUFFICIENT To FiT oo\ W | BT L T
i R S cc |
—L
7, / s
vy NV | cdscat (‘b: £¢ )
7 V7
// f/'/ / /A }l WHERE
// / Ca = VARIABLE TUNING
Y y FIG.3 [ /// 74 CAPACITY,
y // / // /| Cb AND €C = CENTERTAPPING
3 vy 7Y CAPACITIES.
= W
s 4//////'-/ cd = TOTAL SWUNT
% W CAPACITY
< /§ 7/7 Yy (cbanpce MusteEOF ||
// / 4 / g 3 LIkE cAPACITY) ||
FREQUENCY SIDE VIEW
(AUDIO) FIG 6
1-\ . r

The various diagrams above show the action of and also a 'practical wiring diagram for hooking up a Stenode
bridge circuit between a short wave converter and a broadcast receiver, for the purpose of improving the selectivity. -
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Ry, b %* TUNING CONTROL
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Top view of the Majestic Short Wave
Converter.

HE short wave converter here illus-
trated has been developed by the
engineers behind the well-known
Majestic line of broadcast receiv-
ers. When this converter is connected to
a broadecast receiver, the tuning dial of
which is set to 1,000 K.C. or 300 meters,
then your broadcast receiver R.F. stages
serve as the intermediate frequency
stages of a super-heterodyne for short
wave reception.
You may not realize it at first but if
vou couple such a converter as this to
a ten-tube broadcast receiver, you have

eleven “working” tubes in your short
wave combination receiver, two of the
tubes being rectifiers, of course. The

value of such a combination, which re-
sults in a short wave super-heterodyne
receiver, is just beginning to make itself
known to broadecast listeners and short
wave fans as well, and the tremendous
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The MAJESTIC
Short Wawve

Converter

Brings in short wave stations on your reqular

broadcast receiver.

TUNE TO

1000 K.C.

$_0 ANT T0
/3 }_ BROADCAST
o) GND RECEIVER

/ SHOWN IN LOW FREQ.
POSITION. FOR HIGHER

ONE OR TWO POINTS IN THE

SWITCHON BOTH UNITS |

FREQ. BANDS,UNITS ARE I
ROTATED SIMULTANE'OUSLV[

5 DIRECTION OF THE ARROW. l

ClL = .0001-MF,

C2s 1-MF

C3 s .1-MF,

C4w 1-MF

C59 Ql-MF.

€61 360 MMF,

C7 1 360 MMF.

C8 = 57030 MMF,
€9 1 5 70 30 MMF.
= Cl0* 350 T0 100 MMF,
C11 50 T0 100 MMF
C 12920070 600 MMF.
C15 £1000 T01500 MMF,
C1434100 70 4700 MMF,
C151 200 TO 600 MMF.
Ci6r .03-MF

C173 .03-MF

R1 = 20,000 OHMS
R2 ¢ 10,000 OHMS
R3s 1,000 OHuMs
R4 « 10,000 OHMS
RS = 30,000 OMMS
R6 = 10.000 OHMS
R7v 20,000 OMMS

OUTLET FOR BROAD-
__ CAST RECEIVER

110v., 60~

—

[N ~ DETECTOR COIL ~
i ke

N2.20 ENAMELED N9. 26 ENAMELED [“]-3- N2 28 ENAMELED |7 -
WIRE WIRE >~ WIRE .
START AT 8" START AT ‘8" START AT'B"
4.8 TURNS T0 10.5 TURNS 4.7 TURNS
HOLE INT" TO FINISH TO'I”, START
POSITION CROSS|'! AT LUG"G" “I°, 20.9 TURNS E 1
OVER TO"F * \ TO FINISH Wl | -
ON SIDE OF \ AT LUG H
HUB SHOWN
N A
HIGH FREQ. MED. FREQ, Low FREQ
BAND AN

amplifying power of the combination of
S.W. converter and B.C. receiver brings
in far-distant stations on the loud speaker,
which would be almost or quite impos-
sible with any ordinary short wave re-
ceiver using but a few tubes.

The coil winding data and condenser
as well as resistor values are given in
the diagrams. With regard to the in-
ductance shunted across the condenser
C15, this combination may be a regular
broadcast unit, which can be picked up
in most any radio store. If C15 has a
capacity of .00035 mf., then the coil may
comprise about 81 turns of No. 30 enam-
eled wire, close™wound, on a 7%-inch
diameter tube. The R.F. choke ch may
be about .5 millihenry. The iron core

Above — Schematic dia-
gram of the Majestic
Short Wave Converter,
showing arrangement of
coils, condensers and the
three tubes used in the
converter. The broad-
cast receiver may be
plugged into the outlet
shown and then the single
switch on the converter
cuts in either the con-
verter or the “B.C."” re-
ceiver.

Left—Coil winding t.ie-
tails for the detector in-
ductances.

Below—Details of oscil-

lator coil with windings

for high, medium, and
low frequency bands.

choke ch, connected between the two 4-
mf. condensers in the plate filter, may
be of the size usually employed in “B”
eliminators, or about 32 henries. In the
schematic diagram the rotation of the
“rear” coil is counter-clockwise and clock-
wise for the front coil.

IN OUR NEXT ISSUE!

A “crystal detector” short wave
receiver . , , with suitable R.F. and
A.F. amplifying stages to operate a
loud-speaker . , . separate regener-
ation tube . .. superior quality and
other features. By R. Wm. Tanner.

N2 20 ENAMELED
WIRE.
START AT "B"
3.0 TURNS TO
HOLE "A" AND

CROSS OVER

ON SiDE OF

»{_ %apsugwu
INISH

AT LUGF: W

A

HIGH FREQ.
BAND

N2,26 ENAMELED
WIRE

WIRE
START AT H” START AT "B" COVERED WIRE
THROUGH HOLE 20.7 TURNS _ START AT"G"
"G",7.7 TURNS TO LUG™I" THROUGH HOLE
Ao B ?H A TURNS BET-
AT LUG'B" \ TWEEN FIRST
] WINDING TO
o i HOLE "A" AND :
~G 1 FINISH AT > E==1
o LuG.'B"
MED. FREQ. LOW FREQ.
BAND BAND TICKLER |

~ OSCILLATOR

N 28 ENAMELED

CoiL~

~o 7 STRAND N2 3§
B oousLE siLk

N
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Build This Short Wave

IN YOUR BRIEF

By HUGO GERNSBACK and CLIFFORD E. DENTON

“In the spring a young man’s fancy turns”—to portable short wave sets! [IWe doff our hats to
this latest radio concoction by the maestro—Hugo Gernsback, whose brain-child has been
corked out and put into actual physical form by Mr. Denton: Actual tests with this
Brier-CASE short wave receiver, which contains all the necessary coils, condensers,
batteries and « pair of light-weight phones, yielded very surprising results. Police
calls and amateur stations from all over the country were tuned in easily.

Aside from the “brief-case,” the cost of the radio parts is insignificant.

The weight is slight, while the appearance is neat and businesslike.

\, the dial is mounted. In other words, the

TR FIL. RHEOSTAT control units are more or less free to
/ PHONE JACKS move with any stresses or forces such
as dropping which may be accidentally
encountered.

Half U. S. Spanned in First Test

The tubes are slung upside down on
the small wooden chassis upon which is
also mounted the coil socket and the space
with small holes drilled for carrying the
extra coils. The audio transformer is
one of the new, small-type units with a
turns ratio of 3.1. With the regenerative
g detector plus the audio stage, good vol,
SWITCH ume can be obtained with at least 1,500-
mile (half nation-wide) coverage with a

Max Pearlman ready
for an afternoon’s
walk with the brief-
case radio here de-
scribed by Messrs,
Gernsback and Den-
ton in the accom-
panying article. An
aerial wire
and ground connec-
tion are¢ used.

nnnnnn

OVELTIES in the way of short ALUM,NUM NOY ground only! In the tests after the model
wave receivers are always inter- SUPPORT W00D FRAME 38 / had been built using a ground, police
esting. This latest design was "\ A stations were heard plainly qnq sa.tisfac-_
conceived by the Editor one eve- torily way beyond the Mississippi from

ning, and the next day Mr. Denton A good method to follow iB mountin% Forest Hills, New York* Using an
was told to make the idea a practical the radio apparatus for the brief-case - .
proposition NO\V a l'a(“() set to be S(:‘lf" recelver 1s Shown abOVe. * Verified by the Editor’s tests.

. , i

contained in a brief-case must be small
indeed, if the batteries and ear phones 7
are to be included.

The final design selected for the re-
ceiver was a standard two-tube regener-
ative circuit with resistance control of
the regeneration. The new, small, two-
volt Eveready-Raytheon 230 type tubes
were used, with a definite thought in
mind. Any radio set which would be
subject to the jars.and knocks that a
“padget” of this kind would be, must
not have microphonic tubes which would
be sensitive to mechanical shock. Tests , REGEN.
conducted by the author regarding tubes y C°'"“°L)
for use with portable receivers have
shown that all sets of this kind require
sturdy tubes.

The plug-in coils are made up with
a large and a small winding; one being
the tuning coil and the other the feed-
back or tickler coil. The 100 m.m.f. tun- TEEERE
ing condenser is mounted with its vernier OR FIBER
dial in the center of the brief-case, just SEALING
under the lock. TUBE BASE

Regeneration control, which is provided
by means of the 50,000 ohm potentiome-
ter, is mounted on the left of the tuning
dial, while the key-type lock-switch is
mounted on the right. The various con- &

N

FS 48T.N028
\ ENAMEL
|'T” 207. N2 28
| (® ENAMEL

@

5" SIDE BY SIDE )

trols are mounted through the leather
and held in place with lock washers and

lock nuts. The tuning condenser is of A physical or “picture diagram” for building the ‘“brief-case’” short wave receiver
the one-hole mount type, and is placed has been specially prepared and appears above_, together with winding data for
in position and securely fastened; then the short wave plug-in coils.

www americanradiohistorv com
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Receiver

(CASE

aerial, the signal strength increases and
more stations were heard. A further
test was conducted in a totally shielded
room in New York City, and this was
the only place in which real satisfactory
results could not be obtained. A study
of the photographs will give a good idea
of the method of assembly. Use a little
care in handling the leather so as not
to make the holes oversize.

One may question the use of solid type
sockets. Generally in portable receivers
the spring type have been used but in
practice the spring socket tends to help
keep a microphonic tube in a state of
agitation. The solid socket, while it may
offer severe jars to the tube, with no
cushioning effect, is best in the long run
when used with tubes whose elements are
rigidly held in place.

The small power supply may cause one
to question the strength of signal pos-
gible with this set. Tests indicated that
there was no benefit in increasing the
plate voltage as long as the detector tube
would oscillate at the lower one. Of
course the success of this receiver lies
in its regenerative action and this effect
must be maintained. As the filament
current consumed by the tubes is .12

Here we have a close-up of the parts used in building the “prief-case” S.W. receiver.

SHORT WAVE CRAFT

31

Testing the “brief-case’” short wave receiver which gave surprisingly fine re-
sults—police calls and short wave phone and code stations from all parts of the

country were heard.

The aerial may comprise 60 to 100 feet of copper wire,

and the ground connection, made to a near-by water or other grounded pipe,
fence, or simply a piece of metal pushed into the ground.

ampere, the large size 4.5 volt “C” bat-
tery was used for the filament supply;
this made the use of the 20 ohm rheostat
a necessity. When the battery is new

www americanradiohistorv com

the full resistance of the rheostat should
be used in the circuit, and as the battery
ages the resistance of the rheostat is
reduced. (Continued on page 112)

Two battery type tubes are used.
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The “Stand-by” Electrified
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readers requesting information which

would enable them to operate the

Standby receiver completely from
A.C., the author has prepared this story
80 as to answer all the letters at once.

IN answer to the many letters from

Receiver Changes

Referring to the April issue of SHORT
WAVE CRAFT, page 396, and to the modi-
fied schematic for A.C. operation given
in the present issue, shows that a small
amount of work and but few parts are
necessary to make the change-over to
complete A.C. operation. Resistor 13 in
the battery model was .1 meg. This value
is increased to .25 meg. in the A.C. ver-
sion. The watts rating is 1 watt; resis-
tor 16 is changed to 3,000 ohms.

The 200-ohm potentiometer is connect-
ed in the A.F. screen grid bleeder circuit,
and is used as before as a detector sen-
sitivity control.

Screen potential is obtained from a tap
on the voltage divider made up of the
200-ohm potentiometer, the 20,000-0hm,
I-watt, and the 20,000-ohm, l-watt re-
sistor. This places about 17 volts on the
screen of the ’24 tube and the cathode
1s varied between 0 and 2 volts. The
higher plate current of the ’47 requires
an output coupling device, when the out-
put is used with phones.

The A.B.C. Unit
The power unit is simple, inexpensive,

By CLIFFORD E. DENTON

Thousands of readers of SHORT WAVE CRAFT have written
the editors to prevail on Mr. Denton to provide data and
instructions for electrifying his “Stand-by” three-tube re-
cewver, which was described in the April issue of SHORT
Wave CRaFT. The “Stand-by” represents the most popu-
lar idea of a short wave receiver, which shall combine low
construction cost, good “D.X.” or distant reception range,
coupled with loud-speaker reception. All of these salient
features are embodied in the Denton “Stand-by.”

How finished

“power sup-

ply” unit
looks.

and “hum-free.” Using a single '80 type
tube and connected to a 115-volt A.C.
line, the unit will deliver 350 volts at
45 ma. The voltage of the secondary is
quite high but can be brought down to

of the “B” supply. If possible, obtain a
10-watt resistor, as a 5-watt size runs
very warm.

Physical Layout
A small aluminum box or tray, 10”
long, 2” high by 3%” wide, holds all the
necessary parts for the power unit,
The power transformer, tube socket for

f 1

6 7 Y

L
)

I\ IR\ —X——0 B+250V.
1

4

b s -
-
8 9 10
12
C —0 B""
B 25w
14

110V.
A.C.

L

°

Simple wiring diagram used in buildin

the 110-volt A.C. power supply unit

for the “Stand-by” receiver.

250 volts by using a series resistor in
the positive leg. See circuit diagram of
eliminator at point marked “X.” A re-
sistor of 3,000 ohms rated at 5 watts was
used by the author to drop the output

11

A
1
3
4
2
o
G

PENTODE IMPEDANCE

MATCHING TRANS,

N

+g="a+' 250V.
13, CHANGED TO.25-MEG Loy
! 1 WATT Vi [ T 2.5V
TWIST e e e P af i % "8
| — 25452) J

Slightly revised cirenit of the Denton thrée;tﬁbe “Stand-by” receiver, as adapted
by its designer to electrified operation.
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the ’80 rectifier and the power chokes
are mounted on top of the chassis, while
underneath are mounted the filter con-
denser, bias resistor with its 25 mf,,
25-volt by-pass (necessary for quality),
and the mica condenser which unbalances
the 2.5-volt filament wiring, thus pre-
venting the generation of so-called “tun-
able hums,” when using the extreme
short wave coil.

Construction and Wiring

Lay out the chassis on a large sheet of
aluminum and drill all holes as shown.
The holes marked “G” have rubber grom-
mets, so that the wires will not chafe
and cut through the insulation and
“short-circuit.” :

Mount the power transformer, ’80
socket and the choke nearest the end
of the chassis. Fold the smal]l bracket
which holds the filter condensers, and
mount the center choke and the filter
condensers at the same time,

Ground one end of the .005 mf. mica
condenser to the chassis and connect the
other terminal to one of the 2.5-volt fila-
ment leads.
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The 25 mf., 25-volt condenser and the
400-ohm resistor are wired into the cir-
cuit between the center tap of the 2.5-
volt winding and the chassis. The bal-
ance of the wiring is point-to-point and
can be run the best way. An examina-
tion of the photographs will show most
of the wires very clearly.

Wire in the power cord and the female
plug; this plug is important. Do not
use a plug with exposed metal contacts,
as they may accidentally “short-circuit”
and burn out the rectifier tube or the
power transformer.

The total capacity of the filter con-
densers is 10 mf., which is sufficient for
use with this receiver, as the total cur-
rent (B) consumption is less than 35 ma.

The ’47 type tube will hum if there is
an unbalance in the power transformer
2.5-volt winding. If the hum is too great,
use a variable resistor of 20 ohms to
obtain the electrical center for the con-
nection of the bias resistor and condenser.

Do not apply over 250 volts to the
plate of the ’47. To do so materially
affects the output of the tube.

Combining Pack and Set

After the power unit has been assem-
bled and the changes made in the re-
ceiver, the set can be tested in operation.
Plug the five-prong cable into the set.
Connect aerial and ground. The power

F

115 VOLT PRI, 350VOLTS AT 45 MA,, D.C.

ERI. TERMINALS 4 AND § H.T. TERMINALS 6ANDS
24 TERMINALS 3AND 1 HW.T. CENTER TAP 7

'24 CENTER TAP 2 *80 TERMINALS 9 AND10

Hook-up data for the power transfor-
mer used in building the “Stand-by”
power supply unit.

supply unit grounds through the set, by
the way. Use phones or loud speaker
with output coupling device. If the “on-
off” switch on the panel of the set is
to be used, two wires will have 'to be
run. from the power unit to the set, other-
wise a switch in the power line of the
power-pack will be handy, ignoring the
switch on the set, of course.

Place an ’80 type tube in the rectifier
socket and the 2.5-volt A.C. tubes in their
respective sockets in the receiver. Turn
on the power and allow the tubes to heat
up. Check the voltages with a high re-
sistance voltmeter or set analyzer; if
everything is in order the set is 1‘ead.y
for use. Considerably more power 18
available from the A.C. model and the
results are well worth while.

Parts List

1—Acratest No. 6027 power transformer.
2—FEhy socket, '80 type.
4—nica-mold .005 m.f. condenser.
4—4-ohm, 5-watt resistor, Acratest.
5—25 mf, 25-volt dry electrolytic eondenser.
i, T—30-henry choke No. 2305 (Acratest).
8—2 mf. «ry cleetrolytic condenser, Acratest

No. G402,

SHORT WAVE
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- - it
RS

Bottom view of finished heater and plate supply unit, showing filter condensers,
resistor and by-pass condensers.

9

4 mf. dry clectrolytic condenser. Acratest
No. 6493.
10—+ mf. dry clectrolytic condenser, Aeratest
No. 6493,
11, 12, 13, 14—4-wire cable and plug conneeting
to chassis at 25.
15—ilament switech on “Stand-by™ Receiver.

Parts List for Denton “Stand-by”

Receiver

set of Octo coils (4).

XL variodenser (3).

Eby ’37 type wafer socket (8).

Eby ’36 type wafer socket (17).

Eby ’38 type wafer socket (21).

Eby antenna, ground B, postrip (1, 2).

Eby dial phone tip connector (23).

Eby L.S. tip connector (22).

G.E. power toggle switch (18).

S.P.P.T.—toggle switch (24).

Frost 50,000-ohm potentiometer (1) with in-
sulated washers.

Carter 200-ohm potentiometer (9) with in-
sulated washers. .

Pilot midget condenser (35.\) (J3).
I’ilot ART dial.
International Durham
sistors (18, 20).
International Durham
sistor (15). :

International Durham 1-watt, .25-meg. resis-
tor (13). ’

1-watt, 10,000-ohm resistor (12).

1-watt. 3.000-ohm resistor (16).

Dubilier .01-mf. mica condensers (14, 19).

Eby H-contact wafer male connector unit (23)
with female receptacle and wire cable.

[ T o

jury

[ S

1hwatt, 0.253-meg. re-

-watt, 0.5-meg. re-

[y

-

I

1 .001-mf, mica Aerovox condenser (10).

1 .000125-mf. miea Illini grid condenser (6).
1 A-meg. International Durham grid leak (7).
1 .0003-mf.
(3).

National condenser cut down to

.00015-mf,

“STAND-BY” STANDS BY GREAT

Editor, SHORT WAVE CRAFT:

I have built the *“Stand-by”’ and I'm here to
say it's a wonder. The second day after it was
completed, 1 pulled in I2ZRO, Rome, Italy, on
95.42 meters; HKD, Barranquilla, Colombia, on
49.59 meters.

BOTH ON THE LOUD SPEAKER.

I would like to add a stage of R.F. tuned or
untuned, whatever you think would be best. I
am enclosing a stamped envelope. Will you send
me your best R.F. circuit? I would like to tell
you that all the parts, except tubes, were all
“gecond-hand” and the chassis was made of wood,
with no shielding except the tube shields.

Congratulations, I don’t believe this set can
be beat.

Yours truly,
Howard Metzler,
640 11th Ave.,
Moore, Pa.

1 “Bilan” aluminum box and chassis cut and
drilled to speeifieations. with special coil
cover “cap” and bakelite coil mounting
assembly.

12 Insulated eyelets.

2 Grid grip sereen-grid clips.

15 feet rubber-covered (push-back) wire, nuts,
bolts, lockwashers, soldering lugs, cte.

I

e 14

fe— 2" —> W\

!:-—2'—1

; BEND DOWN ON //
2~ no+ . . DOTTED LINES

‘_ T

.
33

22 ¢0s, N
5] :
bec - >
ool

“G"= GROMMET

MATERIAL:
/16" THICK

ALUMINUM

—r

Layout for the aluminum or other metal sub-base for the “Stand-by” power
supply unit.
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e DENTON Short Wave
Superheterodyne.:

June, 1932

By Clifford E.Denton.

Here is the complete super-heterodyne, with band-changing switch at right, together with midget dynamic
speaker—all ready for a cabinet.

§é

Mr. Denton has evolved the

wants a short wave superhet so let’s

see what can be done. Many readers

have written to the author in regard
to the various versions of short wave
adaptors using the Best switch and coil
assembly, and most of the letters close
with “when will a complete receiver cir-
cuit come along?” Well, here it is:

The 7-Tube Circuit

Tbe receiver has 7 tubes, including the
rectifier, with a total of eight tuned cir-
cuits.  An examination of the circuit
diagram shows that the antenna is con-
nected to the grid coil of the detector
tube through a small semi-variable con-
denser. This condenser is quite critical
in adjustment and should be changed
with each change of antenna. If it is
too large the incoming local stations will
have strong harmonic repeat points
which are not desired. Of course, if the
condenser is too small, there wil] be in-
sufficient signal input with a loss of sen-
sitivity.

IT seems that most everyone today

structor of a radio set today.

HAT will it cost me to build it?”—is probably the biggest question that confronts the con-
Next—"what will this set do, that my present one will not?”
“ideal” short wave super-heterodyne receiver in the design here offered,
without any doubt. The cost of the parts is very nominal; the various short wave bands are instantly
available at the turn of a switch and the latest high amplification tubes are utilized, to give the last
quota of signal strength in the loud-speaker from every signal received. Finally, the cost of operation
1s reduced to a minimum by the use of but seven tubes in all. Anyone can build this “D.X.” latest
type STV, super-het, by following the “picture” diagram.

The oscillator is tuned in the plate cir-
cuit and the detector and oscillator tun-
ing condensers are ganged together for
single dial control. The smal] compen-
sating condenser connected across the
antenna tuning condenser is used to give
critical adjustment of the antenna cir-
cuit.

The two intermediate frequency (I.F.)
stages are tuned to 465 K.C., this fre-
quency being that generally used in
modern short wave superheterodyne de-
sign. The transformers used in these
stages consists of a dual tuning unit with
two coils loosely coupled; it is surprising
how sharply these coils tune. It be-
comes necessary to use an oscillator and
tune each stage individually when align-
ing the I.F. stages. One half turn of the
screw which tunes the individual units
is enough to throw the signal out com-
pletely. In the original model illustrated
in this article, the author adjusted the
voltages on the intermediate frequency
tubes, so that with the volume control
about eighty per cent on, the I.F. sec-

www americanradiohistorv com

tion will oscillate. Thus at any ordinary
signal level the I.F. amplifier is stable,
but by turning the volume control full
on, C.W. (code) signals can be heard
and voice carriers tuned in easily.

The second detector is an ER224, with
plate-bend rectification; the only novel
thing to be noted here is the resistance-
capacity filter used in the plate circuit,
instead of the more common choke and
condenser unit. The output of the de-
tector is 7resistance-capacity coupled to
the pentode, with condenser 31 used to
buck out hum in the detector circuit.

Many times readers ask for loud-
speakers to use with a given set, so a
speaker of the midget type has been
specified and used. The field coil of this
small dynamic speaker is used as the
filter choke in the “B’ negative lead of
the power transformer. The 800 ohms
resistance of the field winding drops the
voltage output of the power unit to 260
volts, which is the voltage applied to all
plate circuits except the oscillator. The
screens and oscillator have a potential

B



www.americanradiohistory.com

.~ June, 1932

SHORT WAVE CRAFT 83
b 31 ouTRUT SPK'R
% A,L/. DET I'33 5 /M:F;l‘.:IFIER ' W 4
) L | ]
(D12 x X
'3 bz Y v SPKR.
-l- FIELD %
v 36
28
rd
RECTIFIER
/
/
¥
40
FIELD 39
1oy, A.&Q“va

Here is the schematic diagram of the
first and

of b5 volts, which is supplied by the re-
sistor 28. It is necessary to use at least
one insulated, dry electrolytic condenser
at 38 in the circuit diagram, due to the
fact that while the chassis is at the most
negative value, as far as the receiver
iy concerned, the center-tap of the power
transformer is actually more negative,
due to the voltage drop in the loud-
gpeaker field choke.

Mechanical Layout
Simplicity is the keynote in the design
of this receiver. This manifests itself in
analysis of the cost of the parts as well
as the attractiveness of appearance.

The tuning dial with the master tuning
condensers are located front and center,
while the power transformer, electro-
lytic condensers and intermediate fre-
quency amplifier wvolume control are
grouped to the left.

The 12 coils and 3 switches for chang-
ing to the various short wave bands,
which by the way are 10-20, 20-40, 40-80,
80-200 meters, is placed on the right of
the tuning condensers,

The oscillator and first detector tube
are placed right back of the tuning coils
with the first I.F. transformer mounted
in back of the first detector socket.

Tn the back row, looking from right to
left, we find the first LF. transformer,
first I.F. tube, second L.F. transformer,
second I.F. tube, third L.F. transformer,
and second detector.

Directly in front of the second detector
is mounted the pentode output tube and
the remaining socket is used for the
ER280 rectifier. All of the small by-pass
condensers are mounted near the tubes
which they serve to by-pass, thus insur-
ing short leads. .

The under-part of the chassis conceals
the various resistors and the wiring. The
resistors used are of the pigtail type and
were held in place by using bus-bar,
where conditions permitted, and the com-
mon push-back wire where insulation
was imperative.

As the wiring can be plainly seen in
the photographs no special mention need
be made on this subject, except—make
all connections good ones.

plugless S.W. super-het, in which two ].F. stages are used, with an oscillator,
second detectors, and pentode power output stage.

Operation

Due to the sharp tuning intermediate
transformers, it is necessary to use an
oscillator of some sort to tune the LF.
amplifier before signals will be heard.
In testing this receiver it was found that
the intermediate frequency transformer
will tune from 800 K.C. to 425 K.C. So
that if no oscillator is within reach, tune
the intermediates to some local station
which is received on the higher wave-
lengths of a broadcast receiver.

The way to do this is to connect an
aerial to the control-grid terminal of the
second I.F. tube and with an insulated
screwdriver tune in the signal from the

nearby broadeast station as loudly as
possible on the third LF. transformer.
Then move the antenna over to the first
intermediate frequency tube and tune
the signal in on the second I.F. trans-
former. Place the antenna on the de-
tector tube and tune the first I.F. trans-
former. The receiver is ready for oper-
ation.

Connect the antenna and ground to
the binding posts, making sure that the
loud-speaker cable is plugged into the
chassis receptacle and after permitting
the tubes to heat up, move the master
tuning dial slowly until a signal is heard.
Clear up the signal by adjusting the com-

An airplane view of the Denton S.W. super-het, showing the ganged tuning
condensers and wave band coils, etc.
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A view of the under-side of Mr. Denton’s “plugless” short wave super-heterodyne.

pensating condenser and vary the volume
control for desired gain.

Conclusion

It is desirable to note the dial settings
on a chart of some kind, thus inecreas-
ing the speed with which the operator
can familiarize himself with the re-
ceiver,

The volume of sound emitted by the
midget speaker, even on distant stations,
s extremely satisfactory, and consider-

ing the low cost and simplicity of the
total receiver, it will prove a pleasant
surprise for the builder.

The only point in the operation of this
receiver that deserves special precaution
is the proper adjustment of the antenna
coupling condenser 3A. Iach aerial and
every different location needs a variation
of this capacity for maximum results.
Experimentation gives the correet an-
swer,

As always, the author extends the in-

June, 1932

vitation to those interested in the re-
ceiver, to write. The only requirement
is—enclose a stamped, self-addressed en-
velope for muailing.

Parts List for Simple Super-het

Eby Antenna, Ground Post (1, 2)
Best 5.W.C. 1 kit (10A, 10B, 10C) coil
and switch assembly
Natioxlsal tuning condensers (see text),
(4, 5)
Pilot 80 mmf. trimming condenser (3)
Eby wafer sockets marked for tubes
(9, 11, 19, 22, 26A, 35, 36, 40)
Blan .1 mf. by-pass condensers, 3 in each
can (6, 8, 13, 18, 21A, 26)
1 Electrad volume control and fil. switch
R1-202-P (174, 41)
1 International or Lynch resistor, 2500
ohms, 1 watt (7)
1 International or Lynch resistor, 10000
ohms, 1 watt (15)
1 International or Lynch resistor, .1 meg.,
1 watt (32)
International or Lynch resistor, .5 meg.,
1 watt (34)
International or Lynch resistor, 500
ohms, 1 watt (17, 21)
International or Lynch resistor, 25000
ohms, 1 watt (12, 25)
International or Lynch resistor, 10000
ohms, 1 watt (30, 15, 27)
International or Lynch resistor, 416
ohms, 1 watt, (42)
International or Lynch resistor, 50000
ohms, 1 watt (28)
Acratest 465 K.C. LF. transformers
(16, 20, 34)
Blan RI'. choke (14)
Flechtheim Filter Condenser 2 mf. 450
volts (23)
Sprague midget condenser .04 mf. (33)
Aerovox .000125 mica condensers (29)
Aerovox .001 mica condensers (31)
Hammarlund tube shields
Acratest power transformer 2532 (39)

X - DN —

<t

W N DN

[ o S TR e

= = DD

"ALL SOCKETS SHOWN ARE
UNDERNEATH VIEW."

GND.

RECT. 4 40

"ALL GROUNDS
ON CHASSIS."

BLACK
GND.

‘(I)

icture” diagram that even the novice can follow in building
use a power transformer (39) other than the one specified, it’'s a s
the manufacturer of the particular power
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the Denton Short Wave Super-heterodyne.
imple matter to follow the connections as given by
transformer you purchase.

If you
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2 Acratest Electrolytic condensers (1-8
mf. No. 5308 and 1-4 mf. No. 5304)

[y

Blan chassis and volume control m.t.g.
bracket, completely drilled and folded

Crowe “fullvision” dial and light holder

G.E. power cord and plug

Acratest 25 volts, 26 mf. No. 6646 (43)

Eveready Raytheon 280 tube

Eveready Raytheon 247 tube

Eveready Raytheon 224 tubes

Eveready Raytheon 251 tubes

Eveready Raytheon 227 tube

Operadio loud-speaker with output
transformer for ’47 pentode, with

1800 ohm field
1 Blan 4 wire plug and beads for speaker

cable.

In the event that the builder wishes to
use an ordinary loud-speaker, he may
procure a pentode output transformer
having a secondary of low impedance to
match the average speaker.

Pt et DO B b e e e

~ POWER TRANSFORMER CONNECTIONS ~

NOTE. CENTER TAP OF 2.5V. WINDING
GROUNDED ON CORE OF TRANSFORMER

BEND DOWN |0
ON DOTTED ™) 7"

LINES

el

—

_.‘.—'5;10!
s

ot
1,

It
IO‘-

|
-

A /

‘ .|
A3 l ’

D %

HIGH Vv,

2724’s (NOTE)

ALL HOLES N8 20 DRILL,UNLESS OTHERWISE SPECIFIED

"G = GROMMET

2.5V,
PENTODE

Above—Subpanel drilling layout for the “Plugless’ Short Wave Superheterodyne here described.

Most radio shops sell subpanels drilled and undrilled at a nominal price.

Connections of power transformer for r’f = N = \
S. W 0S¢ PLATE 1 SE A . ’
. W. super-het. Coicm 11 s s A3 5
t @ a Pl E
36T ! — - 4
ENmiL | 187 T srneae | = ¥ 51 ness [
(5PACEDT " 14 Ne20 1" ENAMEL | =—F 11  ENAMEL L] |
s 16 ENAMELS 15 ipcepacd S——=F ‘16 Y32 sPAC] ! T
7 CHASSIS 05C GRID 4o ING BET. | S—= ING BET. | i ]
" o = - R TURNS | = l TURNS. 1
Vs = - 5 il T . I = —
| R, = E=E wee orneas bt B 2L 'éicz&fse{ e
] (CLOSE b i WOUND) | l 11&
7 WOUND) | I | 45..
| | V8
[ 4
FIELD COIL | ‘ I
s CONNECTIONS Ciat 0T art.ne16 (Ot
7 Ne. 204 NO.16 ENAMEL i {
77, " ENAMEL ENAMEL },:;Fggr - ‘ﬁ
SPACE PACED, : . .
- ~ SPEAKER (spﬁceo) _(SPACED) - )" —3— TURNS | iy
CONNECTIONS ~ £0-200 20-40 10-20
METER | METER METER
- - coiL coiL ol
The four connections to the dynamic ~ ERONT PANEL END ~ =
speaker are taken off through a socket 7

mounted on the side of the chassis as
shown above.

New Ultra Short Wave Apparatus

HE first, specially de-

signed, ultra short wave
apparatus has recently shown
itself on the American market
and is revealed in the accom-
panying illustrations. This
new U.S.W. apparatus has
been designed by the well-
known Na-
tional engin-

new tube shield, designed for
use with the new series 56, 57
and 58 tubes. Below, photo
shows at the left a new isol-
antite socket which will re-
duce losses in ultra shortwave
circuits to a minimum. This
socket is available in 4, 5 and

New ultra §-W

R.F. choke

wound on isol-
antite.core.

Below — New
ultra S-W soc-
ket; midget R
39 coil forms;
midget 270° S.
F.L.condenser.

| ‘eers. In the
| iphoto at the

T R S

Converter Coil Data—2 coils at left 114” O.D.; 2 coils at right 7" 0.D. (Outside diameter.)

left we see a

<

N e w National
tube shield de-
signed for use
with the new 56,
57, and 58 tubes.
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6 prong styles and also
for special 6 prong Na-
tional coils. At center
the new midget R-39
coil forms. The midget
270-degree SFL tuning
condenser shown is in-
sulated with isolantite;
capacity 18 mmf.
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T the time this is written, although
only ten days have elapsed since
the May issue of SHORT WAVE
CRAFT was placed in circulation,

the results so far have been truly as-
tounding. Laudatory letters, without
end, have been received from all parts of
the country, with many sections still to
be heard from.

The consensus of opinion generally was
that a new league was badly needed to
do something particularly for the short
wave transmitting amateur. What es-
pecially pleased us was the remarkable
amount of propaganda broadcast by cer-
tain transmitting amateurs who, by
“code” as well as “phone,” told other
members about the new SHORT WAVE
LEAGUE via the short waves themselves,
with the result that a special set of let-
ters came raining in at headquarters,
congratulating us on the formation of
the new league.

Of course, the time is far too short at
this date to form a real opinion of what
the future has in store for the new
league, but the enthusiastic response cer-
tainly has proven one thing and that is
the SHORT WAVE LEAGUE certainly was
necded.

As promised in our last issue, we pub-
lish herewith the charter of the SHORT
WAVE LEAGUE, from which it will be
noted that the league is a non-money-
making institution, and is purely scien-
tific in scope.

We shall also begin to publish news
about the clubs, and by the next issue
we hope to have a good deal about the
local chapters and their activities.

May we at this time thank the thou-
sands of well-wishers who have written
such enthusiastic and sincere letters
about the formation of the new league,
and the only regret we have is that it is
impossible to publish all of them on ac-
count of lack of space.

One reason is that we promised to give
you some information as to the forma-
tion of local chapters, which we are
doing here.

How to Organize and Conduct a Local
Chapter of the SHORT WAVE LEAGUE

ITH the organization of the SHORT

WAVE LEAGUE, the details of which
were given in full in the May issue,
there is opened up a wider and more
promising {ield than ever before for the
pursuit of short waves everywhere. It
has been felt for many years that with
the pressure of commercial radio tele-
phony the amateurs, whether transmit-
ting code or transmitting phone, are be-
ing shifted constantly from waveband to
waveband, and their activities curtailed.
Some of the amateurs even see the day

SHORT WAVE CRAFT
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SrorT Wave

Leacue

HONORARY MEMBERS

Dr. Lee de Forest
John L. Reinartz
D. E. Replogle

Hollis Baird
E. T. Somerset
Baron Manfred von Ardenne

How to Organize “LocaL CHAPTERS”

By Hugo Gernsback, Executive Secretary

dawning when there will be no more
amateurs, because there will be no more
wavebands left for them to operate. For
that reason, it has been felt that the more
local chapters there are in existence who
can induce new members to join, the
greater the chances for the survival of
amateur radio not only in the United
States, but everywhere. It is considered
most important to have, as soon as pos-
sible, a large number of local chapters,
because only in this manner will it be
possible to numerically increase the
number of radio amateurs to the point
where their power will be even a more

GET YOUR BUTTON!!

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

The requirements for
joining the League are .
explained elsewhere in the accompanying
article. The button measures 3; inch in
diameter and is inlaid in enamel—3 colors
—red, white, and blue.

Please note that you can order your but-
ton AT ONCE — SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.

powerful factor than up to the present.
Given the proper attention and enthusi-
asm, there is no city or hamlet too small,
but what it could support one or more
local chapters.

Preliminaries

TO start a local chapter or club, there
are several methods which may be
employed to aid in the formation-of such.
One of the first things that can be done
is to write a letter to the secretary of
the SHORT WAVE LEAGUE stating briefly
vour intentions and desires. If you do

not know any amateurs in your neigh- '

borhood, SHORT WAvE CRAFT will pub-
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lish regularly, hereafter, a list of organ-
izers who wish to communicate with
others in their neighborhood or city and
so get under way.

Inasmuch as SHORT WAVE CRAFT is
the most widely read magazine of its
kind, the organizers will probably get
quick response from neighboring read-
ers. It will then become a simple mat-
ter to get in touch with other amateurs
and fans, and a date for meeting can be
set by the organizer pertaining to the
formation of local chapters.

In some cases organizations are
formed and many details of the work
are finished via radio as, for instance,
when the organizer is a “ham” with a
radio transmitter, so that he can make
his wishes known to the others, either
by code or phone in his neighborhood.

Still another widely used scheme is to
enroll the services of the local news-
paper, who very often will be glad to
help in the formation of a new chapter.
If the newspapers do not wish to co-
operate, which is rare, a small classified
advertisement under the heading of
Radio can be inserted, which costs only
a small sum, and which often brings the
desired results. After contact has been
made, and after sufficient would-be mem-
bers have been rounded up, the next
thing of importance is a temporary
meeting place which usually can be ar-
ranged for at the home of the organizer
or the local hotel may be glad to co-
operate as a permanent abode of the
league’s headquarters. The hotel angle
is particularly valuable where there are
more than a dozen members who meet
regularly, and hotels as a rule are glad
to contribute rooms for this purpose.

The rules of the chapter should then
be drawn up. It may be said that many
of the smaller chapters do not go in for
the involved regular rules usually gov-
erning such bodies. There should be a
President, Vice-President, Secretary and
Treasurer (the two latter offices are very
often combined). It is a very good idea
also, to select a capable member to act
as Consulting Engineer, and whose duties
shall cover visits to each of the mem-
bers to look over their radio equipment
a;nd make suggestions for improvements,
ete.

il
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Maintaining Interest in the Chapter

NCE a chapter has been formed, the
most important matter is to main-
tain the interest in the same by the mem-
bers. A good leader in all events will help
to overcome most difficulties, but of course
he must be aided in every way by the
other officers of the club. One of the
first things to be done when starting a
new chapter is to select for the first
few meetings at least, some particularly
good radio papers which should be
read before the members at the regu-
lar stated meeting. Such papers should
not be too technical, and should be on
some radio phase in order to arouse and
sustain the interest of the members.
Very often a local radio company will
be glad to send a speaker to the chapter
meeting, who will talk on some current
radio topic, which should, of course, be
“okayed” first by the chapter’s officers,
to make sure that it would be within the
requirements of the chapter.

In case cooperation cannot be had from
local radio companies, the officers may
try the local school or college who fre-
quently have good radio talent avail-
able for the asking. A letter of the
proper sort addressed to such institu-
tions will invariably result in the ac-
ceptance of a speaker.

A small radio chapter just formed,
however, should not feel discouraged if
they cannot immediately obtain a speak-
er of great learning to address them, as
in many instances, there are one or more
energetic and capable radio men among
their own members who will probably

SHORT WAVE

prove better speakers for such bodies
than a more mature individual of more
advanced and professional inclinations.

Club Dues

THIS is an important point, and we
have been asked about this very fre-
quently. As many of the local chapters
meet at the members’ houses there is,
therefore, no rent to be considered.
Smaller clubs, of course, can run along
quite nicely with a small budget or ex-
pense, except that necessary for buying
stationery, having cards and literature
printed, etc. The dues of these smaller
clubs need not be more than 25¢ a month
per member. This is particularly true
of so-called “junior’ clubs, but with chap-
ters made up of older members than
those just mentioned, and having club
quarters which must be maintained, there
will, of course, have to be higher monthly
dues. Most of the larger organizations
have an entrance or initiation fee of
$1.00, but this, of course, will have to
be considered and worked out by the
officers in charge of the affairs of the
local chapter. The amount of dues will
naturally vary for the different localities,
and with the different classes of mem-
bers.

Very frequently, it will be desirable
for the local chapter to own its own
transmission equipment, which may be
chiefly for phone or phone and code, all
depending upon the inclinations of the
members. It is felt that where a group
of people own and operate a radio sta-
tion, much better results can be achieved
than by the private individual unless, of

CRAFT
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course, the latter is wealthy. The
group idea is an excellent one, because
the radio equipment belonging to the
chapter helps to maintain interest in the
club, and all members will feel equally
proud of it. Furthermore, all members
can make use of the station. The sta-
tion itself is a powerful stimulus toward
keeping the members together for years
to come.

Usually special prices and price priv-
ileges can be obtained from radio manu-
facturers by buying equipment for such
club purposes and, as a rule, wholesale
prices are quoted to progressive clubs,
because the manufacturers feel that they
are getting good publicity.

As said before, the local chapter
should encourage the reading of papers
pertaining to short waves by their mem-
bers. A copy of such a paper should be
sent to the seeretary of the SHORT WAVE
LEAGUE, and if it is meritorious and of
sufficient import, it will be published in
SHorT WAVE CRrarT, and the local chap-
ter will be given full credit in the title.
Of course, all articles appearing in
SHort WAVE CRAFT are paid for at reg-
ular space rates, and the proceeds can go
to the local chapter, if this is desired.

The SHoRT WAVE LEAGUE will be
happy to print every month a list of
names of local chapters as they are being
formed, as well as the names of their
organizers.

A special reprint of the announcement
of the SHORT WAVE LEAGUE, which ap-
peared in our May issue, will be sent to
anyone interested upon receipt of 15¢ to
cover necessary mailing charges.

Short Wave League Charter

CERTIFICATE OF INCORPORATION
SHORT WAVE LEAGUE, INC.
(Pursuant to the Membership Corpora-

STATE OF NEW YORK
COUNTY OF NEW YORK

WE, the undersigned, of full age, being
desirous of associating ourselves together
ticularly described, pursuant to and in
conformity with Article II of Chapter
Membership Corporation Law,

We do further certify and declare as

FIRST: That the corporate name by
which said Corporation hereby to be
is and shall be SHORT WAVE LEAGUE,
INC.
poses for which said Corporation is
formed are as follows, viz.:
siasts for the purpose of promoting ax.ld
developing the short wave field of radio,
phone applications of radio, both in the
transmitting and receiving thereof.
teurs for the purpose of forming this
association, so that they may obtain tech-

of the
tion Law)
} $8.
CITY OF NEW YORK
for the purpose as hereinafter more par-
722 of the Laws of 1926, relating to
follows:
formed shall be known and distinguished
SECOND: That the purpose or pur-
(a) To group together all radio enthu-
especially the amateur and private radio
(b) To unite as a group all radio ama-
nical information. required by them in

keeping up with the demands of the in-

dustry and to have radio amateurs pe-
come members gf this association, which
is formed for nmon-profit purposes.

How to Join the League!

Write for “APPLICATION BLANK” if
you are interested in the work of the
SHORT WAVE LEAGUE. You don't
have to own or operate a transmitter in
order to become a member of the League.
Neither do you have to know the code—
so if you want to further the good work
of the SHORT WAVE LEAGUE write to-
day for your “APPLICATION BLANK.”
If you did not read the announcement
of the platform and purposes of the
SHORT WAVE LEAGUE, published in
the May issue of this magazine, send 15
cents for a copy of the article,
Address: SHORT WAVE LEAGUE,

. 96-98 Park Place, New York.

THIRD: That the territory in which
the operations of said Corporation are to
be principally conducted is the United
States and Canada.

FOURTH: That the principal office of
said Corporation shall be located in the
City of New York, County of New York
and State of New York.

FIFTH: That the number of Directors
of said Corporation shall be four (4).

SIXTH: That the names and places of
residence of the persons to be the Direc-
tors of said Corporation until its first
annual meeting are:

Names Place of Residence
HUGO GERNSBACK........ New York

HARRY WINFIELD SECOR,
- Ramsey, New Jersey

ROBERT HERTZBERG,
Long Island City, N. Y.
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_commission.

CLIFFORD E. DENTON,
Forest Hills, L. I, N. Y.

SEVENTH: That all of the subscribers
to the certificate are of full age; that at
least two-thirds of them are citizens of
the United States; that at least one of
them is a resident of the State of New
York and that of the persons named as
Directors, at least one i1s a citizen of the
United States and a resident of the State
of New York.

IN TESTIMONY WHEREOF, we have
made and signed this certificate in dupli-
cate and have hercunto set our hands
and affixed our respective seals this day
of April, 1932.

(s) Hugo Gernsback

(s) Harry Winfield Secor
(s) Robert Hertzberg
(s) Clifford E. Denton
(s) F'red J. Boehm

What Our Readers Think!

Short Wave League:

Being an ardent supporter of your publica-
tion, SHoORT Wave Crarr, and baving just ob-
tained the May issue of it, I must say it sure
i8 the berries.

Will try and organize a club here as a sub-
sidiary of the original. I can guarantee a mem-
bership of at least twenty persons.

Now the question of “no knowledge' of code
for phones on or bhelow six meters is a very
delicate one. You say that a gix-meter phone
can be put to general use for a distance of
approximately seventy-five miles. All well and
good ; suppose that just at a critical moment,
of a river boat using six meter phone for com-
munication, the operator drops the microphone
and breaks it, putting it completely out of
By what method could that opere

(Continued on page 103)

-
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A “Pendulum” Regeneration

Short W

HE hook-up of the receiver about
to be described is as a whole quite
familiar to short-wave fans. It

was probably first described by Dr.
Busse of Jena. Later it was adopted,
with small alterations, by Nittura. How-
ever, while in the case of the sets hith-
erto constructed, the coils had to be
changed on shifting from one wave band
to another, this is not so in the case of
the receiver here described. With the

AERIAL

By KARL HIRSCH

Fig. 1-—Hook-up of the receiver.

SWITCH (5) SEEN FROM
FRONT.

L1, 5 turns; L2, 10 turns, tapped at 10 (S5),

at 5 (S3), at 2% (S10); L3, 9 turns, tapped at 9 (S8), 4% (S2), 3 (S7),
1% (S11); L4, about 1250 turns, tapped about in the middle; C1, 500 mmf.;
C2, 125 mmf.; C3, 500 mmf.; C4, about 300 mmif.; C5, 260 mmf.; C6, 800 to

1000 mmf.; C7, C8, C9, each 2000 mmf.

; R1, 2 megohms; R2, 1 megohm; R3,

about .1 megohm; R4, about .05 megohm; R5, .005 to .01 .megohm; R6, about
1000 ohms (loud speaker coil) ; R7, .5 megohm; R8, 1 megohm. All resistances
which lie in the plate circuit must be capable of carrying considerable current.

fixed built-in coils, because of the switch-
ing possibility and the present arrange-
ment of the rotary condensers, one can
cover the entire range of about 10 to 40
meters, with no more than 30 K.C. per
degree on the scale, on the average.

In considering the diagram (Fig. 1) it
must be noted that for the sake of
clarity the drawing has been left incom-
plete. Between coils L2 and L3 different
connections are made according to the
wave range chosen. This switching
takes place by means of a switch repre-
sented in Fig. 1 at the lower right cor-
ner, having in all 12 contacts and 4
two-arm switech springs, each of which
connects two of the contacts. Contacts
3 and 4 of the switch are directly con-
nected by a wire; the other numbered
contacts are connected to the correspond-
ingly numbered tap points of the coils.
The switch is used in two operating
positions. These two positions are
drawn separately in Figs. 1a and 1b,
indicating the connections made in both
positions.

Fig. 1a shows the switch position for
the range 10-20 meters. Of L2 only 5
turns are effective, since S5 is short-

circuited with S3 over the short-circuit
loop fastened on the switch and running
from contact 3 to contact 4. Of L3 only
3 turns are effective, since S7 is short-
circuited with S8. The middle of the
effective part of L2 (S10) is connected
with the middle of the effective part
of L3.

Fig. 1b shows the Switch position for
the range 20-40 meters. All windings of
L2 and L3 are effective. The middle of
L2 (S3) is connected with the middle of
L3 (S2). All other taps lie free.

The first tube works as a
detector. The grid circuit
lies between plate and grid.
In the plate circuit of the

This article is a description of a short wave receiver which

was awarded a prize in a well-known German radio contest.

Constructional details for winding the coils and the general

construction of the set are given. Switching means are pro-

vided for changing the wavelength bands. . :

is very economical and uses but three tubes and a rectifier in
order to work a loud speaker.

ave RECEIVER

T his receiver

200 volts. Whoever uses a smaller trans-
former, must of course also choose the
resistances smaller than those indicated.

As is clear from the illustrations, all
shielding plates have been left out of
this receiver, yet there is not the least
hand-capacity. Plate and grid bias wires
are put in a grounded lead cable. At any
rate, shielding the detector tube would
come into question, if one uses a simple
single grid tube, instead of the screen-
grid tube.

Making the Coils

First we make the coils: L1 and L2
are placed together on one tube, L3 on
another. The cylinders can consist of
pasteboard, wood, or bakelite, and have
a length of about 5.6 inches iIn the case
of a diameter of 1.6 inches. The coils
are wound on one of these cylinders.
L1 has say 5 turns, L2 has 10, but L3,
on the contrary, has 9 turns. The be-
ginning and end wires of each coil are
left standing out about 6 inches, so that
these ends may afterward be directly
used as wires. (Use .060-inch (No. 14
B. & S.) wire, with double cotton cover-
ing.) The beginning must be fastened
somehow in doing the winding, so that
the wire lies firmly on the body and can
be drawn smooth. On taking off the
coils, widen out a bit; the winding is
done without leaving any intervals be-
tween.

For every cylinder are needed 4 little
rods of fretsaw wood, hard rubber, or
bakelite; they are .16-inch thick and .24-
inch wide, with a length of about 3.24
inches. All these little rods have at
top and bottom small holes for the
fastening screws. They are otherwise
marked as in Fig. 2, whereby it is to be
considered that L1 is about .4-inch away
from L2. Accordingly when the tenth
turn is marked on the fourth rod, it is
again the turn of the first rod, and
indeed the first mark for the antenna
coil is to be made .08 lower than the last
mark on rod 4. The position of the
marks is always ,04-inch below one an-

2 3 4

il

second tube lies the circuit
L3, C3, C4. The second tube
furnishes the pendulum (os-
cillator) frequency, which is
determined by the circuit
L4, C6.

First a few more general
remarks. The A.C. trans-
former supplies over 300
volts D.C.; this high voltage
ijs not necessary; one gets
along very well with about

,;L
e
[

3,
N

]
i

i
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Fig. 2—Details of the supporting rods for the coils,
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s8 Fig. 1A, at left, shows
the rotary switch posi-
; tion when the wave band
from ten to twenty

L3 meters is covered.
Fig. 1B, at right, shows
the switch position when
the coils are tuned for
twenty to forty meters,

other, so that afterward, when the rods

are screwed on, the filings mark an
evenly progressing screw-thread line.
The filing is done with a three- or four-
cornered file and can be somewhat deeper
at the edge, whereby the filing fits the
curvature of the cylinder better. The
depth of the grooves is about .08-inch.
Now the rods are screwed on the cylinder
in the order 1-2-3-4, so that there are
two pairs exactly opposite one another,
In screwing them on, it is to be noted
that the filing marks must agree with
the direction of winding the coil; that is,
around to the right or to the left, accord-
ing as the coil is wound. Now the coils
are screwed on, so to speak. Since the
windings are somewhat wider than the
cylinder, but are narrower than the dis-
tance apart of the rods lying opposite
each other, the coil lies firmly in the
grooves; only the beginning and end of
each coil must be fastened.

Condenser Details

Now for the making of the condensers.
C1 and C38 have a common shaft of insu-
lating material, fibre, bakelite, or the
like, which is later to carry the main
dial. Since they are to be mounted on
a common shaft, not all condensers are
well suited for this. They are screwed
on a wooden or hard rubber strip, so
that the front condenser is about 1.2 to
1.6 inches away from the front plate,
which, we may remark casually, is like-
wise made of wood. The two condensers
are placed about 1.2 to 1.6 inches apart.
The fastening strip rests with its ends
on two wooden supports 3.6 inches high.
Underneath C1 (the back condenser) is
screwed C2, whose shaft or its prolon-
gation likewise consists of insulating
material and has at the front the small
dial located under the large one. This
condenser serves for adjusting a special
wave band, i.e., from 13 to 15 meters,
while the upper condenser is intended
for seeking this band. All condensers
are so mounted that on turning the dials
to the right, that is, from zero to one
hundred, the capacity becomes greater.
The switch S, when turned to the right,
switches in a larger coil, and the antenna
switch from left to right 1, 2 and 4 turns.
The operation is thereby simplified. Be-
low C3 the baseboard is sawed out, so
that the rotor can move freely.

The space between C3 and the A.C.
transformer is .8 to 1.2 inches. The
centermost little dial belongs to con-
denser C4, which is likewise fastened by
means of an angle fastener to the strip
carrying the other condensers; the
dimensions are determined by the con-
denser and its dial. This condenser
serves for adjusting the plate circuit L3.
L3 has in both wave ranges two. turns
less than L2, but C4 is again greater
than C2; under certain circumstances C3
must also be increased by connecting in
parallel a small fixed condenser of about
100 mmf. This- is determined by the
construction and the additional capacity

FIG.1A

caused by it. C4 can simply be a small
500 mmf. mica or other fixed condenser,
which is brought to the right amount by
taking away one or two plates. The
correct amount is reached when in all
positions of C1 and C3 resonance can be
obtained by means of C4.

The finding of the right values can
best be explained by an example:

If C1 and C3 are set at zero, the
switch being on the low range, which
would be about 10 meters, then C4 must
be turned out almost the entire distance
to produce resonance. If it appears that
it is still too great, namely, in that the
noise becomes louder and louder toward
the zero position, without one’s reaching
the stopping of the oscillations, then C4
must be reduced by taking out a plate.
If now, for example, resonance is already

AN

+aN/
— +AN

[ R9

T e

Fig. 3, shows one form of detector cir-

cuit with fixed resistors; plus A.N.

means “B” plus, the A.N. representing .
“anode”—German terminology.

L

present, when C4 is about in the center,
then to obtain the most favorable adjust-
ment again more toward zero, one must
connect the above mentioned block con-
denser in parallel to condenser C3.
Thereby the total capacity of the circuit
becomes greater, and one can again turn
C4 out more.

If, therefore, the assembling of the
condensers is ready to this extent, then
the A.C. supply and filter are mounted
and connected, after which the condens-
ers and coils are fastened and the front
plate is provided with the proper holes.
If the coil bodies are hollow, then one
screws on to the base-board a little block
of wood for each, upon which the cyl-
inders can be firmly mounted. Between
the two coils, somewhat to the right, is
the switeh, which is likewise carried by
a wooden support. It is so mounted that
the mean height of the switch lies at the
mean height of the coils.

The right lower knob on the panel lay-
out leads to the antenna switch; this is

+AN/ AN
PoT RSb
Fig. 4—Another preferred form of

detector hook-up, with potentiometer
at “Pot”’ and fixed resistor at R5b.
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a stage switch with three stages. The

construection of the other individual parts
is probably directly evident from the dia-
gram. The low frequency transformer
is shielded, but I believe that one can
without disadvantage wuse wunshielded
transformers. The tube fasteners, with
the exception of the rectifier tube, are
placed on wooden blocks about 1.6
inches high, to make possible a better
laying of the wires.

Now for connecting: The A.C. supply
unit offers no difficulties, but it will be
well to put a small safety device in each
plate potential lead to the rectifier tube.
1 have also, for experimental purposes,
built in four old small post chokes, but
without obtaining a different result. In
selecting the block condensers one must
proceed cautiously, to avoid unpleasant
surprises,

When the A.C. supply section is com-
pleted, the heater lead wires are laid for
the receiver tubes (two wire lead cable).
If the A.C. power transformer has no
center tap, then connect a potentiometer
of some 20 to 100 ohms to the two ends
of the winding and connect the neutral
wire to the center, to which are con-
nected all the terminals marked with the
“ground” insignia in the diagram.

Likewise all non-current-conducting
metal parts are connected to it, such as
the condenser casing, iron cores, etc., and
above all the fifth connection of the tube
sockets. To save wire, one can use for
this neutral wire, directly, the lead cover-
ing of the cables; the lead coverings are
soldered together by thick copper wire.
Lead solders well, but it must first be
scraped bright. The output of the filter
ends in two pieces of .060-inch (No, 14)
copper wire, on to which, easily acces-
sible from above, are screwed the plate
resistances, from whose other ends the
plate wires leave, likewise covered by
lead. These resistances must be capable
of very high loads.

The connection of the coils to the
switch is evident from Fig. 1. The con-
tacts on the switch provided with no
numbers (Fig. 1, lower right corner)
remain free, while the taps of the coils
marked S2, S3, etc., are connected with
the switch contacts marked with the
same numbers. The detector is best a
screen grid tube, whose screen grid gets
its potential most simply through a re-
sistance from the plate, as may be seen
from Fig. 1. On the contact strip at
the back are fastened the switch and
the terminals for the net and also two
pairs of terminals for antenna and
ground, as well as the terminals for the
phone.

When this is all done, test the receiver
throughout for the sake of safety. If
all is found correct, then one can begin
the precise equalizing. First the tubes
must oscillate; almost always that is
made perceptible by a more or less loud

(Continued on page 110)
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Short Waves for the Broadcast Listener

AShort Wave Converter
Kit at Last!

Complete kit with instructions and blue-print.

HE Detrola short wave converter

kit here illustrated fulfills the

dream of many short wave fans,

who have enough craftsmanship in
their make-up to readily put together a
simple three-tube converter such as this,
if they are given explicit instructions and
a blue-print, together with accurately
made parts that will fit together in the
position which they are to assume. This
short wave converter can be used with
any broadcast receiver, so as to permit
the reception of short wave stations, in-
cluding police ealls, foreign and Ameri-
can stations, ete. The photo shows the
neat arrangement of the kit of parts, all
of which are of exeellent quality. One of
these converter kits was assembled by

the editors and tested
with several broad-
cast receivers with
excellent results. The
coils furnished with
this kit are already
wound and all that
the constructor has
to do is to mount the
various condensers,
coils, ete., in place on
the metal sub-panel.
Insulated wire for
making the connec-

tions between the
various apparatus is
furnished, A suita-

ble cabinet to house
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The Detrola Short Wave Converter kit

comes complete with instruction book,

blue-print, all necessary parts and
three vacuum tubes,

—
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Winding details for the oscillator coil

used in the Detrola Short Wave Con-

verter. The coils are furnished already
wound.

Left—Wiring diagram for the Detrola

Short Wave Converter, which is sup-
plied in “kit” form.

the converter is available at slight extra
cost. The converter is A.C. operated and
the power transformer is furnished with
the kit.

A New “Crystal Detector” S-W Re-
ceiver, by R. William Tanner. Set has
two R.F. stages, two A.F. stages and
separate regeneration tube. Complete
d.iagrams, parts, specifications, descrip-
tion, etc.

How Far on What K-C? With
graphic curves showing day and night
ranges with different frequencies or
wavelengths,

Making and Using Four Inch Waves,
by H. Rindfleisch and Dr. L. Rohde.

In Our Next Issue

No Fading with These Aerials, by
Dr. Fritz Noack (Berlin).

Automatic “CQ” Call for the Ama-
teur,” by W. Buchholz.

An Apparatl}s for Demonstrating
Short Wave Principles, by D. L. Barr.

A Super-regenerative Receiver that
Rolls ’Em In, by Ben F. Locke.

A “Coat Pocket” Receiver for Short
Wave and Broadcast Bands, by Hugo

Gernshack and C. E. Denton: Full con-
structional details.

Building a Low-powered Portable
“Phone” Transmitter, by John B. Bren-
nan, Jr.,, W2DJU. Uses new 6-volt
“auto” tubes.

A De Luxe Amateur Transmitting
and Receiving Station in a City Apart-
ment, by “Bob” Hertzberg. Illustrated
with photos. A really remarkable sta-
tion. Don’t miss reading this article—
you’ll learn many things.

-

—————
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The AMATEUR'S Favorite
CODE TRANSMITTER

- LARGE number of requests have
been received by the editors for
complete details of the most pop-
ular code transmitting circuit used

by Amateurs. This article is written for
the benefit of these readers as well as
for those new “Hams” who desire a
simple, inexpensive layout.

While a pair of ’45’s in push-pull will

By R. W. TANNER

”

These may be wound with either %
copper tubing or No. 6 bare copper wire
(solid), the difference being ‘“less than
nothing” when considering the low out-
put from a pair of ’10 tubes. A total of
5 turns 2%” diameter are needed for L1,

{\
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Complete wiring diagram of the C. W. code transmitter here described
by Mr. Tanner.

give excellent results, more power can
be obtained with ’10 tubes in a similar
circuit and where was there ever an
Amateur who did not crave greater out-
put? Therefore this circuit uses ’10
tubes.

The schematic circuit is shown in Fig.
1 from the antenna on down to the power
supply. First let us start with the an-
tenna. Assuming the 40 meter band the
total length of the “sky-wire” will be
approximately 62 to 65 feet long, de-
pending upon the exact frequency of
transmission. The length of the feeders
will depend directly upon the space
available and the distance of the antenna
from the transmitter coils. The feeder
wires should be separated about 10 inches
with good, light-weighted wooden spread-
ers which have been previously boiled in
paraffine.

Counterpoise and Antenna May Be Used

A regular antenna counterpoise and
antenna may be used with very good re-
sults. In this case, the total length of
‘the antenna and counterpoise, including
lead-in, will be the same as the Hertz.
‘The counterpoise need not be placed di-
rectly under the antenna: neither does it
have to run inithe same direction. Both
may be placed the roof if desired.

The coils are. generally the next job.

tapped in the exact center for connection
to B positive. The ends should be ham-
mered flat and drilled so as to fit over
the bolts on General Radio Co., small
stand-off insulators. The grid coil L2 is

We have had many requests from
“hams” who desire some constructional
data for building a C. W. code trans-
mitter and herewith a very good type
is described by Mr. R. William Tanner.
Details for building the copper tubing
inductances and other parts of the trans-
mitter are given in this article.

constructed exactly like the plate coil.
The antenna coils L will depend upon the
length of feeders but 5 turns will gen-
erally be correct for each, also 2%” in
diameter. :

Winding the Coils

Winding the coils is not a difficult job.
Place a piece of 2-inch iron pipe in a
vise and wind the turns on this. After
removing the finished coil from the pipe,.
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the turns will spring out to a diaméter
of about 2%2".

Two General Radio make stand-off in-
sulators are required for both grid and
plate coils and one for each of the an-
tenna coils. If you have wing-nuts hav-
ing the same thread as the G. R. insula-
tor bolts, they may well be used permit-
ting the remwoval of coils when experi-
menting on other bands.

The tuning condensers C, Cl and C2
are regular .00035 mf. units as employed
in broadcast receivers. Condensers hav-
ing bakelite or hard-rubber end-plates
should not be used; preference should be
given to such types having the insula-
tion at the sides. The results obtained
with this simple little transmitter will
depend to a large extent upon the quality
of these condensers. The writer has,
many times, seen transmitters which
would generate little or no power, due
to leakage in the tuning condensers,
especially in the plate tank.

Details of R.F. Choke

All of the by-pass condensers C4 and
C5 as well as the grid condenser C3
should be of the high voltage type, rating
at least 1000 volts. The by-pass C5,
shunted across the key, is employed to
reduce sparking at the key contacts. The
radio frequency choke RFC may be a
good short wave choke or it may consist
of 300 turns of No. 36 enamel wire,
wound on a wooden dowel %" in diam-
eter. Do not dope this coil, otherwise
some of the power may be lost due to
leakage.

The push-pull oscillator tubes are
biased by means of a grid-leak R1 and
condenser C3. The leak should have a
value of approximately 10,000 ohms, al-
though this may be reduced to 5,000 ohms
with a slight increase in output.

Power Supply
The power supply is conventional in
every respect, with the power trans-
former having a center-tapped 1100 volt
winding and in addition, two 7.5 volt
(Continued on page 125)
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Plan lay-out of the transmitter.
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Plug-in coils can just as well as not be
mounted in a handy position such as

between the tuning ~dials, as here

shown,

HE following method of mounting

a coil on the panel of a short wave

receiver was worked out after the
writer had almost jerked his receiver oft
the table a number of times when remov-
ing the plug-in-coil with which it was
equipped.

A new panel of aluminum was pro-
cured along with several Pilot coil
forms, the kind with the ring-hold, to
facilitate handling.

First cut a hole in the upper center of
the panel, as shown in Fig. 1. This
hole is one and seven-eighths inches in
diameter.

Next procure a piece of black bakelite
or celeron tubing two inches in diameter
and three inches long. This is for the
sleeve which holds the c¢oil socket assem-
bly. When in position it also acts as a
dust shield, thereby keeping dust from
creeping into the set around the coil
opening.

A piece of three-sixteenths inch hard
rubber or bakelite, two inches or so
square is next procured, and, lastly, a
five-prong Pilot tube socket.

Fig. 2 shows the mechanical details of
construction.

(a) is the bakelite sleeve.

(b) is the short wave coil form.

SHORT WAVE CRAFT

Panel Mounting

S-W COIL
Assembly

Y-

PULL HANDLE
OF COIL —

7 7 T T A,

W
7 /
7 w71/

)

June, 1932

Detail of socket mounting ring.

Fig. 2, left — Shows side view of

S-W coil mounting assembly. Fig, 3—

Shows a back view of the coil socket
assembly.

(c) 1is the Pilot tube socket.

(d) is mounting bolt holding socket
to rubber ring—two required.

(e) is the offset flange to strengthen
the sleeve where the bolt passes
through to hold ring in position.

(f) is the hard rubber or bakelite
ring cut to fit inside the sleeve
snugly.

(g) is one of the three metal brackets
which hold the sleeve to the
panel.

. Fig. 3 shows a back-view of the assem-

y.

Fig. 4 shows the socket mounting ring,

(h) is one of the threaded holes in
the ring. They should be 4-32
thread or smaller. In drilling
and tapping these holes clamp the
rubber or bakelite, at these
points, in a vise and then pro-
ceed; this prevents splitting the
material.

(i) is the hole to take the coil socket
bolt.

(j) is the section cut out to fit the
upper portion of the socket.

This type of assembly is very handy
and works nicely, eliminating the neces-
sity of raising the lid of the cabinet to
remove the coil.—W, G, Wheat.

DECIMETER WAVES

Reception

O long as it is merely a question of
demonstrating oscillations within

the sphere of physical investiga-
tions, one uses crystal detectors or
thermo-elements, which are provided

with dipole wires, in combination with a
sensitive galvanometer. For communica-
tion over greater distances, the sensi-
tivity of the crystal detector does not
suffice; one therefore uses for reception
a tube, whose hook-up is the same as for
the transmitter (Fig. 1). In general it
is advisable to add two or three stages
of audio-frequency amplification, to in-
crease the volume. The same purpose is

QO &

| DETECTOR ) GALVANOMETER
—

CONDENSER
~

‘\ it

—

BRIDGE FIG 1
2 , Ga

Fig. '1fTuning for resonance is done
by sliding a “bridge” wire along the
Lecher wire system.

By DR. H. LUX

(Berlin)

also served by setting up a metal mirror
behind the receiver system, taking in the
radiation from as large a spatial angle
as possible. In this case one puts simply
the dipolar wires and tube in front of
the mirror, while the rest of the appa-
ratus is set up behind it.

Wave Measurement

For measuring the wavelength of deci-
meter (4-inch) waves, one generally uses
the so-called Lecher wires; which were
first described by the Vienna physicist
Prof. Lecher. The Lecher wire system
consists of two long parallel wires a.few
centimeters (1 cm.= 0.39-inch) apart
and represents an oscillatory circuit
capable of resonance with divided capac-
ity and inductance. If one couples the
system capacitively or inductively to a
transmitter, then “standing waves” form
along the double wire, in case its length
is equal to either half the wavelength, or
to a multiple of that distance. Tuning
for resonance is accomplished by sliding
a wire loop, the so-called “bridge” along
the Lecher wires. The occurrence of
resonance, causing the formation of

www americanradiohistorv com

swells of potential or eurrent, is detected
by means of a crystal detector or a ther-
mo-couple in connection with a galvano-
meter. These are either fastened on the
bridge and moved with it, or they are
fixed in one place, as shown in Fig. 2.
From the distance between two or more
“crests” or “nodes” one gets the wave-
length.

The Use of Decimeter Waves
The properties of decimeter waves,
above all the limitation of reception to
the pre-supposition of “geometrical
(Continued on page 126)
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Fig. 2—Circuit showing audio fre-
quency amplifier and loud speaker.
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FREQUENCY CONTROL

SHORT WAVE

By C. H. W. NASON

> .szsx 1

DIRECTIONAL
ANTENNA

b

PEY

\

\'\ ‘

J. RF TRANSMISSION
LINE

—
2,54 . .
OF‘l 6A DIRECTION
POSITION ADJUSTED
~  FOR
MAX IMUM
| RADIATION
1
|:
Al
FREQUENCY L T
CONTROL D ]
LINE v
4 © B-

% RFC.
« ‘
B+ ]

Diagram above shows how to lay out an amateur ten-meter installation
with one of the new frequency control lines or circuits, which does away
with the use of a quartz crystal. Fig. 5.

LTHOUGH crystal control has
marked advantages over the nor-
mal oscillator and oscillator-am-

plifier systems, so far as frequency
stability is concerned,it has disadvantages
quite as marked, under certain condi-
tions. For an example of this we may
note the fact that crystal control—to be
applied to the very high frequencies, de-
mands the use of a number of multiplier
stages by which the frequency may be
doubled — or less satisfactorily — tripled
through successive radio frequency am-
plifier stages. The crystal is then oper-
ated at a relatively low frequency, com-
pared with that at the antenna. Another
case in point is the fact that the crystal
control stage—or controlling oscillator—

A new system of frequency control or
stabilizing is here described by Mr.
Nason, which does away with the use
of quartz crystals and the use of multi-
plier stages. Complete data is given for
building one of these new “crystal-less”
circuits for an

frequency stabilizing

amateur ten-meter transmitter.

must be of relatively low power—requir-
ing the use of several successive stages
of amplification, in order that a high
power output may be obtained.

Some years ago the writer came into
possession of confidential information
which, when applied to a commercial
short wave transmitter, gave rather
startling results. The fact that this data
has at last been published by the pro-
prietors of the patents involved, releases
the information for amateur consumption
and it is with *considerable elation that
the writer passes on such of the knowl-
edge as is in his possession.

Frequency Control by Transmission Lines

The crystal represents an equivalent
electric circuit of low power factor
(ratio of resistance to reactance) and of
fixed character. The new method results
from the attempt of the RCA-Communi-
cations engineers to develop an econom-
jcal type of frequency control, of equal
stability and accuracy.

As an example of the results obtained,
we might note the fact that a 40 K.W.
transmitter at Rocky Point (WIK) for-
merly employed a total of eight radio
frequency amplifier circuits. The new
transmitter, employing a transmission
line of a length equal to 10.25 wave-
lengths in length, operates with equal
frequency stability, with the two 20 K.W.
output tubes alone!

Stability Better Than With Crystals

In Fig. 1la, there is shown a crystal
control circuit of common type, while in
Fig. 1b, there appears the equivalent ar-
rangement employing a transmission line
feeding back from plate to grid. When
using the system on a 40 meter set, with
a transmission line 20 meters in length,
it was found that the frequency stability
was better than with crystal control! It
is best, however, that the line be several
wavelengths long, as the frequency sta-
bility increases materially with the num-
ber of integral wavelengths of transmis-
sion line.

(Continued on page 124)

Fig. 1-A shows above the usual crys-
tal control circuit used for main-
taining constant frequency; Fig. 1-B
shows the equivalent arrangement
employing a “transmission line”
feeding back from plate to grid.
Fig. 2 shows the “WIK” transmitter,
revamped for frequency control by
the new method. Fig. 3 shows a
push-pull oscillator arranged with
the new “transmissionline” frequency
stabilizer. Fig. 4 shows how variom-
eter is used to match the impedance.
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HE modern Service Man is more

or less alive to the fact that sooner

or later (if not already!) he is to

be called upon to repair, and to
make himself generally useful with,
short-wave sets of all descriptions. There
are many important points of difference
between ordinary broadcast, receiving
and short-wave sets. It behooves the
wide-awake Service Man to begin now to
study the peculiarities of short waves, so
that he will not be caught napping. This
article considers some useful short-wave
equipment that will furnish a wealth of
practical information about short-wave
apparatus. DMost of the discussions in
the past have been rather involved, for
those who wish to break into a new game.

The best way to break into the short-
wave game is to build a simple two-tube
short-wave set, which operates from
headphones. The circuit is shown in Fig.
1. The coils are wound on UY tube bases
which plug into corresponding UY tube
sockets. The size of wire to wind the
coils is not especially important except
that, if too heavy wire is used, the pri-
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mary, secondary and tickler coils will not
fit on the tube bases. The size of coils
to use will depend to some extent on your
individual layout; however, to cover the
15- to 100-meter range with a .00015-mf.
tuning condenser, the secondary and
tickler coils are respectively 4 and 5, 8and
5 and 18 and 5 turns. Space the 8- and 5-
turn windings about %-inch. Wind the
other two right next to cach other. The
primary coil may be separate and vari-
able, if desired; or wind on each plug-in
coil 7 turns, spacing it %-in. from the
secondary coil. The order of the coils on
the form is as usual—primary, secondary,
tickler. It doesn’t particularly matter
whether the primary is at the lower end
of the tube-base or at the upper end.

Fig. 1 shows a good short-wave hook-
up that works well with the new 2-volt
tubes. Unless you have a storage hattevy
handy for use with the short-wave set,
better use the new 2-volt tubes and light
them with two dry cells connected in
series. A 10-ohm rheostat will serve for
this set, if the filaments are wired in
parallel. The audio amplifier is of the
usual type.

Short-wave Wavemeter
With a short-wave set in operation, a
wavemeter can then be constructed. A
good .00035-mf. condenser, mounted in an
aluminum cabinet, about 6 x 6 x 3 inches
deep, a UX socket, and two tube bases
furnishes the parts for the wavemeter.

SHORT WAVE CRAFT

SHORT W AVE
Equipment

for
Service

MEN

By CLYDE RANDON

This type of wavemeter (absorption)
works especially well with a regenerative
short-wave receiver like the one already
described and gives sufficient accuracy
for all ordinary work. Wire up the
socket and condenser in series. Tube-
base coils can be used for the wavemeter
if desired, although other coils can be
used to plug in.
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size (3 in. diameter) and spaced 1 inch
between windings) have the following
specifications:

Range
Twrns Wire Size (Meters)
2 16 11-30
5 16 26-66
13 16 53-150
33 22 135-375
74 (bank-wound) 22 315-800

coils L1 and L2 (both made the $ame

C3 should be comparatively large,
about .01-mf. C1 and C2 are .00035-mf.
condensers operated on the same shaft
(for which the coil specifications given
above are correct); R is 10,000 ohms.
The grid meter shown has a 1%-milli-
ampere scale and is provided with shunts
so that, if desired, larger tubes can be
used in the oscillator. A gridmeter driver
like this is about the most sensitive one
can build. For the larger power tubes
(for example the type ’10) a low-re-
Sistance filament resistor should be
used; while, for small tubes like the new
2-volt types, a larger filament resistor is

N
. Short wav
‘lreft. ‘\h01'1.:“\‘w ave 3MEGS HIGH RATIO
test oscillator b TWO VOLT e S WO VoLt
which will be found TUBE Yas

very useful for the
service man.
Short wave receiver
using the new 2-volt i
tubes. An R.F. choke IN

w MFC
.00015-MF.

20
OHMS

o

TN

(about50 to 80 M. H.)  cons F—‘ 2

should be connected N A lly [4 PHONeS

in series with the e Ao ¢ C

lead joining the tick- -00025-MF. L ([

ler and A.F. trans- -~ A+ | F16. 1

former primary Fém‘e’w"?xoﬁiﬁuees) ' 0N
winding.

If tube-base coils are to be used, use
6 turns of No. 20 D.C.C. wire for the
15- to 50-meter coil, and 16 turns of No.
22 wire for the 40- to 120-meter coil. If
desired, another coil may be used to
cover the remaining frequencies between
100 and 200 meters; although the short
waves between 15 and 100 meters are
probably most interesting to you.

To calibrate the wavemeter, tune in
on the short-wave receiver a station
whose wavelength is known; then tune
the wavemeter to the receiver, listening
for a stoppage of oscillations in the re-
ceiver as the wavemeter, with the proper
coil inserted in the socket, tunes past the
wavelength to which the receiver is
tuned. Reducing the coupling between
the wavemeter and the receiver’s second-
ary coil will result in greater accuracy
and closer setting. After several points
have been found in the condenser scale
for each coil, one can plot a calibration
curve for each coil. The readings of the
wavemeter will remain constant if the
wavemeter is carefully handled; this can-
not be said of the usual short-wave re-
ceiver, because different circuit condi-
tions influence its dial settings.

Short-wave Test Oscillator
If you are to carry out any short-wave
testing at all, you will need a laboratory
oscillator as described below.
The circuit of a complete short-wave
test oscillator is shown in Fig. 2. - The
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essential. To arrange the circuit so that
any of the usual tube types can be used,
two resistors are connected in series as
shown in Fig. 2. A small switch across
the resistors shorts either one or the
other out of the circuit; so that, for a
given battery voltage, each resistor can
be calibrated separately. Alternating
current can be used on the filament, and
a ‘“B”-eliminator can be used for the
plate supply. Batteries can be used for
either plate or filament supply, if handy.

Used Parts Will Do!

For the apparatus described above, it
is unnecessary to invest in many new
parts. Often a radio set taken in in
trade will yield more than it is actually
worth in cash, if you need the parts. For
example, UV sockets are useful if 01-A
tubes are used. The new 2-volt tubes
require a2 UX socket, or else a UV socket
with an adapter. A 10- or 20-ohm rheo-
stat shouldn’t be difficult to extricate
from some set, For the tuning conden-
ser, cut a .00035-mf, size (ordinarily
used for broadcast reception) down to 7
plates. For the regeneration control, an-
other .00035-mf. unit can be cut down to
about 13 plates. Although an ordinary
“broadcast” grid condenser with a 2-meg.
leak will work, somewhat better results
can be obtained with a .00015-mf. size.
The rest of the parts (such as audio
transformers and head-phones) will or-
dinarily be found in the shop, or easily
picked up.
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Hook-up for

A NEW TRANSMITTER Ultra Short Waves

quently use the arrangement re-
produced in Fig. 1 (accidentally discov-
ered a number of years ago by Bark-
hausen and Kurz) in which the grid of

HE well-known transmitting hook-
I ups for ultra-short- waves fre-

+
.——.+ -
T -
| A T @
L MA
== FIG.1

Barkhausen and Kurz hook-up for pro-
ducing short waves. Note plate is
negative and the grid positive.

the tube is charged with a relatively high
positive voltage, and the anode (plate)
on the contrary, with a rather low nega-
tive voltage as regards the cathode. In
this-hook-up suitable tubes (not all tubes
can be thus made to oscillate) produce
oscillations, which are generated by elec-
tron processes within the tubes and not,
as usual, by self-induction and capacity
in external circuits. Barkhausen ex-
plained this phenomenon by the assump-
tion that the electrons oscillate about the
grid, and thus produce the ultra-short
waves,

Meanwhile numerous investigations
have been made with this interesting
hookup; partly in order to explain the
processes which give rise to the oscilla-
tions and partly in order to attain shorter
and shorter waves. Thereby the wave-
length of 12 c¢m. (4.8 inches) has gradu-
ally been reached,

ting messages.

Some of the peculiarities met with in

constructing ultra short wave trans-

mitters are here brought out; also how

to connect a vacuum tube to produce
waves a few inches long.

Naturally, the experiments in question
have been extended to embrace the prob-
lem of whether such short waves, which
indeed perceptibly approach the range
of heat rays, can be used for transmit-
In this connection we
recall the experiments presented at the
Berlin ultra-short-wave meeting, by Dr.
K. Kohl. But hitherto it has been im-
possiblé to cover any considerable dis-
tance with such short waves.

It is therefore highly interesting that
now a French physicist, Pierrett by
name, publishes a slight change in the
Barkhausen and Kurz hook-up, which,
he states, has enabled him to bridge a
distance of 5-6 miles with waves only 17
cm. (6.8 inches) long. As Fig. 2 shows,
Pierrett puts on the lead to the grid,
and also on that to the anode (plate)
of the tube, adjustable copper discs,

/ A
COPPER
1+ DISCS
-
|
*- FIG.2
This diagram shows how movable

copper dises are placed on the grid and
plate wires to vary the wavelengths.

some 5 to 10 ecm. (2 to 4 inches in dia-
meter. Otherwise, the hook-up of Bark-
hausen and Kurz remains unchanged.
The use of these copper discs makes it
possible for Pierrett to limit the oscilla-
tions to the space between the two discs

\/
COPPER
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coiL
+ ! o 3
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f
| 250V -
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Still another hook-up for producing

ultra short waves and employing a

choke “D,” with a single movable cop-

per disc on the grid wire for tuning.

This circuit yields waves as short as
4.8 inches.

v

and thereby shorten the wavelength.
With the hook-up of Fig. 2, he attained
waves of 30 em. (12 inches) length. Still
shorter waves were attained by the hook-
up shown in Fig. 3, in which a high-fre-
quency choke “D” is placed in the plate
supply lead and there is a movable disc
only on the conductor leading to the grid.
With this hook-up, Pierrett got waves as
short as 12 cm. (4.8 inches).

A special advantage of such short
waves lies in the fact that they can be
directed, with relative ease, by para-
bolic mirrors. Pierrett also used this
possibility in the above mentioned ex-
periments for transmitting messages to a

distance of 9 km. (5.6 miles).—Hanns
Giinther, in Rafa—1931—H.3.

Coil Turn Counter

t';

!The finished coil “turn counter” which
saved the author a lot of time‘ and
worry in -winding up radio coils.

HIS counter needs little explanation
as to constructional details, for the
drawing shows everything. The wooden
block should he made of some hard wood,
preferably walnut. The shaft.is-made
from a nail. Of .course, the numbered

dials are taken from an old speed-o-
meter, as are the little gear wheels used
on the side of the counter. The nail head
is trued up with a file to make the end
wheel work freely. The bent wire, fast-
ened to the end wheel, allows a wide
variety of connectionis to be made to any
revolving piece. The counter will work
in either direction.—Contributed by
Lloyd Moore.

At right we see construction defails
for building the ecoil “turn counter”
tllustrated by the photo at the left.

IN NEXT ISSUE:

7-Tube Portable Transmitter, using
6-Volt Auto Tubes — By John B.
Brennan, Jr.
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Fig. 1—Hoerner’s ultra-short wave

phone transmitter circuit. H.B.—

heater battery; A.B.—plate or anode

battery; aerial is % wave length;

micro-phone M (not shown) connects

in series with battery and transformer
primary winding.

E have frequently called atten-
tion to the fact that the wltru-
short waves afford the amateur

extraordinary opportunities of
interest: they form an object of experi-
ment of the very first rank, which indeed
give a fresh new spur to the entire ama-
teur radio movement. Of special im-
portance in this respect is the great sim-
plicity of the transmitting and receiving
apparatus, which can be made at very
slight cost. Suitable instructions have
already been given at different times in
SHORT WAVE CrAFT for sets suitable for
the reception of the experimental ultra-
short waves of from 1 to 10 meters
length, which are helping to pave the
way for the future ultra-short wave
radio field. The sets which we shall
describe this time are intended for such
amateurs as wish to enter the new field
by way of their own experiments—a
field which indeed still contains plenty
of puzzles for us, because investigation
has just begun.

Transmitter and Receiver Desirable

Naturally, for such studies, there must
be not only a recciver but also a trans-
mitter. It is imperative for the reason
that, apart from the few experimental
transmitting stations in operation, ultra-
short waves are not as yet widely avail-
able for reception purposes. Accordingly,
our work should begin by building the
U.S.W. transmitter. In practice one
soon learns that such transmitting ex-
periments give entirely new ideas in com-
parison with purely ‘“receiving” experi-
ments, At the same time they are com-
paratively easy to execute, because one
can follow the propagation of sufficiently
short waves and their behavior in space
conveniently within one’s four walls.
This is in practice of special importance,
but it must not lead to the view that a
transmitting system limited in range to
one’s home, needs no authorization
(license) from the U, S. Dept. of Com-
merce. All experiments with radio trans-
mitters require official authorization.

The following instructions are based
on data published about four years ago
by S. Hoerner (of Munich). The editors
of Rafa came upon them when going'
through older periodicals and reports
on ultra-short waves. Since the testing
of the Hoerner reports led us to most
excellent results, we should not like to
miss acquainting our readers with them,
particularly the beginners in this field,

SHORT WAVE CRAFT
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XPERIMENTING

W aves but 2 to 3 meters in length are produced by the apparatus
here described. A receiver circuit is given and also methods for
checking up “resonance point” and “wave length”. Dimensions
for building the apparatus are given inthe text and drawings

for whom the simple apparatus indicated
by Hoerner seem especially suited.
Experiments are best begun by con-
structing a makeshift transmitter, the
appearance of which is illustrated. It
is made in a quarter of an hour out of
two ordinary receiver tubes, four binding
posts, a strip of insulating material, a

ch

- h

g 5

Fig. 2—Hoerner’s “crystal detector”

receiver hook-up; phone shunts con-

denser; arrow-head indicates crystal
detector.

base-board, and a few inches of wire.
It takes five minutes more to build a
proper receiver, which is made accord-
ing to the hook-up of Fig. 2, of a crystal
detector, a head phone, a fixed condenser,
and a loop of wire.

The hook-up of the transmitter oper-
ating on a wavelength of 2 to 3 meters
appears in Fig. 1. The initiated S-W
enthusiast will see that this is a question
of the familiar Mesny push-pull hook-up.
The seemingly missing capacity of the
oscillation circuit is formed by the ca-
pacity of the tubes. The frequency of
the circuit can therefore only be changed
by changing the wire loop; therefore the
tuning is done in this way. Naturally it
is a rather crude method, which however
suffices for crystal reception, for the
value of the self-induction is here not
critical, though it must not be neglected.
The start of the oscillations can be de-
termined in various ways. If one con-
nects a phone in the plate wire, then
one recognizes the “setting in” of the
oscillations exactly as in the ordinary
regeneration audion, by the crackling
and roaring occurring at this moment,
If one replaces the head phone by a mil-
liammeter (range 20-50 milliamps.), the
sudden dropping of the plate current
indicates the commencement of the oscil-
lations. If one uses the house current
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as a source of current for the plate cir-
cuit, in which case the oscillations are
modulated by the 60 cycle sounds, or if
one uses a “buzzer” for this, then one
hears the oscillation sound very softly
when the receiver is brought within 8
inches of the transmitter. If the detec-
tor is sensitive enough, then one can
receive in this way, without any antenna,
up to 5 meters (about 16 ft.). The finest
experiments can be performed simply
with the modulation of the 60 cyecle
(house current) sounds.

The construction of the little trans-
mitter appears clearly from the illustra-
tions. As one sees, the two tubes and
their wire loops are supported perfectly
freely by the circuit wires fastened to
the terminal board. Naturally the wires
musl be stout enough for that. The cir-
cuit wires are simply wound around the
prongs of the tubes, but the turns must
be put on well, to avoid shifting con-
tacts; whoever wants to proceed with
certainty in this respect, does better to
use a drop of solder. Thereby we, at
the same time, achieve a reduction of
the effective capacities. The inner wire
loop, representing the grid circuit, is
insulated against the plate circuit (see
IFig. 1) by a simple rubber tube. For
experiments without a coupled antenna,
the coupling of the two circuits can be
very loose, without the oscillations
breaking off. The length of the battery
wires plays no part, since the hook-up,
in consequence of its symmetrical con-
struction, prevents high frequency cur-
rents from getting into the circuit wires.
Consequently also the high frequency
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Fig. 3—The “antenna” column with the
antenna holder shown below,
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With [ J LTRA

SHORT WAVES

By HANNS GUNTHER (Germany)

choking system generally advocated by
means of “chokes” placed in the lead
wires just ahead of the tubes is here
superfluous. (Such chokes usually have
about 10 turns of wire.)

If nne wishes to replace the makeshift
design shown by a more durable arrange-
ment for longer experimenting, then it
iz well to take as a model, Fig, 7, which
in principle exactly corresponds to Fig.
9.  As a supplement there serve the
Figs. 3 to 6, which contain all the data
for the individual parts to be made by
oneself. This transmitter is also built,
as we see, without heater resistance,
rotary condenser, tube sockets, or the
like. The two tube loops are supported
by a bakelite pillar, which at the same
time holds the antenna. The connecting
of the circuit wires with the tube prongs
is done by winding and soldering. The
antenna consists of 3 brass tubes (.24
inch thick) stuck together (of the kind
used for window curtains). Since one
can push the tubes into one another, the
antenna length is most conveniently
changeable. The middle tube is fastened
with acetone in the hole bored through
a piece of bakelite, which on its part is
supported by two bakelite strips glued
theether to form the pillar. The an-
tenna runs in a niche in the column
(see Fig. 3). The piece of bakelite serv-
ing as an antenna holder is pushed over
the column and is clamped fast at the
right height by a set-screw. This ar-
rangement allows adjusting the distance
between the antenna and the wire loop
at any distance desired between 3 and
4 inches, and changing the degree of
ccupling accordingly.

The base of the column is soldered
together out of sheet brass; details ap-
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Fig. 6—How base-board is laid out and
drilled.
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pear in Fig. 4. The two wire loops go
through holes drilled in the column,
while the heater and grid conduction
wires lie in notches sawed in. To pro-
tect the wire loops from displacements,
they are glued fast in their holes with
acetone, or other cement. The leads to
the wire loops run the shortest way; to
avoid shifting contacts, they are soldered.
The terminal board (Fig. 5) rests on
the hard rubber parts of two screw
bases, through the holes in which two
wood screws go down into the base
board. (Fig. 6.)

Coupling Crystal Receiver to Aerial

If one likewise wishes to couple the
initially mentioned crystal receiver to an
antenna, it is well to use the arrange-

FRONT VIEW

SIDE VIEW
e g

Fig. 7—Design for a permanent “crys-

tal detector” U. S. W. receiver, a coun-

terpart to the U. S. W. transmitter
described.

ment shown in Fig. 7, likewise indicated
by Hoerner, which forms an exact coun-
terpart to the transmitter just described.
Accordingly for the antenna there holds
what was said about the antenna made
for the transmitting set, only in this
case the antenna is made fast, so that
the coupling is invariable. The length
is exactly equal to that of the transmit-
ting antenna, which for its part is deter-
mined by the wave length.

As stated, the transmitter furnishes,
according to the dimensions of the oscil-
lation current, wave lengths of 2-3 me-
ters. For the two meter wavelength,
the diameter of the oscillation cireuit
loop must be about 8 em. (3.2 inches,
while a diameter of about 12 cm. (4.8
inches), gives a wave length of about
3 meters; the length of the antenna is
always half the wave length. The an-
tenna can be very exactly tuned to the
oscillation ecircuit; resonance is recog-
nized by a marked drop in the plate cur-
rent or by a total stopping of the oscil-
lations, when the antenna absorbs too
much energy, in the case of very close
coupling. The antenna length may be
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Fig. 4—Base fitting of “antenna”
column.

oy

Fig. 5—Details of the terminal post
panel.

determined to within 2 em. (.8 inches)
of exactness. According to this method
measurements showed that the wave
length of the transmitter shown, with
an 8-cm. (3.2 inch) loop, was almost
exactly 1.92 meters.

Determining the wave length by the
Lecher wire process 1s not easily possible
here, hecause the transmitter energy is
too slight. But for this purpose the fol-
lowing method, indicated by Hoerner, is
excellent:

A wire about 10 meters (32.8 ft.) long is
so stretched horizontally that one end runs
by the transmitter circuit about 2 em. (.8
inch) away. After one has been con-
vinced that oscillations are present, one
passes the loop of the make-shift erystal
receiver shown in Fig. 2 along the wire
at a very slight distance away. A uni
form decrease and increase in sound in-
tensity received shows the wave nodes
and loops of the stationary waves oscil-
lating in the wire. The distance between
two loops or two nodes, when doubled,
gives the wave length. As already men-
tioned, the coupling of the oscillation
circuit in the case of operation without
an antenna may be very loose, without
the oscillations stopping. But with a
coupled antenna the coupling of the os-
cillation circuit must bhe very tight; in
this case the coupling at the same tim
has a capacitive effect. Hoerner found
purely capacitive coupling by small metal
disks very hard to attain. We have not
tested out this method. With tight
coupling of the oscillation circuit, the
antenna can be hrought as close as 2 ¢m.
(.8 inch) without the stopping of the
oscillations.

If one poes around in the “transmit-
ting room” with the »receiver in one’s
hand, one can observe the most remark-
able refractions of the radiated waves.
They are reflected by a piano, so that
standing (i.e., stationary) waves are
formed. In the neighborhood of electric
wires the sound intensity increases.

It is very easy to start telephonic ex-
periments with the transmitter described.
The hook-up in Fig. 1 termed “telephonic
addition” shows that it needs only a
transformer, a microphone connected at
M, and a two-volt battery. The second-
ary winding of the transformer is to be

(Continued on page 110)
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"BUDDY” Earphone Set
Works on 110 Volts A.C.or D.C.

By H. G. CISIN, M.E.

SCHEMATIC DIAGRAM OF AC -D.C 'BUDDY  EARPHONE SHORT- \WAVE SET
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Above we see the simple schematic diagram for the 110-volt A.C. or D.C.

“Buddy” earphone short-wave receiver designed by Mr. H. G. Cisin.

The

tilaments of the three tubes are connected in series with a suitable resistor
to cut down the voltage to the proper value.

NTEREST in short-wave reception

continues to increase with such

rapidity that soon there will be as

many short-wave fans as broadcast
listeners.  Short waves are deservedly
popular, since they offer many fascinating
features. Those who are interested in
real distance reception find the short-
wave receiver a never-ending source of
pleasure. Police calls often bring in im-
portant news regarding cases of national
interest. Such calls can be heard from
all over the country on the short waves.
Then there are the ship-to-shore and
transatlantie conversations, airplane
communications, amateur and experimen-
tal messages, code calls and many other
special short-wave programs of extreme
interest. The above is merely a very
sketchy outline of the new thrills await-
ing the short-wave listener. One must
actually listen in to appreciate the in-
teresting entertainment available on the
short waves.

The A.C-D.C. “Buddy” Short-Wave
set has been designed especially for the
novice. This receiver is very easy to
assemble and it is compact and inexpen-
sive. It needs no batteries and will
bring in short-wave stations over a
range of from 20 meters to 200 meters,
It has remarkable distance-getting PoOssi-
bilities and after a little practice in tun-
ing, it should establish some surprising
records.

The circuit employed is a very simple
one consisting of a regenerative detector
and a single resistance-coupled audio
stage. A 136-A screen grid Arcturus
tube is used in the detector stage and a
137-A tube is employed in the audio

stage., Another
as a rectifier.

137-A tube (25) serves

200 to 10 Meter Range

Four specially

are used.

-wound short-wave coils
These cover the following

bands: 200 to 80 meters; %0 to 40 me-
ters; 40 to 20 meters and 20 to 10 me-
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This compact short wave receiver ‘
employs one detector and one am-
plifier tube and also a rectifier i
tube; the coil winding data is
given as well as the values of all ’
resistors, condensers, etc., so that
anyone may eastly build this re-
cetver. It can be plugged into any '
110-ve/t 4.C. or D.C.lamp socket.

ters. Each coil has two windings, an
antenna coil and a feed-back coil. By
means of the Bud double-pole selector
switch (30), it is possible to change over
rapidly from one coil to another, thus
covering the entire band from 10 to 200
meters without having to bother with
plug-in coils.

The Cardwell “Balancet” condenser
(13) provides a convenient means of re-
generation control. The use of earphones,
instead of a loud speaker, not only sim-
plifies the circuit, but also allows the set
to be used at any hour of the night
without disturbing others. The distance
fan will appreciate the importance of
this feature.

The Arcturus tubes specified are of the
latest cathode heater type, designed
especially for interchangeable A.C.-D.C.
operation. The filaments of all three
tubes are in series and correct operating
voltage is obtained by means of the Elec-
trad Truvolt resistor (26), which cuts
the line voltage down to the correct value,
This is equally effective on alternating
and on direct current. When the set is
used on alternating current, rectified
plate and grid voltages are obtained by
means of tube (25). Adequate filtering
is obtained by means of the Trutest
choke (23), by-passed on either side by
the two Aerovox electrolytic condensers.

The mica condensers (3) and (4),
serve to isolate the circuit from the line,
thus preventing short circuits. The
Clarostat Automatic Line Voltage Regu-

(Continued on page 123)
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COIL WINDING DETAILS
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Data for winding the various short-wave band coils are given in the dravying
above; also top and bottom views of the earphone short-wave receiver,
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TWO SETS ON ONE AERIAL

BROADCAST receiver and a
short-wave receiver can be op-
erated simultaneously on the

same aerial, without interfer-
ence. The lead-in wire is connected di-
rectly to the aerial post on the broadcast
set; but is bridged to the short-wave
outfit through a small condenser, of any
capacity between .0001- and .00001-mf.

INSULATED WIRE
WRAPPED AROUND

LEAD-IN ;

SHORT WAVE
RECEIVER

: 7
TO BROADCAST/
RECEIVER |_
—®

How to make a capacity coupling for
a second receiver.

In the absence of a condenser, the wire
from the -short-wave receiver may simply
be wrapped around the lead-in, for a
distance of about ten inches. See Fig. 1.
If the aerial is connected directly to
both sets, the volume of the broadcast
receiver suffers noticeably, although the
short-wave signals do not seem to b
affected very much. This is probably due
to the relative impedances of the pri-
mary windings of the antenna tuning
transformers. The broadcast coil, hav-
ing appreciable inductance, acts as a
good R.F. choke, as far as the S.W, sig-
nals are concerned, and shunts them off
to the S.W. receiver. The S.W. primary,
on the other hand, consists of only a few
turns of wire, has practically no imped-
ance to signals of broadcast frequency,
and therefore short-circuits them nicely
to ground.

LOG BOOK FORM

« KEEP a log book.” This advice is

given to every owner of a short-
wave receiver. But what form is the log
to take?

Probably the cheapest, simplest and
best log book is an ordinary stiff-covered
school notebook, measuring about 7 by 9
inches, with the pages ruled horizontally.
A good book of this type can be bought
{or ten cents in any stationery store.

Divide the book into as many sections
as you have ranges on your set, and cut
away the edges:of the pages for a dis-
tance of about one-quarter inch to form
a convenient thumb index. Mark the
tops of the pages with the respective
identifying colors of your plug-in coils,
and also indicate the wavelength or fre-
quency.range. Then simply rule off five
vertical sections as shown in Fig. 2.
Date, statiom call, dial setting, and time
are all you will want to record, along
with a few remarks about the program,

1®

L) et
T RED COILS 23-41 METERS

REMARKS

DATE [ STATION DIAL TIME

|— —|

Supgested styl“év for your “Log” book
! pages.

SHORT WAVE CRAFT

$5 Monthly

for

Best

SHORT
WAVE
KINK

Beginning with the next issue of
SHORT WAVE CRAFKRT, the editors
will award a five dollar prize each
month for the best short wave kink
submitted by our readers. Look over
these *kinks® which were prepared
by *Bob” Hertzberg, and they will
give you some idea of what the ecd-
itors are looking for. Send a type-
written or ink deseription. with
sketeh, of your favorite short wave
kink to the—¢Kink"” Editor, SHORT
WAVE CRAFT.

such as names of selections, ete. Skip a
space between records to indicate the list-
ening done on different days. Write in
ink; pencil smudges too easily.

The back of the log book is the logical
place to keep newspaper and magazine
clippings. Paste a piece of stiff paper
across the lower half of the back cover,
to form a “pocket” for this material.

USEFUL TIME CHART

NE of the most useful gadgets the

short-wave fan can have on his
operating table is the Standard Time
Conversion Chart sold by the U. S. Gov-
ernment. This is printed on heavy card-
board, 8 by 10% inches, and costs only
ten cents (coin or money order; mno
stamps). It takes all the trouble out of
time conversion, because it is ‘‘direct-
reading” and “foolproof”.

Write to the Superintendent of Docu-
ments, Government Printing Office, Wash-
ington, D. C. Ask for Miscellaneous Pub-
lication No. 84.

THOSE HARMONICS AGAIN

ANY listeners who report the recep-

tion of short-wave signals from
certain American stations are informed,
much to their surprise, that these sta-
tions are not transmitting on the short
waves at all! What they have picked up
are “harmonics” of the regular broadcast
waves.

Harmonics are secondary oscillations
or vibrations that appear in any oscil-
lating system. The harmonies you may
hear on a S.W. receiver are of higher
frequency (lower wavelength than the
fundamental). Some types of radio trans-
mitting circuits are more virulent pro-
ducers of harmonies than others; even
in the best systems, harmonics may be
created as a result of the antenna’s own
radiation. Fortunately, most of the har-
monics that appear in the short-wave
bands are pretty weak, the strongest be-
ing heard between about 100 and 150
meters.
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ELIMINATING CONDENSER NOISE

N some sets, the use of an insulated

coupling between the variable tuning
condenser and its dial will eliminate the
“orinding” noise heard when the dial is
turned. See Fig. 3. This coupling breaks
up the small loop circuit consisting of the
condenser shaft, the vertical side of the
condenser, the section of the sub-panel
from the condenser to the front panel,

o N
i INSULATED
COUPLING -
-
! —(®,
andenser noises can frequently be
eliminated by wusing an insulating

coupling between the condenser and
dial.

the piece of the front panel up to the
condenser shaft, and the metal mechan-
ism of the dial. Faulty contacts in the
dial change the resistance of this loop
and, in_ a very sensitive receiver, the
change is enough to affect the tuned cir-
cuits. The insulated coupling is not a
sure cure, but certainly does help in
many cases.

INCREASING SELECTIVITY

N some of the early-model, sereen-grid

short-wave receivers the R.F. tube is
not shielded; the designers having figured
that shielding is not necessary with an
untuned antenna stage. However, in
many cases, the use of a tube shield helps
the selectivity of the set very noticeably.

MOUNTING THE GRID CONDENSER

N revamping old-style S.W. receivers

to use screen-grid detection, many ex-
perimenters are stumped by the problem
of what to do with the grid condenser
and leak. The “G” post of the detector
socket, to which they were connected be-
fore, is now the terminal of the screen-
grid element, the control grid being up
at the top of the tube, sticking out
through a shield can.

The simplest and best thing to do is t»
solder one lug of the grid condenser di-
rectly to the snap clip that fits on the
control-grid electrode. This arrangement
looks a bit odd, but it makes for ex-
tremely short and direct wiring, which
is highly desirable in any short-wave
set.

—e.
cap W
SCREEN-
= RID
Gl TUBE
CONDENSER
AND LEAK
_ TuBEe
SHIELDING
CHASSIS
-, T
o L || FIG.4
""-‘-Ml;ﬂﬁﬁﬁ‘_‘.% -
o ——®

A good method for mounting the grid
condenser and leak in shield-grid tube
circuits.
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The handsome-looking, well engineered
short wave converter seen above is the

new “Crosley.” It can be used to con-
vert any modern A.C. operated broad-
cast receiver for short wave reception.

ITH the new Crosley Short

Wave Adapter it is possible to

bring in those o .lerwise unat-

tainable short-wave broadcasts,
such as reception from foreign countries,
ships at sea, local police, and amateur
broadcast stations.

The new Crosley short wave adapter
can be used with any modern A.C. radio
receiver to adapt it to the reception of
short-wave stations. It is ecasily and
quickly installed, only four connections
being necessary.

The cabinet is of selected walnut
veneer. The ends of the cabinet top are
beautifully reeded and finished in wal-
nut.  Cabinet dimensions: 9%” high,
121" wide, 10%"” deep. The chassis of
the Crosley short wave adapter employs
one type -24 detector tube, one type -27
oscillator tube, and one type -80 recti-
fier tube.

Five sets of frequency coils are fur-
nished with each receiver, each set con-
sisting of one four-prong and one five-
prong coil, for various frequency ranges
in the short-wave region. The approxi-
mate frequency range obtained with
these coils is from 1,490 to 30,000 kilo-
cycles.

Coil

and Condenser Specifications for

No. 7-2 Short Wave Adapter

Coil No. 1.—Range 1,450 to 3,000 kilo-
cycles:

Antenna Winding—55% turns No. 31
Enam. tapped at 7% turns. 1/56 pitch
right hand threaded—90 degrees,

Oscillator Winding—tuned plate wind-
ing, 26% turns No. 26 Enam. 1/32 pitch
right hand thread—90 degrees. Grid
tickler winding, 12% turns No. 36 D.S.C.
1/32 pitch, right hand thread—90 de-
gress. Threads for this winding cut mid-
way between threads for plate winding.
Coil No. 2.—Range 2,750 to 5,700 kilo-

cycles:

Antenna Winding—28% turns No. 26
Enam. tapped at 3% turns. 1/32 pitch,
right hand thread—90 degrees.

Oscillator Winding—tuned plate wind-
ing, 15% turns No. 26 Enam. 1/32 pitch,
right hand thread—90 degrees. ~Grid
tickler winding, 63 turns No. 3¢ D.S.C.
1/382 piteh, right hand thread—90 de-
grees. Threads for this winding cut
midway between threads for plate wind-

ing.
Coil No. 3.—Range 5,350 to 11,000 kilo-
cycles:
Antenna Winding—18% turns No. 26
Enam. tapped at 3% turns. 1/16 pitch,

SHORT WAVE CRAFT

June, 1932

The CROSLEY

SHORT WAVE
ADAPTER

Oune of the latest short wave converters developed by a
leading broadcast set manufacturer is here de-
sceribed, with coil and condenser data.

right hand thread—90 degrees.

Oscillator Winding—tuned plate wind-
ing, 13% turns No. 26 Fknam. 1/16 pitch,
right hand thread—90 degrees. Grid
tickler winding, 4% turns No. 31 Enam.
1/16 piteh, right hand thread—90 de-
grees. Threads for this winding cut
midway between threads for plate wind-
ing.

Coil No. 4.—Range 10,000 to 22,250 kilo-
cycles:

Antenna Winding—6% turns No. 26
Iinam. tapped at 1% turns. 1/16 pitch,
right hand thread—90 degrees.

Oscillator Winding—tuned plate wind-
ing, 5% turns No. 26 Enam. 1/16 pitch,
right hand thread—90 degrees. Grid
tickler winding, 4% turns No. 31 Enam.
1/16 piteh, right hand thread—90 de-
grees. Threads for this winding cut
midway between threads for plate wind-
ing.

Antenna and Oscillator Tuning Capa-
cities—.000125 mf. each.

Oscillator Trimmer Condenser Capa-
city—.000085 mf.

Detector Plate By-pass Condenser—.01
mf.

Oscillator Plate and Detector Screen
By-pass Condenser—0.1 mf.

Detector Cathode By-pass Condenser—
0.1 mf.

Oscillator Cathode By-pass Condenser
—0.1 mf.

Details of Coil Forms:

Coil No. 1—1%” outside diameter.
Threads—V-shaped, .010” deep. Osc&
Ant %" apart.

Coil No. 2—1%” outside diameter.
Threads—V-shaped, .010” deep. Osc&
Ant %" apart.

Coil No. 3—1” outside diameter.
Threads—V-shaped, .010” deep. Osc&
Ant 3%” apart.

Coil No. 4—1” outside diameter.
Threads—V-shaped, .010” deep. Osc&

Ant %" apart.
Coil and Condenser Specifications for
No. 7-1 Short Wave Adapter

Coil Data:

Group No. 1—Range 1,490 to 3,440 kilo-
cycles:

Antenna Coil—Antenna winding, 15
turns No. 26 Enam. 1/32 pitch, right
hand thread—90 degrees. Grid winding,

(Continued on page 120)
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Wiring diagram for the new Crosley S-W adapter.
broadcast receiver, it forms a “Super-Het”

When connected to your
for S-W reception. The coils have

been drawn in as they are actually connected to the pins of the plugs fitting
into sockets indicated.
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$500.00 SHORT WAVE BUILDER'’S
Contest—3$100 in Monthly Prizes for Best Models

CRAFT, we announced, in consider-

able detail, this new contest and the
rules for those desiring to enter sets in
the contest. For the benefit of those who
did not read the original announcement
in the May number, we mention here
some of the more important points that
you should bear in mind.

The closing date for the May contest
is given in the box below. The keynote
of this contest is expressed by the single
word—SIMPLEST!

Short wave set builders may submit
any one of the following apparatus:

SHORT WAVE SET

SHORT WAVE ADAPTER

SHORT WAVE CONVERTER

IN the May number of SHORT WAVE

These sets can be “AC” or “battery”
operated and the main requirements that
the judges wish the contestants to keep
actively in mind in building sets to be
entered in this contest are: Simplicity,
compactness, ingenuity, novelty of cir-
cuit used, portability, workmanship.

Note particularly that this prize con-
test does not center itself about a single
type of set. You can build and submit
any one of the three classes; either a
short wave adapter, a converter, or a
“straight” short wave receiver.

You will please note that the set itself
must be built by you and furthermore the
scts themselves must be sent, prepaid,

preferably by express, to the editorial
offices of SHORT WAVE CRAFT. Remember
that workmanship will be one of the
strong factors that the judges will have
in mind in awarding prizes. Sets may
be sent with or without phones or loud-
speaker. Data is given below on the
length of descriptive article, diagrams
and other information required by the
judges. Have your article typewritten,
if at all possible; diagrams need not be
finished mechanical drawings, as our
draughtsman will re-draw diagrams for
publication, but make neat sketches in
ink. All coil and condenser data must be
given; also all resistor and speaker (or
phones) ohmic or impedance values.

6, Workmanship.

following simple rules:

Rules for $500.00

URING the next five months, SHORT WAVE CRAFT will award

a total of $500.00 in prizes in an important new contest. You

are asked to build a home-made short wave set which should

fill one or more of the following requirements:

2, Compactness; 3, Ingenuity; 4, Novelty of Circuit Used; 5. Portability ;

Read carefully the text of the adjoining article, and observe the

1, Simplicity;

and contain not more t

1.—Short wave sets submitted may be

in cither of the following classes:
“Straight’”” S-W Receiving Set
(battery operated or A.C. oper-
ated)
Short Wave Converter
Short Wave Adapter
2.—Sets must be home-made and built
by contestants themselves. Manufactured
sets are absolutely excluded from this
contest.
3.—Sets submitted may be for ONE, |
TWO, THREE and NOT MORE THAN
FIVE TUBES.
lected by the builder can be used. Crys- ‘
tal operation or crystal-tube combinations |
allowable, at the option of builder. Sets |
may be of any size or shape, at the op-
tion of the builder.
4.—In order to win a pr