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BUY your radio direct from the Midwest Laboratories
and save from 30% to 50%.
Deluxe ALL-WAVE Radio is today’s most sensational

Now, it .is easy to secure elear.
tion from stations 10,600 miles and more distant. It

radio value!

This Super 16-Tube

whole world of
loud-speaker recep-
wives you

This super 18-Tube deluxe ALL-WAVE radio positively Fives you
more features and more advantages than ordinury sets
two to three times Midwest's sensutionally low price.
radio
wave bands—ultra short. short,
tuned with a single dial!

ellingg at

It puts the

at vour finger tips. It has FIVE distinect
medium, broadeast and long—all

You can switch instantly from U. S,

complete wave length coverage of 9 to 2000 meters (33 mexocycles programs- -Canadian. police. amateur, commercial. airplane and
to 150 KCY—enabling yeu to secure almost masical performance! ship broadeasts —to the world’s finest short wuave programs. Don't
Midwest users regulurly ‘log -such stutions as: SC. London- try any radio umtil you et all the facts! You'll be amazed at
VK2ZME, Sydney, Australia JIAA, Tokio. Japain—RW&50. Moscow, the unbelievably low direct-from-Midwest Laboratories prices. They
Russia—DJB. Berlin. ete. Never before so much vadio for so little save you [rom 30% to 50%. Write for the new Midwest 1934
money! Send coupon today! catalog,

40 NEW 1934 FEATURES

e new, big Mi
1 :

e de { T T

lapd made hy
1 end distinetion and dignity to nny hume,
coupon today.

sricedt (e save you 20
Mauster Crafltsimen

Lhe
Mail the

These sensational new features give
you amazing performance, perfect
realism, new beauty of tone, new
wealth of power, fractional microvolt
sensitivity, better than 7 KC selec-
tivity. For example—Automatie SE-
LECT-0-BAND (exclusive with Mid-
west) simplifies short wave tuning
by instantly pointing out wave
length of station. Some of the other
features include:
All-wave 9 to 2000 meter tuning range
(33 megocycle to 150 KC)
Five Full Wave Bands
Hluminated Frequency Indicator
Station Group Locator
Dia! Frequency Calibration
cycles and Megoeyeles
Balanced Unit Super leterodyne Cir-
cuit

in Kilo-

Slow Motion, Velvety Aection Tuning

Positive Amplified Automatic Velume
Control Bias Fully Delayed

New uand Improved Eleetro-dynamic
Auditorium Type Speaker

Lutest Tvpe, Higher Efficiency Tubes

KC Selectivity, Automatically Ad.
justed
Scientifically Shielded Coils and

Switeh Catacombed)
Positive Signal Control
Stat-Q-Mit Interstation Silencer
Super Power Class “A” Audic Amplifier
29 Tuned Circuits...10 in Cascade—
3 Variable
All Police and Airplane Bands
New Duplex—Diode—High Mu Pen-
todes
Fractional Microvolt Sensitivity
16-Tubes ... Equivalent to 18 tubes
New Thermionic Rectifier
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WORLD’'S
GREATEST
RADIO VALUE ...

>0

with Neew

Midwest guarantees your satisfaction by permitting you to try
any Midwest set—right in your own home—for 30 days FREE
trial. Thousands upon thdusands of delighted Midwest owners
all over the U. S. and. in many foreign countries are daily en-
joying the world’s finest radio programs because of Midwest’s
Yevolutionary policy of selling direct fromr the laboratery at
rock-bottom prices—and on easy terms. But don’t judge qual-
ity by price. Even though we offer unbelievably low prices,
Midwest Radios. are of the very highest quality and positively
guaranteed.
When you buy from Midwest, you deal
with one of the old-established, pioneer
radio builders who have been selling
r quality sets all over the world for almost
e ”Xe fourteen years. Mail the coupon or write

e duditorium Type [aduddd AS | on o low aboratory prces.”
SPEAKER $

Deal Direct with laborafories

DOWN

Get a bigger, better, more powerful, ‘|

clearer-toned radio—at a positive saving 1

of from 30% to b0%. Increasing costs [

are sure to result in higher radio prices ne® g
} soon. Buy before the big advance....

., Cot? FOUT yourf
336\0 end T e of 3 a0t
NOW, while you can take advantage of the w‘\d"’”get- one o m 9‘;“::,\:;2,‘5::: s NO¥
tremendous values Midwest offers you. Try 4 9:“:‘“\““" Logtion iad iger.
any Midwest Radio for 30 days—FREE—be- % e e v
fore you decide. As little as $5.00 puts a %
set in your home. Satisfaction guaranted
or money back! Just sign and mail coupon— \‘ o iy
)
\J
\J

w30

or send name and address on postcard.

DEPT. IEZH— CINCINNATI, OHIO, U.S. A. NS gy B2 N

Ectablished 1920 Cable Address Miraco. ABC Sth. Edition
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The 2-Tube Pentaflex—a remarkable receiver, in which 2 tubes do the
work of 4, by J. A. Worcester, Jr.

Short-Wave Antennas—How To Erect The Most Efficient Form Of
Aerials, With The Latest Transposition Lead-Ins.

“The Wyeth Al-Wave 6,” by C. A. Wyeth.
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Managing Editor

Certified Circuits

® SHORT WAVE CRAFT goes

to a large expense in verifying
new circuits published in this
magazine. Whenever you see the
seal shown here in connection
with any of the sets published in
this and future issues of SHORT
WAVE CRAFT, this will be your guarantee that
this set has been tested in our laboratories, as well
as privately, in different parts of the country to
make sure that the circuit and selected parts are
right. Only *Constructional-Experimental” circuits
are certified by us.

When you see our certificate seal on any set de-
scribed you need not hesitate in spending money
for parts, because you are assured in advance that
the set and circuit are bona fide and that this maga-
zine stands behind it.

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

.
Ty w

OUR COVER

@ THE cover illustration this month shows the MINIDYNE

—the very latest 1-tube short-wave receiver, which re-
quires no aerial or ground, This set has picked up short-
wave 8ignals over 100 miles away—a quite remarkable
performance. Full constructional details are given on
page N . .- 338
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PPORTUNITIES

AIre MARY e

for the Radio
Trained Man

Don’t spend your life slaving away in some dull, hopeless job! Don’t be satis- 4
fied to work for a mere $20 or $30 a week, Let me show you how to get your LR -
wtart in Radio—the fastest-growing, biggest money-making pgame on earth.

OCTOBER,

1933 3238

—
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Jobs Leading to Salaries of $50 a Week and Up |/

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesmar and in ///% - |:F
wervice and Installation Work—as Operator or Manager of a Broadcasting i

or Airplane, or in Talking Picture or )
Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio!

TenWeeks of Shop Training "

Pay Your Tuition After Graduation

Station—as Wireless Operator on a Shi

We don’t teach by book study.

Code Practice equipment, etc.

We train you on a great outlay of Radio, Television and Sound o
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment. the very lat- H i
est and newest Television apparatus. Talking Picture and Sound Reproduction equipment,
You don’t need advanced education or previous experience. We

give you—RIGHT HERE IN THE COYNE SHOP’'S—the actual practice and experience

you’ll need for your start in this great field.

And bhecause we cut out all useless theory and

only give that which is necessary you get a practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Scon 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. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest 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 Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I'll take you here in my shops and give you
this training and you pay your tuition after you
have graduated. Two months after you complete my
course you make your first payment, and then you
have ten months to complete your payments. There
are no strings to this offer. I know alot of honest fel-
lows haven’t got a lot of money these days, but still
want to prepare themselves for a real job so they
won’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested

in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broad-
casting equipment. You construct Television Receiving Sets
and actually transmit your own Television programs over
our modern Television equipment. You work on real Talk-
ing 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.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let
lack of money stop yvou. Many of our students make all or
a good part of their living expenses while going to scheol
and if vou should need this help just write to me. Coyne
is 33 years old. Coyne Training is tested—proven beyond
all doubt. You can find out everything absolutely free.
Just mail coupon for my big free book!

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

COYNE Electrical School

500 S, Paulina St., Dept.73-2K, Chicago, Ill.
Mail Coupon Today for All the Facts

H, C. LEWIS, President
Radio Division, Coyne Electrical School

500 S. Paulina St., Dept. 73-2K, Chicago, 111.

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

IO . . e seesvesecancsasessssssrsssssassnanns

City...... SRR, 1 '+ 1 -2

PEREN IR R LN
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Broadeasting Stations employ trained men con-
tinvally for jobs paying up to $5.000 a year.

Pohee Departments are finding Radie a great
aid in their work. Many good jobs have been

made in this new field.

Spare-time set servicing pays many N.R.L
Full-time men

men $3. $10. $15 a week extra.

make as much as $40, $60, $75 a week.

T

S|

Fald y

Ry

ENERNEE"
T TTT)

Radio Facml"ics—Emplo’ testers, inspectors,
foremen. engineers, service men, for jobs pay-

tmge v to $7.500 a year,

Television—the coming field of many great

opportunities—is covered by my course.

SHORT WAVE CRAFT for OCTOBER, 1933

| WiLL TRAIN You AT HOME

Many Make *40360:75 a Week
in Radio -- the Field With a lutare

My book, “Rich Rewards in Radio,” gives you full information on the opportunitics
in Radio and explains low T can train you quickly to become a Radioc Expert through
my practical Home-Study training. It is free. Clip and mail the coupon NOW. Radiv's
amazing growth has made hundreds of fine jobs which pay $40, $60 and $75 a weck,
Many of these jobs may quickly lead to salaries as high as §100, $125 and $150 a week.

Radio—the Field With a Future

Ever so often a new business is started in this country. You have seen how the men
and young men who got into the automobile, motion picture and other industries when they
were started had the first chance at the big jobs—the $5,000, $10,000 and $15,000 a vear
jobs. Radio offers the same chance that made men rich in those businesses. It has already
made many men independent and will make many more wealthy in the future. You will be
kicking yourself if you pass up this once-in-a-lifetime opportunity for financial independence.

Many Radio Experts Make $40, $60, $75 a Week

In the short space of a few years 300.000 Radio jobs have heen created, and thousands
more will be made by its future development. Men with the right trammg—the kind of
training 1 will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 times
their former salaries. Experienced service men as well as beginners praise N.R.L training
for what it has done for them.

Many Make $5, $10, $15 a Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one “that pays for itsell.” The day you enroll I
send you instructions, which you should master quickly, for doing 28 Radio jobs common in
most every neighborhood. Throughout your Course I will show you how to do other
repair and service jobs on the side for extra money. I will not only show you how to do
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to
$1,000 a year for hundreds of fellows. G. W. Page, 110 Raleigh Apts,, Nashville, Tenn,,
writes: “I made $935 in my spare time while taking your Course.” My book, “Rich
Rewards in Radio,” gives many letters from students who earned four, five and six times
their tuition fees hefore they graduated,

Get Ready Now for Jobs Like These

Broadcasting stations use engincers, operators, station managers and pay up to $5,000
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service men,
buyers and managers for jobs paying up to $7,500 a year. Radio dealers and jobbers
(there are over 35,000) employ service men, salesmen, buyers, managers and pay up to
£100 a week. There are hundreds of opportunities for you to have a spare-time or full-
time Radio business of your own—to be your own boss. I'll show vou how to start your
own business with practically no capital—how to do it on moncy made in spare time while
learning. My book tells you of other opportunities. D¢ sure to get it at once. Just
clip and mail the coupon.

| HAVE STARTED MANY IN RaD10 AT 2 a*° 3 TIMES

$400.00 $800.00 Chief
Each In Spare ¥ Engineer
Month Time ( ¢ StationWOS

1>

*I have & nice position and am
gulting 3 good salary as Chief En-
gineer of Radiv Station WOS. Be-
tore entering Radiv. my salary was
barely $1.000.00 a gear. It {a now

“1 spent fifteen yeats as traveling  “"Mouey could not pay for what I
salesman  and was makinz @ood  got out of your course. 1 did not
mouney but could see the opportunis  kpow a single thing about Radio
Hea In Radlo. Bellece me. T aM o050 1 enrolled, but I have mude
not serry, for I bhave made more $800 In my spare time. although $2.100.00 a year. Hefore entering

money than ever before, 1 Thave Radlo. my work was. more or less,
made more than $100 each menth MY work keeps me away from hom@ 4 yruduery——it s now a pleasure.

and it really was your course that from 6:00 AM. to 7:00 PO ANl of this s the result of the
brought me to this. I can’t say t00 g, o word | gver read about your  -H.I. tralning and study. You got

much for N R.L—J. Q. Dahlstead, . me my first important position.**
Radio Sta. KYA, San Franclsco, <ourse I have found true.”—Milton  p  y " yon0s pagio Station WOS,
Cal. 1. Leiby, Jr.. Topton. Pennsylvania. Jefferson City, Missourl
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70 BE A RADIO EXPERT

Act Now - -- Mail Coupon Below
for Free Book of Facts and Proof

You Can Learn at Home in Your
Spare Time to be a Radio Expert

Hold your job. There is no need for you to leave home. I will train
you quickly and inexpensively during your spare time. You don't have
to be a high school or college graduate. My Course is written in a clear,
interesting style that most anyone can grasp. 1 give you practical experi-
ence under my 50-50 method of training—one-half from lesson books and
once-half from practical experiments with equipment given without extra
charge. This unique and unequalled method has been called one of the
greatest developments in correspondence Radio training. N.R.I. pioneered
and developed it. It makes learning at home easy, fascinating, practical.

Learn the Secrets of Short Wave, Television,
‘Talking Pictures, Set Servicing,
Broadcasting

I'll give you more training than you need to get a job—I'll give you
your choice, and not charge you extra either, of my Advanced Courses
on these subjects— (1) Television, (2) Set Servicing and Merchandising,
(3) Sound Pictures and Public Address Systems, (4) Broadcasting,
Commercial and Ship Radio Stations, {5) Aircraft Radio. Advanced
specialized training like this gives you a decided advantage.

Your Money Back if You are Not Satisfied

SHORT WAVE CRAFT for OCTOBER,
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Act now and receive in addition to
my big free book, "'Rich Rewards in
Radio,” this Service Manual on
D. C, A. C. and Battery Operated
sets. Only my students could have
this hook in the past. Now readers
of this magazine who mail the coupon
will receive it free. Overcoming hum,
noises of all kinds, fading signals,
hroad tuning, howls and oscillatians,
poor distance reception, distorted or
muffed signals, poor Audie and Radio
Frequency  amplification  and  other
vital service information is contained
in it. Get a free copy h& mailing the
coupon below. ACT NOW.

I will give you an agreement in writing, legal and binding upon this
Institute, to refund every penny of your money upon completing my
Course if you are not satisfied with my Lessons and Instruction Service.
The resources of the National Radio Institute, Pioneer and World's
Largest Home-Study Radio School, stand behind this agreement.

Find Out What Radio Offers. Get My Book

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

One copy of my valuable 64-page book, “Rich Rewards in Radio,” is
free to any resident of the U. S. and Canada over 15 years old. It has
started hundreds of men and young men on the road to better jobs and a
bright future. It has shown hundreds of men who were in blind-alley
jobs, haw to get into easier, more fascinating, better-paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourself to be a Radio Expert. The Coupon will bring
you a copy free. Send it at once. Your request does not obligate vou in
any way. Mail coupon in envelape or paste on post card. ACT NOW,

J. E. SMITH, President
Dept. 3KB3, National Radio Institute
Washington, D. C.

'

=Eat i = -_../._/\_T"":
=
R i, _?'\."-{f
&

**Refore taking your course. I had worked
at Racdio for over seven Years. doing
quite a bit of servielng, but I reallzed
that I was in need of better training.
From the flrst Yesson on I beRan to un-

obligation.
(Please

Name

Please send me your sample lesson

_ Experienced §, f J. E. SMITH, President
= Radio Man National Radio Institute, Dept. 3KB3
L-' Praises Washingion, D. C.
Dear Mr. Smith:
‘\F N.R.1L. "'f::-:)ublre Slr':‘olc(ning in
4 Course and your book,

“'Rich  Rewards in R:
points out the opportunities for spare-time and full-
time jobs in Radio and your famous 50-50 method of
training men to become Radio Experts through home
study. I understand that this places me under no

My Course fs not all theory. 1IN
show you low to use my special Radio
equipment for conducting experiments
uul bullding cirendts which illustrate

impotlant peinciples el In <uch) well
known aets a3 Westinghouse, General
Flectric, Philke R. ¢ A, Vietor,

Majestic and others. You work out
with jour own hamds many of the
things you read in our lesson books. N
This 50-30 method of training makes
learning  at
home ea sy,
lateresting
fascinating,
intensely
practical.

S W Clip and mail NOW for
FREE INFORMATION

C., A.C. and Battery Sets'

Radio,”” which

print  plainly)

Age....

derstand polots that had had me wonder-
ing. The course has taught me what I

could not have learned otherwise and I
woutd not take many times the price it has
cost me, for the knowledge I have gained.
In a peried of nine months, I have made
at least $3.500.°—(. J, Stegner, 28 8o.
Randusky =t., Delaware, Ohlo,

Address ecyer

www americanradiohistorv com

L-—-————————----

L--—--—-—-


www.americanradiohistory.com

326 SHORT WAVE CRAFT for OCTOBER, 1933

COME TO THE
SHOW.-WONDERS
20™ CENTURY THRILLS!! "l 4 -

NATIONAL

RADIO

ELECTRICAL
EXPOSITION

SPONSORED BY THE ELECTRICAL ASSOCIATION OF NEW YORK, INC.

Exposition open every day from 11:00 to 11:00. Admission

OW YOU can SEE the electrical marvels
you've been reading about ... How New

York police eatch crooks with radio . . . Electric
“eye” that closes doors, opens windows, turns
on lights, etc. ... Television in action . .. Radio
stars broadcasting national programs . . . Talkie
picture stars in person, in action . . . Electric
“fun room” for hoys and girls . . . Air cleaned,
cooled, humidified or de-humidified, and cir-
culated by clectricity . . . New electric work-
savers, entertainers and health promoters in an
All-American all-electric home . . . washers,
ironers, lamps, vacuum cleaners, the new re-
frigerators, clocks. radios, cookers, ranges,
toasters, oil burners, air conditioners, sewing

machines, home talkies...the leading makes
actually demonstrated under one roof ... New
short-wave receiver picking up world-wide
broadcasts ... Try-outs for coming radio talent.
L ] ® e

These and hundreds of other fascinating ex-
hibits illustrate the swift progress of the Elec-
trical Age and what it means in your home,
office or factory.

New York's first opportunity in four years
to see and compare everything electrical in one
place on one visit. Something going on every
minute. Come, and bring your family. Madi-
son Square Band of Svncopaters—day and eve-
niag.

only 25¢. Madison Square Garden, 8th Avenue and
50th Street, New York City

www.americanradiohistorv.com
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Short-Wave Scouting

An Editorial By HUGO GERNSBACK

® STRANGE as it may seem, there are two kinds of
short-wave radio listening, which idea does not seem to
be recognized by many listeners. The first class com-
prises short-wave listening of the so-called ‘“‘obvious” that
is, high-power stations, which almost anyone can get with
a one- or two-tube set. The reason for this is that the
stations in question are so powerful that it does not take
much trouble nor patience to pull them in. Indeed, these
stations can be heard day in and day out, practically the
entire year, when they are on the air. Such stations are,
for instance, in the United States: the high-power stations
of the General Electric Company at Schenectady, W2XAF;
Westinghouse Electric, Pittsburgh, W8XK; National Broad-
casting Co. at Bound Brook, W3XAL,
and a number of others. Outside of

comes a Professionul Short-Wave Scout. With some 8500
commercial short-wave radio stations scattered all over the
globe, it becomes a matter of pride with most listeners to
see how many of these stations can actually be “logged.”

And it is here that I would like to make a personal appeal
to all professional short-wave scouts. It is almest impos-
sible to obtain an accurate list of short-wave stations of
the world. The publishers of SHORT WAVE CRAFT recently
attempted this by putting out the OFFICIAL SHORT WAVE
Loc AnD CALL Boox, in which some 8500 commercial sta-
tions are listed. The professional listener, however, knows
that stations are apt to change over night. New stations
spring up unannounced, transmitter locations are changed,
power is changed, all without netifica-
tion to anyone.

While the Federal Radio Commis-

the United States, the stations re-
ceived easily are Daventry, England,
GSG; Madrid, Spain, EAQ; Sydney,
Australia, VK2ME; Melbourne, Aus-
tralia, VKSME; the Pontoise, France,
stations; the German, Koenigswuster-
hausen station DJA, and a number of
others familiar to all short-wave lis-
teners for easy reception.

The other class comprises stations
not so easily logged, and where time
and patience is required to hear them
at all. As a rule, they cannot be
logged with a two-tube set, and it
takes a multitube set, from four tubes
and upwards, to the superheterodyne
style of seven tubes and more, to
bring in such elusive stations. The reason for this is,
of course, that the power behind these stations is com-
paratively small, and amounts to only a small fraction of
that of the “easy” stations.

After the short-wave beginner has listened to the easy
stations for a while, this soon palls on him and he will want
to reach out for new air adventures. To do so, he gets a
more powerful set, and this he either builds or buys a
factory-made receiver. He is now ready to log the “dif-
ficult” kind of stations, and he will never hear them regu-
larly nor very often, and that is where the sport of short-
wave reception comes in, because anything that comes too
easy in life usually is not worthwhile. The studious type
of short-wave listener who goes after the hard ones, of
course, keeps a “log” when he hears the stations, listens
carefully for their call letters, when received, and other
interesting data. In this case, the short-wave listener be-

W

TO OUR READERS
HE EDITOR of SHORT WAVE
CRAFT asks for special cooper-

ation by the readers of SHORT

WAVE CRAFT.

rates a new movement to be known

hereafter as “Short Wave Scouts.”

e g g o P

PPN

i p

sion lists the stations in the United
States, foreign countries rarely do so,
and sometimes months pass before a
new station or a change made in
either wavelength, call letter or equip-
ment of such a station breaks into
print. For that reason, I request that
professional listeners send in calls
which they have logged and which are
not usually found in either SHORT
WAVE CRAFT or the OFFICIAL SHORT
Wave LoG AND CaLL Book.

This is merely asked in a spirit of
cooperation, because information ob-
tained in this manner can be, as a
rule, quickly verified, and then cor-
rections or additions can be printed promptly. The same
is, of course, the case of stations which are not listed at
all in either SHORT WAVE CRAFT or the OFFICIAL SHORT
Wave Loc AnD CaLL Book.

If a few thousand readers would report such changes, ad-
ditions, etc., regularly to our headquarters, it would cer-
tainly help all, and would benefit the entire short-wave
radio fraternity.

In return for the efforts expended by our readers,
SHoORT WAVE CrRAFT will, in an early issue, print the names
of those who consistently report calls heard to the columns
of our publications. In a forthcoming issue of this pub-
lication there will be described a handsome cup, which wiil
be donated every three months by SHORT WAVE CRAFT to
those Short Wave Scouts who help to further the cause of
short waves.

Watch for the announcement!

He also inaugu-

POPOU OO OO DO P OUDUODOW WDt

SHORT-WAVE CRAFT IS PUBLISHED ON THE 5th OF EVERY MONTH
This is the October, 1933, Issue—Vol. IV, No. 6. The next Issue Comes out October Sth
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Editorial and Advertising Offices - 96-98 Park Place, New York City
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Front view of the 3-section “triple range”
receiver used on the yacht “Aras”; it
tunes in short, broadcast, and long waves.

® THE successful design of broadcast

receiving equipment for yacht in-
stallations is a problem all by itself and
is not generally understood. With the
craft at dock and near broadcast trans-
mitters, any average broadcast receiver
works fairly well. With the yacht
under way, it is another matter and
each installation must be given indi-
vidual consideration and attention to
get satisfactory results,

The yaeht “Aras,” a 243-foot niod-
ern Diesel eraft with a crew of 30
men and the yacht “MigranT,” 223
feet long, with a crew of 33, the
largest auxiliary schooner in the world,
both originally had special radio equip-
ment installed for entertainment pur-
poses. This apparatus was entirely
separate from the regular commercial
radio transmitters and receivers which

SHORT WAVE CRAFT for

S-W
Receivers
That
Go To Sea

By C. R. LEUTZ*

In the accompanyingarticle Mr.
Leutz, eminent short-wave ap-
paratus designer, gives us some
very interesting information on
“Pro’ type short-wave receiv-
ers which have been built for
use on large private yachts.
Every short-wave ‘“fan” will
devour the details of the ad-
vanced design exemplified in
these “pro’’ sets.

are aboard for world-wide communica-
tion purposes, The original broadcast
receivers installed were quite elaborate
but not at all satisfactory except over
a very limited range.

The writer was assigned the work
of designing and constructing broad-
cast receiving equipment for these two
yachts, a strict custom job, results to
be pguaranteed. Both installations
worked out exceedingly satisfactory
and were promptly accepted.

A description of these sets together
with the problems involved follows.

Yacht “Aras” Installation

All large yachts have electrie
generating plants delivering direet cur-
rent. To design a powerful radio re-

1933

OCTOBER,

Rear view of the triple wavelength range
receiver designed and built by Mr. Leutz
for the 243 foot yacht, “Aras.”

ceiver requires an alternating current
source. A niotor-generator or rotary
converter must be provided to change
the direct current to alternating cur-
rent which in turn feeds the radio re-
ceiver and power amplifiers.

The electric generating plants are
equipped with a storage battery pro-
viding a source of current when the
generator is shut down or out of com-
mission. If the storage battery is a
lead cell type, the D.C. voltage re-
mains fairly constant. When Edison
storage batteries are used, the battery
voltage varies from 110 to 140 volts
and a regulating device must be pro-
vided to limit the voltage to 110 as
applied to the rotary converter. Fur-
thermore, this rotary converter must

(Continued on page 859)
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SHORT WAVE CRAFT for OCTOBER,
" A Pocket-Sized Short-Wave Receiver

Note the neat appearance of this ex-

tremely compact 1-tube S-W receiver huilt

by Mr. Armstrong. The flat celluloid dials
project through slots in the case.

Another view of Mr. Armstrong’s “pocket-
slze” receiver, which is built into a metal
case; but a cigar box may be used instead.

BN
®

This drawing shows the general assembly
of the parts in the “pocket-size” receiver.

1933

329

By JAMES B. ARMSTRONG

A number of novel features are incorporated in this pocket-size,

1-tube short-wave receiver.

It can be built in a small metal

case or in a cigar box if so desired. Both the “A” and “B”
batteries are enclosed within the case.

® THIS miniature receiver was de-

signed to cover the wavelength band
of 75-85 meters and eontains all neces-
sary apparatus, with the exception of
headphones, to bring in stations on
both code and phone bands over a dis-
tance of one or two thousand miles.
All that is necessary to put the set
into operation is to insert the phone,
aerial and ground cord tips into their
respective jacks, clip the aerial and
ground cord to a small aerial and a
ground, and turn on the tube filament.
A bed spring is very satisfactory as an
aerial, while a ground can_be secured
on the waterpipe. Out-of-doors, a few
feet of wire thrown up into a tree pro-
vides a satisfactory aerial, and a metal
rod pushed into the earth as a ground.

The box which contains the set is
made of 1/16” aluminum and meas-
ures 2” by 4” by 7" outside dimen-
sions. It is fastened together by 2-56
fiat-head brass screws and 1/32" brass
angles, the two four-inch sides being
bent up from the base, making a
“U”-shaped base upon which to mount
the instruments. The lid of the box
is a piece of aluminum 1/16” by 4” by
7* and is fastened to the box by means
of 14 ” brass hinges secured with 2-56
flat-head brass machine screws. On
the right side of the box is a brass
snap-catch with push button to operate
for opening the box to inspect the in-
terior or to replace batteries.

A bakelite panel “A” for mounting
the phone, aerial and ground tip jacks
and filament tumbler switch “B”, is set
into the upper left-hand corner of the
box and forms part of the upper side.
1t measures 3/16” by 1” by 2, and is
screwed to the left side and to the
base. It is also secured to the upper
side of the box by means of a brass
“Z"-shaped piece “C”, and 2-56 screws.

No particular dimensions will be

given for mounting the component
parts of the set, as they will be found
to fit in the positions shown in the
sketch.

Tube and Tube Socket

The tube socket should be mounted
on edge and screwed to an aluminum
angle on the bottom of the socket,
the angle being serewed to the bottom
or rear side of the box. If, now a
1% ” hole is cut in the lower side of
the box opposite the tube socket, the
tube can be inserted through the box
into the tube socket or removed at
any time.

The tube used must be a 30 or one
of similar physical dimensions in order
to slip through the hole in the side of
the box and the tuner coil form. The
type 30 tube was also used on account
of its low filament current consump-
tion and voltage and the fact that it
will operate efficiently on 22% volts
of “B” battery.

The throttle condenser for controll-
ing regeneration and oscillation (for
“CW”) is a 13-plate (.00005 mf.
capacity) midget. It is secured to the
tube socket bracket, by means of an-
other “L” shaped bracket, and is
rotated or controlled by means of a
toothed celluloid disc 1/16” thick and
1%" in diameter. This contrel disc
is screwed to a 5 " brass bushing fitted
with a set-screw to hold the assembly
securely onto the condenser shaft.

Tuning Inductance

The tuner consists of three windings
on a cardboard tube 13" long cut with
a razor blade from an insulating tube
from a No. 950 battery cell. The
gsecondary or grid winding consists of
30 turns of No. 28 D. C. C. copper

(Continued on page 358)
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Wiring diagram for the 1-tube “pocket” short-wave receiver. A regular midget rotary
condenser of .00014 or .0001 mf. and standard “plug-in” coils, may be used instead
of the book-type condenser used by the author.
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Fig. 1.

Horizontal Half-wave Antenna, as
tried out on top of Empire State Building.
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SHORT WAVE CRAFT for

‘l‘he PROPAGATION of 3 to

©® ULTRA-SHORT waves are being

widely applied experimentally to
radio communication and broadecast-
ing, and already have limited commer-
cial application. Undoubtedly the
commercial utilization of these waves
will increase rapidly. For the intelli-
gent application of any band in the
radio frequency spectrum, the propa-
gation characteristics of that band
must be known. To learn such char-
acteristics, the RCA Victor Company,
working jointly with RCA Communica-
tions, Ine., and the National Broad-
casting Company, have investigated
and are investigating the characteris-
tics of wavelengths below ten meters.
Others have experimented extensively
on the same subject.

Wavelengths higher than seven or
eight meters are occasionally reflected
from the Heaviside layer. The pres-
ent paper deals only with the propa-
gation characteristics of wavelengths
between about three and eight meters.
Probably wavelengths of eight to
twelve meters have similar propaga-
tion characteristics to the shorter ones,
except that sky wave reflections may
be experienced during certain years
of the eleven-year sun cycle, especial-
ly in the middle of the day. This may
not prevent these waves from being
widely used for some types of local
communication.

Early Test

Early in 1930, Dr. Haigis developed
low power ultra-short-wave apparatus
and conducted limited propagation ex-
periments. Since the fall of that year
various transmitters operating on
wavelengths down to three meters
have been manufactured and sold for
special purposes.

Measurements made in 1930 of the
coverage of a transmitter of several
hundred watts power operating on
about six meters, located 120 feet
above the street level in Camden, in-
dicated that valuable broadcast serv-
ices could be rendered by ultra-short-
wave transmitters. Television was
partly in mind in view of the impos-
sibility of securing adequate channel
widths on higher wavelengths and of
eliminating the effects of sky reflec-
tions. Later, under the direction of

HALF WAVE
CURALUMIN
ANTENNA

INSULATOR
-0

—J-y

SHIELD —

WEATHER
APPARATULS

EMPIRE STATE
TOWER
(AL METAL)

Fig. 5.

Clrcuit Used in Low Sensitivity
“Loop” Receiver.

Fig. 3.
Building Antenna.
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Mr. R. D. Kell, the transmitter power
was increased to one kilowatt, and
more extensive observations were
made in the Camden-Philadelphia ter-
ritory.

Activities were then transferred to
New York, where the preponderance of
steel buildings, the remote locations
of the suburbs, and the large amount
of automobile ignition interference
were expected to make most conditions
of reception as severe as will be found
in any American city. A (fifty-watt
transmitter was installed on the RCA
Building at 51st Street and Lexington
Avenue, the antenna being 650 feet
above street level.

A vertical half-wave antenna was
used for the majority of the observa-
tions and transmission was conducted
on 3.5, 5, 6.5, and 8.5 meters. Ob-
servations were made in all directions
inside and outside of buildings, and at
distances up to thirty miles. It seemed
advisable before making many observa-
tions to compare several antenna lo-
cations on the roof so that the optimum
might be used for propagation meas-
urement purposes. Six antenna posi-
tions were tested in the tower that
constitutes the topmost portion of the
RCA Building. This tower is hollow,
about forty feet in height, and is made
of a latticework of stone and bricks
that include many openings for artis-
tic purposes. Fig. 1 shows one of the
arrangements, where the antenna was
placed horizontally within the hollow
tower. Fig. 2 shows the final antenna
location used for the tests. Differences
between horizontally and vertically
polarized waves appeared of little im-
portance, but locating the antenna
high enough to be practically clear of
the surrounding stone work, as shown
in Fig. 2, gave an increase in field
strength of several hundred per cent.
Absorption in the lattice stone work
was very great for antenna locations
such as shown in Fig. 1.

The propagation data gained from
these preliminary Camden and New
York tests were later enhanced by
quantitative measurements made of
transmission from the Empire State
Building.

Transmitting Equipment

Preliminary tests made with a port-
able ultra-short-wave transmitter lo-
cated on the top of the Empire State

Test in Dirigible, Columbis.

Fig. 4.
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8 Meter Waves

By L. F. JONES, R.C.A. Victor Company

Television in every home will be with us before we realize it,
and from all the present indications both the ‘‘image’’ and the
“‘yvoice’’ will be transmitted on wavelengths somewhere between
3 and 8 meters. The present article is, therefore, of tremendous

importance, giving as it does some of the actual measured re-
sults obtained on these low wavelengths, the majority of obser-
vations and tests having been made on television signals trans-
mitted from the top of the Empire State Building in New York
City. Signals were recorded at a distance as great as 280 miles.

building had shown the superiority of
the 1300-foot altitude of this building
over the 650 feet of the RCA build-
ing, and for this and other reasons
space was secured on the 85th floor
for the installation of television trans-
mitters and studios. A picture trans-
mitter operating on a frequency of
forty-four megacycles (6.8 meters)
with about two kilowatt output, and
sopynd transmitter  operating .on 61
megacycles (4.9 meters) with an out-
put of about one kilowatt, were in-
stalled in July of 1931. KEach trans-
mitter was coupled through a 275-foot
concentric tube transmission line to its
antenna. Fig. 3 shows the antennas
used for the propagation measure-
ments. Each antenna was a half wave-
length long and was made of one and
one quarter inch duralumin rod. The
antennas were elevated above every-
thing else, their bases being at about
the same level as the top of the weath-
er apparatus. In fact, the antennas
were the highest structures above
ground level ever erected anywhere.
The antennas were spaced nine feet
apart which rendered a reasonably
small reflection effect of the one on
the other.

The transmitters utilized precision
quartz crystal oscillators, driving their
respective power amplifiers through

doubler and tripler stages. Each trans- .

mitter was modulated in its power am-
plifier stage, up to 100 per cent. An-
tenna currents as indicated by com-
mercial thermo-couple meters were
about seven amperes and five amperes
on forty-four and sixty-one megacycles
respectively, and are thought to indi-
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cate powers of about two kilowatt and
one kilowatt,

Receiving Equipment
Observations of the Empire State
radiations were made by airplane, au-
togiro, dirigible, and automobile.
The measuring equipment used for
the majority of observations consisted

of a high sensitivity receiver of the

superheterodyne type using detector,
oscillator, three stages of six-mega-
cycles intermediate-frequency amplifi-
cation (using pentodes) and second de-
This receiver was developed
and calibrated under the direction of
Mr. G. L. Beers of the research divi-
sion. An indicating microammeter,
with bucking battery, was in the sec-
ond detector plate circuit. Several
stages of audio amplification followed
for operating a loud speaker for the
sake of convenience during certain
tests. When used in an automobile
the receiver was mounted on the rear
seat and coupled to a half-wave vertical
antenna. The receiver was calibrated
by inserting a resistance of known
value in the center of the half-wave
receiving antenna, and by inducing
therein a current of known value from
a signal generator. This calibration was
checked by other measurements. Al-
though they checked reasonably closely,
it is probable that
considerable cali-
bration error ex-

Fig. 2. Final Antenna for R. C. A. Build-
ing Test.

Fig. 8. Shows Graphically the Relations

Existing Between Height of Transmitting

Antenna, Height of Receiving Aerial, “R"”

the Distance Between Transmitter and

Receiver, and “d” the Height of the Ab-
sorbing Layer.
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Here we have a front view of the l-tube “Twinplex” receiver developed by Mr. Worcester.

The 53"

SHORT WAVE CRAFT for OCTOBER,

1933

.
1 tube does the work of 2!

~Tube TWINPLEX

Here’s a 1-tube receiver that actually works like a 2-tube
receiver, and as Mr. Worcester points out probably the most
popular short-wave receiver for phone reception is the “2-
tuber”—comprising a regenerative detector and a single
audio amplifier stage. By taking advantage of the new type
#53” tube, which really comprises 2 tubes in one, the author

$20.00 July Prize Winner

was enabled to evolve the “Twinplex” circuit, so that a single tube is made
to operate jointly as a detector and also as an A.F. amplifier! Both CW
and phone reception are afforded.

@ IT can be stated, without possible
fear of contradiction, that the most
popular short-wave receiver from the
constructor’s standpoint, at the present
time, is a two tube affair consisting of
a regenerative detector and one-stage
audio amplifier. It is, of course, true
that many home built receivers also in-
clude a stage of radio frequency ampli-
fication, cither of the tuned or aperiodic
variety, and possibly an additional
stage of audio frequency amplification,
as well; to provide sufficient volume for
loudspeaker operation under favorable
conditions. However, those fortunate
enough to afford these more complicated
receivers generally prefer to purchase
one of the many excellent commercial
receivers employing such circuits
rather than to undertake the construe-
tion themselves; as the savings that can
be effected thereby are generally not
sufficient to justify such a procedure.
The average prospective constructors,
becoming interested in short wave re-
ception for the first time prefers as
simple a receiver as possible consistent
with satisfactory results. A one tube
receiver is undoubtedly the ideal solu-
tion but unfortunately such a receiver
of the conventional regenerative variety
will not produce sufficient volume for
satisfactory headphone reception. The
writer has been interested for some
time in designing a one tube receiver
which would retain all the essential
features of the conventional two tube

receiver and at the same time produce
the simplification in wiring and appara-
tus effected by the single tube con-
struction.

New 53 Tube
Employed

T h e schematic
wiring diagram
of such a receiver
is shown in Fig.
1. The tube em-
ployed is the new
53 which really
consists of two
tubes in one. This
tube was de-
signed as a Class
B Twin amplifier
but due to the
comparatively
large static plate
current drawn, it
can be readily
adapted to detec-
tion and Class A
amplification.

As an audio
frequency ampli-
fier this tube is
very effective
since its amplifi-
cation factor is

By J. A. WORCESTER, Jr.

pentode without the latter’s disadvan-
tages of wiring complications and heavy
plate current drain, which makes the
use of an output coupling device prac-
tically a necessity if possible damage to
the headphones is to be avoided. The
heater-cathode construction effectively
reduces hum and obviates the necessity
of employing a center-tapped resistor
with its consequent wiring complica-
tions.
(Continued on page 357)

about 35. This
permits an ampli-
fication approxi-
mating that of a

WWW . americanradiohistorv.com

Looking at the back of the 1-tube “Twinplex,” in which a single
53 type tuhe performs as hoth detector and A.F. amplifier.
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The drawings ahove show both the schematic and physical diagrams for the one-tube “Twinplex” receiver—in which a single
53 tube does double duty; that is, it performs hoth as a detector and as an A. F. amplifier—true economy!

vour own coils is given in the diagram above.
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The “Rex” Portable Superhet Receiver brings in distant stations on even a short
antenna.

The “REX"” Portable

Superhet Short-Wave Receiver

® THE problems encountered in the

design of a compact short-wave
superhet are manifold and this design
is one of many developed in a series of
tests extending over the last few
months. This particular design was
finally evolved as the most compact in
size and most satisfactory in operation.

Band-spread tuning controls and the
use of the superheterodyne circuit re-
sults in remarkable selectivity and
sensitivity with a minimum of back-
ground noise. The receiver has six

LouD

/" SPEAKER

BATTERIES

OCTOBER, 1933

g

The editors have received
many requests from readers
of this magazine asking for a
medium weight, portable
short-wave superhet receiver.
They are glad to present such
a portable set herewith which
embodies some of the latest
design features and which
also employs carefully select-
ed latest type 2-volt battery
tubes. The carrying case
contains all necessary bat-
teries as well as loud speaker.
“Band spread” is included
among other features and
high economy is assured by
the use of but 5 tubes.

By Clitford E. Denton and H. W. Secor

tuned circuits, two of which are man-
ually tuned by the operator and these
two controls are mounted on a single
shaft in such a way that single-dial
tuning is possible over a considerable
portion of the tuning dial when the
tank tuning condensers are properly
set.

Coils can be obtained on the open
market permitting the operation of the

P’hotos ahove show rear view of the superhet and also interior of the loud speaker

and hattery compartment. The numbers on the chassis indicate the following parts:

1—LF. transformer; 1A—33 type tube (audio amplifier) under can; 2—type 34 tube;

J—type 32 tube; 4 type 32 tube; 5—type 30 tube; 6-first detector coil; 7—oscillator
coil; 8 and 9—tank condensers.

www americanradiohistorv com

set on all wavelengths ranging from
10 to 550 meters, The intermediate
frequency used with this receiver is 465
ke. and this frequency works out very
well in practice.

The receiver is entirely self-con-
tained, including the batteries and the
loud speaker.

New light-weight “A” and “B” bat-
teries play an important part in the
space and weight reduction of the com-
pleted unit.

Provision is made in the input cir-
cuits of the first detector, so that a
Lynch doublet type of antenna can be
used, as well as the more conventional
types of receiving antennas. Tests con-
ducted under various operating condi-
tions in conjunction with different types
of antennas resulted in the choice of
the doublet type for the best operation.
This does not mean that this receiver
can only be operated with the doublet
system, but that excellent results can
be obtained on most any type of anten-
na available.

Satisfactory loud-speaker operation
can be obtained on all bands and the
so-called “foreign locals” come in with
ample volume.

Description

The entire set, speaker and batteries
is contained in a leatherette covered
carrying ease measuring 14 by 11 by
7% inches,

The shallow compartment houses the
batteries and the loud speaker. The
loud speaker is fastened to the alumi-
num panel by means of machine screws
and the batteries are held in place by
means of small wooden cleats fastened
into place by means of wood screws.

(Continued on page 371)
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Schematic and physical wiring diagrams are both reproduced abhove, showing all of the circuit details of the “Rex” Portahle

Superhet. This receiver employs a first detector and separate oscillator tube together with one high gain L

tector and a pentode power output tuhe. A number of the mechanical details are also illustrated in the lower drawing.
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® IT is the purpose of this article to

present a combined phone trans-
mitter and receiver, to be used as a
portable or as a complete “home sta-
tion” working in the five and ten meter
band. It is contained in a five by nine
by six aluminum box and is readi]Y set
up for operation. In a favorable loca-
tion a hundred thirty-five to one hun-
dred ei%hty volts is sufficient B power
to enable communication to be carried
on over distances up to ten miles.
When located on a high point, such as
a mountain top, or when communicat-
ing with a plane much greater range
can be expected however. To place in
operation all that is necessary is to
attach the antenna shown, apply proper
plate and filament voltages for the
tubes used. If operation is desired as
a receiver the selector switch located on
the front is turned to that position. To

*Engineer. First National Television. Inc.
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Portable 5 and 10 Meter

Transmitter-Receiver
By L. L. HOTSENPILLER +

The set here described is a combined short-wave phone trans-
mitter and receiver, for use in the 5 and 10 meter bands

®
Photo at left—port-
abie 5 and 10 meter
c omb in a-
tion “transmitter-
receiver” in actual
oOperation in the
field. A telescopic
antenna is very de-
sirable for the
purpose. Plate and
filament supply is
readily obhtained
from batteries.

®
Photo at right
shows top view of
the portable 5 and
10 meter trans-
mitter-receiver.

change to transmitting the selector
switch is simply turned to that posi-
tion.

Constructional Details

Insulation and careful layout are
much more important in ultra-short
wave work than in the customary short
wave band. Failure of five and ten
meter receivers and transmitters can
often be traced directly to poor insula-
tion in one of the component parts.
All coil forms, condensers, and sockets,
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Schematic wirlng dizagram for the combination transmitter-receiver is given above, to-
gether with details of different styies of aerlals and coil winding data.
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should be constructed of Isolantite

or an equivalent material. The circuit
shown consists of a No. 30 or No, 37
arranged in a series tuned, series-feed,
Hartley circuit. When switched to the
transmitting position, the oscillator is
plate modulated by a No. 33 or No. 38
pentode. When receiving, a coil (L4)
is introduced in the plate circuit of the
oscillator tube, together with (L3)
these coils cause additional oscillations
to occur at 100 kes. thus producing
super-regeneration. The pentode mod-
ulator is changed into an audio fre-
quency amplifier which will give loud-
speaker operation on most signals if
desired.

Either the two volt No. 30 series or
the six volt No. 37 series tubes may be
used with practically no change in the
wiring except the substitution of one
five prong socket. If the portable is to
be operated in an automobile or plane
it is suggested that the six wvolt tube
be used. Identical results will be had
with either series. It is recommended
that the new 45v. midget “B” batteries
be used. Due to their long life and
small size these batteries enable an
portable to compete on even terms wi
a permanent station. Six of these bat-
teries delivering 270 volts occupy the
same space as one standard 45 wvolt
battery.

The portable is built on a four and
three-quarter by eight by two inch
steel chassis. It slips into a five by
nine by six aluminum box. The tuning
condenser and selector switeh is located
on the front panel. The filament switch
on the left side of the box with the
headphone and microphone jacks on the
right side. Battery connections ter-
minate at a six prong socket at the rear
of the chassis. The socket for the No.
38 or No. 33 pentode must be held five-
eighths of an inch below the chassis
to allow clearance for the top of the

tube. The socket for the coil must be
supported one-fourth inch above the
chassis.

(Continued on page 368)
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A Novel S-W Converter

® YOU haven’t heard from me before

but for two years I have been a
silent admirer of SHORT WAVE CRAFT
and have read with great interest your
articles and letters from “Hams.”

Being an unemployed electrical en-
gineer and knowing nothing whatever
about radio, I am sending you a few
details on my receiver. I have tried
all kinds of circuits and combinations
and obtained excellent results with
some of them, but the one that has ab-
solutely astounded me is the one I give
herewith.

There is nothing new in either the
broadcast or the short wave circuits;
the one is a circuit I took from SHORT
WAVE CRAFT’S “Question RBox” of a few
menths ago and the other is a model
801 Westinghouse superhet broadcast
receiver, but experimenting in my
ignorance I hit on the attached com-
bination. The sensitivity and volume
that this receiver gives is really won-
derful and is the envy of all the local
“hams.”

The circuit explains itself; the
change-over switch shown in the as-
sembly sketch controls two ‘“ganged”
toggle switches marked 1-2-3 and 4 on
the diagram. A D.P.D.T. switch trans-
fers the converter output tn the grid
cap of the 1st detector tube in the

By R. M. LEGATE

Here is a novel short-wave con-
verter circuit which Mr. Legate
ran across in some of his exper-
iments with a superhet broad-
cast rveceiver. He has heard
stations “all over the globe” at
loud-speaker volume with his
“stunt” circuit, when not a peep
could be heard on a commercial
11-tube short-wave set which
he used for comparison.

the results of my “discoveries.” I have
compared this receiver side by side to
two well-known manufacturers 11-tube
sets and in some cases, when I haven't

SHORT waVE "f ¥ saonocast SR

o @e®eened
| ® 0@ |©oEG6

e 4
= w "
: - BT How,
o | oot | e 0 1EADS
T saanpcast
TURNG

HOME mADE FROM o i

AN OLD AUDND TRANS. —
P, + 550 TURNS Nt 32

SEC + 15 TURNS W 14 BELLWIRE

been able to pick up the wave on the
manufactured set, it has come in loud
and clear on my set!

Today for example, GBS-GSA-and
W8XK came in with such terrific vol-
ume that with my volume-control full
off and oscillation condenser full out, I
had to put my finger on the grid cap
of the I. F. tube to reduce the volume
sufficiently to understand the speech,
and this isn’t a tall story! This con-
dition is no doubt due to the fact that
with the way I am using the B. C. cir-
cuit I have only the one tube (I.F.)
controlled.

have tried feeding the converter
output into the B.C. set antenna, but
this requires that the B.C. dial be set
as near 550 k.c. as possible while in
my arrangement the B.C. dial does not
affect the short wave tuning and the
noise ratio is away down.

I wish you would publish a suitable
and simple A.V.C. circuit for use with
this hook-up and I would be glad to
hear from you or any of the “hams”
who might try this stunt circuit and
let me know what thefr think of it. I
am enclosing a partial log.

Stations Logged

Only stations received with wood loud speaker
volume are included here and all these stations
have been logged during the past 6 months.

superhet. and at the same time trans- Phone WEXK
fers the antenna from the B.C. (broad- e 24° { PLE 15.93 m. W2XE
cast) to the short-wave converter, the BLAN VIEW OF CWASSIS LAYOUT W3XAL W3XAL
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Please don’t ask me how or why— generative detector, and alse an‘ audioc XDA . All the GB stations
I don’t know. I am simply passing on coupling stage. (Continued on page 362)
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Complete wiring diagram of Mr. Legate’s ingenious circuit on which he received short-wave stations from *“ail over the globe”

with tremendous volume.

The three tubes shown at the top of the circuit comprise the short-wave converter as constructed by

the author, while the remaining tubes and associated apparatus indicated helow the dotted line comprise the regular set-up of the

standard commercial “broadcast” receiver he used.

By means of the two single-pole double-throw switches indicated at 1 and 2,

the operator is enabled to quickly switch from “hroadcast” to “short-wave” reception, the output of the special converter being

fed into the grid of the first detector of the hbroadcast set.

By using the set-up of tubes as here shown, a very smooth and grad-

uwal amplification of the incoming signal is realized and when it finally passes through the two 45 A.F. amplifier output tubes
into the dynamic speaker, the signal has some wallop!
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The “Minidyne” in operation--with the latest type min-

SHORT WAVE CRAFT for OCTOBER,

%  Behold the
| MINIDYNE!

No Aerial—

iature phone which fits into the ear.

® AS there is a constantly increasing

tendency to-day toward portability
in radio receivers, your authors 7eemed
that it might be of interest to the read-
ers of Short Wave Craft to know of a
really portable amateur band short
wave set. As you can see by the illus-
trations, the receiver is really ultra
portable, as it requires nothing but an
outside ear piece in addition to its self-
contained equipment. Batteries, tube
and antenna are completely inclosed in
the unit, along with the band changing
switch, tuning and volume controls.
The unit has been designed ruggedly to

*\Wireless Egert Englneeripu

make it withstand the terrific bouncing
which an auto-portable would natural-
ly have to withstand. The total weight

of the receiver is 3% lbs,, and its di-

mensions are 5x5x6 inches, thereby
making it adaptable for any type of
portable work.

A receiver of this type would make
a convenient companion on mountain
hikes, river trips, regular jaunts, etc.
Aside from these practical applications
there is the thrill of hearing things by
radio when you are actually walking
along in an unconcerned manner.

WWW americanradiohistorv.com
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No Ground!

By SAMUEL S. EGERT and
SAMUEL BAGNO*

This tiny one-tube receiver has picked up police and
other short-wave stations over 100 miles away,
without an aerial or ground!
short-wave stations while being carried in a New
York subway train under-ground. The set is entire-
ly self-contained with batteries, tube, condensers,

It has even picked up

and loop.

Highly Sensitive Circuit Used

The circuit employed in the unit is a
modified form of the Flewelling super-
regenerator receiver. The designs were
originally conceived by the desire of
the authors to make a receiver which
could be used by the great armies of
infantry police. It can be seen that a
unit of this type could readily be
adapted for that service, as it would
enable headquarters to be in touch
with every policeman on their individ-
ual force. Due to the rigorous re-
quirement necessary for this type of
work, the circuit was constantly im-

Photos here show outside and inside view of the “Minidyne”™—the tiny
one-tube self-contained short-wave receiver which operates without
aerial or ground as you carry it about.

Photo at left shows interesting inside view of the “Minidyne”; the
method of winding the pick-up “loops” in slots cut in the sides of the
cabinet is made clear.
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proved until it was felt that the sen-
sitivity of the unit was high enough
to be acceptable. The sensitivity in
this way was increased to such a de-
gree that the signals from a modulated
speech police-broadcasting station were
actually heard in practically every lo-
cality and every subway in greater
New York. Signals were also picked
up from Philadelphia and other out-
lying cities about New York on the 125
meter police phone band.

A great deal has been written about
the super-regenerative circuit within
the past six or seven years. The su-
per-regenerative circuit is a derivitive
of the Armstrong regenerative circuit.
Almost everyone knows of the latter.

Action of Ordinary Feed-back Circuit

Figure 1 illustrates one of the con-
ventional methods of obtaining regen-
erative feed-back. The action of this
arrangement is as follows: A signal
from the antenna is impressed on coil
A and fed inductively to coil B. This
signal is then amplified by the Tube
T1. After amplification some of the
original signal is fed to coil C which
is induectively coupled to coil B. In
this circuit just enough current is fed
back to overcome the resistance of the
antenna circuit. There are no inter-
ruptions whatsoever in this cirecuit.
Straight regeneration is nothing more
than creating a path of zero resistance
in the ecircuit when the latter is in a
non-oscillating state.

1933

Here is the very latest style earphone for
radio receivers—it weighs but 2 cunces
and fits right into the ear. It has a re-
sistance of 2000 ohms. (Refer to Neo. 118.)

Super-regeneration on the other
hand adds an additional oscillator to
the original type of Armstrong regen-
erative arrangement. The circuit
fundamentally operates somewhat dif-
ferently than the straight regenera-
tive.

The Super-regenerative Circuit

Figure 2 illustrates a standard type
super-regenerator. In this arrange-
ment there are two fundamental fre-
quencies being generated, one a high
frequency (frequency of the incoming
signal) and the other of a lower fre-
quency, approximately 18 to 50 kilo-
cycles. The action of the circuit is
described as follows: The incoming

339

signal is impressed on the loop A and
amplified by the high frequency tube
T1. This signal is then fed back to
the antenna loop A and again ream-
plified by the tube T1. This action
continues until the signal is amplified
to some value. The signal is then
made to dissipate itself in the antenna
resistance by blocking off the amplifier
tube. This is accomplished by means
of the low frequency oscillator. It can
be seen that if the amplifying tube was
not blocked intermittently by the low
frequency oscillating tube, the incom-
ing signal would be completely out of
control. The main advantage of the
super-regenerator is this ability to
amplify the incoming signal recurrent-
ly until the latter is built up enormous-
ly, and then being able to dissipate
this signal before it goes out of con-
trol. In this way the sensitivity of a
good super-heterodyne receiver can be
obtained with one or two tubes.
Circuit Used in the Minidyne

Figure 3 illustrates the circuit em-
ployed in the Minidyne. Note that in
this arrangement the feed back of the
high frequency tube is brought back
in the loop itself through coil E. Each
frequency band has its own loop coil.
Note that only one tube is employed
here. The low frequency oscilator is
introduced by a relaxation circuit; in
this way the tube serves two pur-
poses, as it not only aets as the
amplifying tube for the incoming

(Continued on page 864)
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Complete wiring diagrams, both schematic and picture style, are given above showing how to build the “Minidyne.”
Fig. 1, Regenerative Receiver; Fig. 2, Super-regenerative circuit; Fig 3, Top left, Minidyne circuit.
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Complete short-wave station set-up, with S-W receiver at the leflt, together with the M.O.P.A. transmitter at the right.

Amateur Transmitters
How toBuild,Install, and Operate Them

In this second article on Amateur Transmitters,

Mr. Victor explains at length how to build the
greatly desired Radio Frequency Amplifier for
use with the oscillator described last month.
Among other advantages gained by the use of an
R.F. amplifier for transmitters are the steadier

signal and the greater percentage of modulation
which can be obtained.

® THERE are innumerable advantages

to be gained by the use of a radio-
frequency amplifier, among which only
the major ones will be mentioned here.
Uncle Sam, through the Federal Radio
Commission, has enacted regulations to
the effect that phone should not be used
on a self-excited oscillator—hence the
need for an R.F. amplifier. Modulating
an oscillator directly causes a broad,
mushy signal that eats up far too much
space in our already over-crowded
“ham” bands. Likewise modulating an
oscillator on the 160 meter band will
inevitably cause complaints from
broadcast listeners in the neighborhood.

QOscillator modulation cannot be in-
creased above 30% without bad distor-
tion, whereas 100% modulation can be
used on an amplifier. Since a ten watt,
100% modulated carrier is just as ef-
fective as a fifty watt, 30% modulated
one, it will be seen that much less
power gives far better results when an
R.F. amplifier is employed.

An amplifier greatly increases sta-
bility, that is, gives a much steadier
signal, and, usually, a better note than
just a straight oscillator. Those who
have used self-excited, self-controlled
outfits have probably noticed that when
the aerial moves in the wind, there is
an annoying change in frequency. Like-
wise any change In plate voltage or
load conditions brings about a corre-
sponding change in the frequency of
the transmitter. Using an amplifier,
there will be no noticeable shift in the
note, even during a heavy storm, and

the plate voltage may vary as much as
25% without detrimental results.

Just as when an amplifier is used ¢n
a receiver, greater power output is ob-
tained. With a grid input from the
tank of the oscillator of only 3 to 5
watts, outputs of the order of 15 to 25
watts can be obtained.

This particular arrangement of os-
cillater and amplifier works excellently
on all bands and is admirably suited
for future use as a phone transmitter.

As in the single-control transmitter,
the buying cost is kept low, and the
unit is very simple to build and operate.

During tests with a station in Eng-
land, the power (plate volts times
milliamperes) was gradually lowered
until we were finally putting signals
across the “big pond” with less than
10 watts input! That is, we were ac-
tually using less power to work 2,700
miles than would light a small electric
light bulb!

Technical Description

A radio frequency amplifier is very
much like an audio amplifier used in a
receiver. It has a grid input circuit
which gives it push or excitation as it
is called from the preceding stage (in
this case a self-excited, self-controlled
oscillator).

A single tube of the 46 type is used;
this tube is admirably suited to “ham”
use because of its relatively high effi-
ciency. It requires no battery bias for
good operation, which eliminates one
of the nuisances in phone work. Like-

www americanradiohistorv com

wise, because of the very high gain of
the tube, very little excitation is neces-
sary. This allows running the oscillator
greatly underloaded and produces a
very steady note. This is likewise
highly desirable for phone work, as
with less excitation there will be less
intercoupling between oscillator and
amplifier.

The 46 has two grids between the
filament and plate. These are tied (con-
nected) together, making a very high
impedance tube.

There is a tuned plate cireuit which
uses the same size coil and condenser
as that employed for the oscillator,
(described in first article, last month.)
For code (C.W.) work it will be found
better to use coils with a few more
turns, and hence use less of the con-
denser capacity in tuning to the same
frequency. The less condenser and the
more coil used in a transmitter, the
higher the efficiency. However, the less
the condenser, the lower the dynamic
stability. A happy medium has to be
experimentally struck and is slightly
different for phone or code.

The customary by-pass condensers
are used in both the filament and plate
circuits. Plate wvoltage is fed at the
center of the tank coil as this is the
“cold spot” of the transmitter.

Also there is a midget variable con-
denser, called the neutralizing con-
denser, which cancels the grid-to-plate
capacity of the amplifier tube and pre-
vents it oscillating of its own accord
on a different frequency than the pre-
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junction with the Master Oscillator described in last month’s

article by Mr. Victor. This power amplifier uses a 46 tube and requires no external biasing battery.

ceding stage, which should not occur.

The R.F. chokes used are very heavy
duty units which happened to be handy,
but almost any good choke can be used.
Test your chokes with a neon bulb.
There should be no glow at the “cold
end,” but a pronounced glow at the
tank end of the choke.

Chokes for transmitting purposes
should be of low resistance and be
capable of handling heavy current. The
actual value of a choke can only be
proven under test.

Care should always be taken to use
good fixed condensers as this has a
great deal to do with the final per-
formance of the set.

Likewise the variable tank condenser
should have very good insulation be-
tween the stator and rotor.

Building the Transmitter
Looking at the accompanying pic-
tures and diagrams there should be no
trouble experienced in building the

unit. The baseboard is 7” x 13"; sand-
paper and varnish this board for a neat
appearance. The three condensers
mounted in a row at the back of the
board are the .002 mf. filament and
plate by-pass condensers. The plug
from the power cable plugs into the 4-
prong socket at the rear right of the
transmitter. What is normally the
cathode connection on a 5-prong socket,
and the grid connection, are soldered
together for the two grids of the 46.
Spacing between the stand-off insula-
tors is five inches.

All tank connections are made with
tinned copper braid, and the filament
and choke connections are made of bus-
bar covered with spaghetti insulation.
Extreme care should be taken with the
wiring, inasmuch as one poorly soldered
connection will inexplicably spoil the
operation of the transmitter.

Power Supply Details
A different power supply is used this

month, because the current drain is
much higher. Also, for voice (phone)
work later it will be necessary to use
two power supplies. The power trans-
former is a substantial unit supplying
400 volts at 150 mills (milliamperes).
5Z3, the successor to the 280, is used
as a rectifier tube. This tube has very
low voltage drop, and passes high cur~
rent. A 4mf. electrolytic, a 30 henry
150 mill. (M.A.) choke, and an 8 mf.
electrolytic condenser comprise the
filter circuit. A 20,000 ohm, 50 watt
resistor is used as the bleeder resist-
ance. The two power supply plugs, to
go to the oscillator and amplifier have
paralle]l plate and grid (really plus and
minus) connections, but different fila-
ment supplies. A separate filament
transformer is used to afford better
regulation; if the filament windings
were on the power transformer, their
voltage wouldp fluctuate with the load
drawn from the high voltage circuit.
(Continued on page 872)
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Mr. Victor is here shown in the act of calibrating the monitor.

® THE simplest use of a monitor is

for setting a transmitter at a pre-
determined frequency. To do this it
is only necessary to find a blank spot
in the frequency band, tune the moni-
tor to it, and then tune the transmit-
ter in on the monitor. However, this
method does not allow the setting of
the transmitter on a known frequency,
and frequently it is desirable to oper-
ate on an exact point for schedule pur-
poses or traffic handling. Likewise it
js occasionally necessary to operate
very near the edge of the band, and
this is a very hazardous proceeding,
without the aid of some calibrated
medium. Also a monitor that has been
carefully calibrated can be used to find
the approximate locatien of DX broad-
cast stations that are coming in weak-
ly. It is a great aid to be sure you are
listening to the right station when call
announcements are fifteen minutes or
half an hour apart.

Method of Procedure

The process of calibration is very
simple, and should not take more than
alout five minutes per band. The first
requisite is extreme stability in the
monitor. All leads should be tight, all
coils collodioned, and the batteries up
to full voltage. Let us take the 40
meter band as an example. We know
that the band covers approximately
from ten to eighty-five on the monitor
dial, because almost all the “ham” sta-
tions are within those limits. Just
below the band, on a spot that corre-
sponds to five on the monitor dial. we
hear station ABC. Looking up ABC
in your ‘“‘log” book you find that its
frequency is 6,975 KC. Fine, this sta-
tion is right near the band and will
serve as an excellent “marker’ station.
At the point where 6,975 KC. and 5 on
the dial settings meet, put a dot on the
chart and mark station ABC. Then
tune in a station, of known frequency,
near the center of the band and mark
this down. Now tune above the band.
At 95 on the dial we find station XYZ
which the log book tells us is 7,350.
Mark that on the graph, and then rule
a line between these three points.
Presto, the calibration is finished, It
immediately tells us the band is from
5 to 95 on the dial, and we can set our
monitor on any frequency {plus or
minus about five kilocycles for error),
by simply consulting the graph and

SHORT WAVE CRAFT for

setting the monitor condenser dial ac-
cording to it. The same type of cali-
bration can be made for the short-
wave broadcast bands, so that if you
wish te go hunting VK3ME when a
dozen other stations are on, your time
will not be wasted listening to Euro-
pean “locals.” To check calibration
and make sure the dial settings are

Next month’s article on Ama-
teur Transmitters—How to Build
and Operate them—will explain
How to Add a Modulator for 160
Meter Phone.

0.K. merely retune the receiver to one
of the “marker” stations (only those
stations that are on the air consistent-
ly should be chosen as ‘“markers’”).
Then tune the nionitor to the incoming
signal and the dial number should
check to the graph. If the monitor
fails to hold calibration test both tube
and batteries. A one or two plate
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How to

CALIBRATE

the

- MONITOR

Last month’s article described how tc
build a monitor and in the present ar-
ticle Mr. Victor explains how to go
about the calibration of the monitor.

midget condenser can be mounted in
parallel with the monitor tuning con-
denser and be used to reset the calibra-
tion at the right number. Be very
careful that this condenser is tight
and does not slip while using the mon-
itor, as it would ruin the calibration.

In like manner to the monitor, 2
short wave receiver can be calibrated.
particularly if it has the essentials of
stability. That is, an R.F. stage, stable
detection (preferably electron-coupled)
a very good vernier dial, isolantite in-
sulated condensers, and a regeneration
control that does mnot affect tuning:
The receiver in use at this stafion has
all the previously aforementioned fea-
tures and was found to operate admir-
ably, having held its calibration for
several months now.

Actual stations are not mentioned
for calibrations, as dial settings would
obviously vary. Be sure to get an up-
to-date call or ‘log” book, as short-
wave stations frequently vary their
wavelengths.

In a series of articles in future is-
sues, very accurate methods of fre-
quency determination will be completo-
ly described.
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Here we have a fine view of the complete 45 push-pull Beginner’s Transmitter and
power supply unit. Extra wave band coils are shown,

@® THE transmitter deseribed in this

article is primarily a low power,
low cost outfit for the beginner. Almost
any one aquainted with radio transmit-
ters will admit that a push-pull ar-
rangement is far superior to the single
tube variety. There is really no extra
cost in building a push-pull oscillator,
the only added expense is in the addi-
tional tube required. And for this rea-
son the author cannot sece why anyone
would build a transmitter and not in-
corporate a push-pull circuit. Push-
pull circuits are much more efficient,
this is proven by the fact that just
about every ultra short wave transmit-
ter is of this type. If this type of cir-
cuit is more efficient on the higher fre-
quencies, surely it should perform more
than satisfactorily on the lower fre-
quency bands.

Uses 2-45’s as Oscillators

The outfit shown in the photographs
uses two of the type 45 tubes as oscil-
lators. This tube was used because of
its low cost and the fact that it pro-
vides practically as much output as the
regular 210, at one third the cost. The
transmitter is divided into two sections
namely, the radio frequency oscillator
and power supply. The oscillator is
mounted in bread-board fashion on a
7 by 15 inch plywood board which
should be thoroughly dried and given
a coat or two of shellac to prcvent it
from absorbing moisture in damp
weather. The circuit is of the type
using fixed-tune grid and tuned plate.
All grid coils are wound on one inch
bakelite tubing with fine wire, so that
their natural frequency response is
near the center of each amateur band.
The frequency peak of this type of coil
is rather broad and for this reason the
entire band can be covered with the
plate circuit, without the two circuits
getting out of resonance. This is a
cdesirable feature as any part of a given
band can be worked on, with the plate
circuit being the only tuning control.
To facilitate the changing of grid coils
for the different bands, each coil is
equipped with three small plugs that fit
into sockets mounted on a strip of bak-

elite fastened to the baseboard. The
construction of these coils can be clear-
ly seen in the drawings, and the num-
ber of turns for each band is given in
the coil table.

Plate Coils of Cepper Tubing

Next we have the plate circuit. The
plate coils for the 20, 40 and 80 meter
bands are constructed of one-quarter
inch copper tubing. The 160 meter coil
is of a different type. This coil is made
by winding Ne. 12 antenna wire (solid
enameled) on a two and one half inch
bakelite tube four and one half inches
long. Wind 25 turns on this tube very
tightly, and space the turns with string
of approximately the same size as the
diameter of the wire. This winding is
then covered with clear lacquer or some
such material that is a good insulator.
The other coils are spaced so that they
just fit on the two stand-off insulators
which are four and one half inches
apart., A 500 mmf. receiving type con-
denser is used to tune the plate circuit
and is shunted directly across the plate
coil causing both rotor and stator to be
at high RF (radio frequency) potential.
This will cause noticeable hand capac-
ity effects to be (g)resent when the con-
denser is adjusted and allowance should
be made for this. Be sure to use a
knob or dial that does not have its set
screw exposed where the body will come
in contact with it, or else a nasty burn
will be the result.

Simplification Achieved

From the diagram it can be seen that
no grid or filament bypass condensers
are used and the familiar “RF” choke
is omitted from the plate circuit. No
benefit was derived from their use and
for that reason they were not used.
However there is no law against them;
should the builder wish to incorporate
them in the set, a .0005 mf. bypass con-
denser in the plate voltage supply lead
is all that was found beneficial.

The method of coupling the antenna
to the out-put circuit of the transmitter
may cause some to wonder whether or
not there is something wrong with the
diagram. This transmitter was built
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The “RT"
Beginner’s
Transmitter

By
GEORGE W. SHUART
(W2AMN-W2CBC)

Here is just the transmitter the be-
ginner is looking for—it employs
two type 45 tubes as oscillators,
which yield practically as great an
output as the 10 type tubes, at far
less cost. Coil data is given as well
as specifications for building the
oscillator and also the power supply.

with a pair of antenna coupling coils,
one coupled to each side of the plate
tank and tuned with a variable con-
denser, just to see whether or not there
was any difference in the out-put and
the character of the signal. First one
coil was eliminated and then both were
taken out and the antenna connected
directly to the plate coil with results
being the same in either case.

Wiring the high-frequency part of
the transmitter is done with regular
hook-up wire and all connections well
soldered, except the two leads connect-
ing the plate coil to the tuning condens-
er; these leads are made of the same
size copper tubing as the coils.

(Continued on page 371)
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The diagram above shows the hook-up of
the exceptionally few parts required in
constructing the “RT” Beginner’s Transe
mitter, which was eapecially designed by
Mr. Shuart so as to emhody the simplest
possible construction at the lowest cost,
without sacrificing quality and efficiency.
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Fig. 1—The fundamental osciilator circuit.

Fig. 2—Fig. 1, without (plate) battery.

Fig. 3—A simplification of Fig. 2, (a) se-

ries and (b) shunt feed. Fig. 4—An oscil-

lator for 4 meters. Fig. 5—The Mesny

push-pull oscillator for waves of about 3
meters.
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The EVOLUTION of

Mr. C. C. Whitehead, eminent English authority on ultra-short
waves, here provides one of the finest resumes on the production
of ultra short waves that the editors have seen.

® SINCE the War, on account of the

increasing congestion in the field of
radic communication, attempts have
been made to extend in every possible
direction the range of frequencies
available for this purpose.

At the close of the War the gener-
ally used wavelengths ranged between
100 and 20,000 metres (3,000 to 15 ke.).
Since the 10-15 kc. range verges upon
the audio-frequency spectrum, there
was obviously no room there for exten-
sion, so wavelengths had perforce to be
found in the zone below 100 metres
(above 3,000 ke.). How the use of
wavelengths below 100 metres and
down to 15 metres was devceloped is now
a matter of fairly common knowledge.

Of course, there was one great ad-
vantage in the possibility of using ul-
tra-short waves, apart from the rela-
tively efficient aerial systems which
could be used in connection with them,
i.e., the fact that stations could be
“packed closer” (since the spacing was
a matter of frequency difference) as
the wavelength was reduced. Even so,
the waveband between 15 and 100
metres soon became congested, and so
the possibility of using even shorter
waves was soon investigated.

Though it is not really within the
province of this article, it may be prof-
itable to discuss briefly the properties
of these very short waves. As pre-
dicted by theory, it was very soon dis-
covered that they were toe short to be
reflected or refracted by the iono-
sphere, and therefore there was no
phenomenon of “skip distance,” due to
the presence of the direct and indirect
rays. Also the “ground wave” suffered
very rapid attenuation, so that sending
or receiving apparatus situated close
to the ground had a very short range.
In fact, the range bore a direct rela-
tionship to the height of the antenna
from tﬁe ground. If, however, the two
stations were situated so as to be with-
in sight of each other, very long ranges
were obtained with very small powers.
The waves behaved in this way in a
very similar manner to the much
shorter light waves, thus earning for
themselves the name “quasi-optical.”

Very early during the pioneer work
on these waves in the field of commu-
nieation it was suggested that it would
be possible to control the “service area”
of a transmitter by altering the effec-
tive height of the antenna. The use of
directive aerial systems was also easy
and economical.

But some workers in this particular
branch of radio communication have
long felt that, in spite of theory and
early results, it might be pcssigle to
attain long ranges with these waves.
Some recent experimentz have tended
to confirm this view, ranges well be-
yond the “optical range” having been
attained, first between France and Cor-
sica on wavelengths of the order of 3
metres, and lately between ship and
shore over a distance of 168 miles on
a wavelength of 57 centimetres! The
mechanism of propagation in these
cases is not yet understeod.

Prior to this time, methods of gen-
erating very short waves had been
sporadically used, mostly for physical
research purposes. The basis of near-
ly all successful methods is, of course,
the triode, in one form or another.

There are two forms of circuit suit-
able for the generation of very short
waves by means of the triode valve:
First, the reaction circuit, and, second-
ly, the ‘‘electron-oscillation” circuit.
With care, the reaction type of circuit
may be used to generate wavelengths
down to 1 metre in length, but the
power available and the efficiency falls
off rapidly below 2 metres. This is be-
cause the period of oscillation (1/f)
is comparable with the time of transit
of the electrons within the valve, so
that it becomes impossible to ensure
that there shall be the correct phase
relationship between the electrode volt-
ages and currents according to stand-
ard valve-oscillator theory to give nor-
mal efficiency.

To generate wavelengths shorter
than a metre in length, use must be
made of the natural period of flight of
the electrons between the valve elec-

1Ref, recent talk before the Royal Institu-
tion by Marchese Marconi.
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Fig. 6—An early single tube short-wave circuit of symmetrical form. Fig. 7—A later
version of the circuit shown in Fig. 6.
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Ultra Short Waves

This study of ultra-short-wave generators is particularly vital

today, when waves only 314 inches long have been made to

carry the human voice over distances of a mile and more, and
a 20 mile range predicted.

trodes. This is the basis of the “¢lec-
tron-oscillation” methods of generating
very short waves, due in the first place
to Barkhausen, Kurz, Gill, and Morrell.
By these means waves as short as 5
centimetres (2 inches) have been sue-
cessfully generated and controlled.

Oscillation Systems

The application of reaction methods
of producing ultra-short waves is very
interesting in its development, and
throws light upon the question of valve
oscillator circuits in general.

Consider the fundamental oscillator
circuit shown in Fig. 1. The coupling
between the grid and anode (plate) cir-
cuits may be either by means of the
interlinking magnetic fields of the two
coils, the inter-electrode capacity (grid-
anode) of the tube, or a combination of
both. Whether this coupling is suffi-
cient to produce oscillation will depend,
among other things, upon how close to
mutual resonance the two circuits are.
If they are in resonance, the slightest
magnetic coupling, or the small amount
of electrostatic coupling represented
by the inter-electrode capacity of the
tube is amply sufficient to produce os-
cillation. Hence the *“tuned plate-tuned
grid” type of oscillator favored by
amateur short-wave transmitters.

The circuit of Fig. 1 may be redrawn
as in Fig. 2. Since the source of H.T.
(high tension or plate current) con-
tributes nothing to the sum of the H.F.
potentials, we have omitted drawing
it in. The two eoils and tuning eon-
densers are seen to be virtually in
series, so an obvious simplification is
as shown in Fig. 3, producing the well-
known Hartley circuit, either *“series”
(lI:‘ig. 3 (a)) or “shunt” fed (Fig. 3

}).

Any of the types of oscillator just
described may be used with success on
ordinary short wavelengths (down to 5
metres), but when we wish to generate
shorter waves still they are not so satis-
factory. Using an ordinary large re-
ceiving tube or small transmitting tube,
the lengths of the leads within the tube

may be quite as great as “he length of
wire forming the ccil, so that, instead
of having a true Hartley circuit as in
Fig. 3, we have the queer arrangement
shown in Fig. 4. This leads to several
troubles. First, the relative amount of
inductance included between the con-
denser terminals is small compared
with the total amount of inductance
in the circuit, the parts of the induct-
ance lying without the L-C circuit act-
ing as chokes and reducing the poten-
tials applied to the tube electrodes.
Secondly, we can trace fwo coupled
circuits in Fig. 4, one being the L-C
circuit, and the other the circuit zia L
—I1—Cga—I2. Under these conditions,
when C is reduced below a certain
point, it “loses control,” and the second
of the two circuits, that via the inter-
electrode capacity (Cga) of the tube
takes charge, and the generated wave-
length suddenl{r jumps to some value
quite unrelated to the setting of the
“tuning” condenser C. The combi-
nation of these effects sets a limit
(round about 4 metres, usually) to the
shortness of the wavelength generated
by this type of circuit. It had also two
further disadvantages. First, if it was
shunt fed (Fig. 3 (b)), part of the
self-capacity of the H.F. choke used
to introduce the anode or plate feed
was added to the other effective stray
capacities in the cireuit, since it was
connected at a point of high R.F. po-
tential; if series fed (Fig. 3 (a)), there
was the damping effect of the grid leak
(generally quite low in ohmic resist-
ance, not more than 20,000 ochms) and
the capacity of the grid condenser to
earth, the grid condenscr, in these very
short-wave circuits, being a relatively
“bulky” component. Secondly, in either
case both sets of vanes of the tuning
condenser are at a high R.F. potential
relative to earth.

A Push-Pull Cirecuit

To overcome nwost of these disadvan-
tages, the “push-pull” circuit shown in
Fig. 5 and generally ascribed to R.

(Continued on page 365)
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Fig. 13—Electron formation in the “Magnetron” oscillator.
“Magnetron” arrangement with which wavelengths of from 30 to 60 cms.

Fig. 14—The author’s
(12 to 24

inches) are obtainable.
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Fig. 7(a)—Equivalent of Fig. 7 with self-
capacities shown. Fig 8—*“Electron oscil-
lation” circuit. Fig. 9—Electrons may
“dance” in time with oscillations. Fig 10—
Copper disc, D, arranged as a tuner. Fig.
11—A vertical wire resonator. Fig. 12—
Diode with coil.
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A Spare-Parts 5 Meter Set

(From Popular Wireless, London,
England.)

® RECENTLY, considerable interest

was shown in 5 meter broadcasting,
by British short-wave enthusiasts. A
series of tests from the Crystal Palace,
sponsored by Popular Wireless maga-
zine were conducted and this receiver
was built by a radio writer to listen
in on the tests.

Two .00025 mif. slow-motion con-
densers were first dismantled and then
built up again with about half the
plates. The tuning condenser was
given four fixed and three moving
plates with double spacing. The re-
action (regeneration), five fixed and
four moving, with ordinary spacing.
A tube socket which was considered
fairly low-loss a couple of years ago,
was raked up; also two 2-megohm re-
sistors joined in series made up the
grid-leak.

The R.F. choke was made from a
piece of % inch ebonite (bakelite)
lead-in tube, on which were wound 55
turns of number 32 enamelled wire,

L,

R.F B+ 70V
CHOKE

S

A S
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The actual 5-meter circuit is that of a

combined detector-oscillator. It was cou-

pled to a short-wave set by the “adapter”
principle.

the first ten turns nearest the plate
being well spaced and the remaining
turns close wound.

A shallow 5-ply box about a foot
square (normally used as a tray for
odds and ends) formed, in an inverted
position, an excellent ‘‘chassis.” The
condensers were mounted direct to the
bottom of this by means of brass clips,
thus saving the making of brackets,
and positioned about siX inches behind
an aluminum panel. The problem of
extension spindles (shafts) was solved
by cutting two lengths of cane off one
of the household feather dusters (for-
tunately not yet discovered by the
domestic staff!)

The positioning of the valve holder
(tube socket) and the coils was care-
fully considered, in order to have the
wiring as short as possible. The two
coils were made from % inch copper
tubing which was first softened by
heating and then coiled around 2
inch former and sprung off. Four and
a half turns comprised each coil with
the turns spaced about 1/16 inch. The

® The editors have endeavored

to review the more impor-
tant foreign magazines cover-
ing short-wave developments,
for the benefit of the thousands
of readers of this magazine
who do not have the opportu-
nity of seeing these magazines
first-hand. The circuits shown
are for the most part self-ex-
planatory to the radio student,
and wherever possible the con-
stants or values of various con-
densers, coils, etc., are given.
Please do not write to us ask-
ing for further data, picture-
diagrams or lists of parts for
these foreign circuits, as we do
not have any further specific
information other than that
given. If the reader will re-
member that wherever a tuned
circuit is shown, for instance,
he may use any short wave
coil and the appropriate cor-
responding tuning condenser,
data for which are given
dozens of times in each issue of
this magazine, he will have no
dificulty in reconstructing
these foreign circuits to try

them out.

coils were mounted direct to the con-
densers and about % inch apart, the
ends of the windings having been left
long enough to facilitate this. The
choke was mounted out of the way
(against possible induction interfer-
ence) under the tube socket inside the
chassis, and a lead taken from it to a
terminal at the back of the latter.
Filament leads of flex were led down
through the chassis in a similar manner
and then out at the back. The rest of
the wiring was done with heavy gauge
bare copper wire, everything being
kept absolutely rigid. A .00005 mf.
trimmer condenser was included in the
aerial lead.

The output of this one tube unit
was then coupled to the LF. stages of
a short-wave superheterodyne as a con-
verter unit, thus giving the effect of
a 5 meter superhet. The output of the
single tube could have been connected
directly to head phones though, with a
correspondingly lower volume, of
course.

Selective Band-Spreading

(From Das Funk Megazin, Berlin,
Germany.)

® A RATHER unusual band-spreading

arrangement for short-wave receiv-
ers was described in a recent issue of
Das Funk Magazin, a German radio
magazine devoted mostly to short
waves. The system comprised a switch-
ing arrangement which permitted the
use of either normal or band-spread
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reception on any part of the band, by
merely throwing over a switch.

If a short-wave receiver is built with
a range from 20 to 60 meters, the 40
meter band, for instance, is crowded
on a small part of the scale. The
illustration shows how, by merely
throwing a switch over, on a normal
S.W. receiver, one may get band-
spreading. When the switch is placed
on the left, the short-wave receiver is
set for normal reception. If, however,
the switch is turned to the right, the
capacity of the tuning condenser is
diminished by the series condenser and
at the same time a parallel condenser
is switched in to make up the lost
capacity.

The size of the tuning condenser and
the width of the band control the size
of the two condensers in series with
and across the main tuning condenser.
They will have to be found by ex-
periment.

L

—L i
>T
T

By means of the simple swi_tch_siovn:,
either normal or “band-spread” reception
may be enjoyed on any part of a band.

AAAPMAAAA.
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Simple Switching for Two Wave
Ranges

(From Das Funk Magazin, Berlin,
Germany.)

® IN Europe, broadcasting is carried

on on three different wave bands—
long waves of several thousand meters;
the usual broadcast band, and short
waves. For this reason, their sets are
ordinarily designed to cover different
waves by using some form of switch-
ing. The sets used ordinarily in these
countries comprise some form of
regenerative circuit, using one or more
stages of R.F. amplification before the
detector. This usually necessitates

{Continued on page 363)

Another switching scheme for changing

the wavelength to which a receiver re-

sponds (A) and (B) details of the special
coil winding employed.
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Direction Finding For Amateurs

(From Wireless World, London,
England.)

® SHORT-WAVE enthusiasts in Eng-
. land are finding a great deal of en-
Joyment in a new outdoor hobby
known as “transmitter hunts,” in
which a concealed transmitter is lo-
cated by portable loop receivers.
American S.W. fans who are asso-
ciated with a radio club or who are
acquainted with a licensed amateur
will find new interest in radio through
this eompetitive game.

Comparatively few wireless (this
word is used frequently abroad) en-
thusiasts realize that direction finding
is a pleasant and cheap hobby. Almost
any set is capable of conversion for
this class of work, and, alternatively,
most amateurs have a collection of
spare parts which can be used to build
a suitable receiver.

The waveband used is from 150 to
170 meters (in U. S. this would have
to be determined by the regulations of
the Federal Radio Commission). A
description follows of two sets which
are very simple to construct and have
proved satisfactory. The first is a two-
valve (tube) set consisting of a leaky
grid detector (grid-leak detector) with
reaction (regeneration), transformer
coupled to either a triode or pentode
output valve (tube).

In this case, the frame aerial should
consist of approximately 6 turns with
12 inch spacing between turns on a
frame with 2 ft. sides. As will be seen
from the diagram, the center tap of the
frame (loop) is returned to the L.T.
(“A”) negative.

This set should be made inside a
metal box for preference, although not
essential, as this tends to eliminate di-
rect pick-up of the signals by the wir-
ing of the set.

It might be mentioned here that all
direction finding bearings are taken on
the minimum signal—i.e. with the
plane of the frame aerial at right
angles to the transmitting station. The
small condenser A is adjusted when
the approximate minimum signal is

(Continued on page 363)
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Short-wave converter hook-up having several new features, including switch for
changing wave-hands.

A Superhet Converter

(From Radio-Amateur, Vienna,
Austria.)

® THIS magazine recently described

an interesting short-wave converter

for making a broadcast receiver into
a short-wave superheterodyne.

The unit consists of a stage of radio
frequeney amplification, and an auto-
dyne type of frequency changer, as
shown 1n the diagram. The first tube
V1, is the radio frequency amplifier,
V2 is the frequency changer and V3 is
the rectifier tube supplying current to
the plates of the other two tubes.

The coils are arranged to cover two
short-wave bands, and for this purpose
are divided into two parts. When the
shorter waves are being tuned in, a
switch is turned that automatically
short-circuits part of the tuning in-
ductance of both the R.F. tube and the
frequency changer. At the same time,
the aerial connection is shifted from
one tap to another on the grid coil of
the R.F. tube, to provide the correct
amount of coupling to this tube. The
same switch also provides for reception
on the broadeast band, without discon-
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Circuit for a simple 2-tube loop receiver

suitable for “direction finding” work. The

detector uses a grid-leak and also regeneration, the cutput stage being transformer
coupled.
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necting the converter from the broad-
cast receiver. In this case, the aerial
is connected directly to the broadcast
set and the plate of the frequency con-
verter is disconnected from the aerial
of the set.

While the actual constructional de-.
tails of this converter are probably not
of interest to the American “fan,” the
switching arrangement can be inserted
in existing converters, to advantage.

Anyone desiring to build the unit
shown in the illustration will find the
values of all parts on the diagram.
Available coils may be substituted for
those shown, and the switching of the
tuning coils changed to suit. An 80
or 82 type full-wave rectifier tube will
probably be preferred to the half-wave
unit shown. However, the changes are
obvious.

— -'l-ll- ='
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e SPACED TURNS

One of the latest tricks for aligning

shurt wave coils in gang-tuned circuits

is to move the turns of wire on the coils

as indicated. instead of using trimming
condensers.

Aligning S-W Coils for Gang Con-
trol

(From Das Funk Magazin, Berlin
Germany.)
® IF one builds a T.R.F. receiver cov-
ering several wave ranges, including
also a short-wave range among them,
it is not possible to equalize slight
differences in the self-induction of the
short-wave coils by changing th. trim-
mer condensers or by bending the
plates of the main tuning condensers,
as this would throw the circuits out of
resonance on the longer waves.
Nevertheless, it is rather easy to
change the self-inductance of a short-
wave coil to acecomplish the same re-
(Continued on page 357)
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LETTERS FROM S-W FANS
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MAKES “DOERLE” WORK SPEAK-
ER ON ALL WAYVYES

Editor, SHorRT WAVE CRAFT:

I have been reading SHORT WAVE CRAFT
since the January-February issue of 1932,
and find it very interesting. I intend read-
ing it as long as you publish it. In most
every copy 1 find some comments on the
so-called *Doerle” set, Well, I built one of
them and I find that anyone who builds this
gset and uses good standard parts is bowund
to get results! 1 built the original 2-tube
set but [ soon tired of the “earphone” re-
ception, which was about alt I could get
with two tubes. I undertook te make this
a loud-speaker receiver. 1 added a pen-
tode tube to it and mow I get cverything
on the speaker!

It costs very little to do this as all one
needs is a three-to-one audio transformer,
5-tube socket and a 33 tube; after doing
this 1 decided to make it an all-wave re-
ceiver, which I did with very good Success.
The coils described with the set never got
above sixty meters, so I undertook to wind
some coils as follows, I bought three coil
forms 1%” outside diameter, 2%” long. On
the first coil I wound ten turns on the tick-
ler, and thirty-two turns on the secondary;
on the next coil I wound fifteen turns on
the tickler, and fifty turns on the second-
ary and the last and broadcast coil—30
turns on the tickler and 110 turns on the
secondary. After doing all this, I discov-
ered that the receiver was not very select-
ive on the higher waves. In the October
issue, I saw on page 353 a diagram of an ex-
tra antenna condenser which ecould be cut in
and out by a switch for better selectivity
on the higher waves, so I inserted one of
these and *“believe you me” [ have an all-
wave receiver that can’t be beat! Hi! Hi!
After adding the pentode tube to the set
I got a how] at the regeneration point;
putting a 100,000 ohm pigtail resistor
across the first audio transformer stopped
that. I have had everything in the States
and Canada on this set and Germany,
France, England, Rome, Spain, South
America and Australia—all on loud-speak-
er! If you publish this letter I hope it will
help some OF the Doerle set builders and if
it does I would like to hear from some of

them.
GEORGE BANNON,
3123 Hudson Ave.,
Youngstown, Ohio.

(We doff our hats and bow real low,
George—you take the cake and all the
medals! That was a clever idea to add the
pentode tube on the Doerle so as to get
“everything” on the speaker; the final
master stroke of gemius was shown when
you made the Doerle an *“all wave” re-
ceiver. We are sure that there will be a
new popular wave of interest aroused n
the Doerle receiver, both the 2- and 3-
tuhe models, described in the December-
January, 1982, and November, 1932, izsues

respectively. Fine business, O. M., let’s
hear from you again.—Editor.)
MEGADYNE “INHALES” DX STA-

TIONS FOR HIM!

Editor, SHORT WAVE CRAFT:

I am a newsstand reader of SHORT
WAVE CRAFT magazine and [ believe it is
the best short-wave magazine. I especially
am interested in one and two tube sets
which really ean “inhale” distant stations,

I was lucky enough to procure the
August (1932) issue and suddenly became
interegted in the Megadyne. So, con-
structed the set and, at first, had little suc-
cess with it. After changing the antenna
and crystal detector and a few other ad-
justments I have received some forty-eight
stations, most of these being “anwateurs.”

The set is constructed a little differently
from your description. I used a Frost
rocker-contact potentiometer, and the coil
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and tube sockets arc reversed in their lo-
cation ou the sub-panel. At present, [ am
using a set of Air-King plug-in coils but
also have a few honle-made eoils, I am
using ninety volts on the plate of a 38
Cunningham tube. I had difficulty in vol-
ume with the set but after changing the
antenna this difficulty has been overcome.

T have an L-shaped antenna about 18
feet high at all points. One length of the
antenna runs in an east and west diree-
tion, this length being 75 feet long., The
branch which is about twenty-five fect long
runs to the south at the west end. This
branch is approximately at an 80 degrees
angle to the main branch. The lead-in is
about twenty feet long.

In regard to stations I have received, 43
include amatcurs and four short-wave sta-
tions in the U.S. I received a foreign sta-
tion, which I believe was EAQ at Madrid.
All announcements were made in Spanish
with the exception of the one at the clos-
ing of the program. This was made in
English but I had difficulty in understand-
ing the conversation because of an inter-
mittent howl. The weather here in Streator
was somewhat cloudy and cold. I received
this station on a home-made coil, using
18 turns of No. 26 D.S.C. wire on the plate
coil and 9 turns of No. 28 D.S.C. wire for
the secondary coil. The form used was a
tube base and a %" space was left between
the plate and secondary coil.

IF

YOU have a good Short-Wave
Receiving Station or “Ham™ Sta-
tion, take a clear photo of it and
send it along, with brief descrip-
tion. Send photo of yourself as
well if you do not appear in the
station photo.

Let’s have more sets like the Megadyne
and continue the good work in SHORT WAVE
CRAFT magazine.

ANDREW CHISMAR, JR,,
1507 S. Bloemington St.,
Streator, Illinois.

(The *“Megadyne” secms to have many a
trick “wp its slecve,” judging by the re-
sults you have obtuined with it and alse
those recorded by the many other readers
of SHORT WAVE CRAFT. ['crhaps, some of
you fellows will follow up this “Megadyne”
circuit and develop e new high power
“f-tuber,” by employing either the original
Magadyne circuit or a modification of it,
80 as to utilize one of the newest pentagrid-
converter tubes for ervample. There is a
lot of research to be done in a good “one-
tube” receiver, and we have a hunch that
one of you boys is going to show us a very
startling circuit one of these fine days.
So our advice to all short-wave fans who
read this, is fo get busy tmmediately and
aece what you can discover along the line of
a “I-tube” recciving circuit, using one of
the newest tubes. Perhaps the secret of
operating a loud speaker in real “loud’
fashion lies in the use of one of the new
power tubes,—Editor,)

“GLOBE TROTTER” GOT HIM EVE-
RYTHING BUT A “RAISE.”

Editor, SHORT WAVE CRAFT:

There are some things T must get off
my chest—so here goes! I am one of the
many “hams” soldering a lot of wires and
gadgets together and expect to get Eng-
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land, Rome and so forth. But, why worry
about trying to design a circuit when you
folks can do it for us. I built the “Globe
Trotter” and I got everything on it but
a raise in salary! The ecircuit is a dandy.
Instead of using a .0001 mf. for regener-
ation, I use a .00035 mf. with good results.
I have built lots of circuits from the SHoRT
WAVvE CrAFT magazine and they are all
0.K.; Mister, we just couldn’t get along
without it.

1 am constructing a “midget” set, which
I hope to win a prize with from your
magazine. It is 5”x5"x53” which is quite
small. I will answer any questions that
any of the “hams” would write to me.

L. B. HOLTZ,
1159 Brewster Avenue,
Akron, Ohio.

(We have had a lot of interesting letters
concerning the “GLOBE TROTTER" but it
geems you had some cxtra fine results with
it, Yea, the “Globe Trotter” muade a lot
of friends and one thing about it—it’'s al-
most fmpossible to build a short-wave re-
ceiver “worth a ding” and composed of less
parts, or wuaing a smalley number of tubes
or batteries. (ilad you have found other
circuits published in SHORT WAVE CRAFT
quite worthwhile and *“workable.” Let's
have a look at the midget set when you
have it ready.—Editor,)

JULY NUMBER A GEM!

Editor, SHORT WavB CRAFT:

1 found the July number of SHORT WAVE
CRAFT to be a “gem;” packed full of in-
teresting articles and teeming with inter-

est.
A. 8. HUNTER. D.D.S,,
Box 311,
Durhan, N. C.

(Thanks, Doctor, vcry much for your
welcome letter; the editors are constantly
aiming to make each succeeding issue of
SHORT WAvE CRAFT more interesting and
more valuable to each and erery reader—

Editor.)

DOERLE SET “GETS” HUNDREDS
OF STATIONS!

Editor, SHORT WAVE CRAFT:

I have been & reader of SHorT WaAVB
CRAFT ever since you started publishing it
and I praise it very highly because I think
it is the “swellest” magazine on the market.
I built that “Doerle” two tube set de-
scribed in the December-January, 1932,
issue of SHORT WAVE CRAFT and it sure
does work fine. I have gotten over 400
stations in a month and have all the dis-
tricts except the 7th. I am hoping to pick
up a cheap and dependable transmitter
from someone. I am listing some short
wave broadcasting stations I have received:
W3XAU, WBXK, W3XL, VEIG, WiXAA,
W2XAF and WIXF, ete. I wish to get in
touch with someone who has a nice 20
watt job and if 8o, please send me the
diagram. I will be glad to answer any
questions regarding the Doerle set and
don’t be bashful, you boys.

JEROME WILLIG,
437 E, Lawson Street.
St. Paul, Minn.

(Over 400 atations in a short time and
all on the Doerle 2-Tube Receiver; hot
stuff!—Jerome, The editor does not recol-
lect hearing of a 2-tube receiver which has
accomplished resulta that could excell thuse
achieved by short-wave “fane” qll over the
world with this set. You will undoubtedly
find however that some of the new I and 2
tube nets, such s the *“Oscillodyne” de-
seribed by Mr. Worcester in recent num-
bers of SHORT WAVE CRAFT will give you
plenty of thrilis. The Oscillodyne certainly
does a lot of things which one wouldn't ex-
pect offhand from a one or two tube set.—
Editor.) (Continued on page 37%8)
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Front and top view of the 9-tuhe Superhet
fitted with sliding “drawer” coil and
switch.

® THE Postal International is a 9-tube

short-wave professional type re-
ceiver of the genus supcrheterods:e
and covers a range of 1,540 to 15,000
kilocycles in four steps. Each wave
band is covered by specially designed
multiformers, each set consisting of
three coils individually shielded in
copper compartments. The three coils
for the R.F., detector, and oscillator
circuits for any given band are ar-
ranged in a partitioned copper drawer
or can, fitted with a bakelite top, which
carries the switch contact pins ar-
ranged in rows as the picture shows.
This principle of changing the coils in
such a complicated circuit as the super-
het, has been used in some of the com-
mercial receivers designed and built
for government service, and it there-
fore has a strong family tree behind it.
One thing about this method of build-
ing the switch type coils is that the
leads are kept short, as they should
be in all short-wave receivers, and by
the design of the switch springs here
employed a firm and positive contact is
assured at all times.

To change from one band to another
all the operator has to do is to pull out

or
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Close up of one set of coils in sliding
shield bhox; in one position of the
“drawer” “normal” tuning results—moved
one half inch, “band-spread” is provided.

the front panel of each coil unit being
engraved with the frequency range in
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9-Tube
Superheterodyne
Has Coil Switch

By M. S. MILLER"

Here is a well-designed 9-tube ““Pro” type superhet

receiver which covers the short-wave bands in four

steps, with switch type ‘‘drawer” coils; it provides
“band-spread’ whenever desired.

pulling the drawer out % inch the ad-
vantage of “band-spread” tuning may
be enjoyed, the band being spread over
65 degrees of the dial for example, in
all of the four amateur bands.

A tuned radio frequency amplifier
stage is used ahead of the first de-
tector, which helps to eliminate repeat
spots or image-frequency interference
found in many superhet receivers. The
variable condenser connected in series
with the antenna circuit, coupled to the
grid of the R.F. amplifier stage, makes
it possible to match the R.F. and first
detector tuning circuits, so that they
will track aecurately.

*Enginecer. I’nstal Radlo Corp.

one ‘“coil drawer” and insert another, K.C. to which it responds. By simply (Continued on page 362)
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Diagram of connections used in the Postal International 9-Tube Superhet.

All three coils, R.F., detector, and oscillator, are

simultaneously changed in one single operation from the front panel, by a simple one-half inch movement of the complete coil

shield box or “drawer”; the set being converted from ordinary tuning to bhand-spread tuning in a jiffy.

spread over 65 degrees of the dial.
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A Few ‘“Hot" Opinions From Our Readers

“CQ.” Club Wants Code Test

Editor, SHORT WAVE CRAFT:

At the last regular meeting of this club
a resolution was passed that this organ-
ization go on record as protesting against
that- part of your program in which you
foster the elimination of the code test for
all below six meters. Our experience has
been that the harder it is to secure a
license, the more it is appreciated. In
fact, there are too many amateurs on the
air now who do not have sufficient know-
ledge of radio fundamentals to properly
operate their stations. R . X

If the bars were let down in this partie-
ular case, it would not be long before the
amateur bands were so crowded with be-
ginners that the regular “ham” would not
have room to handle his traffic. We believe
in encouraging the beginner in every way
possible, but if he is “worth his salt” at
all he will learn the code so he can take
his place among the other amateurs.

We are in favor of leaving the re-
quirements stand as they now read, and
are prepared to give our entire strength
and influence to that cause.

CQ CLUB,
A. C. Brown, JIr.. Secretary,
60 North 63rd Street, Philadelphia, Pa.

No Code Below 6 Meters!

Editor, SHORT WAVE CRAFT:

I have been reading your magazine for
a number of years and can say I have
found no better. I would like very much
to become a member of your League, be-
cause 1 believe your aiths are to be en-
couraged and upheld. I also believe if the
~five meter” band were open to persons
who could obtain licenses without the code
test, there would be a greater amount of
interest shown in ultra short waves—there-
fore more experimenting, and further de-
velopment of this so-called ‘“back yard
band.”

Understand, I do not say code should be
abolished in all bands; heaven forbid!
There are enough *“‘rotten” operators on the
air to prove that. Keep the same stand-
ards or even make them higher and 1 feel
there will be a greater respect shown to
the amateur radio game.

I believe that if code is done away with
below six meters, there should be given a
test on the technical part, so thorough that
when the prospective operator could qualify
he would be able to operate a station that
would be in all respects a ‘““true ham sta-
tion.

In one way the code is a barrier to great-
er experimenting, as I have found out my-
self. I was one who thought that code was
not important. After failing the ‘“exam”
once, 1 got busy and am now a full-fledged
amateur,

All it takes is a little work, and if some
who would like to become amateurs would
study the code, they would learn it in the

same length of time it takes them to con-
demn and talk about how hard it is. I've
tried it and know. Nevertheless, there
would be a great deal more experimenting
below six meters here in college, if it were
not for the ‘‘code test.”

I hope I have made myself plain. Here
is my argument: No code below six meters,
but a thorough exam; code in the other
bands.

Jack Gardner, WIGIJE
Dept. of Physics
Western Kentucky Teachers College
Bowling Green, Ky.

A Voice From Minnesota

Editor, SHORT WAVE CRAFT:

I have been reading the letters in your
magazine from fans and fellow members of

Get Your Button!

The illustration here-
with shows the beautiful @ Wq
design of the “Official” L
Short Wave League but- ™
ton, which is available to
everyone who omes a
mepber of the Short
Wave League.

The requirements for
joining the League are
explained in a booklet, copies of which
will be mailed upon request. The button
measures 3, inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

L EACY

Please note that you ¢an order your but-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 36 centa. A solid gold bat-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.
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the SHorRT WAVE LEAGUE but I did not see
one from a representative in this northern
Minnesota country. I “tinkered” with
radios some years ago but gave it up. Then,
thanks to SHORT WAVE CrafrT I took it up
again. One little set that brings in the
stations is the ‘“‘Old Reliable” described in
the March issue. 1 have received EAQ and
GSB with a “sock,” South American sta-
tions most any night, and Honolulu when-
ever they are on; all with “verifications.”
I am trying to master the old “dot and
dash” code so I can soon be “on the air”
to mess it up a little worse.

I think “S. W. C.” is a swell magazine
for anyone interested in radio. TI'll never
be without it.

I will gladly answer all letters from any
other “fans,” ‘“hams,” or “what have you,”

www americanradiohistorv com

living any place where the “grand old mag”
travels.
Bob Snow,
Grand Rapids, Minn,

He’s for Phone “Ticket”—Less
Code

Editor, SHORT WAVE CRAFT:

I've been reading, nay “studying” SHORT
WAVE CRAFT for a long time and also want
to comment upon your proposed ‘“phone”
league. Your views are commendable.

Why should everyone be compelled to
learn to ‘“‘pound brass” to obtain a govern-
ment license? I owned a short-wave sta-
tion W8GSU, and I know that after the in-
convenience of learning the code, I never
had but one occasion to use it and there-
fore believe that the code should be op-
tional.

Do the “brass pounders” think that either
because of their intense desire to send C.W.
or ‘lack of funds” or ambition to procure
the additional equipment to make a phone
station, that the rest of us should be com-
pelled to handle a key?

I am a very busy service man and my
hobby is to develop quality in wvarious
equipments for phone work or P.A.
systems. .

The C.W. bugs in this town develop ter-
rific thumps and snaps and crackles in the
B.C. set while the phone men are rarely
ever guilty of causing even minor dis-
turbances.

This phone work as required by the
F.RC. demands high-grade equipment,
using M.O.P.A. or similar design and re-
quires ordinarily a very different knowl-
edge of radio. Anyone can rig up an os-
cillator or an osc.-amp, and zig-zag out into
space.

More power to you, Mr. Gernsback. Go
to it and we'll show the old “brass pound-
ers” some real phone business.

I'm willing to be instrumental in form-
ing local chapters of such an organization
and such an organization will be recognized
by the F.R.C. as there undoubtedly is
plenty of reom for both phone and CW in
the ether, with no interference from either.

I've no quarrel with “C.W.,”” mind you,
but when “brass rules phone"—or so at-
tempts. Oh! Oh! One man’s liberty ends
where it begins to tread upon his fellow
man!

J. 0. Roberts,
102 W. Saginaw,
St. Louis, Mich.

(We ghall be pleased to have your opinion
regarding the “code-less” license for trans-
mitters operating below five meters. We
shall also be very glad to receive some
constructive suggestions from our readers
as to new subjects they would like to have
discussed or presented in this department.
—Editor.)
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SOLDERING IRON
SUPPORT

$5.00 I’rize Winner.

ASnE], . SOLDERInG
MOUNTING saon
SRACKET E |~ A

~E
o

( i J Py macwer /f
"’U“‘:’ 4%a0w BAR LJ\ |

e SECTONAL viEw OF
MOUNTING
BRACKET CLAMPING METROO

B —|

The soldering iron Is a tool that always
seems t0 be in the way, when working on
radlo sets. This kink offers a novel way
of solving the pruhileor. ‘The Ilustration
clearly shows the arrangement, 1wt it may
be well to add. thst in case the soldering
iron 18 made of iron, the small irom har
shown, of course, will not be necessary:
as some irons are made of brass, etr., the
magnet will not earry the iron, which cails
tor the u.e of the iron har.

The writer obtained the steel magnet
from an old cone speaker, hut any guod
magnet will fulfill the purpose. The mag-
net may he mounted in any deslred po-
sition. In this case It was placed on the
wall right over the work hench. ‘This
kink can be used on hoth electric as well
as gas irons. ‘The heat from the fron will
not affect the marnet.—llenry Henrtksen.

vy

CHANGING 6 VT. BAT-
TERY TO 2 VT.

Anoarhy

1933

at regular space rates.

looking for.

ArPar s ot

AP e e e g o e A A

{ $5.00 For Best
{ Short Wave Kink

The Editor will award a five dollar prize each month
for the best short-wave kink submitted by our readers.
All other kinks accepted and published will be paid for
Look over these “kinks” and
they will give you some idea of what the editors are
Send a typewritten or ink description,
with sketch, of your favorite short-wave kink to the
“Kink” Editor, SHORT WAYE CRAFT.

N N S N N Sy i

g g Sl b Jh b S S S B s g s e e o v

AUTOMATIC LIGHTNING

L

TO DOVBLET

RECEIVER

GROWND

As o £round is used with the ‘“doublet’’
! (one wire beln® used as a counter-

SCREw LEAD STRAPSS BAKELITE
“ -

eduLATION BLOCKS

I
BOLY AND

6 voLr wWING NUT
STORAGE (+) TERMINAL
BAYTERY —

The six volt storage batterles may be

easlly adapted 10 supPly the two-volt tubes
by first cutting out with a hack saw the
connectlng siraps between cclls as shown
in sketch. Then make four new straps of
heavy lead to reach diagonally across to
the three plus and three tulnus terminals.
Then drill down inte the top of each hat-
tery termtnal and tap for a small marhine
screw; also drill holes In the emis of each
of the straps, 'Then secure the straps to
the tops of the posts as illustrated. fasten.
Ing_them down with brass machine screws.
Drill through the two center nosts to take
a wing-nut. Ftnally solder all host con-
nections carefully, Hakelite strips may he
placed between 1he connecting strapR Lo
prevent a short-circuit. When charglog
use the two and four volt sides of the
charger.—John Terveen

yvy
BATTERY KINK

If your A or "B bhatterles must
withistand a bigh amperage drain there is
a niore economleal method than connecting
the cells in series and buying a new get
when they are worn out. The method ig
to buy two sets at the same tlme and
connect them in multiple gserles. They
will last at least thirty per cent longer
than if the two serles of cells had heen
used consecutively, —Patrick A. Schiavone.

poise). there inust be n switech which will
enable a person ta “‘ground” the doublet
antenna when not in use, especially in the
sumier time, The antenns should always
be grounded when not in use, This device
is entirely automatic, that s, it is con-
fiected across the receiver atl the time and
1t functions whether or not the recelver is
in use. It comsists of two small Neon
buibs, which are mounted tn 8 doeuble
porcelain »ocket. The screw aection of
cach bulb s connected acro<s either side
of your antenna.

vyvy

HOME-MADE POTEN-
TIOMETER

Ity purchasing a number of different
makes and sizes of ordinary leaml pencils,
quite gerviceable rheostats anit potentiom-
eter: can be made with a rotating slider
arm made of spring brass arranged to
slide over the graphite strip within the
nenctl. one slde of the hencll wood being
grounil away or one-half of the bencil woml
temoved by seaking.

MOUNT™D

FiniSHED
VNI saew

&

" File msuLaTion
AWAY FOR CONTACT ARM
. _CARBON DiGTai
T RESISTOR,

© vigma- suary A
"G HLE
SOLDERMG

i ] BECE
"n“m"ss‘“ © o
s

CENTER CONTACT

e

This device can be used to a great ad-
vantage and 1s surprisingly cfticlent when
tutlt correctly. Now as to the c0st of
construction: it runs about ten cent.. To
construct this ‘‘pot’” first take a niece of
bakelite or hard rubber about 2¥ x 24"
and drlll the lioles to fit the shaft used
anct the resistor, which is of the carbon
biRtaif type. Next brocure an ol rheostat
with a removable contact arm and shaft
and mount on the bhakelite hase as shown
in the drawing. ‘TI'ake the reslstor. whether
it 1s 1.000 or 50,000—no matter what size
—and file the insulation off lengthwise,
hend lcopd In the end and fasten doun
with small Lolts and attach the soldering
lugs. Now, 1If this resistor is used Just to
try out rome new circuit which you think
will be a “wow.”” 1 would advise you to
buy a good volume contrel, as this outfit
takes a very fine adjustment and covers the
whole scate In ahout 45 degrees.—John
Zoellner, Jv.

BAND-SPREAD KINK

With thiree plates of a condenser and a
skate “'toe clamp adfustment’™ a very gomd
arrangement may be inade 1o form a band-
spread condensef. Use large Dlates: bolt
the iwe stator plates on pleces of bakellta
which in turn are flzed on & plece such as

ROTOR PLATE

RGHT-HAND TuREAD LEFT-HAND TMREAD

a loe clamp of a roiler skate. Use the
screw  hart to vary the distance Detween
plates by exterting a shaft on to Ht aml a
knob. Il & skate “gadget” is not avall-
ahle a suitable arrangement- may be made
by threading a rod with left and right

hand dies, and suitahly tapping angle-
pleces to screw on the threads.—Stuart
Kmith.
vvyy
PHONE-SPEAKER JACK
SYSTEM
DOUBLE POLE PuDNE
OOUSLE TwROw Jatks
SwTCn ‘
——
Seeacen
Y m‘?
Ly PHOVES
TO RECEIVER.

The diagram shows two phone jacks. one
for “‘headphooe’” ronnection and the other
for ““loud speaker'* connectlon. When the
receptlon is aot Soud and clear for the
speaker, throw the «nuble-pole, doullp-
theow switch 1o the phone pocition and
vice-versa.—Eugene Knauss.

vyvyy
COATING RESISTORS

To cover unprotected catbon reslstors
obtain two or three old **R’° battertes and
remove the fealing wax that covers the top
surface of the batteries. Now, place the
wak Inh & pan or tin ran and hcat over
a stove to roelt the substance. \Vhen the
wax 8 thoroughly melted. dip the carbon
resistors in the wax.—M. Oyama.

CARBON
RESISTOR
/

MOLTEN ) {
Staling
WAK
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WINDING TUBE-BASE
COILS

i TUBE BAsE
L

VISE

== |4

5

Tube-hase roll forms are easlly mounted
for winding by means of a spool and C-
:laﬂm held In a vise as illustrated,—Aivin
*alley.

vvVvyy

CONNECTING TWO PAIRS
OF PHONES

MEADLESS SCREW

When some stray ham hlows Into the
shack to hear Sour outfit perk., you hunt
around, vainly szeeking an elastic hand to
bind the phone tips together for an extra
pair of phones. By joining twoe binding
posta with a headless screw many tempers-
mental hams have been converted into ""re3
fined gentlenen,” and we are sure that
this amazingly slwple device will make
new men of you {uo!—Edward 8, HIIL

vwvyy
STAND-OFF INSULATOR

TELEPMONE RECEIVER CaSE

g

)
NyTS &
SCREWS

% v
o wiiL __.J @ | walL

Noeding a ““stand-off’’ insulator and not
having one handy, 1 made one from an old
telephone receiver case. The cap i3 screwed
to the wall and the other part twisted on.
The wire may be loobed around the end
or fasteaed o & nut and bolt in the hole
in the end as Hlustrated.—Herbert Plum-
mer.

vYyy
HANDLE FOR PLUG-IN

L

 STamp QR PASTE OM
]

o
7 gt
BAXELITE o8

wARD
R @ o

This handle protects the windinks. and
the colls can he plugged In with more ease.
Cut a piece of bakelite as shown for each
handle, pour sealing wax in the tube base,
insert small end of bakelite in the bass
and hold in place until the wax hardens.
The handle may also be Pinned In place,
instead of using wax to hold it in place.
It 13 consldered the best Dractice to keep
the inside of the coll forms emply or
holiow; otherwise certaln dlelectric losses
occur.—W. Hargett.
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OF THE

SHORT WAVE CRAFT for OCTOBER, 1933
SHORT WAVE STATIONS
WORLD
SECTION ONE
fore be identified by the average listener,

As promised in the last issue, we are present.
ing herewith a complete, revised and combined
list of the short wave broadcasting, experiment-
al and commercial radiophone stations of the
world. This is arranged according to frequency,
but the wavelength figures are also given for the
benefit of readers who are more accustomed to
working with “meters” than with “kiloeycles.”
All the stations in this list, with one or two ex-
ceptlons of the time stat:ons, use telephone trans-
mission of one kind or another and can there-

Stations are classified as follows:
mental transmissions.

C—Commerecial phone.

The September, 1933, issue (copies mailed for
25c¢) contained a very fine list of police, airport
and television stations, which was marked “Sec-
tion Two,” This will reappear in the November
issue with the latest corrections and additions.
Section One (this month’s list) will be published
again in the December issue, also with last min-
ute changes. Note: Stations marked with a star
(*) are the most active and easily heard stations
and transmit at fairly regular times.

B—Broadcast service. X-—Experi-

Around-the-Clock Listening Guide

Although short wave reception is notorious for
its irregularity and seeming inconsistency
(wherein lies its greatest appeal to the sporting
listener), it is a good idea to follow a general
schedule as far as wavelength in relation to the
time of the day is concerned. The observance of
a few simple rules will save the short wave fan

ularly during bright daylight, listen between 13
and 22 meters (21540 to 13000 kc.).

To the east of the listener, from about noon to
10:00 p. m., the 20-35 meter will be found very
productive. To the west of the listener this same
band is best from about midnight until shortly
after daybreak. After dark, results above 35
meters are usually much better than during day-

a lot of otherwise wasted time. light. These general rules hold good whether
From daybreak to mid-afternoon, and partic- you live in the United States or in China.

31000 kc. WEXI | 21000 kc. OK1! (19850 kc. WMI 18310 kc. GAS |17770 kc. * GSG
9.68 metars 14.28 metars 15.10 metars ° 16.38 maters -B- 16.88 meters
Wastinghouse Elactric PODEBRADY, AT &T CO., DEAL, N. J. Gaenaeral Post Office British Broad. Corp.

__SAXONBURG, PA. _CZECHOSLOVAKIA 19830 ke FTD RUGBY, ENGLAND DAVENTRY, ENGLAND

» — ". i
27800 kc. WEXD | 20730 kc. LSY 15.12 meters 118310 ke. FZS AL LI L
10.79 meters 14.47 meters ST. ASSISE, FRANCE . 17770 k PHI
' 16.38 maters C.
PaLD ALTo, CALIF. Sl " —— o —_| SAIGON, INDO-CHINA [-B-  16.88 maeters
25700 K. W2XEG | Commersisl radiophons 19400 lltsti.s FF'RO, FRE | o 3'p. m. Sundays HUIZEN, HOLLAND
- T - .45 maeters
Radio |(;06r7p mo-i'.;‘mcnca 20680 kc- LSN|__ ST: ASSEE FRANCE‘ 18240 kC- FRO FRE P Ship.
- - m
NEW BRUNSWICK, N. J. | ,i‘%ﬁ’%g}l{s‘% 19300 ll(!_‘(;5 ' FTM ST ASSISE, FRANCE < Ph'”so "F's's':
55 meters ones to ore
24000 'I“i; m.""wsxq Telephony with Europe ST-IOA‘-‘*S':IE-'OFR":,Z?E 1228170 kc. CGA Work on 'f‘hls arm‘l rhithr
— e . maters channels

_ SAN MATEO, CAUF. | 20680 kc. LSX 192‘401— DF; DRUMMONDVILLE, QUEBEC —

21540 k. K WBXK | pUbS0 meters Is‘;; raters CANADA 117300 kc. wsXxL

-8- 13.93 m . : 17.34 met

wesrsmsuo%s;é ELECTRIC Telephony with U. 5. WSS T L0 18100 ||‘6¢5-1 oo GBK DAYION, OHIO
lays KDK . WNC|© .
7 a. m.-2 zro"g‘rarr:: ays A 20680 lkc FSR 19220 I(fo- maters BGC;B:';#‘ P?’:G?!Iﬁ?) 17300 ’(c;; wsxu
n ) PHONE A. 7. & T. CO., DEAL, N. J. - 7.4 meters

21470 kc. GSH PARIS- SMGON Transoceanic radiophone 18050 kc_ KQJ OAKLAND, CALIF.

-B 13.97 meters 20620 kc. PMB e 16.61 meters AT
"‘"Jit‘.,..',ﬁ%.?.,..ﬁ?" 7 PN 18820 kc. PLE BOLINAS, CALIF. 17300 l(c. WIXL
British Empire programs Bandoeng, Java -C- 15,94 meters Transpacific "d'°ph°"' 7.34 meters

L X_D.l_l 3:104:00 a. m.; 8-9:20 a. m. . Mhﬂ%gnpe Java. 17856 k?:ﬂ PLF ANOKA MINN.

21420 kc. W2 — ™ Lot gLt : -

maters 20140 kc. DWG| = @0am _ B i 17110 kc. woo
it co DEAL, N. J. 14.89 met
Exp-nmonul ‘radiophone 'N¢U$g, ggl;'k?ANY 18620 I':‘I:; . GBJ ( ‘Radic Malabar') 2 1. & T"ézom".?EXLhN J.
ests a.m.=3 p. M. =10 maters Transoceanic radiophone
om0 General Post Offi
21400 |'4‘§|- . WLO - 19950 ke LSG AR 17850 Il:(:; ’WZXAO
7 CAbul L ch.phony mfh Montreal Engrecs 17110 kc. W2XDO
A T. & T. CO, 15.03 meters Radio Corp. of America 17.62 +
Trantocearic phone” WENOSARES 118620 ke,  GAU| NEW SRURSWICK N b AR
A CER T e TN 17830 ke. PCV | OCEAN GaTE, N. J.
21130 kc. LSM 19950 k¢ DlH General Post Office ¢ 16.82 met
14.15 maters . RUGBY, ENGLAND - At 17080 kc. GBC
BUENOS AIRES, g P o T | KOOTWINK HOLLAND e 17,55 meters
ARGENTINA 18370 kc. PMC 00900 & . RUGBY, ENGLAND
Commercial radaophono —_—
21020 ke, LSN| 1908 ke, LSG| oS Ty. (17780 ke, dWIXAL jop0ke.  PCL
meters o
142. au'é%?'&'n’iss 12 A | NATIONAL BROAD. CO. 14:- 18.40 meter
BUENOS, WIRES, ARGENTINA 18350 ke. WLA Bound Brook, N, J, | ™ kooTWIJK, HOLLAND
ARGENTINA 10:30 a. m.+3:30 p. m. -C- 16.35 meters 12:30-6: 30 p m., exc. Sat. and | Works with landoonq from
C cial radiop Commaercial radmphono LAWRENCEVILLE, N. J. Rolavs wJZ 7 a. m.

WWwW americanradiohistorv com
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1 -
Short Wave Stations of the World

16300 kc. WLO | 14530 kc. LSA 11865 kc. * GSE | 10980 RC. ZLW|9600 kc. wCT1AA
-C. 18.40 meters 20.65 meters -B- 25.28 maters -C- 30 meters -8. 31.25 maters

A. T. & T. CO., LAWRENCE- [ BUENOS AIRES, ARGENTINA British Broad. Corp. WELLINGTON N. Z LISBON, PORTUGAL

YILLE, N. J. DAYENTRY, ENGLAND Tests 3-B a. m. Tues. and Friday, 4:30-7:00
14460 kc_ GBW British Empnro programs p. m.

16200 kc. FZR| c. 20,75 meters 10630 kc. PLR| '

-C- 18.50 meters Rugby, England 11830 ke. wW2XE 28.20 maeters 9600 kc. LQA

SAIGON, INDC-CHINA -B- 25.36 meters BANDOENG, JAVA 31.25 meters

Radiophone to Paris 14420 kc. VPD | COLUMBIA BROADCASTING Werk; mﬂ} Holl;nd and. France BUENOS AIRES
20.80 maters SYS., Wayne, N. J. weekdays from o a.’tr;b. some-
16150 kc. GBX SUVA, FIJI ISLANDS | 2:004:00 p. m. Relays WABC fimes after %: 9600 kc. LGN
-C- 18.56 meters 31.23 4
RUGBY, ENGLAND 14150 kc. KKz 11810 ke. * 12RO 1c°54° 'z‘sc‘; WOK BERGEN, NORWAY
A “RADIO “ROmA NaPOLI | AT &7 o
BOLINAS, CALIF. " " ok » &0,
T ' oo Bomar a2 2T | AARENCEVILE U 19600 ke, K XETE
urs NAVY|ARILINGTON va.| 13390 kec. WMA | P2 22 ;_ mspmy -B- 31.25 meters

ime signals, 11557 to noon | .. N e Woman announcer 10520 kc. VLK 2:30{455:;%(3: rf”zs;*‘sxm

15950 kc. PLG LAWRENCEYILLE, N. J. 11790 ke W1XAL -C- SYDNIE?SI Tﬁ’s‘ﬁum 12 midnight
18,80 meters c -
BANDOENG, JAVA 12850 ke. W2XCU SASymsters 9595 kc. HBL
Afternoons. 235 meters BOSTON, MASS. 10410 ke. PDK |7’ .27 mohrs*
AMPERE, N. J. -C- KOOT%S'I?R(’".:!’C;‘LLAND gue of Nations
15860 kc. FTK 11760 kc. XDA Al sty GENEVAT SWITZERLAND
gt ASSE FRancE T k2 TRENSNEWS AGENCY 5:30-4:15 p. m., Saturdays
. : ANGRA, '",:.'.'r:i. Mexico City 10410 kc. KES
15490 kc J1AA| — m————— -X- BOIZ.?#QA;“."" 9590 kc. *VKZME
X- 19.36 maters 12820 kc. *CNR 11760 kc. +DJD « CALIF. i B maters
Mornings -8, C- 23.38 meters -B- 25.50 maters AMALGAMATED WIRELESS,
JAPA DIRECTOR GENERAL ZEESEN, GERMANY 10410 kc. LSY Ltd., Sydney, Australia
W2X ;alograph Ragd Tﬂ‘ophun- 10 a. m.-6 p. m. -B%-ENOS ?lios;." ;;tGENTINA Sun..a Iﬁ!o-%:%% rl ;3..’4:30-8-30
15330 kc. AD tations, Rabat, orocco . m.g 9:30-110: . m.
-B- 19.56 .:.‘:’m 11750 kc. *GSD
GENERAL ELECTRIC co. |12780 kec. GBC | . 25,53 meters 10390 kc. GEBX | 9590 kc. +HBL
Schenectady, N. Y. -C- 23.46 meters BRITISH BROAD. CORP. .C- 20.86 meters _B- 31.27 maeters
Relays WGY, Mon., Wed., Fri., RUGBY. ENGLAND Daventry, England RUGBY ENGLAND
34 p. m.; Sun., '24 p. m, : British Emplro programs ‘ League of Nations,
12290 ke GBU 10350 ke LSX GENEYA, SWITZERLAND
15270 kc. *WZXE -C- 24.4.I meters 11730 ke. PHI - 28, 9; meters ‘__Sfdays S-S‘SL_
-B- 19.65 meters 25.57 meters i
COLUP\;JIVBIA ’;E,orﬁb‘ sys. .Euesv, ENGLAND HUIZEN, e i BUENOS AIRES, ARGENTINA | 9585 kc. *GSC
ayne, -B- 31.29 met:
10 a. m.-Noon 12250 ke. FTN 10150 kc. DIS | " srimish BROAD. CORP
e | =3 24.4 11720 kc. *VESJR 29.64 meters RO
T. ASSISE PARIS . FRANCE | -8- 25.6m 3 . aventry, Englan
15240 ke. *FYA \SNori(s IBuer\(os An)ras Indo- WINNIPEG, é'r‘NADA Press h::::’?; dG.ﬁRMANY British Empire programs
-8- "RAD:?S“C’“O.{.(;‘NIAL" China and Java. Spanish; 7 p. m. Y' |Isﬁ 750 -

Pontoise (Paris), France 12250 k PLM 11705 ke. *FYA Engluh Gs""""" mz 3°Gl:rm':n 9580 kc. *W3XAU
Service de ls Radiodiffusion, | 12250 ke. rs 25,6 meters e e W el b K
103 Rue de Grenelle, Paris [-C- 24.46 meters "“RADIO COLONIAL" AR SRR m. | L L

B-1l1 & m, BANDOENG, JAVA 35Pnnfniu6(ll’laris) Pe M Spanish e BYBERRY, PA.
S p.om; 6 . m.
P '“D’“v P relays WCAU
15210 ke. Ak WSXK 12150 kc. GBS 10000 kc. S T
-8- 19.72 met -C- 24,68 met .
wssmemg’s"z'c %’L’Ecmc s RUGBY, ENGLAND 11650 !;C“ ' YV e LAVIA _9,_570 e ;‘_’,m
5 N eters » -
Sasonburg, Pa. 12150 ke, FQO, FQE | 1 MARACAY, "VENEZUELA e | WESTINGHOUSE ELECTRIC &
10 a. m.-4:15 p. m. 21 C. Q ] Q {Also broadcasts occasionally) 9950 kc GCU MFG. CO,
Relays KDKA 24,68 meters C 30‘I + Springfield, Mass.

. N ST ASSISE, FRANCE 11670 kc. KIO| nuea\'_s ENGLAND & a, m.-midnight, daily
15200 kc. *DJB 12045 ke *NAA -C- KAH{?‘:%'":-:"\:\IAII e -
' ZerdiR. GERMANY 240 meters i A %890 k‘a:o'so e LSN 93560 k3‘|:'33 ' *DJA

7:55 a. m.-4:30 p. m. ARLINGTON, YA, s - -B- .38 meters
Time signals, 11557 1o noon. | 11530 ke. CGA BUENOS AIRES REICHSPOSTZENTRALAMT
26.00 meters LD ETEC 11-15 Schoenberge Strasse
15140 kc. + GSF 1204 NSS | CRUMMONDVILLE, CANADA - Toenay e
B el meters S 9870 ke J1AA e
BRITISH BROAD CORP. 24.89 maters = 3:00-9:00 p. m., Germany
Daventry, England ANNAPOLIS, MD. 11490 kc. GBK -X- ‘olgllomeA.;sAN P
Brifish Empire programs Time signals, 9:87-10 p. m. |-C- BOD&GI.IIQ? "é::gtAND &7 o, m. irraqularly 9'530 kacl_“ -AV'WZXAF
15120 kc. +wHVJ | 12000 kc. FZG aQen - <49 meters
-B- 19.83 meters 24,98 meters 11470 kc. IBDK | 9860 kc. WEAQ| GENERAL ELECTRIC CO.
VATICAN CITY SAIGON, INDO-CHINA 26.15_maters -B- 30.4 meters Schenectady, N. Y.
Rome, ltaly Time sagnals 2-2:05 p. m. S.S. "ELETTRA" TRANSRADIO ESPANOLA Relays WGY programs
Oaily 5:00 to 5:15 a. m. Marconi's yacht Alcala 43-Madrid, Spain 5 p. m.-l a. m.
———————— 11945 kc KKQ 520700 b duil ——
- : 100 p. m. y
15120 kc. J1AA 25.10 meters 11435 kc. DHC - 9510 kc. *GSB
- 19.83 met BOLINAS, CALIF. 26.22 meters -B- 31.55 met
TOKIO, JAPAN NAUEN, GERMANY 9C79° ke. GCW |8 e e
_ lrregular, early morning. 11905 kc. *FYA 11340 l( DAN -~ RUGBg"{‘:4 rE"‘I‘I'G.Ir.‘AND Daventry, Enéland )
-8- 25.16 meters C- E— British Empi
15000 kc. CM6XJ “RADIO COLONIAL" maters 9750 kec. WOF e el e
19.99 mdérs S . IsPon'oilO.l rsaris = NORDElICI"; GERMTANY 30.75 meters 9510 kc *VK3ME
3 B . m, ims signals, 7 a. m m, 5

CENTRAL lrglq':}’ar v, & m L Dou.ncl?t Seewarte, Ham%urq LAWRENCEVILLE' N. J. 31.55 meters
- — 111870 kc. K WSXK 9540 ke. HSP2| AMALGAMATED  WIRELESS,
14620 kc. XDA -8- 25.26 meters 11181 kc. *CT3AQ 31.10 meters

20.50 meters WESTINGHOUSE ELECTRIC | .B- 26.83 meters BROADCASTING SERYICE |©. P. O. Box '272L Meibourne,

TRENS-NEWS AGENCY East Pittsburgh, Pa, FUNCHAL, MADEIRA Post and Telegraph Department Australia

Mezxico City 4:30-10:00 p. m. Tues., Thurs., 5:00-6:30 p. m. Bangkok, Siam Wed., 500-630 a. m Sa'urdoy.
2:30-3 p. m. Relays KDKA programs Sunday, 10:30 a, m,-1:00 p. m. 9-11 a. m., daily 5:00-7:00

www.americanradiohistorv.com
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N -
Short Wave Stations of the World
9430 kc. SR1 8630 kc. WOO 7230 kc. DOA 6270 kc. HKC 6100 kc. + WIXF
-B- 31.6 meters | 34.74 meters 41,46 meters | 47.81 meters -B- 49.18 meters
POZNAN, POLAND OCEAN GATE, N. J. DOEBERITZ, GERMANY BOGOTA, COLOMBIA | DOWNERS GROVE, ILL.
Jvu:;' Ib-:"l p. m, 8630 K - '_m Irregular 8:30.11:30 p. m, | Relays WENR, Chicago
oy a. m, C. - R
Thurs., 1-2:30 p. m.
34.74 meters 16100 ke. K W3IXAL
- — OCEAN GATE, N. J. 7150 kc. HJ4ABB 6250 kc. * CNS8MC -5 49.15 meters
9375 kc. EHSOCI 41.6 meters o ey | NATIONAL BROADCASTING
32.00 meters 8570 kc. WOO | MANIZALES, COLOMBIA | . o 0 ANCA, MOROCCO co-
BERNE, SWITZERLAND | Sat., 11 p. m.-Midnight . Bound Brook, N. J.
3:5’30 p- m < R Monday, 3:004:00 p. m. Relays WJZ programs
AL GATE, N. J. —_— 00, 8
bt T“‘“’"-,.m:w‘ﬁ? a moand| o irday, 330 p. m.el2
6976 kc. EAR110 U T mlquhf
9c33° kfz'ls CGA 8450 kc. PRAG 43 meters - ——|——
-C- 5 ters
B i ! 350 meters MADRID, SPAIN 6243 ke. HKD 6095 kc. *w-:scw
Gl [ PORTO ALEGRE, BRAZIL Tues., Sat., 5:30 p. m. .B- 49.17 maters
DRUMMONDYILLE, CANADA | 830400 o. m. 48.05 meters
[ . BARRANQUILLA, COLOMBIA ‘OWMANCV'A'-;-ibAONTAR'O-
9310 kc. GBC : sclzo kc. PLW 6860 kc. KEL Ldon. ;I’ues 7-ISI ’a. ;n., Thurs
-C- 32.22 meters -C- 36.92 meters -C- 43.70 meters : ri., 3-7 p. m.; Sat., 3-11 p. m
RUGBY, ENGLAND BANDOENG, JAVA BOLINAS, CALIF. 6167 k:“ maters XIF Sun., Il a. m.-8 p. m.
— Transpacific Radiophone MEXICO' CITY. MEXICO —— -
9280 ke Gep 3036 ke.  CNR — 6080 ke. AWIXAA
. -B- - -B- 49.31 meters
SCT 32.33 meters RABAT, MOROCCO 6860kc. Radio
RUGBY, ENGLAND Sunday, 24 p. m. Vituslsl‘” ke. *VE9CLI CHICAGO FEDERATION OF
— — | T - 43.70 meters 48.8 meters | Chi , l||.
9230 kc. FLJ | 7390 ke. DOA PARIS, FRANCE WINNIPEG, CANADA R.'::"WCFL
32.50 meters 37.80 meters 41 a..m 3 p. m. 7:00-9:30 p. m. | .
PARIS. FRANCE DOEBERITZ, GERMANY I —_—
£ I'to 3 p. m. | . | 6075 kc. *OXY
(Eiffel Tower). Time signals . .
256 a. m. and 2:54 p. m. Reichpostzentralamt, Berlin | 6840 kc. CFA 6140 ke. #xWSXK, 494 maters
il _ 43,80 moters :.a- 48,86 metors SKAMLEBOAEK, DENMARK
9200 k. GBS | 7890 kc. VPD | 0RUMMONDYILLE, CANADA |WESTINGHOUSE BLECTRIC & (gujar, 200-6:30 p. m.
32.61 meters R a0grmaters Suxunbl‘lrg. ;a. -
RUGBY, ENGLAND SUYA, FIJI ISLANDS ) Relays KDKA programs, 6072 kc. UOR2
| Transatlantic phone 6753 kc. WOAI 4:30 p. m.- midnight X- 49.4] meters
| — = 'ICSSO I(::.o7 J1AA | c 44,40 meters VIENNA, AUSTRIA
-C- 8.07 maters LAWRENCEVILLE, N. J.
-SC(!ZO l(g:;u i (:‘-CS| TS TN 6125 kc. VE9HX | Tues. and Thurs, 830 8. .
|
RUGBY, ENGLAND — 48.98 meters _
ST ENGLANE 14830 Kke. PDV | 6660 kc. F8KR HaLIFAX, NOVA s5COTIA
8928 k TGX 38,30 meters 45 maters | 8:30-11:15 a. m., 510 p. m. | 6069 kc. VEICS
,‘;-so B — KOOTWIJK, HOLLAND CONSTANTINE, ALGERIA | { 49.43 meters
GUATEMALA cIY, C. A After 9 a. m. S 6122 ke zTJ | YANCOUVER, B. C., CANADA
) &799 " HEP 6515 ke WO A 4'9 maters Fri., 12:30-1:45 a. m.: Sun., 12
[ - - noon-12 midnight
8872 kg.u NPOr.B. 38.47 meters ;bétlsLm':m:: JOHANNESBURG, SOUTH
81 meters LEAGUE OF NATIONS, + NJ o
CAVITE {MANILA) GENEVA, SWITZERLAND || %@ m. 20308 ™ 6060 kc. JWSXAL
Philippine Islands Safurdays 5:30-6:15 p. m. o 49.50 meters
Time signals 9:55-10 p. m. | T 6438 kc. RENI E[ CROSLEY RADIO CORP.
B 7770 ke. FTF| o6 metes 6120 ke. K W2X Cincinnati, O.
38.60 meters W, U. 5. 5. R. -B- 49.02 meters Relays WLW
8872 kzg'm mm;"NAA ST. ASSISE, FRANCE - -| coLumeia n;:scnoc;\srme
ARLINGTON, VA. - 6425 kc. WIXL | | Wayne, N. J., 6:00-11:00 p. m.
Time signals 9:57-10 p. m,, 7770 ke. PCK 45,70 meters ‘_63_060 k4$.50 ,YQ7LO
2:57-3 p. m, 38.60 meters ANOKA. MINN. ! meter
I e FL [ BESAo8  TERE,
8650 ke.  W2XCU| TamtTe ™ 16425 ke. HW3IXL/ 49.02 meters | (s
34.68 meters | .- 45.70 meters | EIFFEL TOWER, PARIS Nairobi, Kenya, Africa
AMPERE, N. J. '7660 kc. FTL NATIONAL BROADCASTING | 5:30-5:45 a. m.; 5:45-12:30, 4:15- 11 a, m.-2 p. m,
| 39.15 meters Cco. : 4:45 p. m. o -
ST. ASSISE, FRANCE Bound Brook, N. J. - —

8650 kc. WBXAG . o 6120 kc. H YVIBC 6060 kc. cMClI
el WO ‘ l.8- 49.02 meters 47.5 meters
DAYTON, CHIO 7520 k;f,-" oters CGE 425 ke. VEIBY | CARACAS, VENEZUELA HAVANA, CUBA

CALGARY, CANADA 46.7 moters 0:30 a. m.l p, m: 55 L ARG G
8650 '(C. VESBY Testing, Tues., Thurs, LONDO:;.NO';TAR'O. 10:00 p. m., nightly S —
34,68 maters - . ANADA - S—
LONDON, ONTARIO, [ - | 6060 kc. wW3IXAU
CANADA 17460 kc. YR 16110 kc. VESCG' 49.50 meters
40.20 meters 6382 kc. HC1DR 49.10 meters BYBERRY, PA.
LYONS, FRANCE 47.00 meters CALCARY, ALTA.. CANADA Relays WCAU, Philadelphia
8650 l(;i- WAXG | | Daily except Sun |o 30 to 1:30 QUITO, ECUADOR ) )
68 meters | B-10 P. m. |_ T
st I [ — - — I6110 ke. VUC 6050 kc. +GSA
T 7444 - BQ -B- 49.1 ters 49.58 meters
8650 kc. W3XX | k:c::.a meters HEQ 6335 ke. VESAP{ CALCUT';‘“A. .:NDIA BRITISH BROAD. CORP,
34,68 meters | LEAGUE OF NATIONS, 47.35 meters 9:30 a. m.-12 noon, except Daventry, England
WASHINGTON, D. C. | GENEYA, SWITZERLAND | DRUMMONDYILLE, CANADA | Fri. and Sat. British Empire programs

WwWWW . americanradiohistorv.com
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6040 kc.  PK3AN 6000 kc.  EAJ25 5690 kc. FIQA 4795 ke.  W3XZ 4105kc.  4NAA
49.67 meters | 50 rmeters | 50.1 meters . 61.56 meters 74.72 meters

SOURABAYA, JAVA

BARCELONA RADIO CLUB,

ADMINISTRATION DES P, T. T,

WASHINGTON, D. C.

ARLINGTON, YA,

69 a. m, BARCELONA, SPAIN Tananarive, Madagascar |———— — | Time signals, 9:57-10 p. m.,
_ o 1 Tues., Wed., Thurs., Fri., 9:30- 4795 kc. VESBY 11:57 a, m, to noon
; 34 p. m., Saturday 11:30 a. m. Sat. and Sun., 62.56 meters
6040 ke. HWIXB —— . RS L LONDON, ONTARIO,
. 5"(6:75 nEu'ou i 6000 kc. *Rvsg | — —" CANADA 13620 k;;-‘m . DOA
Ll 3 Ll | B 50 meters '5550 kc. WwsexXJ) -— S DOEBERITZ mé;r’M
g ot BaSiot " RADIO MOSCOW, U.S. R | S0 metes O ggyg e graxx o o
P o 200500 p. m. daily | COLUMBUS, OHIO | 62.80 meters ‘ o
- WIXAL | — — | WELLINGTON,'NEW l3560 k&. OZ7RL
i ! ! .24 meters
27.67 meters 5970 kc. *HVJ 5170 kc. PMY - COPENHAGEN, DENMARK
{ -B- 50.26 meters -C- 58.00 meters o

BOSTON, MASS.

6030 ke.  VE9CA

49.75 meters

VATICAN CITY (ROME)
' 2.2:15 p. m., daily. Sun., 5-5:30
| a. m.

BANDOENG, JAVA

14760 kc. Radio LL |

PARIS, FRANCE |

63.00 meters

3256 kc. WIXL

92.50 meters

CALGARY, ALTA., CANADA | _ 170 ksf_;o meters PMB " — — i
5900 kc. HJSABE  sourasava, sava | 4750 kg_'n meters W00 3156 ke. PK2AG
6023 kc. XEW . 50.80 meters — ——! OCEAN GATE, N. J. l 95.00 meters
49.8 meters | MEDELLIN, COLOMBIA | 5714 ke. | e y SAMARANG, JAVA
MEXICO CITY, MEXICO n‘on., S7:1 6pi5 8r&.): Tues., -B- 52.5 meters 4700 kc. WIXAB ———
o " Wed."and Fi., 1:30-1030 p. m. | @UITO, ECUADOR, S, A. | s 3124 ke. woo
6020 ke. pyg e e - | PORTLAND, ME. | 03 matrs
-B- 9.93 meters « Mo e
ZEESEN, GERMANY 5857 ke. XDA i?‘s "f,,‘_,l mg!,(,IMPT 14430 kc. DOA
7:00-9:00 p. m., irregular MEXICg.I::I'TnY.“:EXICO PRAGUE, CZECHOSLOVAKIA DOEBé;.I‘?Z, mg;:MANY i 3076 '((:.53 WSXL
' _ ' N g I L E S e c:.’l'c“';"é'fi’u.
6005 '(C. VESDR 83 4975 kc- wsz Wed., Fri. o B
-8- 49.96 meters | 5835 ke. HJ1ABB | 60.30 maters ‘= S
CANADIAN MARCONI co. B B eialets RADIO ENGINEERING tag. 4273 kc. *RV15:2342 '(1‘2:8.0? mﬂZXAW
| ;

Drummondyville, Quebec

BARRANQUILLA, COLOMBIA

ORATORIES, Inc.

7020 meters FISHER'S BLEND, INC.,

7 a. mell p. m. dail ) Daily, 810 p. m.: Thurs., . N. Y. FAR EAST RADIO STATION ¢
Surt; Tl a, ‘r,nl:(‘)p ar'n".': Sun. " 810:30 P-mm- u long liland Chy, | Khabarovsk, Siberia Fourth Ave. and University St.
o . I I Daily, 3-9 a. m. Seattle, Washington
4795 ke. WIXAM - — - =
6005 kc. VE9CU 5710 kc. VESCL | 62.56 maeters '4116 1560 k w1
G ke. Woo c. XAU
CALGARY, CANADA 52.50 meters | . . T2.87 meters L 19935 meters
Irreqular WINNIPEG, CANADA (Time signals.) DEAL, N. J. | BOSTON, MASS,

A Word of Explanation About S. W. Schedules

This list is compiled from many sources, all of which are not in agreement. In fact, conflicting data
are received sometimes from the stations themselves. We are constantly writing to stations all over the
world and reading reports from hundreds of correspondents. We invite individual listeners to inform us
of any stations not listed herewith, or operating on frequencies or hours different from those indicated. All
times given are Eastern Standard. . .

Listeners living in zones operating on daylight saving time niust make their own corrections. .

Special note: please do not ask us to identify ur}known stations from sn_atches gf voice or music. This is
utterly impossible. Make a notation of the dial setting and try for the station again until you get an under-
standable announcement. This list will appear again with last minute corrections, in the December issue.

When to Listen In

By M. Harvey Gernshack

Daylight Saving Time Zone 1 (Australia, New Zealand) 12:15  missions to Zone 4 from 3-5:30 p.m. This

Daylight time ends the last Sunday in
September in the U. S. and Canada and
slightly later in France and England. The
English Empire stations’ schedules will
not be affected, as they are fixed on
(ircenwich Time all year round. Many
U. S. and some foreign stations will make
ecxtensive changes in their schedules at
the time of the change-over. Listeners
should make note of this and be prepared
for recording the changes.

The British Empire Stations

These stations are at present operaiing
as follows:

2:15 am. en GSF (i5, 140 k.c.) and GSD
(11 750 k.c.)

Zone 2 (Indian Ocean) 8:30 a.m.-12:30
p.m. as follows: GSG (17,790 k.c.) 8:30
am.-9:30 am. GSB (9,510 k.e.) 11:30 a.
m.-12:30 p.m. GSF (15,140 k.c.) 9:30 a.m.-
11:30 am. GSE (11865 k.c.) 9:30 a.m.-
12:30 p.m.

Zones 3 and 4 (East and West Africa
and South America) 1-5:30 p.m. on GSB
(9,510 ke.) GSD (11,750 k.e.)

According to “World Radio,”” the publi-
cation of the B. B. C. devoted to empire
broadcasting, a new antenna array is now
being used in connection with GSD trans-

www.americanradiohistorv.com

antenna is directed so that it will cover
South America and the West Indies, as
well as West Africa.

From 1:00 to 3:00 p.m. both GSB and
GSD are directive to East Afriea and the
castern Mediterranean, and from 3:00 to
5:30 p.m., GSB is directed at West Africa,
which GSD also embraces the West In-
dian and also South America arca.

Zone 5, Canada, North Ameriea 6:00 to
8:00 pm. GSB (9,510 ke.) GSF (15,-
140 kel

(GSF will probably have been aband-
oned in favor of GSD or GSA by mid-
September.)
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SHORT WAVE QUESTION BOX

A ratiataruururie "

BEST WIRE SIZE
Harrison J. Blind, W. Lafayette,

asks,

(Q) What is the best wire size for
short-wave plug-i» coils wound on tube
bases or similar forms?

(A) Several years ago this simple ques-
tion would have aroused a storm of arti-
cles and arguments about “low losses.”
lHowever, we now know from experience that
the size of wire used on short-wave coils
intended for regenerative receivers is not
at all critical. For small forms like tuhe
bascs. anything between No. 20 and No. 26

>. C. wire is perfectly satisfactory for
the grld windings; for ticklers and pri-
maries wire as thin as No. 28 is all right.

For coils requiring only a few turns on
larger forms, No, 18 or No. 14 ¢nameled
wire is recommended because it holds bet-
ter against the form and will not work
loose through handling as readily as thin-
ner wire will.

Enamel insulation is all right only if
the turns are spaced. For close-wound
coils it makes the turn-to-turn capacity
too high. Double cotton covering gives
much greater spacing and brings this
“dead” capacity down to a reasonable
amount.

Ind.,

BLUEPRINTS

We wish to advise our readers that we
have no blueprints or other prepared dia-
grams of any kind other than the dia-
grams and picture layouts that appear in
the magazine. These diagrams are pre-
pared at considerable expense, and are as
clear as any radio drawings can be. The
picture layouts particularly are self-
explanatory and should enable any experi-
menter to build the sets illustrated. These
diagrams have been followed successfully
by people who never before built radio
sets-—a tribute that speaks for itself.

2 TUBE DIAGRAM

Russell Morgan, Charleston, W. Va.

(ﬁ Will you please publish the circuit
of Mr. Denton’s “2-Tube A.C. All-Around
Short-Wave Receiver” which appeared in
the September issue of SHORT WAVE CRAFT
in 19327

(A) The diagram you request is shown
on this pafe. Coils that will work with
this set will be found on page 333.

SIZE OF R.F CHOKES

James E. Anderson, Keyser, W. Va.
(Q) What is the exact size of the R.F.
chokes used in the “4,000 Mile Receiver”

described in August, 1933 SHORT WAvVE
CRAFT?
(A) About the most satisfactory size

r‘;’JI_

25.000 OWms
SWATTS

8NF (EaCH)

|]H 4

D;n?ons 2-Tubs A.C. All-Around

Circuit for Mr.
Recaiver.

@® Because of the amount of work involved fn

the drawing of diagrams and the compiiation
of data, we are forced to charge 25¢ each for
letters that are answered directly through the
mail. This fee includes only hand-drawn
schematic drawings. We cannot furnish “pie-
ture-layouts” or “full-sized” working drawings.
Letters mnot accompanied by 25c¢ will be an-
swered in turn on this page. The 25c¢ remit-
tance may be made in the form of stamps or
woin.

Special problems involving cnnsiderahle re-
search ulll be quoted upon request. * We cannot
offer opinions as to the relative merits of com-
mercial instruments.

Correspondents are requesied to write or
print their names and addresses clearly. Hun-
dreds of letters remain unanswered because of

incomplete or illegitle addresses.

R.F. choke to use in an all band short-
wave receiver is 5 millihenries.

(Q) Has the high voltage winding of
the plate voltage a center tap and where
is it connected?

(A) The high voltage winding has a
center tap (which was not shown in the
diagram). It is connected to the common
ground indicated by the heavy line.

(Q) Where can I obtain the coil data
for this receiver?

(A) On page 213 of the Aupust issue
you will find complete data for detector
coils. The coils used in the detector of the
“3-Tube Electrified Signal Gripper” will
work O. K. with Mr. Dunsmore’s set.

IDENTIFYING LF. TRANSFORMERS

Albert J. Miller, Scranton, Pa., asks,
Q) Several months ago you told how

to tell the difference between the primary
and the secondary of an audio transform-
er, according to their relative resistances.
I have an assortment of intermediate-
frequency transformers taken from some
old super-heterodynes. How can I tell the
two windings apart on these? The resis-
tance nicthod doesn’t seem to work.

(A) While there is a very marked dif-
ference in resistance between the primary
and secondary of an audio transformer,
there is only a very slight difference in most
LF. transfornters; in fact, the two wind-
ings are likely to be pretty nearly alike
in this respect.

In many LF. transformers only one
tuning condenser is employed, and almost
without exception this is connected across
the secondary, with the fixed plate going
to the grid lead. Once you have the sec-
ondary spotted, you can readily try revers-
ing the primary leads for best results. If
the transformer has two tuning con-
densers, you are pretty safe in using
either mndmg as either primary or sec-
ondary.

RADIO INTERNATIONAL GUILD

Vietor M. Zerbi, Trudeau, N. Y., asks,

(Q) Will you please inform me as to
whether the Radio International Guild
still exists, and if so, what is its address?

{A) To the best of our knowledge the
Radiec International Guild has been out of
existence about two years. Its headquar-
ters were formerly at Lawrence, Mass,,
and previously in Brooklyn, N. Y.

MF. AND MMF.

H. Newman, Bronx, N, Y., asks,

(Q) In your diagrams and lists of
parts I see condensers listed as both
“mf.” and “mmf.” 1 am confused by these
abbreviations and wish you would explain
them clearly.

(A) The abbreviation “mf.” stands for
“microfarad,” which is one-millionth of a
farad, the unit of electrical capacitance.
The abbreviation “mmf.” is a millionth of
a millionth of a farad, and is used to
designate the sizes of very small conden-
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sers whose value in “mf.” would require
a lot of ciphers. For instance, a conden-
ser of .00005 mf. capacity is easier to list
if it is given as 50 mmf. The popular
.00014-mf. variable condenser used for
short-wave tuning may also be written as
140 mmf. For the sake of convenience in
tulking, the “mmf.” may be expressed as
“micromikes.”

TUNING CONDENSER FOR
COLATOR” RECEIVER

George Bixler, Milwaukee, Wisc.

(Q) What size tumng condenser is used
in the “Percolator” receiver on page 72
of the June, 1933 SHORT WAVE CRAFT?

(A} With the coil data given in the
text a 75 mmf. condenser will be needed
to cover the various bands,

(Q) Would 4 wire-wound potentiometcr
work better than a carbon one?

(A) If a one microfared by-pass con-
denser is shunted across the pofentiometer,
there will be no difference in the operation
of either the carbon or wire-wound type.

“PER-

“SIGNAL GRIPPER” QUERY

Walter Strzalkowski, Dover, N. J.

(Q) Can you tell me the value of the
R.F. choke coil used in the “3-tube Signal
Gripper” described in SHORT WaAvE CRAFT,
November, 19327

(A) The value of the choke coﬂs used
in the various Doerle receivers is b milli-
henries.

(Q) Is a 100 mmf. condenser suitable
for the R.F. and detector stages?
(A) A 100 mmf. condenser will work

0. K. but with the coils described for this
set there will be no over-lap in the tun-
ing range and there may be a slight space
not covered between the ranges of the coils,

BAND-SPREAD

Edward Frye, St. Albans, N. Y.

(Q) Could you please tell me the value
of the R.F. choke used in the ‘“Electrified
3-Tube Doerle Signal Gripper”?

(A) This is a 5 millihenry choke.

(Q) Could I introduce “band spread-
ing” in this circuit by simply pnrarlelmg
the regular tumng condenser with one of
a smaller value?

(A) Yes—the added condensers will
then be used for tuning and the large ones
for setting the bands. The capacity of the
Sgded t.;_ondensers would be between 20 and

mmf.

S. W. ADAIPTER

J. W. Fuller, Chattanooga, Tenn.
(Q) Would you publish a diagram of
the “Simple Short Wave Adnpter” de-

seribed in the May, 1933 SHORT WavE
CrAFT using a 227 instead of the battery
type tube?

(A) Here is a circuit of the simple
short wave adapter modified to use the
type 27 tube with 2% volts A.C. on the fila-
ment.

YrL

ANT COND.

< THES  armsE

el
o= pute

L

4T,
-

Hook-up for $5-W Adapter, using a 27 tube instead
of a battery type tube.
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SHORT WAVE CRAFT for

The ‘53" 1-Tube

Twinplex
(Continued from page 332)

Detector Action Strong

The use of this tube as a detector results
in & substantially greater output than is
possible from the usual low-mu triode,
while maintaining the desirable characteris-
ties of this type of regenerative detector;
namely stable and foolproof operation and
simplified construction. As is well known,
a screen-grid detector is often rather tricky
in operation, especially when regeneration
is controlled by screen-grid voltage varia-
tion, which often proves somewhat confus-
ing to a beginner.

Regeneration is controlled by varying the
plate voltage by means of a 25,000 ohm
potentiometer. Independent volume con-
trol is provided by a 200,000 ohm potenti-
ometer across the audio frequency trans-
former secondary as the volume often be-
comes too great for comfortable headphone
reception particularly on strong amateur
and 49 meter broadcasting stations.

The tuning condenser has a capacity of
140 mmf. and is employed in conjunction
with a set of short wave octo coils.

Plate Supply from Batteries or “B”
Eliminator

It will be noted that a plate potential of
180 volts is required and this may be ob-
tained either from dry batteries or a well
filtered "B" supply. The heaters require
2% volts A.C. which may be obtained from
a suitable step down transformer.

The general layout of the various parts
can be noted from the photographs. It
will be seen that an aluminum panel is
employed in conjunction with a wood base-
board. The panel is 6”x9”x1/16” and the
baseboard 77x9”x%”. The variable con-
denser along with the two potentiometers
are mounted on the front panel while the
remaining apparatus is mounted to the
baseboard. External connections are made
by means of Fahnestock clips mounted at
the rear of the baseboard.

The antenna compensating condenser
is made by connecting a piece of bus-bar
wire to the antenna clip and bending up-
right as shown. The other electrode con-
sists of about 15 turns of hook-up wire
coiled around the bus bar. Adjustment is
effected by moving the coil off of the wire
until the desired coupling is obtained. For
this reason, it is desirable not to wind the
hook-up wire too tightly around the bus-
bar or it will not be possible to slide the
coil conveniently. The adjustment of this
condenser is not critical and for normal
operation can be left “all in.” When “dead
spots” produced by antenna absorption are
encountered the coil can be moved off the
busbar until the dead area is reduced to
one or two dial divisions. As this results
in decreased input it is advisable to in-
crease this capacity when the “dead spot”
area has been passed.

When wiring the set it is absolutelly es-
sential to ground one of the heater lines,
as shown, if satisfactory operation is to be
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THORO

. . . the

HOROUGHBRED horses wusu-

ally win. So do thoroughbred
receivers. There is a pedigree
behind the NATIONAL FB-7. NA-
TIONAL CO. has been making
Engineering Specialties since 1914.
In 1922, it pioneecred a fully
equipped Radio Lsborstory and
entered the Radio field. Since
then the name of NATIONAL has
been synonymous with fine radio.
Five full years ago, short-wave
listeners heard sround the world
with the first NATIONAL Short-
Wave THRILL BOXES. Esch
year since then NATIONAL Short-
wave Receivers have been de.
veloped and improved. . . . Pedi-
gree counts. The FB-7 is a winner.

FB-7 Highspotted

The FB-7 has a 7-tube superheterodyne circuit,
with an electron-coupled beat-fraquency oscilla-
tor which helps materially in tuning in distant

stations.  Exclusive features

coil-change

fereign
Front-of-panel

quency-drift.
our catalogue.

NATIONAL
FB-7

SHORT-WAVE RECEIVER

include:
without disturbing L F
shielding; Full-vision velvet-vernier dial; Tuning-
chart on front panel: Class A pewer-pentode out-
put . . . Loudspeaker operation with fine quality;
“True-tracking" single control tuning; Calibrated
volume-control; All adjustments made from top
without removal of chassis from cabinet; No fre-
Complete specifications given in
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UGHBRED
FB-

"Air-Dielectric”

Tuned I, F.

Using the Type AT.500 NATIONAL Air Dielec-
tric condenser tuned transformer with self-lock-
ing velvet vernier drives and improved litz-
wound coils on Isolantite forms. Both peaking
adjustments on top. Recommended in place
of standard model with standard NATIONAL
. transformers, particularly for use in the
Tropics and other locations with high humid-
ity.

Power-Operated

The FB.7 operates on A.C, from the NATION-
AL 5887 or 5880 Short-Wave Power Units, or if
maximum undistorted output is desired, from
the NATIONAL 5897 Power Unit. R. C. A.
Licensed. Made also for & volt D.C. apera-
tion.

Send in Coupon Today!

NATIONAL CO., INC.

&1 Sherman St., Malden, Mass.
Gentlemen: Please send me your lotest
16-page catalogue. | enclose bc in stamps
to cover mailing cost.

Name

Address

SWC 10.33 |
1

obtained.

Operation and Results Obtained

In operation, the set is exactly the same
as the conventional two tube regenerative,
receiver and consequently it will not be
necessary to go into detail regarding same.
The results obtained during a week of test-
ing have been exceedingly good. The for-
eign stations received during this period
include EAQ. GSB, GSA, DJC, HKD and
OXY. No listening was done during the
daytime which accounts for the absence of
25 meter stations. The receiver is also very
satisfactory for C.W. reception.

Parts Required

C,—See text

C.—Hammarlund “Midline” midget variable
condenser—140 mmf., Type MC-140-M.

C;—Molded mica condenser—.0001 mf.

C,, C,—.5-5 mf. dual by-pass condenser.

C—.0005 mf. Molded mica condenser.

L,, L.—Set of short-wave Octo-Coils 16-200
meter.

RFC—Hammarlund isolantite R.F. choke, 8,

millihenrys, Type CH-8. .
R,—3 meg. grid-leak; Lynch (Internation-
al).
R,—400 ohm wire-wound Resistor.
R,—200,000 ohm potentiometer (Acratest)
R,—25,000 ohm potentiometer (Acratest)
R,—50,000 ohm resistor, Lynch (Interna-
tional).
T,—Audio frequency transformer.
1—Alden 4 prong socket, type 481X,
1—Alden 7 prong socket, Type 487.
7—Fahnestock clips.
1—Type 53 Tube.
1—Roll hook-up wire. . .
1—National Type “B” Velvet-Vernier dial
(0-100-0).
1—Aluminum panel 6”x9”x1/16”.
1—Baseboard 9”x7"x%”.
1—Type 53 tube; Gold Seal, Arco,
Dyke.

Van
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Aligning $-W Coils
(Continued from page 347)

sult. Unwinding turns is not feasible as
the coils do not ordinarily vary sufficiently
to necessitate this, and it is difficult to re-
nove just enough wire. To unwind half a
turn or even less is not practical, because
that would mean drilling new holes through
which to lead the wires.

The problem is solved by moving the
turns of wire on the coils, which serves the
same purpose as bending the plates of the
tuning condensers. The illustration shows
how two turns of a coil are being slid away,
so that the self-induction can be reduced
by increasing the spaeing between turns.
The spaced turns can then be held in place
by paraffin or sealing wax.
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Domand
ick, cany, Dos-
mechanicnl
¢ filling ne-
tion, Seo the Nozao
before you buy...
Compare...$5 and
more. Other Conka
f lins $2.75, $3.50 and
more. Pencils $1.00
¥ and more ... Auk your
5 dealer.

TIIE CONKLIN
PEN COMPANY
8 Toledo

Chicage San Francisco
*Proved bﬂcover 2 years of
general public use.

NOZAC

©.u.1. PAT OFF

SATISFACTION CUARANTEED

STOPPANI BELGIAN
COMPASS

Worth $60 $4..50

your price

GOLD SHIELD PRODUCTS CO.
112 Chambers 5t. 5. W. E. New York, N. Y.

r_sg‘mlo&;:_

SEXOLOGY. foremost educational sex magazine. 18
written in simple language and can be read by
every m of the family. 1t is Instructive. en-
lightening—not a rlsque ~——contulns ne jargon.
Devoted to Science of Health Hygiene,

Containg 25 important articles on Sex Scienve. 68
pages, with altractive two-color cover. Here are 8
few of the more important articles: DIregnant men:
Hex Starvation; Clrcumcision of Women; Men Who
Suckle Infants; Church and Sexual Exlucation; Men-
struation in Monkeys; the Birth of Stone Bables:
fex (‘rimes; A Boy or a Girl?: Sexual Selection:
Control of Syphilis; Sexual Deficlencies; Impotency
in Young Men: White Man Turns Nerro. etr.

Get a copy of SEXOLOGY on any newsstand, or,
It your dealer cannot supply you, send 25¢ In stamps
for s copy of the current issue.

SEXOLOGY 23 West Broadway New York. N. Y,
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A Pocket-Sized S-W Receiver

(Continuned from page 329)

wire close wound in a single layer, begin-
ning %" from one end. The tickler coil,
wound adjacent to the secondary, consists
of approximately 18 turns of No. 34 D, S,
C. copper wire, wound in the same direction
as the secondary. This winding will have
to be experimented with in order to obtain
oscillation over the entire range of the
secondary condenser by means of the
throttle condenser. Be sure to make these
adjustments with the box lid closed as the
proximity of the metal affects the frequency
range as well as the degree of regeneration
and oscillation. The primary winding con-
sists of a single turn of No. 28 D. C. C.
copper wire, wound directly over the sec-
ondary, one end being connected to the
aerial tip-jack, the other to the grounded
side of the secondary, The tuner is fitted
with bakelite and supports “T”, the tube
passing through holes in them, which are
screwed to the bakelite block under the
tuner. This block is screwed to the back of
the set, supporting the assembly. The leads
from the windings pass through holes in
the upper end support “T” to a terminal
block “1 screwe(i) to the back of the box
under the 30 tube.

[The editor appends a table below giving
coil data for use with e 90 mmf. tuning
condenser; thiz corresponds approximately
with the capacity {maximum) of the book-
type condenser described by the author.
You can also use a 100 mmf. condenser
without causing any great change in the
warvelength reaponge.]

Cuil data {National ('u.) for use with 00009 m. . (90 m. m. 1)
turning condenser connected acrons grid coil.

T \A\':\vn lalﬁ(ﬁ;
P A T nite
in Meters
38T.No.82 | 63 T.Nw.28 | 8T.No.32 | 200-115 m
T22T.No.74 |35 T.No.24 | 4T.Na.32 | 1i5 65m
BT N34 | 20 T.Ne.18 [ 4T.Na.32 | 70- 40 m
8T.No.#4 |12 T.No.18 | 3T No.3z | 41- 28 m
4T.No.3% | 64 T.No.16 | 3T.No.32 | 25 146 m
2T. No. 34 |3T.Nos2 | 15 9 m

3 T. No.18

Din. farm 132", 8 pin.
‘I'= tickler; 8= socondary or grid cvil: P= primary or anten-
na coil.

Tuning Condenser

The tuning condenser in this set is a
hinged plate affair with mica dielectric. Tt
is controlled by means of a toothed celluloid
disc “E” similar to the one used on the
throttle condenser and has a pinch wheel
vernier drive to the cam shaft, which gives
a turns ratio reduction of 5% to 1. A cam
shaft is fitted with a 1/16" bevelled edge
brass wheel which engages with a much
smaller split wheel, the halves of which
pinch the brass wheel due to the pressure
of a spring washer and cause it to rotate
when the small wl.:el is turned by means
of the celluloid disec. The cam on the same
shaft with the large brass wheel is so fash-

, ioned as to give about a quarter inch of

motion to the open or free end of the
movable condenser plate, with one complete
revolution of the cam. A spiral steel spring
pulls the movable plate away from the side
of the box, which serves as the stationary
plate of the condenser, at an angle
causing it to bear against the cam and to
move in either direction with the rotation
of the cam. The movable plate measures
2% by 1%” and must be notched out 1%”
by %” to clear the brass vernier wheel.
The plate is hinged to the side of the box
with %" brass hinges using 2-56 screws.
However, the plate must be insulated from
the box with bakelite strips in order not
to short-circuit the condenser. Mica .0005”
thick is cemented to the under side of the
movable plate as a dielectric. The cam and
vernier shafts have bearings in a “U”-
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shaped frame which is serewed to the back
side of the box, supporting the whole
vernier assembly.

The rheostat for controlling filament
voltage is a midget of 20 ohms resistance
fitted with a 1/16” notched celluloid wheel
13" in diameter. The disc does not project
through the box but is gotten at through a
notch in the side of box, as shown in the
photes. With all the resistance in circuit,
the tube will receive very close to two volts
or correct filament voltage. This leaves
all of the resistance to be cut out as the
filament cells drop in voltage with use. The
rheostat is mounted by means of an “L’-
shaped bracket to the back side of the set
box, as shown in the photo.

The filament battery consists of two 1'%
volt unit flashlight cells connected in series
by means of a system of clips, giving 3
volts maximum. The positive and negative
clips, are of stiff spring brass or bron:z2
screwed to a %" bakelite block 2" square.
This block is supported from the back of
the box by means of four 3;"” brass pillars
%” high, leaving space for mounting the
grid condenser and grid-leak, of which more
anon. A series connecting plate, “0,” is
screwed to the bakelite block on the edge
opposite from the spring clips. This plata
has & dent in one corner for connecting to
the negative of the left cell, but is left
smooth for connecting to the positive cap
on the right cell. Side retainers of thin
aluminum are screwed to the bakelite block
to keep the cells in line with the connection
clips as shown in the photo.

Assembling the “B” Battery

Although most constructors would not
care to fuss with the construction of a “B”
battery, the one shown here is very easily
constructed. It consists of 15 cells placed
five in a row and three deep cemented to-
gether with “Tom Collins'” celluleid cement.
A good procedure is to cement five cells to
a strip of writing paper and to each other.
Make three groups of this sort and then
cement them on top of each other, forming
a rigid block. Then cover the block with
a layer of writing paper and connect the
cells in series by soldering a wire from th*
positive of one cell to the negative of the
next, from cell to cell, running the leads
down through the little spaces between the
cells. In other words, the positive term-
inals all face one way and the negative
the other. This scheme is used so that
when the tops of the cells are treated with
sealing wax to insulate them and protect
the series connecting wires, there will not
be wax projecting beyond both ends of the
cells to unnecessarily use up valuable space
in the box. The “B” battery is composed
of seven %" batteries, or 15 cells of the
smallest sized fountain pen flashlight type,
and will last six or eight months with the
small amount of current drawn by the 30
tube.

The grid condenser is a .00025 mf. unit
screwed to the under side of the “A” bat-
tery block, as already mentioned. The grid-
leak is of 9 or 10 megohms resistance and
consists of the resistance element from a
glass tube enclosed type leak. It is con-
nected across the terminals of the grid con-
denser and is held there by two tiny spring
clips under the condenser terminals.

Dials may be made and cemented to the
celluloid control discs, viewing them
through holes in the lid.

The tuner may be wound for the 20 or
40 meter bands or even for the broadecast
band, rather a part of it, as the condensers
are not large enough to accommodate the
whole band.

The circuit used is the well known re-
generative one with throtile condenser con-
trol of regeneration and is shown in the
accompanying diagram.
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S-W Receivers That Go
to Sea

(Continued from page 328)

be heavily filtered so that the output is
free from any electrical disturbances due
to this machine itself. The ~onverter is
located in the engine roor, . nes running
up to the set in conduit to turn the ma-
chine on and off and to feed the alternat-
ing current 110 volts 60 cycles to the
radio,

Range 15 to 2000 Meters

The *“ARAS” installation is divided into
three receiver sections. First there is the
main broadcast receiver covering 200 to
570 meters, together with a power ampli-
fier. Second, there is a short wave tuner
covering 15 to 200 meters, the output of
which can be switched through the power
amplifier of the above broadcast receiver.
The third section is an auziliary receiver,
entirely separate from the above and hav-
ing its own power pack. The auxiliary
receiver in addition to tuning 200 to 570
meters also tunes from 550 to 2,000
meters, allowing the reception of foreign
broadcast wavelengths when the vessel is
in European waters.

The main broadcast receiver has three
stages of high gain tuned radio frequency
amplification using -24 tubes. One band
pass filter stage precedes the first radio
stage. The detector stage is also tuned
using a -24 tube with plate rectification.
This makes a total of five tuned eircuits.
An antenna series variable condenser is
provided to adjust the antenna electrically
to the optimum value for the different
wavelengths received.

An antenna tuning variometer completes
the tuning circuit. This arrangement will
not provide a 10 kilocycle degree of se-
lectivity between distant stations and
powerful locals, nor is it intended to. The
five tuned circuits are, however, arranged
to pass a 20 kilocycle band which con-
tributes to the remarkable quality of re-
production.

The plate circuit of the detector is re-
sistance coupled. Following the detector
is an initial stage of audic amplification.
Ordinarily, it would seem that this stage
of audio would not be necessary. It has
a low ratio of amplification and becomes
very useful when receiving relatively weak
signals and it is also important in con-
nection with tbe electric phonograph.

Type 50 Tubes in Output Stage

The output of the first audio stage (-27
tube) passes to an interstage push-pull
amplifier, also low ratio, and using two
<27 tubes. From this poeint the audio
frequencies are fed into two type -50
power tubes also push-pull. Voice coil
leads from the push pull output trans-
former run to the main speaker which is
built in the set and also run to a number
of outlets located at different points on
the ship—Dining Room, Aft Deck, Top
Deck, ete. A portable dynamic speaker
can be plugged in at these points. The
volume of this portable speaker can be
regulated at the remote point without
affecting the set volume. The set dynamic
speaker is of extra heavy construction
having a cone diameter of 13 inches, a
type used for high-grade talking movie
installations. The portable speaker is also
dynamie, having a cone diameter of 8
inches. It gets its field supply from the
ship's power lines, a multiple plug being
used which connects both the voice and
field lines.

The back of the set compartment faces
the lounge and there is a grill open-
ing there with another large dynamic
speaker which is controlled from the set.
There is sufficient undistorted output so
that any one of these speakers ean be
heard at any part of the boat. With the
set speaker connected and the portable
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THE ROYAL
“OLYMPIC”

SPECIALLY PRICED!

$2200
COMPLETE!

The responss to this startling offer wan nyerwhrlming!
We were nimply swamped with orders!  But, we almo
recebved hun of letters besging un 10 eatend the
time Limit until the writers could semil in their ordern.
We originally intended to run rhis sale fur anly sixt
days. hut in consideration for those »ho for finmnci

or other reasons conld not Blace their order before.
we continue this smashink Pprice reduction untik
October 18

An stated in last month’s advertisemant these nre
the inmoun Reoynl Olympie Short ave R
cwivern that are giving consistent. relmble per.
formance in all parts of the world! Time.tried
and ucknuwl 10 be the Inost srpsatinnal per.
fopener in Short Wewe Himtory! Verer before =old
ar lens than 833, we are offering these brand new. fully
6u(-nlesd. latest model, all A.C. operated genuine HOYAL

LY MPIC RECEIVERS complete with power pack, rubes, foud
speaker. and coils to cover from 14 to 200 metern of amarenr band spread
coila for only $32.00.

The buttery model with tubes. coils and speaker is ofivred at only 317.50. a saving to
you of over $7.00),

NEVER BEFORE! - - - - NEVER AGAIN!?
This sensational offer positively expires OCTOBER 15!

We’ve Done lt!—l

13,500 MILE TWO TUBE RECEIVER

They waid it couldn't he done! That the 12,500 MILE TWO TUBE ahort
wave receiver could not be »old at a lower price and still be composed of high
grade partal BUT WE'VE DONE IT! Our kits arc an improved version of
the Original 12,500 Mile receiver deseribed in January '82 Short Wave Craft
and which hat proven phenomenally successfill.  (Hee our ad in the March insuel)
Actual tests and hundredy of letters from purchasers of our kits Prove that they
ontperforin the original! And they are better 11X Retters than any other one
oF two tube set under $10.00' Thesc nete are carefully derighed and they really
work! Getting foreien wtations iy an every-day occurrence with these sets.
These complete kits contain HAMMARLUND Condensers, Iarfe oversize
transformers, Polymet rheostats. metal vernier dial (which further insures
against “hand-capacity’’ effects), colorcoded battery cable, I‘ll'("ei:{ii'bn coils
covering 15-200 meters, amd all other parts of superior grade. The_ nrocketw, coiln, and
all RF ineulation are enuine Bakellte, keeping down loxses! Theheavy metal chassin

and panel efficiently shields all econpunents and its baked erystal $
4 75

finish gives the completed st 2 neat, professional appearance.
Allholes are drilled. The inatruction shects are so simple and clear that any¥one can easily huild
this receiver and obtain real resulta.

Only hy purchasing® material in enormoua Quantitits are we ensbled to offer these remarkable
kits at such an amazingly low pricel

—BATTERY MODEL— 'A,‘E P%glnml"cg ——AC MODEL
re 21 b
Usen two 230 or 01-A tubex for operation (:: ::,; 234 J:i; A'.,("ljtspor Usew two 27 or 58 tubes. May bs run
on dry cells or storage battery. receiver, poweramplifieror on A, power pack or filament trans-
‘4.15 E?nunslittse;- Complete | former and B batteries. 9%
t, $4.85. Neat metal
Complete Kit cabinet with hinged 1id for Complete Kit I
two-tube Feceiver. $1.00.
Brunswick Two Tube Short Wave Tuners 25 WATT

TIE USES OF THI8 UNIT ARE ALMOSBT UNLIMITED! Conaixts of
a stage of Screen-Grid R.F. and senaitive detector. Tunes from 12 to 120
meters. It may be used as an earphone 8.W. Receiver on hatteries, power
pack, of on a 23 volt filament transfornier and B batteries. One or two
stages of audio amplifieation may be added, niaking it a rezular three or
four tube zet with a wallop! By means of a Plug supplied with each tuner,
all voltage necessary may be obtained from Your sereen-gtil hroadeaat
receiver. The output miay be fed through the audio amplifier of the et for
real loudapeaker volume! The aatin finished knock-down metal ¢abinet
mensures 8x5x6. Tubes used are & 24 and a 27. Guaranteed to be gepuine
Brunswick apparatus!

ORDER ONE NOW and ¥ou will agrea with us that the parta alone
(Nationaltype B vernier dinl, Hammarlund R.F. chokes, audic @ 95
tranxfornier, refeneration control, cuila. ete.. ete.!f)are worth 6'
‘7-45

TRANSMITTING TUBES
750 Yolt Piate twill ke more. HI. 75 volt Alament,
Replace your 210°s with these tubes and put out s sock
like & watter! Plate lead at top of tul Every
one kmitter rested. HPECIAL $3.95.
nuln_’
57, 58. Qoar .B7e 33, 47. 58. &8¢
DeForest 201-A.....34c_ 210,201,250, .., .., .5L46
46 . 232. .TRs 33. _BRc X909, 29s
RPECIAL 15 WATT 210's.  Estra lafge Blate. heary
dmy hlament. and 750 volt insulation means more
output snd longer lifs, fpocial 210°, 9c;
Brary tube. tated and carsfully packed, lnsuring its
very tube tee nnd earefully pac , Ineurin|
safe delivery to youl All tubes sre fully guaranteed.

Orher types at I t prices.
Compiete Line of Short Wave Recelving

nd T amitid ratus
an; mu":&:n:k‘%ftf@ﬁuh‘

SEND 10c FOR SUR BIG CATALOG

nm;&qul B HGWE

much more than our aensation price for the complets tuner.
Brunawick B.W. Converters. Makeaany A.C.Broadeast re=
ceiverinton 8. W .superheterndynereceiver. Usestwoacreen
grid,tubes. List price, $38.50. Brund new, with tubes,

M GUASAMTEED®
ELD. POSTAGE CXTHA.

Free to You

We have prepared a special list in which we have com-

piled all articles which have appeared in former issues of
SHORT WAVE CRAFT. This list fully informs you as to
all the important articles which have appeared in SHORT
WAVE CRAFT since the beginning.

The greater proportion of the back numbers are still

available. If you are interested in getting this list, send at
once three cent stamp for postage and it will be sent to you
immediately.

SHORT WAVE CRAFT,

96 Park Place, New York, N. Y.
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360
WORLD'S FINEST PHOTO-INSTRUMENT |

In all the
WORLD
No Other
CAMERA
Like This!

The only Quick-Acting, Automatic Winding. Ground
Gluss Focusing Cumera wiing Standard Roll Flim.
Good for ull purposes. No Neparate Parts or At- |

tuclunents are Necessary!

No Double Exposures with “PAL KO!"
It THINKS and COUNTS for you.

Used by Government Educational Ex-
perts and leading Publications. Sim-
ple! Positive! Dependable!

3 Cameras in One! “PAL KO” takes
full postecard 3A, or 24 or i this size
-—19 pictures on a 6 exposure film!

SAVINGS ON FILMS ALONE WILL SOON
PAY FOR “PAL KO”

SATISFACTORY PERFORMANCE GUARAN-
TEED OR MONEY REFUNDED!

SOLD DIRECT "FE(‘)'%UD?'ANUFACTURER TO

WRITE TODAY FOR FREE
CATALOG.

PAL KO Ine.

819 Wash. Bivd. CHHICAGO Dept. S-C;

¢/ InfraRed
Health Lamp|

Table or Floor Model

Recommended by all
health institutions and
physicians all over the
world.

Saves doctor bills!
Saves your health!
Saves your family a trip
to the doctor or $5.00 per
trip.
Carbon Type Table
Model

$3.75

worth double
the price.

Bulb Model—Write
for special price.

Send for insfructive literature

Gold Shield Products Co.
112 Chambers St., NY. City

| reactor.

| tion from salt
| D.C. are fed to the power amplifier tubes,

| to 465 kiloeycles.

SHORT WAVE CRAFT for OCTOBER,

speaker connected at the aft deck, a dance
orchestra can be reproduced to its natural
volume without any trace of distortion
and with a degree of fidelity only possible
with strictly custom design. The audio

| conponents of the power amplifier are all

of high quality, the circuits ecarefully
filtered and padded.

Power Pack

The power pack for this receiver con-
sists of a full wave rectifier circuit using
two type -81 tubes. The set speaker
(1,000 ohms) is the main filter reactor,
used in connection with an additional filter
The filter condenser has a total
of 18 microfarads, there being no notice-
able A.C. hum in any of the speakers.
The voltage divider is an extra large
vitreous c¢nameled type which, like all
other parts, must be free from deteriora-
air moisture. 450 volts

well filtered and free from variations un-
der full load.

Short-Wave Tuner

The short wave tuner is a super-heter-
odyne. The wavelength range of 15 to 200
meters is obtained using a switching ar-
rangement in four bands. The first de-
tector is a -24 tube, the oscillator a -27.
The coupling between these two circuits
is taken care of in the mechanical design
of the antenna and oscillator coils both
being wound on common forms for each
band. The intermediate radio frequency
amplifier has three high gain stages, tuned
The intermediate radio
frequency transformers are tuned on both

| the plate and grid sides, providing high

selectivity, Selectivity being an important
consideration on short waves, some qual-
ity of reproduction must be sacrificed at
this point but not enough for the average
listener to notice.
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The output of the intermediate ampli-
fier feeds into a second detector, -24, the
plate circuit of which is resistance cou-
pled. From this plate output, terminat-
ing in a jack, a patch cord is used to con-
nect the output to the input of the broad-
cast receiver power amplifier for the re-
production of short wave programs over
the loud speaker system.

The shotc wave tuner has its own power
pack using a -80 full wave rectifier tube.
No speaker being directly connected with
this tuner, the power pack has a separate
filter reactor in two sections together with
filter condensers totaling 8 m.f.

The sensitivity obtained with this short
wave tuner is very high and enough for
all ordinary purposes.

Phonograph
The automatic electric phonograph is
in a separate teakwood cabinet, the

chassis being mounted on gimbals so that
the mechanism stays level with the ship
under way. This record changing mechan-
ism takes ten records, 10-inch or 12-inch
intermixed. Controls are provided en-
abling the rejection of any record, repeti-
tion, or even to turn a record over. The
334 r.p.m. or long playing records can be
used as well as the standard type. Used
with the main broadcast audio and power
amplifier, the reproduction is second to
none. The volume available is more than
ordinarily required but of course it can
be regulated to any desired level.

The receivers are mounted on teakwood
panels which in turn are mounted on a
teakwood frame (Fig. 4). By pulling the
frame out on rollers, the entire assembly
is available for inspection or adjustment.
Connecting leads are flexible and long
enough to permit operating the set while
the frame is out of the cabinet.

In this cabinet space there are outlets
for the field and voice lines from the
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Wiring diagram for the “short-wave” superhet receiver installed on the yacht
“Migrant.”
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different points for the portable speaker, |
also outlets to the rotary converter. On
the front panels of the frame are the vari-
ous auxiliary controls.

The antenna is run to a switch from
which pomt it can be directed to either
the main or auxiliary receiver. When di-
rected to the main receiver it runs to a
second antenna switch so that it can be
connected either to the broadcast or short
wave tuner. Switchies are provided so that
the portable speaker can be connected
either to the main set or to the auxiliary
set.

When the main switch is turned “on”,
it starts the rotary converter in the en’
gine room which in turn feeds 110 volts
60 cycles A.C. to the gang of outlets.
These outlets run to the main set, auxili-
ary set, short wave set and electric phono-
graph, each having an individual power
switch, All these circuits are fused. The
complete fundamental schematic wiring
diagram is shown in Fig. 5

Yacht “Migrant” Installation

The “MIGRANT" being a schooner, the
problem is entirely different from that of
any other type craft. On a schooner, the
space is limited, everything must be com-
pact and efficient. The fact that sails must
be raised and lowered limits the antenna
construction.

The top deck smoking room was the only
place available for the main broadecast re-
ceiver, and as the room has a low height,
the teakwood eabinet was correspondingly
low. The cabinet must be fastened to the
deck permanently to prevent shifting
while under way. Allowing for this, the
cabinet top is hinged, the front sections
hinged and the lower compartments pro-
vided with removable doors, making
everything accessible from the front. The
entire rear of the cabinet is a copper
wire screen on a frame but the bannister
prevents this being removed unless the
cabinet is moved.

The dynamic loud speakers for this set
are permanently located at the Dining
Room, Aft Deck, Radio Operator’s Room,
Officers’ Mess and Crew’s Quarters, be-
sides the set speaker. These can be turned
on and off from the set. The volume can
be regulated at each speaker.

N. Y. Stations Heard at Panama

The main broadcast receiver is very
gimilar to that on the “ARaS,” two -50
power tubes push pull being used in the
output stage. All six speakers can be
driven to full volume w1thout any trace of
distortion. This receiver was designed
primarily for quality reproduction and
with reasonable range. In actual use,
New York broadecast stations have been re-
ceived in the afterncon while the yacht
was lying in Gatun Lake, Panama Canal.
Good daylight reception ‘from New York
was received during winter afternoons
with the yacht at Miami.

The yacht has a large number of elec-
trically driven appliances, such as pumps,
generators, ventilators, steering engine,
etc.,, some of which caused disturbances.
Eliminaticn tests were made to determine
which motors caused the trouble and these
were provided with filters or suppressors.

As the “MIGRANT” cruises on long trips,
the short wave feature was most impor-
tant. A powerful short wave super-
heterodyne was designed, constructed and
installed in the Radio Operator’s room so
that the owner could have the operator
tune same. The signals received on this
short wave set are sent over a trans-
mission line to the smoking cabin where
they can be fed through the main set’s
power amplifier and to the six different
speakers. The schematic wiring diagram
is shown on page 360.

13.8 to 200 Meter S.-W. Range

This short wave receiver covers 13.8 to
200 meters with six sets of coils. Other
coils are provided to tune wavelengths up
to 1,000 meters so that the apparatus can |
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OCTOCOILS

A Standard for Short Wave Set Builders Since 1928
Now in Use in More Than
60 Foreign Countries

The New
Price
is now
$2.25

Wave-
length

Range

per 15 to 225
set of
four o 471 meters
Meters

Maters
Increased production has enabled us to tremendously reduce the price of OCTOCOILS
always listing at $5.00 per set. Wave length range 15 to 225 meters with 00015 vari-
able condenser—wound on perfect dielectric bakelite forms in attractive colors—Ask the
Hams-—they know QCTOCOILS—At your dealer or all Kresge $1.00 Stores—or sent pre-
paid anywhere on receipt of price,

SHORTWAVE AND TELEVISION CORPORATION

Division of General Electronies Corporation. 70 Brookline Ave.. Boston, Mass. Ploneer manufacturers of
Television and short wave apparatus. Owners and or operators of (elevulon and sound stations WIXAV,
WIXAU., WIXG and WIXAL
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Cy{@wgm
BRAND NEW CIRCUIT

No aerial! No ground! Easy to tune!
Self contained with batteries and tube.

8iz0 4 x 4¥2 x 6.
Weioght 3 ibs.

In actual
Convenient

For 80 and 160 meterphone bands Especially.
test it picked up Police Calls over 100 miles.
to carry under arm, in subway or auto.

Designed and built by one of the foremost engi-
neering firms and pioneer short wave specialists.

WIRELESS EGERT ENGINEERING CORP.
17§ Varick St., Dept. 8 New York City

95

Complate
with a slale
terning knob

/ International “Pro"

| 9-tube Short Wave Superheteredyne

With the International ""Pro,” DPoetal lian reached the hllhut
realin of the most advan 8hort Wave Enthusiast,
mendous sensitivity, high signal tv nolse mtio, true u‘ckmg
winxle dial control, band ling and other I
actually blaces the Internationsl "Pro” in a class by iteslf.
T{h: only hl:n 'Drofmmnnl Short Wave receiver using a stage
osf R, F. ahead of the 1at detector that sells nt this Drice.
RCUIT DESICN
Entirely A.C. omnud and humless, uning 58 tuned R. 58
electron coupled oacillator, 57 Lat detector, 2-58-485 K. C. l F.
47 sacond detactor, 58 audio beat oscillator, n 2A5-3 watt output
and a 280 rectifier
SECRET OF EFFICIENCY

The stability and eenditivity lies in the unique constructed coils
Gnuttitoriners). Each band tonsiats of an R, F._ oncillator and
fiest detectar anila, individuaily compensated. shielded and ac-
curately calibrated. By one half inch mavement of the coil,
cuntact jx made for band apreading over 857 of thedial. This

cirenit eliminates repeat spots, dead 1nd lossen aRd sim-
e» changing Lo different bands. Consistent forcign reception on

hr loud pnesker o renl
341.80  NGTE: Fostal fian siamed with the NRA, to 40 ita part. On sc-
lﬂ.lg twlln' of the uluuhh m-rku these low prices can anly be main-
B.7
2,30

_' L_Ihs; Price $175.00

‘The complete “Pro™ kit with power gupply and all neceseary

PArts $Omi. mbled a8 jllustrated
The sbove receiver completely wired. l-bnratury tested. cali-
s brn‘lmn -ulrnlud with mﬁ for any ha

ma

tsined nneill November 15th
Full rnge Roln dynnmle apeaker to ma

POSTAL RADIO CORP.

Bnnu! black eryatal finish sturdy mn.l ¢abinet with hinged e ” L1 s Dept.
Dn--u s f band. anld i3 I3 berty 8¢., P
P T e TP M, weiehs 34 potady  New York, N. ¥. Cable Add. PostalRN
o
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COIL BOOK
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Short Wave Coil Data
for Every Conceivable
Short Wave Receiver

NPT 7102 7A6H L5PYS

HADI?’ PURILICATIONS

5 fivcnuarh St
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L —
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OR the first time, it is now

possible for the experiment-

er and short wave enthusi-
ast to obtain the most exhaustive
data on short wave coil winding
information that has ever ap-
peared in print.

As every experimenter who has
ever tried to build a short wave set
knows only too well by experience,
the difference between a good and
a poer receiver is usually found in
the short wave coils. Very often
you have to hunt through copies of
magazines, books, ete., to find the
information you require. The pres-
ent data has been gotten up to
obviate all these difficulties.

Between the two covers of this
book you now find every possible bit
of information on coil winding that
has appeared in print during the
past two years. Only the most mod-
ern "dope” has been published here.

No duplication, 1lllustrations ga-
lore, giving not only full instruc-
tions how to wind coils, but dimen-
sions, sizes of wire, curves, how to
plot them, by means of which any
coil for any particular short wave
aset can be figured in advance, as to
number of turns, size of wire, spac-
ing, etc.

There has never been such data
published in 8uch easy accessible
form gas this.

Take advantage of the sapecial
offer we are making today, as due
to increasing costs, there is no ques-
tion that the price will increase
800N,

RADIO PUBLICATIONS
24% Greenwlich Sereet
NEW YORK, N.Y.

3 Publlcations,
gqulareonwieh Street,
New York, N. Y.
Pieage send Immediately uDon publication, your Short
Wave Coil Boek, for which I enclose 25¢ herewith {coin,
U. S. stamps or money order acceptable). Book i3 to be
sent prepaid to me.

Name,

Addres:

City and State....c.... —_—

SHORT WAVE CRAFT for OCTOBER,

also be used for regular broadcast band
reception as an auxiliary.
Tubes are arranged as follows:
-27 Oscillator
3 -35 Intermediate
stages at 465 K.C.
| -27 Second Detector
-27 First Audio
2 -50 Power Push Pull tubes
Power Pack (in separate case) has
2 -81 rectifiers
Two main controls cover the change of
| wavelength, one for the oscillutor and the
other for the antenna circuit. Auxiliary
adjustments are provided, consisting of
,:mtenna serics condenser, detcctor sen-

radio frequency

sitivity, intermediate radio frequency am-
plifier sensitivity, and audio frequency
amplifier input.

When the entire receiver is used, the
output goes to a dynamic speaker in the
| Radio Operator's room. In cases where

the output is directed to the main set’s

power amplifier over the transmission
line, the dynamic speaker is disconnected
in the voice coil circuit. The field of this

l speaker is used as the filter reactor of the
power pack. Provision is made to use
head phones and also a magnetic speaker
as a monitor if desired.

The main set has its rotary converter in
the engine room. The rotary converter
for the short wave set is separate and is
located in a vulet’s press room right next
to the radio room. The converter for
short wave work must be thoroughly
filtered and of excellent design or it will

1

cause trouble on some of the shorter
wavelengths due to electrical disturb-
ances.

This short wave set has high sensitivity
and a very low noise level. Excellent re-
sults have been obtained including good
reception from American short wave
broadcast stations while the “MIGRANT" was
in the Mediterranean.

1933

In designing special receivers which are
guaranteed to give definite results and
uninterrupted service, cost c¢annot of
course be a first consideration. However,
there are limits as to a reasonable cost
for such special equipment.

Protection Against Salt Air

Salt air moisture ruins an ordinary set
in a short period. Steel must be excluded
unless essential. These special chassis
are cither heavy copper or aluminum, free
from riveted joints which could corrode.
As there is considerable vibration, all
electrical joints are made mechanically
first and then soldered. Aleshol and
rosin soldering flux prevents these joints
from corroding. Other mechanieal joints
are all made with lock washers. Where
ordinarily a %2 or 1 watt resistor would be
sufficient, a 5 watt resistor is used. Filter
and by-pass condensers only taking 180
volts are designed to stand 800 volts con-
tinuously. The power transformers can
stand a fifty per cent overload for 4
hours. The rotary converters can run
continuously as they are only loaded to
65% capacity. All through the design this
liberal degree of safety and security is
carried out. All new tubes are inserted
every four months and consequently the
apparatus runs continually and satisfac-
torily and is expected to do so almost
indefinitely.

The above deseribed apparatus is not
crowded, more than sufficient space being
allowed originally for the components
used. With this foresight it is now pos-
sible to modernize the receivers, sub-
stituting -58's in place of the -24’s and
-56’s in place of the -27’s with the extra
parts required for still further improve-
ments. It is contemplated that this will
be done in the near future as the design
enables it being accomplished quickly and
economically.

: 9-Tube Superheterodyne Has Coil
Switch

{Continued from page $i9)

The main circuit of the 9-tube super con-
sists of a 58 tuned R.F. stage, a 57 high
sensitivity first detector, a 58 electron-
coupled oscillator, a 58 first I.F. amplifier,
a 58 second I.F. amplifier, 57 second de-
tector, 58 electron-coupled audio *“beat”
oscillator for “CW?” reception, a 2A5 out-
put power tube in the A.F. stage, delivering
three watts of undistorted audio signal
energy; the rectifier tube being a type 280.

The 1.F. amplifier stages are tuned to 465
kilocyeles, with dual tuned I.F. transform-
ers, which are wound with Litz wire, a
voltage gain of approximately 100 times
being thus obtained.

This “pro’”’ type receiver while especially
designed for commercial and amateur short-
wave communication purposes, is simul-
taneously an excellent short-wave receiver
for the general short-wave “fan” who is
interested in hearing the “foreign” DX sta-
tions, due to the high sensitivity and se-
lectivity of the set.

List of Parts—Postal Superhet

| 4—TDostal Multiformers
1—Special Postal socket, for Multiformer
1—3 gang 140 mmf. Postal condenser
1—40 mmf. Ant. comp. condenser
3—465 K.C. I.F. transformers
1—Audio beat oscillator coil 456 K.C.
1—Power transformer, to handle 9 tubes
1—12 mf. condenser 450 volt working v.
1—8 mf. condenser 450 v. working v.
1—12,000 ohm. volume control and switch
1—75,000 ohm tone control .
1—Single circuit jack, with single pole
double throw switch
1—Toggle switch for “B” supply
1—Rotor switch for audio “beat”
lator
1—dial and front plate
5—b58 sockets
2—57 sockets
1—2A5 sockets
1—280 sockets
1—Speaker 5 prong socket
5—8 millhenry R.F. chokes

oscil-

WwWWW . americanradiohistorv.com

1—Ant. Gnd. binding post,

8—.1 mf. tubular condensers

1—.05 mf. tubular condenser

1—.01 mf. tubular condenser

4—.001 mica fixed condensers

3—.0001 mica fixed condensers

1—.0000006 mmfd. condenser

1—25 watt wire-wound resistor 27,440
ohm; tapped 10,000 ohm, 10,000 ohm,
and 7,440 ohm.

1—10 watt wire-wound resistor 1,000 ohm

2—60,000 ohm, 113 watt, pigtail resistors

1—15,000 ohm, 1 watt pigtail resistor

1—60,000 ohm, 1 watt pigtail resistor

3—25,000 ohm, 1 watt pigtail resistors

2—250,000 ohm, 1 watt pigtail resistors

1—350 ohm, 1 watt pigtail resistor

1—200 ohm, 1 watt pigtail resistor

1—100,000 ohm, 1 watt pigtail resistor

1—Cord and plug

1—Chassis 11”x19"x3”

1—Steel front panel 9% ”x20%"

6—Knobs.

A Novel $-W Converter

(Continued from page 837)

FYA 25.16 m. Rocky Point
WBXK 25. WSBN

GSE GFWV

12RO GLSQ

WIXAL Amauateurs all over
é)DA Canada & U. S.
G

VEs JR e Code
FXA 25.6 m. -

LSX HAT

FAQ HAS

VKZME Gl

GSC TIR
W3XAU DE“

DHA

BP

WIXAZ {’Jg’!‘l
DIA
W2XAF Gos
GSB G
VK3ME ete.

Rabat. Mov {Am not of course
HKC including the “W”
HKA stations)
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Direction Finding for Amateurs

(Continued from page 247)
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A 3-tube loop receiver for “direction finding,” comprising a shield grid stage followed

by a regenerative detector and a transformer coupled A.F. output stage.

found, until at a certain setting it will be
found that signals disappear at a sharply
defined position of the frame.

In the case of the three-valve (tube)
set a similar frame aerial may be used;
one consisting of ten turns on 12 inch
sides, with 3 inch spacing is quite satis-
factory. As a screen-grid valve (tube)
will be used, it is essential to have fairly
good screening (shielding), and again it
is desirable to mount the entire set inside
a metal box. The tuning arrangement fol-
lowing the S.G. valve (tube) may be con-
ventional, and consists of either tuned
anode (tuned plate) or tuned grid, with
reaction (regeneration) winding. The num-
ber of turns depends, of course. on the
type of coil; usually about two-thirds the

number of turns required for broadcast
Alternatively a special coil may
be made on a 2% inch former, consisting

reception.

of 35 turns with 9 turns for reaction (re- |

generation).

Those who do not mind the extra con-
involved would do well
adding the aerial and the earth
(ground) shown in the diagram connected
to the small single plate differential con-
denser, A, for neutralizing the effects of
the vertical component, which tends, unless
balanced out, to flatten the minimum vol-
For the 160 meter band,
the aerial need only consist of a vertical
metal rod about 3 feet long, and the con-
denser should consist of a single moving
plate and two separate fixed ones, each

structional work

to try

ume positions.

with an area of about 1 inch square.

Simple Switching for 2 Wave Ranges

(Continued from page 346)

switching not only the tuned circuits but
also the regeneration coil or tickler of the
detector cireuit as well.

It is in the interest of simplicity and
safety of operation to reduce the num-

ber of switches as much as possible. |
For this reason a back coupling coil
(regeneration coil) common for both
wave ranges is ordinarily used. But

there is no doubt but that, by separate

@ THE editors offer a $20.00 monthly prize
for the best short-wave receiver submitted.

If your set does not receive the monthly
prize you still have a chance to win cash
money, as the editors will be glad to pay
gpace rates for any articles accepted and
published in SHORT WAVE CRAFT.

You had better write the “‘S-W Contest
Editor,” giving him a short description of
the set and a diagram, BEFORE SHIPPING
THE ACTUAL SET, as it will save time and
expense all around. A $20.00 prize will be
paid each month for an article describing the
best short-wave receiver, converter, or
adapter. Sets should not have more than five
tuktes and those adapted to the wants of the
average beginner are much in demand.

Sets must be sent PREPAID and should be
CAREFULLY PACKED in 8 WOODEN box!

The closing date for each contest is sixty
days preceding date of issue (Octoker 1 for
the December issue, ete.)

The judges will be the editors of SHORT
WAVE CRAFT, and George Shuart and
Clifford E. Denton, who will also serve on
the examining board. Their findings will be
final.

$20.00 Prize Monthly For Best Set

Articles with complete coil, resistor and
condenser values, together with diagram,
must accompany each entry. All sets will be
returned prepaid after publication.

REQUIREMENTS: Good workmanship al-
ways commands prize-winning attention on
the part of the judges: neat wiring is prac-
tically imperative. Other important features
the judges will note are: COMPACTNESS,
NEW CIRCUIT FEATURES, and PORTA-
BILITY. The sets may be A.C. or battery-
operated, Straight Short-Wave Receivers,
Short-Wave Converters, or Short-Wave
Adaplers. No manufactured sets will be con-
sidered; EVERY SET MUST BE BUILT BY
THE ENTRANT. Tubes, batteries. etc., may
Le submitied with the set if desired, but this
is not essential. NO THEORETICAL DE-
SIGNS WILL BE CONSIDERED! The set
must be actually built and in working order.
Employees and their families of SHORT
WAVE CRAFT are excluded. Address let-
ters and packages to the SHORT WAVE
CONTEST EDITOR, care of SHORT WAVE
CRAFT Magazine, 96-33 Park Place. New
York. N. Y.

363

IMPROVE

Your Radio with

HAMMARLUND
PARTS
o

XPERIENCED builders don’t
have to be told that radio effi-
ciency can be only as good as

the parts used.

That is why Hammarlund parts
have been first choice of experts
since the beginning of broadcast-
ing. They perform better and cost
less in the long run.

Mail coupon for General Cuatal:g.

S-W CONDENSERS

Special designs for
receiving, transmit.
ting. band-spread
tuning., balancing.
All types for short-
wave, ultra short-
wave and broadcast

work. Built with
watch-like preci-
sion.

COIL FORMS —SOCKETS

Sockets have Isolantite

base and perzect spring
contacts, for 4, and 6
prongs. Isolantite Coil

Forms for Short and Ul-
tra Short Waves. No drill-
ing. 4, 5 and 6 prongs.

SPECIAL

New 10-meter coils, for use in
the famous COMET “PRO"
and other short-wave receivers,
now ready—3$5.00 a pair.

R-F CHOKES

Compact. Low
Juss. ALl {ypes
for short-wave,
ultra short-
wave and
hrowdeast re-
cvivers and
transmitiers.

H
=
=
']

HAMMARLUND MANUFACTURING CO..
424-438 W. 33rd Street, New York. N. Y.

...Check here for felder on COMET °*JRO"
Short-Wave Superheterodyne.
..'heck here for General Catalog *“33.”
NAMI® e cr e ae 08 TRRE R onRat e

Address

Kiw-10

I L L L LT

www.americanradiohistorv.com


www.americanradiohistory.com

116 Page RADIO

SHORT WAVE
| TREATISE ,

Aveil yourself
now of the op-
portunity to re-
ceive the free
1933 summer
edition of our
Radio and
Bhort Wave
Treatize, No,
28. 116 solid
paves of

useful in-
formatson,
radio stemas, dic-
gram s sllustrations, efc.
Considerably larger and

ver 100 New Hook-{ more instructive than our
g H Ly No. 25 issue. 1f you had our

Ete. 1000 {liustrations, treatise No. 25 anod inci-

dentally sll our previous issues. you are familiar with the
tybeof ook we publish; but the new No. 26—what &
book! Theentire aditorial section is néw from beginning
to énd—not snold worl remains, Considerabiespace has
been devoted to articles for the radio beginner. This
alongis worthits weightin gold. The Buperheterodyne
principle ix thoroughly explained in this is«ue in clear,
simple language. No. 26 is not fust another catalog.
Itcnotains more valuable and up-to-date information
than can Le found in any radio text book on the subject.

PARTIAL LIST OF CONTENTS

Fundamenial Principles of FRadio—Okm's Law—
Discussion of New Tubes—Conatructing a Triple Twin
Amplifier —~Conatructing & Tinv A.C-D.C. Portable
Recciver—All About  Superhelerodyncs —Ltiminating
Man-made Static—Coratructing a Two-tube Short | are
“"Globetrotter™ Reteiver—Completely vevised and ['p-lo
date Itadio Tube Chart—83.00 I'rize Suggcstions—
Kadie Kinks. Blc., Ete.

W RITE TQDAY. Enclose 4 cents for post
age. Treatise semt by return mail.

RADIO TRADING CO.
100A Park Place New York City

1933
SHORT WAYE MANUAL
DON.C.WALLACE

Winner of Thi

—Tells you hundreds of things you
nerver knew before about short-warves.

This Manual with more than 154 pages: of short-ware data
shows you how to buill models of the Intermationally
famous \Wiullace sets, his famous \Walluce Cup Set
Winner costs approximately twenty dollars to build.

Ilere 15 something entirely new In short-waves. A com-
plete recelvIn® and transmiitlng  s¥stem that u.ed no
groumls. The \Wallace 8ystem 1s the aceepted methml

for sreatest long-distance Teceptlon with least fnterfer-
ence. It is the winner of the Hoover Cup for best short-
wuve communleation,

A\What a surprise you will get when you reecelve Your
Manual.  Acclatmed everywhere as the new authorlty on
the subjeet. Gnly $1.00 per copy. posthald, In U ¥,

Over 156 Pages—Over 200 lllustrations—
Size 6x9 Inches — Flexible Covers—At-
tractive Colored Front Cover.

Mail This Coupon Today!

L 1 ¥ I*r F F §J K QN N F }
RADIO PUBLICATIONS

245-8 Greenwich St.,

New York. N. Y.

Here Iz £1.00. TRush a copy of the Wallace Short Wave
Manual to

NiME e s e

Address e —
City. State.......

SHORT WAVE CRAFT for

| back coupling coils which can be made for
the given wave range, more can be accom-
plished and more even control will result.

Following is shown u solution in which,
in spite of the separate back coupling eoils
(regeneration coils) a switch for the long
wave feed-back coil is superfluous. The
switching diagram for the Weagent regen-
erative scheme, for instance, is shown in
the diagram at A. At B, the constructional
details of the coils are shown.

Behold the Minidyne!

(Continued from page 339)
signal, but it also operates as the low
frequency interrupter.

It may be of interest to point out that
the sensitivity of the receiver is to a great
extent dependent upon the frequency of the
low frequency interrupter. The lower the
frequency of the interrupter the greater the
sensitivity of the receiver. It can be seen
that when the frequency of the interrupter
is lower, it allows the higher frequency os-
cillator more time to feed back upon itself
and therefore amplify itself. However
there is an optimum here which exists when
the frequency of the interrupter becomes
so low that the high frequency amplifier
enters a state of oscillation, due to too
much gain.

Two Main Controls

There are two main controls employed.
One is a variable condenser which regulates
the resonance frequency of the high fre-
quency circuit; the other is a variable re-
sistance which regulates the frequency of
the low frequency relaxation circuit. Aside
from these two controls there are the fre-
quency change-over switch, filament and
plate switch and jacks for the earphones.

In conclusion it may be of interest to the
reader to point out that this receiver is
ideal for remote control work, by utilizing
a sensitive relay in the output circuit. The
receiver can be energized by means of a
small oscillator. Also due to its minute-
ness, it can readily be employed for oper-
ating models, ete.

Coil Data and Parts List for
“Minidyne”

The loop and aerials used on the “Mini-
dyne” are wound in slots extending around
the cabinet, The mean size of these slots
are 4% by 5% inches, the slots being about
s inch deep and s inch wide., For the 80
meter band, the grid coil consists of 5
turns of No. 32, double silk covered (D.S.C.)
magnet wire; the tickler coil consists of
four turns of the same sized wire, wound
in the sume slot.

In the model shown, the coils were not
wound in even layers, but they may be
if the builder so desires.

For covering the 160 meter band, the grid
coil is made up of 10 turns of No. 28 D.S.C.
wire (or No. 10-30 Litz wire may be used.)
The tickler coil comprises 5 turns of No.
32 D.S.C. magnet wire.

The experimenter can easily wind other
loop coils for this set to cover any desired
bands, by simply using a smaller or greater
number of turns of wire on the loop.

List of Parts-——Minidyne

2 Loop coils as specified.

1 Wooden cabinet *

1 Earphone, preferably new miniature 2,000
ohm earphone (or pair of light weight
phones) No. 118. Name and address of
manufacturer furnished on receipt of
stamped, addressed envelope.

1 Set of 2 pin jacks

1 200,000 ohm potentiometer, Acratest

1 1.5 megohm grid leak, Lynch, (Interna-
tional)

1 .00025 mf. condenser

2 .006 mf. condensers

1 .01 mf. condenser

1 50 mmf. variable condenser, Hammarlund,
(National)

1 2-gang single-pole, double-throw switch,
Eby

1 4 prong tube socket, Eby, (Na-Ald, Ham-
marlund, National)

1 30 type tube; Gold-Seal, (Arco, Van

Dyke)
1 22% volt small “B” battery unit

1% volt flash light cells for “A” battery

www.americanradiohistorv.com

OCTOBER, 1933

DATAPRINTS

|
-\":Q:\‘Hf/f( Just the
: Technical
Information

You Need
To Build
Electrical

Apparatus

Dataprint containing data for
construeting this 3 ft. spark
Oudin-Tesla coil.  Requires |
K. W. 20,000 wvoit transformer
as “‘excitor’’; see list below.

B X £

fneludes condenser data.

OTHER ““DATAPRINTS”

TESLA OR OUDIN COILS

36 inch spark.
condenser  dats
8 lnch spark. data for building, including gon-
denser data; reQulres ¥ K. wW. 15,000 volt
transformer: se¢ [ist helow I . 0,73
Violetta type, high frequency coll dxta: 110
solt A.C. or D.C. tspe: 1” spark; used for
“‘vlolet ray" treatments amd “'Experiments’”.. 0.50
How to pperate Oudin ceil fron a vacuum tube
osclilator .. T o 0.50
inch spark Tesls coll; operates on Ford fx-
0.50
0.50

data for building, Including
$0.75

nitlon coll

TRANSFORMER DATA

Any slze, 200 to 5000 watts. (1 Primary and
secondary voltage data supplied—specity
watts and voltage desired) S i
k.w. 20,000-volt transformer data, 118-volt,
60-cycle primary. Suitable for operating 3 rr.
Oudin coll
% k.aw. 15,000-volt transformer data, 110-volt.
GU-cycle primary. Sultable for operating 8-
Inch Oydin eoll
Electric Welding Transformer
voltage) o .
Induction Colls—1 to 12 Imnch apark data............

0.50

(State secondary o

MAGNET collL DATA
Powerful hattery electro-magnet; 1ifts 40 lbs....$0.50
110 Volt D.C. magnet to IIft 23 ths. 0.50
110 Voit D.C.. 300 ib.. Lift electromagnet. _ 0.50
110 Volt D.C. solenoid; 1ifts 2 1b. through 1 inch 0.50
110 Volt .C. solenold, 11ts 6 Ib. through 1 inch .50
12 Yolt N.C. solenoid, lifts 2 1b. through 1 inch 0.50
A. C. Solenald, powerful, 110-volt, 80-c¥cle........ 0.30
MOTOR—I/16 H.P., 110 valt A.C. 80 c¥ele
{suitable for driving 12# fan or light appa-

ritus}, constructlonal data ... 0.50
1200 rycle Synchronous moter 0.50
80 cycle Synchronous mMOOr.....c..ocwesctr... 0.50
TELEGRAPHONE—Records  Vsies  or
‘*Code’" signals en steel wire by map-
netism. Code can be recorded *‘fast'’
and transiated ‘'slow'. Construction
data (special) $0.30
CLOCKS—E]ectric chtme ringer. How
make one tv fit on any ordinary clock......o..o... 0.50
MISCELLANEOUS DATAPRINTS—
Electric Ice Skates—How to make....... . 0.50

How to ‘Thaw Pipes by Electricity (including
2 K. W. 110 vt. to IR vi. transformer dat
20 motor cirryits—hook-ups.......
20 practiesl telephone hook-ups
Treasure Loeator
100 mechanical morements for Inventors
Palarlzed Relay—1'ltra Scositive
FElectro-medical eoil (shocking coil)
Water-Wheels—How to bulld. and
nlise - .
Madel Ship plans
Pubile Address

. . 0.50
Light your
. 0.50

System ...

26 ““Electrical Tricks”* for LODGES and
PARTIES S e $0.50

——— e -
How To Fry Egrs on Cake of Iee Electrieally.... 0,50
“itewinding’’ Small Motor Armatures... ... . 0.50

Other DATAPRINTS on—Centrifugal Pump for
small Fountains, ete: Maodel Electrle Train—wili

carry chitd; Compressed Air power Plant for model
planes; etc. \Wrlte for prices.

(20% Discount on all orders for $3.00 or more.
No. C.0.D.)

The DATAPRINT COMPANY

Loek Beox 322 RAMSEY, N, J.
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The Evolution of Ultra Short Waves

(Continned from page 345)

Mesny was used. Here the tube inter-
electrode capacities are effectively in series
as regards the tuncd circuit, and a high
degree of electrical symmetry, which is
very desirable, is attained. But the latter
objection urged against the Hartley circuit
still exists. Also, on account of the fact
that only half of the tuned circuit is cffec-
tive as a load in the plate of each tube,
the effective anode load decreases much
more rapidly with a decrcease of wavelength
than in the case of the single-tube circuit,
though this is partly offset by the smaller
effective inter-clectrode cupacities. The
Mesny type of circuit is usually successful
down to about 3 metres with ordinary
tubes. Note that the effective reaction
coupling in this case in partly electromag-
netie. 1f the coils are constructed the
wrong way round (uncrossed), the two re-
action effects (electromagnetic, via the
coils, and eclestrostatic, via the tube inter-
electrode capacities) may cancel out and no
oscillations be obtained.

A suitable single-tube circuit, apart from
avoiding the nccessity of pairs of matched
tubes, can, if properly designed, be made
to operate at shorter wavelengths than the
Mesny type of circuit. The forerunner of
the nmost successful type of single-tube cir-
cuit for this purpose seems to have been
devised by Messrs. Gutton and Touly round
about the year 1919, and is shown in Fig.
6. One comment upon it is necessary: the
mistake was made of having the grid con-
denser in the position shown, where it is
(to use an illuminating expression that the
writer once heard) *“knocked about at a
high-frequency potential above earth.” A
later version of the circuit is shown in Fig.
7. When we examine it closely we find
that it is hard to describe it in terms of
conventional tube circuits. The beauty of
this arrangement lies in the fact that the
external inductances L1, L2 are continuous
with the internal leads /1, I2 (Fig. 7 (a) ),
the whole tuned circuit being formed by
the two inductances L1-I1, L2-.12 and the
two capacities C and Cga, forming a “link.”
If carefully arranged, this circuit is much
less likely to show the undesirable coupled
circuits effect of the Hartley circuit pre-
viously described. Futhermore, there is no
limit to the shortness of the external leads
(L1, L2) beyond that of the length neces-
sary for mechanical reasons, to connect C.
Moreover, the grid and anode current leads
can be led in (as shown wiz chokes) at
points of low or zero H.F. potential with
regard to earth.

Practically, the circuit values for Fig. 7
may be: V = any receiving power or su-
per-power tube, Ra about 2,000-4,000 ohms;
L1 and L2, pieces of stout copper wire, bent
into semicircles, each piece about 4 in. long;
C, any good make of air-dielectric mini-
ature variable condenser, about 0.0001 mf.,
max.; and R, 10,000-20,000 ohms.

The grid and anode chokes may each con-
sist of about fifty turns of fine wire on
a former % in. diam. Filament chokes will
usually be found necessary and may con-
sist of the same number of turns (fifty)
of stouter wire (say, 30 B.&S., for a tube
taking not more than 0.25 amp. filament
current) wound in bifilar (non-inductive)
fashion on a former about ¥% in. diam.

With the arrangement described, the
wavelength obtained will be somewhere in
the neighborhood of 2% metres. This cir-
cuit has the great advantage that it never
refuses to oscillate, provided that the tube
is 0.K. By “decapping” the tube, cutting
the external leads as short as possible, care-
fully adjusting the value of R (the grid
leak), using a selected tube, and applying
as much plate voltage as it will stand
safely, the generated wavelength (with C
at its minimum value consistent with os-

cillation) may be brought down to the
neighborhood of 1% metres.

A close inspection of Fig. 7 (a) will show
that if the self-capacities between the vari-
ous parts are considerable (especially in
the cases of the leads as shown by 1, C2)
and the wuavelength short, this circuit ap-
proaches the condition of a “tuned plate-
tuned grid” circuit, with C as a coupling
capacity. This means that in some cir-
cumstances the coupled circuit effect previ-
ously discussed may appear, but it is not
usually troublesome. The only real snag
is that, as the value of the tuning con-
denser C is decrcased, there comes a point
where the oscillations cease, owing to the
fact that this condenser is also acting as a
coupling between the grid and anode cér-
cuits, and decreasing its value in order to
reduce the wavelength also reduces the
coupling. The grid-current meter M (suit-
able value 0-2 ma.) provides a good in-
dication of output. and is very useful for
wavelength-measuring purposes in con-

nection with absorption circuits and Lecher |

wire systems.

When it is desired to generate waves
shorter than 1 metre, use must be made,
as before mentioned, of an entirely dif-
ferent principle of operation. Strangely
¢nough, and as a matter of interest, the
circuit used is mechanically almost iden-
tical with the Gutton-Touly type of re-
action circuit just described, In fact, the
same circuit and tube may (provided con-
ditions are suitable) be used without any
(mechanical) change for the production of
both types of oscillation. The general ar-
rangement used is shown in Fig, 8. The
point to notice is that the positive H.T
potential is applied to the grid, and a
negative potential of lesser value is applied
to the plate, which is rather an uncon-
ventional arrangement.

The dance of the electrons

The actual way in which this arrange-
ment functions does not seem to have been
definitely settled so far, but a plausible
explanation which fits the experimental
facts is as follows:—

On switching on the circuit, a cloud of
electrons starts from the cathode and is

attracted strongly towards the grid by the |

powerful positive potential thereon. Some
of them are caught by the grid during their
first flight, and take no part in the oscilla-
tory action., Many, however, attain a high
velocity and pass through the spaces be-
tween the grid wires, travelling towards
the plate, where they are repelled by the
negative potential thereon. If this latter
potential is of the right value, the majority
of the electrons just manage to reach with-
in a short distance of its surface before
their velocity is reduced to zero, when the
positive charge on the grid again affects
them and they are finally drawn back to
it and absorbed. If the constants of the
circuit connected to the electrodes are suit-
able, this rush of electrons (= a rush of
current; in fact, a “transient”) impulses
the circuit, the return swing of which as-
sists the retarding voltage upon the plate
to return the electron cloud towards the
grid. During this impulse the second re-
turn swing (again in the positive direction
with respect to the cathode) helps the posi-
tive potential upon the grid to attract a
further batch of electrons from the cathode,
and may also reattract many of those which
had been repelled from the plate back to-
wards it.

The net result is that the clouds of elec-
trons may “dance” in time with the oscilla-
tions in the external circuit either between
cathode and plate (Fig. 9 (a) ) or between
grid and plate (Fig. 9 (b) ), In either case
the frequency and therefore the wavelength
is dependent upon the time of swing of the
electrons between the two electrodes

{Continued on page 368)
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FREE

1933 Official Auto-Radio
Service Manual

With cvery order of
ARCO TUBES for
$6 00, or multiple
thereof, you ean get
one, twn_ar_threo
Auto-1tadin Serva
ace Maauals ah-
rolutely FREE,
Ifyan prefer, you
can have copie~ of
the 1434 Officis) Radio
Berviee Manual FREE with
orderr for $8.00 or buth Man-
uvals for orders gf 21300, Re.
member that the regular lht price
of the lsss Auto-Radio Service Ma
ual is $2.50 and the 1934 Otficiat Rldln

Service Maruul $3.5
Complete Stock Ready for
Immmediate Shipment
Order from this pase—tF 13 with order, balancs C, O, D.
All prices are F, 0. B, FACTORY, New wrk, Bhiptents o forward
exPrraa or Parcel Post. No urder fur less than $3.00 sccepte.

THIS OFFER 1S SUBJECT TO WITH-

oy

DRAWAL WITHOUT NOTICE.

Volt- Your
Tyne age Deacription Cont
UX-201A=5.0 Detector Amblifier...... ........... $ .30
X-226 =15 Ampliher (A-C Filament) . .. .30
UY-227 =2.5 Detector Amplifier (A-C Heater) .30
UX-171 ==5.0 Fower Amplifier Jgamp. ....... .. .30
UX-171A==5.0 V'ower Awmplifier bg amp. . ......... .30
UX-240 =00 Voltage amplifier detectur .40
UX-120 —3.3 l'ower An .40
UX-199 =3.3 Deloctor .40
UV-199 =13 Detector amplifier short mung 40
UV-199 =33 With a1tandard 201A base. - 40
0 A 40
0 Amplitier detector 33 amp, 40
5.0 Detector. . ... .40
UY-224 =25 Screen grid R-F nmullﬁar(A CH .40
UX-245 =2.5 Power amiplifier (A-C Filament) . . ‘40
UX-201B=50 Detactor amplifier 3§ amp . .60
UY=246 =25 Dyal Grid Power amplifier (A-C Fil.) .60
UY-247 =25 Vower amylifier pentode {(A-C Fil.) .60
UY-257 2.5 Power amplifer pentode (D-C Fil.) .85
WD-11 LI Detactar amplifier . .60
WD-12 —1.1 Detector amblifier .60
UX-230 =2.0 Detector sniplifier .60
UX-231 =20 Power amplifier. . . .60
UX-232 =20 Bcreen grid radio hequemy -mpliﬁar .€0
UY-233 =20 Power amplifier pentode. . ... ... .. .8%
UX-234 2.0 Buper-control It-F amyplifier pentode . . .85
UYa235 2.5 Super-control R-F Amp.(A-C Heater!, .60
UY-236 ==(.3 Screen-Grid R-F Amp. ( A-C Ileater), .85
UY+237 =3 Detector amplifier (A-C Heater). . .. .. .8%
UY-238 =13 Power ampllfier pentode (A-C Heater) .89
UY-239 =—G.3 R-F amplifier_pentode( A-C’ Heater} .85
UY-551 =2.5 Super<contro]l R-F Amp.( A-C Heater) €0
2A3 =215 Power amblifier trinde (A-C Heater) 1.10
2A7 ==2.5 Pentagrid converter (A-C Henter). 1.10
2B7 =25 Duplex-T¥ode Pentnde (A-C Heater) 110
6A7 —.3 Penta%rid Converter (A-C' Heater).. 1,10
6B7 =03 Duplex-IYode Pentode (A-C Henter) 1.10
2A5 ==2.5 Power ambplifier bentode (A-C Heater) .85
41 —0.3 Powoer ambplifier bentode (A-{" Heater) .60
42 =—8.3 Power aniplifier pentode (A-C leater) .60
43 —25.0 Power amplifier pentode (A-C Tleater) .88
44 =4.3 R-F amplifier pentode (A-C Heater), 85
48 ==30.0 Power amplifier Telroda(D-C Henter) 1.10
4% =20 Dual Grid power ammlifier. .8%
85 =2.5 Nuplex-Niode Trinda (A-C Henter) .. .60
56 =2.5 Super-Trio de amplifier(A-C Henter). . 60
§7 =2.5 Trinlegrid detectar Amp.(A-C Henter) 60
88 =25 Triplegrid R-Famplifier(A-C Heater) .60
$9 —2.5 Triple grid power Amp. (A-C thler) 60
7% —0.3 Duplex-Dinde Trinds (A-C Ilrnler) 3%
77 i3 Trh"?o-lrid f]ﬂae!nr amplifier { er) .88
78 w3 Trinle-crid R.] .23
79 ~==3 Class B Twin am| 3
88 w3 Dublez Diode 0
89 =3 Triols arid
M =25 Power -mnlﬁ,
UK.210 ==7.5 Power amplifiep osrillatnr (A-C Fi
UK.222 =31 Rereen krid tadio freaneney smplifier
UX.2 =—?7.5 Power amplifier (A
5 w—?5 Derectos lnlnliﬁl-r (m-lrk hnlrr (A K
=5 Beveen g
w50 Sparton upo po-er Ami.
=30 Spatton tyhe
- () Sparton tvpe
am=7.5 Sparton type power Amp. (
-0 reon type amplifier. . ., .
==3.0 Kelloge type trinde (A-C H
3 +=3.0 Kellogk 1¥ype outPut trinde (A-L I!uhf) ]

RECTIFIER AND CHARGER BULBS

125 Mil. rectifier tube BT, (Raytheon typed .. ..., . o ouas

4-10 Amp. trickle charger Ttulb lTnnllr type) . .-

2 Amp charger Bulb (Tungar tvpe -

8 and 6 Amp. charger Bulb (‘I'unnr typer.) ao

18 Amn charger Bulh (Tunzar type) .

YK -8 —__3. ulf Wave Mercury R«-llﬁ-r frnvy duty)..
3 Halt Wave 'lecllﬁer {A -C Hester)

JG'A°3=

BapAls  Nndid N N

=
2
=3
3
B a - witee

3 Half W n\a
Full Wa iu\ ifier
llrnvy DnEr l“nv' R«HMI
Recrifier-doubler (Heater) . ...
25 Full Wave .\f"ruv.yr Vapor k'-e'.m-r'
lll .3 28,0 Heavy duty {ull wave mercury vapor
UX-2188 —7.5 Hnlf Wave Rectifier. . e
UX.213 == Full Wave Rectifier. oo
UY-84 ==ii'3 Full Wrve Reetifier (Henter) oo
UX-872 ==7500 Volts Half Wava Mereury Vapor Reetifier. .
Specificatione and guotations on PHOTOELECTRIC
CELLS, TELEVISION TUBES, TRANSMITTER TUBES,
CRATER TUBES, HIGH VACUUM TYPE CATHODE
RAY TUBES suitable for television and standard
oscillographic uses, SUBMITTED ON REQUEST.

ARCO TUBE COMPANY
Newarlk, N. J.

—5

Ul-lll

'w.n =le
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And here are
letters from those
who have actually tried
these Short-Wave sets:

THE OSCILLODYNE

HOW IT WORKS

I have constructed the OSCILLODYNE RECEIVER
and bo¥! how it waorks!

The first day without an¥ trouble I receivad Spain,
England, France, and other foreign countries. Amateurs!
why | never know tnheérs were that many until now.
With the one tube Oscillodyne, 1 bring in more stations
on ube DIng-in ooil than with a set of coils on different
short-wave sets.

IF ANY ONE I8 TRYING HIS LUCK ON SHORT-
WAVE SETS, IT WILL BE WORTH WIHILE TO
CONSTRUCT THE ONE TUBE OSCILLODYNE.

PAUL KORNEKE, JR., N, 8. Pittshurgh, Pa.

A PEACH
The cascillodyne receiver, believe me is a “peach.” I
Kot short~wnve stations from Germany, France, S8pain
and Italy—not to mention the Ameriean stations, in-
cluding arnateurs all over the United States.
I heartily recommend this set to any Short-Wave fan.
HENRY TOWNSEND, Ramney, N.J.

THE DOERLE RECEIVERS
SOME LIST!

Have iust comvlsted your Doerle two-tuber.
esived the followink on the loudspeaker: XDA, LQA,
GMB. VESDR, VEOGW, KKQ, WIXAZ, W2XAF,
W3XAL, WIXAU, WSXK, WSXAL, WOXF, WOXAA,
Rertnuda, Honolulu, Budapest, Hungary, and “hams™
in 38 ataten.

MAURICE KRAAY, R. F. D. 1, Hammond, Ind.

THIS IS GOING SOME!

Today is my third day for working the Doerle nst,
and to date 1 have received over fifty ntations. Some of
the more distant oney 1 shall list. From my home in
Maplewood, N. J., I received the fullowing: WVR,
Atlanta, Ga.: WGK, Ohio: WUBHM, Ft. Wayne, Ind.:
WOAYS. Elgin, 1u.; WSERK, Qirard, Ohio: and beat of
all, XDA, Mexico; PZA, Surinam, 8outh America; TIR,
Cartago, Costa Rica: GZWM, Leicester, England. I
have also received atations WIC and PJQ, which I have
not found listed in_the call book.

JACK PRIOR, 9 Mosawood Terrace, Maplewood, N.J.

A DOERLE ENTHUSIAST

I have just completed my two-tube Doerle, and it

surely is a great receiver! It works fine on all the wave

bands. Nobody could wish for any hetter job than thia

one. I can xet WEXK and WOXAA to work on the

loudspeaker at nigkht. and the tode stations come in with
a walop behind them.

SAMUEL E. 8MITH, Lock Box 241, Graving, Mich.

FRANCE, SPAIN, ETC.. ON LOUDSPEAKER

I hooked up my two tube Doerle Kit and I received
France, Rome, Spain, Germsny and England on_the
loudspeaker as well as over 100 amateur phone stations.

I any very pleared with the receiver and would not part
with it for anything. I have listened to many factory
huilt short-wave réceivera, but believe me, my DOERLE
is the set for me.

ARTHUR W. SMITH, Springfield, Mass,

REGULAR FOREICN RECEPTION

A few days agn. I purchased one of ymir TWO TURE
DOERLE WORLD WIDE 8TORT WAVE RECEIV-
ERS. Ijuat want to tell you that this set doea all you
claim. In the short time I have had the net, 1 have
brought in atations in FEngland. Germany. ¥France and
South Anericn. Davennhire, England, and Nauen,
Giermany can be pickeil up (aily with very strong volume.
THE DOERLE I8 A FINE BET.

ARTHUR C. GLUCK, Brooklyn. N. Y,

THRILLED BY DOERLE PERFORMANCE
I am very much pleased with the DOERLE B.-W.
radio | received: the loeal amateur etationa come in loud
and clenr. The first foreizn station | received wan DJA,
en. Germnany. I certainly received this station with
a thrill. Yours for mceess.
RANDOLPH GRAY, Quiney. Mass.

I re-

Order From This Page

Send money order or certified check. C.0.D.
only,if 209, remitiance accompanics all orders.
nfcr NOW—TODAY.

These Are Fool-Proof Short-Wave Sets

The Oscillodyne 1 Tube Wonder Set
This Is The Ideal Beginner's Set

Il you have never operated a short-wave set hefnre. this ia the one
with whivh to start! If, on the uther band, you are already a hard-
hoiled short-wave fan tand are therefore aware of the shortcominga af
the average short-wave set), the sllodyne ia the set which will inatill
You with new confidénce. It in & set which will convince you that foreign
stations CAN he tuned in whenever they are on the air.

We have acauired the sole rights from the npublishers of Short Wace
Craft to manufucture erclusivedy the Qfficial Qsetllodume | Tube Bet, as
deneribed i the Apeil 1933 isue. Rend what the editor of Short
Wave Craft says in that issue:

A REALLY NEW CIRCUIT

We are pleased to prexent to our renders an entirely new_develonm-nt
in radio cireuits. Under the name of the “Osrillodyne,”” Mr. J. A.
Worcester, Jr., has develaped a fundarentally hew circuit. Thln_circuil
which i of the regenerative variety. acts like & super-regenerative set
although it does not belon® jn that rlax.  Itx rensitivity is tremendous.
The editor. in his home on Riverside Drive. New York City. in a steel
apartment bujlding, was able to listen 10 Amateurs in the midwest,
using no aerial and no ground. With the Rround alone, & number of
Canadian atationn were hrought in, and with a ahort serial 40 feot
many foreikn stations were eanily pulled in. .

Here. then. it a set which Lrings in stations thousands of suiles awsy;
n set which frequently bring in Australia, loud enough to rattle your
phones, and with power to spare: a set
which, if you do nat wish extreme div
tan brink in «tation« severnl thou-
<amd mile« nway without aemal or ground.

ABSOLUTELY FOOL-PROOF

This vet. nn we sell it, may be had eithcr completely wired, or in kit form. There is abso-
lutely nuthing to go wrng with the Oscitled dimple directions and blueprints show You
how to build and operate the sot for hest rew . It may be used either on A. C. or with
batteries. U A. C. iz eniployed, a type 227 tnhe is used in conjunction with a suitable A. C.
power back (such an the une livted on the obpoxite page.) 244 valts will he required for the
filanent of the tube, and 90 volts for the blate. 1f batteries ace emploved, s 237 tube nhould
L‘: uved in conjunction with either & storage batter¥ or four No 6 dry cells and two 45 volt B

tteries,

iKear View

Osclilodyne Wonder Set
The set in exactly as ill here. also of aluminam wanel is 6 high hy 41" wide. base 5" long by 435"
wide, List of mater

No. 2148. O Une-Tube Wonder Ser. complerely wisad and teated an per nhove specifications.
YOUR PRICE....... oonanog $6.19
No. 2147, Official One-Tuha Wonder fet, hut not wired. with hlwerrlne connectione and instrue- s
tiona for operation. comblote ahippiog weight 3 1bs.  YOUM PRICE.......... .....95.34
No. 2148, COMPLETE ACCESSORIES, ineluding the following: one 8 month fusrsnteed
tube. one aet No. 1678 Brandes matrhed headPhones: funs No. 6 Btandacd dry cella: two
atandard 45-volt "B batteties. conplete shipying welght 22 Ibs. YOUR PRICE.. .. ..

contron No 237

...$5.09

The Oscillodyne 2 Tube Loudspeaker Set
NO PLUG.IN COILS

This receiver is one of the most powerful 2-tube vets ever built. and when we
{ wy “puwerful.” we mran powerful! [t employs the rame Qscillodyne circuit
as the receiver listed above. hut differs from that ~ct nwinly in that a tap

g inductance coil coverink the entire ehort-wave range ix empluyed rather than
a set of short-wave pug-in coilv. Furthermore. 8 powerful xtage of sudiv
freuuenty amplification has heen added so that a loudspeaker can be
used on practically all stations.

The use of a tapped inductance coil doss away with the neceasity for using
plug-in cuils, to which many people object, It is only with a set of the
Oscillodyne type that a tapped inductance can be used inasnuch as
the “lowses' introduced do not serivusly interfere with the oleration of
the wet. In other receivers., these very same "lossex’' may wpell the
difference hetween succens or failure of vheration. Under actual test,
we have picked np Signule half way round the world—12.500 niilee—
on the loudspeaker. SNtation VK3IME. Melbourne, Australia, waa
intercented and renroduced on the lou depeaker without interruption and
with excellent fidelity. Station EAQ, Madrid, Spain, and many other
forcign station were received regnisrly. night afrer aignt. There is po
question but what this set will work in all parts of the country, under

practically all conditions.
. . i

O parts of the hichest quality, such ax Haminarlund condenaers, Yazley switches,
tront View

Rear View

Kulr-‘ axch vernier dinlq.m--_..h:n_’g beent used. Thews parte are monnted on a sturdy
i tal el which 9° long x 6%* wide x 6° high.

plated e
No. 2197. Z»Tl:'hﬁ Oucilldyne Loudspeaker Set, Conipletely wired and tested. Ship.
wi. 4 T, 5

YOUR PRICE. ... ......... . ... $10.84

No, 2199, l"nmple!.e Accessnries for this receiver, illlcll;l;iil;‘ 1—type 56 tube, 1 —type 47.
i—pecial ahort-wave hum-free AC power pack, No. 2149; ]—wpg 280
rectifier tube for the power pack: 1—B. B. I, magnetic luudaiuanlur. 8hip.

! T . $11.19

ba.
YOUR PRICE..............

YOUR CHOICE

of either one of books illustrated herewith—FREE OF CIJARGE
—with the purchase of any of the short-wave receivers listed in
this advertisement.

—~
Orerare

| ISoRTWaiE
.

Book No. 866 explaina in a most thorough-going manner the .|
ways and means of obtaining an amateur transmitting license. MY
Furthermore, all government rules regulating amateur transmis- ] m
gions are reviewed.  Book 830 is & comprehensive and thorough [
' compilation of the must prominent short-wave recciver eircuits i
Book No. 866 sublished during a p(-rio«iJ of two ycars. Build up your radio Book No. 830

tbrary with one of these books.

RADIOTRADING COMPANY,100A Park Place, New York City
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& 1 X iy Y L,
gg‘"ﬂ@%%t{fhcml Doerle! 2%

OperntAo On Either A. C. or Batterles —May

2-Tube 12,500 Mile Doerle

2 And 3Tube Receivers Reer VAL RL000 Bl Borrle Ser

looh alike

I1so Be Had For 3-Volt Operation i
Onl Bhort-wuve receivers havo come and gone. hut
nly never have there beon produced nhort-wave receiv- INe 2174,

AndNow TheseDoerle Sets Have
Been Completely Electrified No. 2175.

Mr. Doerle daucribed hia fii st receiver, the
now famous 2 TUBE 12500 MILE RE-

] 9 crs which hsvo takon the entire country by storm
s have the fumous 12oerle Receivern.
e—

Cvaft, anil his 3 TURE SIGNAL GRIPPER No. 2176.
in the Nov. 1932 issue.
1f ¥ou are A reader of this magazine, you

number of fun letters published in Short Ware No. 2177.
Craft, praising the«e recaiverato theskies—and
for k0od rensons! We have nold many hun-
dreds of these sets, and they are still going

REAR VIEW of A. Mode) =— 2.volt Mode)
does ot have Tube Shiclds.

CEIVER in tha Dec.-Jan. ixsue of Short Wave YOUR PRICE

SPECIFICA TIONS

Electritind 2 Tube 12,500 Mile Doerle Recsiver.
completoly wired and tested, less tubaes.
Meuxures 0* long x 87 high x 834° wide. Ship-

YOUR pRICE ™01 .$9.44

Eloctrifiel 2 Tube 12,500 Mils Dosrle Receiver|
in kit form. lew tubes. but including blueprinta)
and instructions. Ship. wt. 5 lbs.
Combloto «et of tubes for above: either ona—
57 i;nd un&T?B lc');/\ C. operation, or one—17
and one—3

ol lor hattery operation. sl . 19{

hunve undouhtedly Lesn surbrised nt the great YOUR PRICE

Electrifial 3 Tube l)oorlo Signal Gripper, com-|
blately wired nnd tasted: lesy tubes. M easures!
10347 long x 7" high x 84" wide. Ship. wt.

atronk. YOUR PRICE" $14.19

They nre low-priced, yet pull in short-wave No. 2178. Electrified 3 Tuba Doerls Signnl Gribper in kit
stations from all over the world REGULARLY. in practically ANY LOCATION. not anly in this country, but anywhsre! form. includiog blueprints and instructions:
Thexe two receivers EMPLOY THIE 2-VOLT, LOW-CURRENT CONSUMPTION TUBES. and are, thsrefors. mast YOUR pRIGE " b vt T Ggp g
popular with peaple  in rural districts whers electric service is scarce. No. 2179, Comulets et of luhoa ither « 58 57
For the thouxands uf fans however, who enjoy the henefit« of electric service, we have develobed the 2 and 8 Tube A.C. and 0,,._"53 for A. C .:)p:rn(t):]o.n_—or ‘::::.:, 3‘|
Doerte srts.  These xets. emyloying the latest type triple-grid tubes. nre nuturatly more selgctive and infinitely, more sensi- one 77—and on.—a'.' " for battery operation.
tive than the originul Doerle rectivers. |
Fnrtharm;:ire[):ﬂ olnly cen theylb- used on a]lernlltlnr'(je‘;.lrren! but with h.tlerle- ns well. T:w 2 tube |2.5L:|g YOUR PRICE 2069
Electrifi rle Heceiver emnloys a type 57 triple-grid detector tube. wnich in resistance~coupied to the he
.’,‘.',I'.'.‘,ué e, For oparation on hnllethai:‘::m 57 in reviaced with » 77-tube and e with » 81, 'rm.p,,.xlumn%‘umlz. BATTERY SETS
a loudspeaker on all local and many distant stations, L] ube Electrified Duerla Signal Grivirer embloys a triple y
erid lubopeu a mdumfmuuoncy amplifier, followed hy & type 57 detector, and finally, a 56 output tulba. For Imt{crr operatiot TiaZZte0, g‘l‘l‘(;)ll'?l‘l{\l{‘kv% ;?LO(I:\{‘III"I‘-::?{‘.OL'I; D?ERL:;
the Tyue 78, 77 and 37 tubss are used. This receiver. in its wensitivity snd DX sbility, equals many expensive 5 and eompliBthly swit

and tested. Bhip. wt. 5 lbe.

tube short-wave sets. YOUR PRICE ss. 89
Improved Circult and Design No. 2141. TWO TUBE 12500 MILE z’-ir'di T DOERL

Desnite the remarkable performance of the Doerle receivers, our technical stafT felt that theY could ohtain better results StIOHT WAYE RECEIVE KIT, with
by making slight modifications of the eircuit. This is e<pecinlly true of the 3 Tube sSignal Gripper, both the new A.C. and hl\lenrm! connections and matr\lctlnnn Bhip.!
2-volt models. In the 2-volt model. the first tybe 30 H. F. tube wa~ renlsced by a type 34, which is 8 special-purpone screea- . 5 lbs, 6
grid R. F. amplifier. 1n the A. C. model. a t¥be 58 triple-zrid. high-unin H. F. tube is employed. Furthermore. in this YOUR PRI CE L] 91
Intter niodel the Antenna trimmer condensér has heen eliminated through the uxe of inductive ¢oupling. The detector |No. 2142. COMPLETE ACCESSORIES, including 2 No.|
plug-ih coils are of the six-prong type. such having throe reharate windings. This means that the K. F. 8tage i industively | 230 tubes: one et of Hrandes llaudphnne«. 2|
coupled to the detector. Yet, desplte theae various changes, we have not Increased the price of these receivers, ' Nao. 6 dry calls: 2 standard 45-volt """ batteried
1o you. ! mpiete, ship. wt, 22 |bs. s; 39

By epecinl arrangements with the Lublishers of Short IPave Craft, we have been given the ercluaive rivht io manufacture "“'OUR PRIC
and sell the Officisl Doerle Receivers. hoth the surlier 2-volt and the latest A. C. modelsi—o that now, all sbort-wave [No. 2143. THREE TUBE »VOLT DOEILE BET, eom-l
enthusin«ta who have ever wixhed ti own nny of thews fine seta can buy them without tho alighuest duuhl in their mind YOUR vistely wired. ready to use sll 84
but what they wsll perform 100%. Thix menns that nll the il “'bugs” have been ironed out by un in wich a way that PRICE.. ... ... .
In practically every location. anywhere. they will “do their stuff.’ {No. 2144, T ”lﬂ-E TUBE 2-VOLT DOERLE SET IN

| K FORM, with lLluenrint connsctions and
Only First-Class Parts Are Used | n«Lructmnn Ship. we. 7 1be. QL@

1t may be poasihle to buy the parts or comileted seta &t a lower price—we admit this at onos—but without concern. YOUR PRIC '49l
For we have used only the best parts nvailahle in the construrtion of our setx.  We have done wwuy with all usual “losses” No. 2145, CO\! PLETE ACCESSORIES. including 2
which arv incidental to the u.e of poor component.. In these receivers. only the best tuning condensers. nnd thut means 230 tubes; anil one tyre 34. ome set of
Hummarlund-nre used! Thexe sets conld be nroduced for a considerahly less amount if we useii ¢cheaber condensers. We llrlndm lleadphones; 2 No. 8 dry eells; 3
rofrained from doink so, however. because then we COULD NOT GUAHAN- standard 45-volt "B" batteries: 1 B. B. L. 9
TEL RESULTS! And this goes for everything elue in these ~ets. , . . | inch Magaatic Loudapsaker. Shibping weight

If you are skeptical of the results ohtainshle with these receivets. read the
letters from our many short-wave fans and friends printed on the oppusite page.

[YOUR PRICE ™ P . 510.99_

EXTRA SPECIAL

Baird Universal Short Wave and
Television Receiver

‘ Seven Tubes—I5§ to §00 Meters

& Only 20 at This Price

This 13 the same
recelver which a
short time hack
sold for $80. It ls
a receiver which 1s
“Universal” in the
strictest  sense of
the word. Not only
will 4t intercept
SHORT WAVE
and TELEVISION
SIGNALS but REG-
ULAR BROADCASTS AS
WELL,  [n other words, it

Our Own Tests

Every one of thess Docrle receivers. without excepifon, is tested in our
Inboratory under actual operating conditions. We refrain from giving you the
astonishing list of stations Which we. ourselves have logued during the course
of our testa: for we do not wish to let our enthusin«m run away with u<! We
waould rnuch rather hinve you and our many other short-wave friends talk about
the results. Incidentsally. we have yet to receive s sinfle complaint on any of
these sets zlthouglh we have sold mady hundreds of them. Each recesper 1
accompanied by schemaiie diagram and wiring dlueprint. as well as a pamphlel FRONT VIEW Showing general
of detailed inatructions. appearance of all Doerle receivera

$6.24

Special Short-Wave Power Pack

Designed Especially For The Doerle Recelvers

Everyone knows that an A. G, short-wave set is no better than
the power pack which supnlies its bowerl A power supply for short-
wave use must L conatructed with extreme care. It must be nha
polutely free from hum or other disturbances caused by insufficient

filterin&. poor wiring, or faulty equipment. will raceive practleally everything which is on
This unit has a two—ecuon filter circuit. smploying two~hesvy the alr below 150 meters. Amazingly simpie in
duty 30 Henry chokes snd a tr d amount of city. This construction. marvelously proticlent In m.rformdncc ‘The set
assures PURE D). C. with practically ne ripplo at ail. empluys 7 tubes. namely 3-247s: 2-27°3; 1-45 and 1 R.H.
The power pack supplies 250 volta nt 50 mils for the plates of reclinier.  Provistons are ade for wnnccllng a telavislon
the tubes. 2214 volts for the acresns, and 2} volts at 5 amperc neon iube und fer switchme from loudspeaker to televisor.
for the filaments. Thess vArisua Voltages are obinined from coun- A complete complement of 12 plug-in colls Is furnlshed with
venisnt hindin® posts on the side of the pack. Furthermors, pro- the set, ‘These colls cover a range of from 15-200 meters,
visions are made for energizing the field of a dymamic speaker Three nddlilonal colls to cover (he broudeast ranke of from
Aoy spesker having a field reistance of from 1500 to 2500 ohma 200-550 meters ean be furtilshed at an addilional cost of
may he thus enerkized. All the component barts of thix pack aro $1.00 per coll. Provisions arve ilso made for earphone recen-
Luilt into & sturdy. metal bass which is black. crackle finished. tion as well as for a hhonogranh pick-Up conmection. Only
Tho power transformer and one of the echokes are the ""'yl units high grade parts such as llammarlund condensers, eie., are
FREE CATALOG whneh‘ Are mounted on top Of_lhlj c!ll\-ﬂﬂl!- Tho pack emplo¥s n used. ‘The chassis is (-omhletoly wired and assemnpled ready
type 280 full-wave rectifier which is inserted in a socket on top of 1o use md is CONTAINED 1IN A IHANDSOME MAHOG-
the baxe. A conveniant on-ofl switch is mounted on the side. The ANY C ‘ ABINET. The suphly of these sets is very limited.
118 pafe Radio and Short Wave Trea- pack is sold complets with four feet of connecting cord, terminating being only twenty in all. Act fast if you desire to take
tise. 100 hiook-ups, 1,000 Iltustrations. | in nupecisl Belden saft rubbar plug. Meuwsures 7547 long x 47 wido advantage of this offer. Shipping weight, 65 Ibs.
Enclose 4c for postage. Treatise sent x 4" high overnll. Sold complete with 250 tube. Ship wt._ e, LIST PRICE. $80.00
hy relurn mail No. 2149 Bhort-Wave Power Pack, including 280 tube s6.24 l\o 35 Raird 1 ntversal Snhort
YOUR PRICE i : & delesision Recelver $22 50
YOl R PRICE....

RADIO TRADING COMPANY, 100A Park Place, New York City
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A REAL S.W. GLOBE

A Man’s=Sised Globoe for Shori=Ware Fans

Here, at last, is the most marvelous globe bargain of the world.
can see in comparison with the standard telephone set. The globe measures 12 inches in
diameter. and the total height, with pedestal, is 16 inches. The globe is printed in some
fourteen different colors, and is waterprocf, so that it can be washed without trouble. The
“Meridian’ in which the globe moves is made of highly polished and nickel-plated metal,
while the base is a beautiful dull black. A simple lock "A,” makes it possible for you to
change the angle of inclination, for easier inspection and measurement. Only the best of
material i8 used in the making of this globe, and this is the first time that a large Zlobe of
this kind has been sold at such an extremely low price.

Only with & world glohe of this kimd i3 It possinle to get & trne picture of thie reiation of eountries to each
other, alr-line distances, etr. For Instance, which {3 nearcr te New York—Moscow, Russia, or Rio Tde Janelro,
Brazll? Capetown, SBouth Afriea. or Toklo, Japan? Illonululu, Tiawali, or T.ma, Peru? You will he amazed when
you actually come to measure the distances  This 13 best done by stretching a string over the globe, in such a
way that It Dusses directly over the two citles or two Deints in auestion. Not only is a flat map deceptive but,
when it comes to distance, 1t Is all wrong. The true measursments ean be made only on a olobe. Thia globe 12
biz_ensugh to give your den or rosm & professional appearanee; and those who own them would not part with theirs.

The low price we are aueting is for introductory burPoses; it must be fncreused in a short time.

It’s a big fellow, as you

The World Short-Wave Glohe, gs {llus-
trated. tZ-inch tllameter, 16 inches high. HOW TO ORDER
A ntie. up-to-date (published late Fend : dified
1932): over 7.50038;“!11;"5' 1aml |-Iacesl—- 0l Gl cor ed
there have heem 1 official ehanges in fater lotrer) Enclose 30
the past u-nh years. Spelling conforms to | cient money for hareel post are packed In a carton for safe shipment,
rulings of 1]. N, Department of Cominecce. :ﬂ:‘;""gh_";;fr'“ hipy exprens and we guarantee delivery in perfect con-
and Teoyal Geographic Nociety, London, hd ditlon to you. List price, .
England. Names as they are sbelled by $12.50. Your Speclal Price.......

SHORT WAVE CRAFT 98 Park Place New York City

their local broadcasters. Washable lac-
guer finish; movable-meridian style of
mounting. Smart modern base desizn In
Mack, pollshed nickel meridian. Al globes

SPECIAL
To SHORT WAVE READERS

For a limited time only. and as long as they last, we will send you gix back num-
bers of SHORT WAVE CRA]-T assorted, your choice, for 8sc.

The usual price for six copies would be $1.50 and most publishers charge a higher
price for back numbers over one year old.

We can supply all copies except the following:
Dec.-Jan., Feb.-Mar., April, May, June, July, Oect., 1932.

June-July, Aug.-Sept.. 1930;

we will use our own judgment in sending assorted
numbers to fill your order. Note we cannot ex-
change the copies for ones that have been sent to
you.

Practically every copy of SHORT WAVE CRAFT
contains important information that you should

SRSy tullie By ot ta feeiyRconied
Short Wave Craft,

86 Park Place,

New York, N. V.
Gentlemen: 1 enclose
which you are to send me

herewith 85¢ for
Ix back numher

8

copies of SHORT WAVE CRAFT as fol- , have. Here is a8 chance to get those copies.

lows: As we have only a small supply of back numbers
soon as

. they have been sold.

Name We accept U, S, stamps, U, S, coin or money

Address order. Rush your order today.

Clty

1
|
|
|
] on hand, this effer will be withdrawn as
|
|
1

SHORT WAVE CRAFT, 96 Park Place, New York, N. Y.
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The Evolution of Ultra
Short Waves

(Continued from page 365)

question, This time period is in its turn
dependent upon the distance between those
electrodes, and inversely proportional te
the voltage between them. Since (under
the same operating conditions) the dis-
tance between the grid and plate is less
than that between the cathode and plate,
the former method of oscillation gives rise
to the shorter waves.

The R.F. potentials set up in the external
circuit by the oscillating electron clouds
may influence, vie the changes of poten-
tial upon the electrodes, the time of swing.
The result of this appears to be that in
some circumstances the constants of the ex-
ternal circuit can affect the period of
swing and therefore the wavelength, whilst
in other circumstances this is determined
solely by the geometry of the tube and the
operating potentials, the constants of the
external circuit merely affecting the out-
put, by resonance with the electron oscil-
lations. In the former case the type of
oscillation is referred to as the “Gill-Mor-
rell,” and in the latter case as the “Bark-
hausen-Kurz,” from the names of the two
investigators who in each case first demon-
strated that particular type of oscillation.
It is not easy to predict which type of os-
cillation will be produced in any particular
case, but it may be said that in general a
perfectly symmetrically constructed tube
and low operating potentials will predis-
pose to Barkhausen-Kurz oscillations, whilst
a slightly unsymmetrical tube with high
operating potentials will predispose to os-
cillations of the Gill-Morrell type. Oscil-
lations of both types may co-exist simul-
taneously.

Referring to the practical side of the
question, there is one rather serious draw-
back to the electron-oscillation method. i.e.,
it is very hard on the tube, as anyone
migh¢ surmise who has had any expe-
rience of valves using high positive grid
potentials. Consequently, only tubes of
the “bright emitter” type will stand up
to the work for any length of time. For
experimental purposes it is best to choose
a small bright-emitter transmitting tube
of robust and symmetrical construction.
Voltages of from =200 to 300 volts may
be applied to the grid, and from 0 to minus
100 to the plate. A sudden change in the
reading on the plate-current meter (M,
Fig. 8) will indicate that oscillation has
commenced, when the bridge can be moved
along the wires until maximum output
is obtained, usually indicated by maximum
reading on M. (In some cases of B-K
oscillations there may be no indication at
all on the meter M, whether the circuit is
producing maximum available output or not.
In these cases the indication is that the
electron clouds are not actually reaching
the plate, hut are oscillating backwards
and forwards about the grid.

The Lecher wires (W, W, Fig. 8) may
conveniently be anything from 50 to 100
cem. in length and about 5 e¢m. apart. (2.54
em. = 1 inch.) The stopping condenser
C may be of any value between 0.0001 and
0.001 mf. Oscillations of the B-K type do
not necessarily produce oscillatory current
in the plate circuit, so the plate circuit
wire may be omitted, and the bridge wire
substituted by a copper disc of 20-30 cm.
diameter arranged to slide along it, as
shown at D in Fig. 10. This form of the
circuit is generally found to be very sue-
cessful, and was originally devised by
Pierret.

Still another form is shown in Fig. 11, in
which the wire takes the form of a little
vertical (approximately  quarter-wave)
“aerial” attached to the grid terminal.
Oscillations having been obtained by ad-
justments of the tube electrode voltages,
the wire is adjusted in length until maxi-
mum output is obtained.

With suitable tube obtainable in this
country the wavelengths obtained will gen-
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erally be somewhere between 40-80 cm.
The filament current will be found some-
what eritical for maximum output, and the
tube will generally have to be run some-
what over its rated filament voltage. Ad-
justment of the filament current changes
the wavelength slightly, and may be used
as a “tuning” control when the circuit is
used for reception purposes.

From the fact that the principle of elee-
tron-oseillators involves the employment of
both an accelerating and a retarding field
in what is really a diede with grid anode
(since the plate only provides the retarding
field), the use of a magnetic retarding field
has been suggested and successfully tried

(Fig. 12). This arrangement was first
successfully developed by Okabe, and
dubbed by him the “Magnetron.” In its

essentials it consist of a diode, with a cylin-
drical anode, a D.C. field winding being
arranged on the outside of the bulb so
that a magnetic field is produced with its
nxis parallel with the axis of the anode and
cathode. The eifect of the field is to de-
flect the course of the electrons leaving the
cathode, so that, instead of proceeding
straight to the anode, they deseribe a spiral
with the cathode as centre (Fig. 13). At
a certain critical value of the field they
just fail to reach the anode, and the action
is practically the same as that discussed
in connection with B-K and G-M oscilla-

OCTOBER, 1933

tions in the triode. As the value of the

field is increased, the anode current de- |

creases, 80 that the anode voltage can be
“pushed” higher. As the strength of the
field and the value of the anode voltage is
increased, the generated wavelength be-
comes shorter. Okabe has succeeded by
this means in producing b-em. (2 inch)
waves. An arrangement used some time
ago by the writer is shown in Fig. 14. The
tube is an old bright-emitter diode rectifier
with a short aerial wire, w, and a pair of
Helmholtz coils, f, f, providing the retard-
ing field. The usual filament and anode
chokes are, of course, employed. The ob-
ject of using Helmholtz coils is that the
field produced at their mutual geometrical
centre (the electrode system of the tube)
is very uniform; also they are easy to
construct and to assemble on the tube. The
distance apart of the coils in the axial

plane is equal to the radius of the eoil |

(mean values).

The waves produced by the magnetron
arrangement are of the B-K type—that is,
they are not affected except as regards in-
tensity by the constants of the external
circuit. With the arrangement just de-
scribed, wavelengths of 80-60 ¢m. are ob-
tainable, with anode voltages up to 300.—
C. C. Whitehead in “Wireless World,” Eng-

land.

Portable 5 and 10 Meter Transmitter-

Receiver
(Continued from page 336)

The antenna coil is supported by two,
one-inch isolantite insulators, located on
the back of the box, the ends of the coils
passing through the base of the insulators.

The interruption coil (L3) (L4) is
located to the right of the selector switch
when looking at the bottom of the chassis.
The size of grid leak used on the inter-
ruption coil is fairly critical and success-
ful super-regeneration depends on this re-
sistance and the choke r.f.c. No. 2. The
by-pass condenser shunted across the
phones is essential before oscillation will
occur and should not be left out.

If the receiver does not oscillate over
the entire dial the fault probably lies in
the r.f. choke Nwo. 1. By removing a few
turns from the choke and observing the
change in the dead-spot it can be deter-
mined whether more or less turns are
needed on the choke.

Operation

As stated previously the main factor in
the ultra-short wave transmission is the
location of the station. Often the signal
that cannot be heard, or may be poorly
heard at twenty foot elevation will be
heard R7-R8 at 30 or 40 foot elevation.
Due to the small physical size of a half-
wave 5 meter antenna, it is very ecasy to
crect a 30 or 40 foot mast, suitably guyed,
and thus produce a satisfactory trans-
mitting and receciving antenna at a rea-
sonable cost. For the home station where
the transmitter is probably located in the
basement, the arrangement shown in A
(Fig. 2) is probably the best. All feeder
and transmission lines should be sup-
ported away from objects such as metal
guttering, trees, and buildings. Right
angle bends in the antenna should be
avoided. The antenna itself should be
constructed of new No. 12 or 14 enameled
wire.

Antenna Systems

A number of practical antenna systems
are shown in Fig. 2. However there are
any number of other systems that work
quite as well, although some are more
difficult to tune. Any antenna that can
be used in any of the amateur bands can
by proper tuning be used in the 5 or 10
meter bands. For portable operation sys-
tem (B) (C) are suggested. The parabolic
reflector shown in (G) is highly recom-
mended when conditions permit its use.

Ten meter antennas are shown in Fig.
2 and are very similar to those used on
5. The same_ attention must be given in-
sulation and’ clearance of all wires. If

transmission is desired to a fixed point,
the signal may be increased considerably
by the addition of a few reflector wires
as shown in Fip. 2, producing a sharp

beam in the direction the system is
pointed.

To determine the length in feet of a
half-wave antenna multiply the wave

length desired by 1.56 except if operation
is desired on five and one-half meters the
length in this case would be (5.5) X (1.56)
= (8.58 feet).

System A is suitable for fixed location.
Systems (B) (C) are more desirable when
the transmitter can be located at the
antenna as in portable use.

System (E) is used where an existing
transmitter antenna is already in place.
It may be operated very successfully in
the 5 or 10 meter bands by simply oper-
ating it on the proper harmonie. A para-
Lholie reflector (6) for use where trans-
mission is wanted in a certain direction.
It is understood that systems A-B-C-E
may be either horizontal or vertical also
that any antenna that has an harmonic
following in the five meter band may be
used. Its length may be 8’-16'-32'-64'-138’.
The type of feeder. of course, depends on
the individual location. The transmission
line shown in Fig. A-E are the simplest
types of feeders.

List of Parts for Portable

.01 mf. by-pass condensers

0001 mf. mica condensers

L00025 mf. mica condenser

65000 ohm resistor, Lynch. (International)

1300 ohm resistor, Lynch (International)

.1 megohm resistor, Lynch (International)

10 megohm resistor, Lyneh, (International)

B-prong sockets, National or Hammarlund

Audic transformer, National

Single-button microphone transformer

100 k%.c, interruption coil, (see coil table
Fir. 3)

20 mmf. Hammarlund midget cond.

National type “A" vernier dial

speaker terminal strips, Eby

S.P.5.T. switch

2-point 4 gang switch

6-prong socket, Eby

6-prong plug. Eby

aluminum box—5x9x6 inches

steel chasgsis 4% x8x2 inches

dial or condenser extension

1”7 insulators, National

ultra short-wave coil

6-45 volt batteries

3 volt batteries

type 30 or 37 tube, Gold Seal (Arco, Van
Dyke)

type 33 or 38 tube, Gold Seal (Arco, Van
Dyke)

et D b b b ek bt B RO

forms. Hammarlund

- Ll L T e el
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§ MICROPHONE VALUE o

Lifetime Model No. 88

is the most remark-
able value in a mi-
erophone  ever of-
feredt It i3 rug-
gedly constructed—
precisely  machined
—beautlfully ehrome
plated—3%”" diam-
eter—2" thick over-
all—and welghs 115
pounds. It has &
durlaumin dis-
phragm .0027 thick
—pgold  spoli—spDe-
cial stretch ring
arrangement — gold
contact buttons of

200 ohms each—is
sclentifically dampened and
& possesses a practically flat curve

response over the entire voice and musical range. Un-
conditionally GUARANTEED to more than please you!

‘ Our Special Introductory Offer

; A $40.00 Value Double But- $995

1 | ton Microphone outfit for only
¥ Sant pasipeid on receipt of remittanes—or C.0.D. plus charges.
‘ou Ret—

1 Model 88 Mike $33.00 value, sold separately

AMERICA'S
OUTSTANDING

|

i 1.36.95
1.50 value, sold separately
b '$1.95
value, sold sep-

e $1.45

$ .45

-
wn
2
E:
%
3
-
z
&
=

at YU, o
Matching Transformer, $2.75
arately at

-

-

%-foot 3-Conductor Mike Cable ... ..
fiterature of our Eleetro—!t)y—
ete.,

wWrite for desrriptive
namie Speaker Unlts—Aluminum  Trumpets,
1| oftered at lowest prices In America,

SPECIAL OFFER

Model No. & Doubfe But-
=on Miecrophone—0Dutfit
or
addresses,

amatéurs — public
ete. A SIS
$4.95

[ Mike Outft, only
Mike
1

You get—
1 Model 6

1 Mudel 6

1.
aold

£3.50  vahie,

separately .. ......3L

{With Individual eall
letters)

-

Rhlelded Trahs-
fonner. $2.75 value,
sold  separately _.$1.45
1 R-foot  3-Conductor
Cahle ... 3.
Moadel No. @ iva btight nlumi-
aum fnish. precisely machined
Mike—~334 in. diameter—1 in.
thick—weighs 8 oz, Hap gold
plated diaphragn of .peeinl on
Piruction—rold  pin)cd
—200 chms each—{requency 40
to 3500 cycles within 4 b,

The LIFET

Buy Now Before Prices
Start Booming!

MARCO ILLI'MINATED RBACK OF DANEL
IMAL WITH ESCUTCHEUN PLATE. .. ...$
ARSCO MIDGET POWER TRANSFORMER,
Unmnounted 5 v. 2 amps, 2% volts 5 amps.
375 each side center ......oceoo.ec
1 Set of 4 Na-ald plug-in colls, 15 to 200

neters . . 5
UNCIE DAVE'S RE-DESIGNED and Im-
proved Loftin-\White smplifier. which uses
one 221, one 215 and one 280. Has an out-
put of about 4 watts. 1'tes International Re-
shstors, Sprague Condensers, fully wired and
assembled, UNCONDITIONAL GUARAN-
FEE, less tubes amd speaker. ...
Outhut transformer to be uscd on the
each .
Senochorde 8#* dynamic 8speaker. 25.000 ohm
field, specially deslgned for above amplifier.
K1, used Weston mllliammeters 0-50, 100, 150
200, 250, 300, 500, each.
Mrao 2-tube receiver, uses
fess tubes.. e e 193
Arsco Senlor Transinitter, push pull 45%s, com-
plete with tuhes amd power pack............... . 16.25
Pilot Super Wasp AC, with tuhez and power
pack, including four sets of colls. . 25.00
RCA 211 elightly used. 8.00
DeForest 86078, slightly us

New Duovae '8, ;
MIDGET CONDENSERS

.79

1.1¢

6.95

195
3.95
3.75

ve,

ubes,

21
HAMMARLI'ND
0001 mfd.
00005
000025
000015 mfd.
Tiouble 38 henrry choke 100 mil
Thordarson 30 henry 125 mlll choke.

Delco "27 tubes. 3%¢; 235°s, 39¢; 231's,

50c; 232's,
65¢. These are all first quality tubes and guaranteed.
(Gen. Motors.}

HARNEITIENAL CEEAEANTLL O ALk Bel BARE LEFFLILE
]

ICLE

seneace MADID BHA
I B P DRV - e T e WY WA
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SHORT WAVE CRAFT for OCTOBER, 1933

We herewith present the six most important books in radio. 'WE PUBLISH NQ CATALOG, and ask you to please order
These volumes have been selected after an exhaustive study from this page. Prompt shipments of all books will be made
of the foremost radio books published today. They represent  to you directly from the publishers. We act only as a clearing

the finest in radio books, and offer a variety of information house for a number of radio publishers, and QUR PRICES
ARE AS LOW OR LOWER THAN WILL BE FOUND ANY-

on the subject | [ v
WHERE. Remit by money order or certified check. Register
THESE BOOKS ARE ALSO OUR 6 BEST SELLERS. all letters which contain cash.
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D RADIO BOOKS

Here are 13 new, up-to-date boeks on every conceivable radio sub- from 64 to 72 pages: B0 to 120 illustrations. All books are writ-
ject, just published. Modern in every sense. All books uniform ten by well-known radio authors. Order all Your books by number.

No. & BRINGING ELECTRIC (RADIO} SETS No. 11 HOW TO BUILD AND OPERATE SHORT.

©Oniment

.

15T 1o e ey e ey
our Ty & and tranemiy

9,
t

N RADIO ANALYZERS. by L. Van Der
l“”l SET ¥ UP-TO.DATE, Ly Clifford E. Denton WA(VIE R'EC_EIV‘ERSZ by the Editors of

No. 2 MODERN RADIO VACUUM TUBES, by  No. 7 RADIO KINKS AND WRINKLES (for ex- o o SUOETWAYESRANT o o FADT0
Robert Hertzherg perimenters}. by C. W. Palmer . OPERATOR, by M. F. Fd

No. 3 THE SUPERHETERODYNE BOOK, by  No. & RADIO QUESTIONS AND ANSWERS. by N, 33 POINT-TO-POINT RESISTANCE MEAS.
Clyde J. Fitch K. D. Washburne UREMENTS, by Cliftord E. Denton.

No. 4 MODERN RADIO HOOK-UPS, by R. D No. 9 AUTOMOBILE RADIO AND SERVICING. I'RICE PREPATD $ 3
Washburne HOME RECORDING AND ALL ABOUT Fiek 1 onrail -8 4

o, ! A SERVICE No. 10 HOM ECORDI e PREIFAID FOR

No1 § HOWTOWEECOHER A [EADID IT, by George 4. Saliba. ALL 18 ROOKS $5.20

HOW TO ORDER R A DI O |orpEr DIRECT
P

We connot ehip C. 0. D. Our bricex are net. as showt, UBLICATIONS FROM THIS PAGE

Bome of Lhe hooka sent preunid Cin U, B. only). ~Those that
are not thus listed will be nhipped by expross collect if
245-8 Greenwich St,, New York City

sutficient poatage i mol included by you
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SHORT WAVE CRAFT for OCTOBER, 1933

The “RT” Beginner’s

Transmitter
(Continued from page $i3)

The power supply to operate the above
transmitter delivers 400 volts at 150 mills
{m.a.) for the plates of the tubes and 2.5
volts for the filaments. A type 83 mercury
vapor rectifier is used because of its low
voitage drop, which provides very good
regulation. A filter consisting of a 30
henry iron core choke with a 2 mf. con-
denser on either side, produces very good
“DC” signal from the transmitter.

Putting the Transmitter on the Air

Getting the transmitter on the air is no
difficult task if a few pains are taken in
adjustment. After all wiring has been
checked carefully to make sure that no

I
|

T
1 | |

Detail of i ]

Grid Coil }‘_1'/4"—+—1'/4'—-[

wrong connections have been made, con-
nect the power supply to the oscillator
unit, inserting a 0-100 milliammeter in the
positive plate voltage lead. It is best to
put a resistor in series with this lead also
in order to start adjustments with a re-
duced plate voltage because if the plate
circuit is not in resonance with the grid
circuit the plate current will be very high
and probably damage the tubes or meter.
Do all tuning without the antenna con-
nected. Insert all tubes allowing them to
heat up sufficiently using the 80 meter coils
as a starter, close the key and be prepared
to tune the plate condenser immediately for
lowest plate current as indicated by the
meter. When this point has been reached
the resistor can be removed from the plate
circuit, allowing full plate voltage to be
applied to the tubes. The plate current
should now be in the order of about 50
milliamperes with no antenna load. All
that remains is to check the frequency in
the monitor, attach the antenna and we
are “on the air.”

The antenna suggested for use with this
transmitter is the single wire feed Hertz,
which was described in September’s SHORT-
WAVE CRAFT on page 311

COIL. DATA
Plate Coils
Band Turns Diameter
160 25 see text
80 12 23% in
40 6 23 in.
4 2% in

20 .
The R0, 40, and 20 meter coils—3 in. cop-
per tubing.

Grid Coils
Band Turns Size Wire
160 150 36 D.S.C.
80 TR 36 D.S.C.
40 42 26 D.S.C.
20 16 26 D.S.C.

All grid coils wound on one-inch diameter
bakelite tube, with no spacing between turns.

List of Parts for “Oscillator”

1 Set of coils—see coil tahle

4 liakelite tubes 1 inch Dia. 3 inches long

12 Banana type coil plugs

sockets for coil plurs 3

50,000 ohm resistor, 5 watts or over (grid-
leak) Radio Trading Co.

4 prong isolantite sockets

L0005 mf. variable condenser,
type.) . ) X

double binding post strip, (laminated) Radio
Trading Co.

midget stand-off insulators

baseboard, 7x15 inches

tyne 45 tubes

- O3

(receiving

O 2 =N

List of Parts for “Power Supply”
power transformer—2.5, 5, 400-0-400 Radio
Trading Co.
filter choke—3¢ henries,
Radio Trading Co.
filter condensers—2 mf.

1
1 150 milliamperes,
2
Radio Trading Co.
2
1

1000 volt rating,

4 prong socket

double binding post strips, (Jaminated) Ra- |

dio Trading Co.
baseboard, 7x15 inches

The ‘“Rex Portable
Superhet

(Continued from page 334)

The receiver is mounted in the deep com- !

partment and is recessed down one inch so
that the case will close easily. The drop-
ping of the panel is necessary due to the
:;glflzht of the small knobs and the tuning
ial.

The coils are plugged in from the front
of the panel, with the oscillator coil mount-
ing on the left-hand side, facing the set,
a_nid the detector coil on the right-hand
side.

A special filament switeh is mounted on
the panel lower center and this switch is
furnished with extra contacts so that the
drain on the “C” battery, in the form of
the 50,000 ohm volume control, is removed
when the receiver is not in operation.

Filamentary control is obtained by means
of the 6 ohm rheostat mounted above the
oscillator plug-in coil opening. This con-
trol takes care of all tubes and is onc of

the most important units in the receiver, }

as the life of the tubes is greatly dependent
0;1. (tihe proper filament voltage being ap-
plied.

The control to the right of the panel and
located over the detector tube coil opening
is the manual volume control. This control
regulates the bias voltage applied to the
control grid of the 34 type tube used in the
intermediate frequency stage.

Two tank tuning condensers are mounted
on either side of the main tuning dial and
the constructor should mark off the proper
settings, dependent on the band-spread re-
quirements of the operator. The knob to
the left controls the oscillator tank con-
denser and the remaining knob controls the
detector tank condenser.

Circuit

A study of the circuit diagram discloses
that there are five tubes utilized in this
set.

The first tube is the firat detector and it
is mounted upside down in the set. The
intermediate frequency tube is mounted di-
rectly above the first detector tube in an
upright pesition,

Note that grid-leak and condenser recti-
fication is used; this increases the sensitiv-
ity of the input stage. Notice that the
grid-leak is returned to the chassis; this
will prevent the grid circuit from opening
when the detector coil is removed from the
coil socket. A little thing—but it lengthens
tube life,

One intermediate frequency stage is used
and the intermediate frequency transform-
ers are of the high gain type. The coils
of the LF. transformers are wound with
litz wire (stranded) and are conventionally
double-tuned; i. e., there are four tuned
circuits in the intermediate frequency am-
plifier.

The second detector is of the semi-power

type, using small values of grid condensers |
and leaks, resulting in a strong audio-fre- |
quency signal output and a higher order of |
sensitivity than that obtainable with a |

biused second detector,

high impedance load is used in the
plate circuit and consists of an 800 henry
iron core choke coil. A suitable condenser
and resistor completes the coupling unit
connecting the detector tube to the pen-
tode power output tube,

The escillator is very conventional in de-
sign and as in the case of the first detector,
the grid-leak is returned to the chassis,
thus preventing open circuits in the oscil-
lator grid when the oscillator tuning coil
is removed.

(Continued on page 877)
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Leeds Special
Fall Bargains

RCA 2-stage amrlifier and power supply
employs 1-280, 1-199, 1-171. These
amplifiers can be but to a wide variety
of uses. The Power transformer alone is
worth the price of the complete unit,
shecial ... $1.50
Inverted electrolytic condensers,

4 mid wen39e each
B mfe. i 49¢ each
Bruno condenser microphone

kit $5.88

The new ribbon or *velocity”
microphone kit ... S ——— $5.88

Specials in mounte urcased Kenyon
transformers, midget audio transformers
for replacement use ... ......65¢ each

Push pull input transformers 75c¢ each,
push pull output transformers 76c each
245 or 250°s to 500 ohm line or 15 ohm
....75¢

voice coil.
Double button
transformers ... ...
30 Henry 75 M A filter chok
Centralab “Elf" midget volume

controls in all popular sizes_.....4%¢ each
Amplion adjustable diaphragm

loudspeaker units $25.00 list
Super special only..... PUSIOR 1.1

Headquarters for Short V&';;c Trans-
mitting and Receiving Apparatus.
When in town, visit our store.

MAIL ORDERS FILLED SAME DAY
C. 0. D. Orders Must Be Accompanied
by 109 Deposit, Include Postage

ED

o of A

43-A VESEY STREET
NEW YORK

| S

——

—5HIELDED SHORT WA VEm—
BATTERY SET

17 to 200 Meters
As descrided in September §ssue Short Wave Craft
USING 1-730, 1-732, 1-'33,
1-34.  LOW CURRENT
DRAIN INEXPENSIVE
TUBES.

COMPLETE KIT of
parts with 3 gets
of colls (# coils)

$8.95

With Tubes
$10.95

Completely Wired
$10.95

With Tubes
$12.95

Tubes Guaranteed 3 Months
Foundation Kit, includes I Metal
Case, 1 Chassis and 1 Shielded Com-
partment $2.45
A REAL THRILL IN STORE FOR SHORT WAVE RECEP-
TION. Get Police reports, Ship-10:Ship and Amateur

Conversation. also Short wave Broadcast Stations.
LEOTONE RADIO COMPANY
63 DEY STREET NEW YORK CITY

¢Ham'’ advertisements

are always interesting

and profitable to read.
See Page 372

Patents—Trade-Marks

All cases submitted given personal attention
by members of the firm.

Form “Evidence of Conception’ and instruc.
tions “How te Establish Your Rights'—Free
LANCASTER, ALLWINE & ROMMEL

Patent Law Offices
washington,

434 Bowen Bldg. D. C.
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“HAM” ADS

Advertisements In this sectlon are Inserted at Se
per word to strlctly amateurs, or {0c a word (8
weords to the line) to manufacturers or dealers for
each Insertion. Name, initlal and address each
ceunt as & word. Cash should accompany “"Ham'™
advertisements. Advertising for the November issye
[ should reach us not later than September 9.

KRUSE'S RADIOPHONE GUIDE sums up two
vears of successful trouble-shooting in ama-
teur and commercial voice stations. Yours for
35¢c. Robert S. Kruse, RFD No. 2, North
Guilford, Connecticut.

TRADE OR SELI, RECEIVING AND TRANS-

mitting parts. Have plug-in coils, ete. What
have you? WIBTE. Irving Hall, Brockton.
Mass,

WANTED! COMET-PRO COMPLETE. LESS

tubes: auto radio: phone transmitter. Frank
Switalski, 2819 Victoria Ave., Cincinnati, Ohio.
SWAP: BEST OFFER GETS COMI’L]-,TE
R.T.I. Radio course and radio analyzer. Harry
Stengel, 224 Findlay St Cinecinnati, Ohio.

QSL CARDS, NEAT, ATTRACTIVE, REASON-

ably priced. samples free. MILLER. Printer,
Ambler, Pa.
DIZZY CARTOON FOR QSI. OR SHACK.

Send $2 with your rouxh idea for large orig-
inal pen drawing. WI1AFQ, Harwich. Mass.

MIDGET TRANSMITTERS $2.00 UP. GUAR-
anteed fone transmitters $9.50 complete. Code
transmitters using any receiving tube, $4.00
complete. Range over 1500 miles. The Burks
Radio Company. 1448 W, Decatur, Decatur,
Illinois.

MICROPHONES, AMPLIFIERS, SOUND
heads, speakers. What do you need? Bargains.
Wells-Smith Radio Corp., 24 N. Wells St,, Chi-
cafo. - _
EARN $2.00 A DAY CONSTRUCTING RA-
dins in your spare time. Send 15c for details.
Mr. Lorentz, 458 N. Third St.. San Jese. Calif.

QSLS. 50 AND 76 76 CENTS, WEIID. 5462 Olive
Ave., Long Beach, Cnhfornm.

FOR SALE: PHONE TRANSMITTER COM-
PLETE $25.00, Will trade for National 5 Re-
ceiver. E. Gnakow, WOILSA, Genoa, Illinois.

QSL’S 75¢ A HUNDRED. 2 COLORS, W9DGH.
1816 Fifth Ave.. N anenpohs an

ANGLE RADIATION! RS SIGS W]TH A
special antenna! New book =gives construe-
tional details and valuable information. New
3-wire feeder system described! Book $1.00
postpaid. W6BY. Arthur L. Munzig., Red-
lands, Calif.

TUBELESS CRYSTAL SET, SOMETHING
new. Separates all stations, operates speaker,
750 miles verified. Blueprint 6 others 26c
ecoin. Modern Radiolabs, 151-A Liberty. San
Francisco.

SELL, COOKE 50 LESSON ELECTRICAL
course $5.00, 500 volt, 200 watt power sup-
ply $6.50, P.P., MOPA Xmitter complete, test-
ed, fine for new ham, best offer. Want 32—
500 M. G.. or 32—110 A.C. converter. W3JAJ,
Bellevue, lowa, R4.

FOR SALE OR TRADE: RCA RADIO
Course. Automatie code learning machine
with tape. Pilot Universal Wasp, 5 x 7 film
or plate camera (Eastman). No. 1-A Ansco
Readyset Special folding camera. Trickle
charger, etc. Want press, mimeograph, ete.
Raymond E. Thayer. Gassaway, W. Va.

208A'S $9.75: NEW FIRST QUALITY AND
guaranteed. Amateur Service, Piermount,
FOR SALE: NEW 1933 PHILCO TRANSI-
tone Automobile Radios. all eleetrie, Model 5,
complete, regular $39.85, our price $35.00.
Phileco Baby Grande Medel, 80B, regular
$18.95, our price only $15.00. Model 81IDB
same as 80B, but gets police calls, amateurs,
ete., only $18.00, regular price $22.50., All
brand new. Buy now or never at these low
prices. Harry O. Longstreet, 112 Second Ave,,
Aven, N. J.

QSL'S, STATIONERY,
radiogram blanks. Free samples.
Jnmestuwn, N. Dak.

SELL LATE '32 COMET PRO, TUBLS COILS
and cabinet. Make cash offer. C. Arnold, Lotus

CALLING CARDS,
w9DGS, Jr.,

SHORT WAVE CRAFT for

Robert S. Kruse

@® PERSONAL HISTORY: Robert 8.
Kruse, Guilford, Connecticut. Born—
Halstead, Kansas, 1392 (August d4th.)
School—University of Kansas. Degrees
—Bachelor of Science 1917, E. E. 1929,
Radio activity—professional,
Western Electrie Co.,, wartime radio

work. .
Instructor in Radio (Signal Corps

| School) 1918.

Ave., Oradell, N. J.
PLUG-IN COILS, 15-210 METERS, SET OF |
four 50c. Noel, 80% Alder, Scranton, Pa. {

ANSWER FACTORY HAS -SOLVED MANY | i

transmitter and receiver problems. Deseribe
yours and ask fer quick quotation, on required
advice or diagram. Rohert S, Kruse, R, F. D.
No. 2, North Guilford, Connecticut,

International Tel. & Tel,, 1919 in con-
nection with closing out of wartime radio
contract materials.

Radio Section, Bureau of Standards, As-
sistant & Associate Engineer. Mainly on

Radieo Compass, aircraft landing signals
and organization and conduct of fading
tests run with American Radio Relay
League.

Hammond
Radio Research.
Field tests in
New England
and in Mexico
on doubly-mod-
ulated signals.

Technical
Editor QST.

Since 1918,
Consultant to
manufae-
turers, stations
and experi-
nienters.  Also
Technical Editor
and Writer.

Radio activ-
ity—amateur.

Station owner
since 1908,

Co-organizer of Central Radio Associa-
tion—once had 1600 members.

80 meter shortrange spark coil work
1909,

190 meter ditto, 10 miles, 1911,

170 meter tube work with Mix and
Reinartz 1920-2t.

80 meters tube, 10 miles 1921,

1920 Aided in planning and analyzing
the Bureau of Standards—ARRL Fading
Tests to gain transmission data.

1923, working with Phelps arranged
demonstration shortwave tests which were
successfully run with cooperation of 94N,
3XM, 3ALN, 3JJ, 3APV, 1QP 200 to 145
meters.

1923, first to work European station
casually—ACD.

1923-1924-1925 working with  Boyd
Phelps, F. H. Schnell, Clifford Himoe
(9A0G), Clive Meredith (3AQ0), Edward
Glaser (2BRB), L. W, Hatry (5XV), Har-
ris Hastings (3ALN), W. J. Lee (4XE),
John Reinartz (1QP-1XAM). Lawrence
Mott (6XAD) and others to feel out short-
wave possibilities and to create interest
in such work. Many “firsts” were recorded
by various participants.

1924 Received first ecrystal-controlled
message (at 1XAQ) from H. S. Shaw,
1XAU, of General Radio Co.

1924 With Meredith, Jones, Briggs, &
Phelps made local and field tests to show
soundness of Ballantine’s theory as to
working antennas unloaded—now uni-
versal practice.

1924 Member of Committee of ARRL
which planned present band system of
amateur wavelength assignments.

Robert S. Kruse

TRANSFORMERS, CHOKES REWOUND OR
built to order. Low prices, quick service, guar-
anteed. Write for free price list. Boston Trans-
former Co., 886 Main Street, Cambridge, Mass.

CODE MACHINES, TAPES AND COMPLETE

instructions for beginners or advanced stu-
dents, both codes, for sale or rent reasonable,
Rental may apply on purchase price. Extra
tapes for all machines. Instructegraph, 912
Lakeside Place, Chicago.
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Amateur Transmitters
(Continued from page 341)
The same type of antenna, as was shown

last month, namely matched impedance,
single-wire voltage-feed, is used on the
amplifier.

The cold point, however, is now the
center of the coil, and the antenna is
clipped towards the plate end from this
point, until further advance spoils the
note.

The oscillator should be carefully placed
so it will receive no vibrations from any-
thing in the room. Many an otherwise
perfect set has put out a miserable note,
merely because the key was too near the
oscillator and wus shaking the tank coil!
Mount the oscillator board on a rubber
kneeling pad, or rubber sponges.

Tuning Up

1. Clip the excitation lead from the
00025 mf. grid condenser about half-way
up from the “cold” end of the oscillator
tank, i.e. about two turns for 20, 3% for
40, and 7 for 80. This excitation adjust-
ment should be increased until an in-
crease does not bring greater output,
Never over-excite, as this will ruin the 46
tube,

2. Have the 46 in its socket but re-
move one of the leads from the Fahne-
stock clips, to cut off the high voltage.
Now place a neon tube on the grid end of
the amplifier tank and turn it until R.F.
is shown by a reddish glow in the bulb.
Then turn the neutralizing condenser Cd
until the glow goes out. This point is
usually found with the condenser almost
fully opened. Check this by again tuning
the amplifier tank and neutralizing any
slight glow remaining. The monitor
should be used as a final check of neutral-
ization. With plate current off the P.A.,
(power amplifier) it should be possible ta
tune the P A. tank condenser through res-
onance without making any appreciable
change in the note from the oscillator as
hcard in the monitor.

Now connect the meter and apply
vo]taf-’:e to the 46 tube. Tune the tank for
minimum current.

4. The antenna is used in the same
fashion as on the T.N.T. rig. However,
since a more stable unit is supplymg
power, try for the highest possible output.

The transmitter is still keyed in the
center tap of the oscillator, as the 46
amplifier does not draw current without
excitation.

Will answer letters sent me in care of
SHort WaAvVE CRAFT, provided they con-
tain stamped, self- addressed envelopes.

Amplifier
Parts List

Ehy socket 4 prong socket

Eby sacket 5 prong socket (40)

Acratest miea condenser 002 mf. (C1)
Acrateat mlea cumh-nm-r 00025 (C2)

Acratezt 10,000 ohm 5§ watt rﬂslstor (R1)
Acratest H0 obm C.T. reslstor (R2)

Aeratest stand off insulators

Acratest 00035 mf. tuning cond. (C3)
Hammarlund R.F. chokes type 11500 (llF(‘)
Haopoarlund 00005 mt. midget cond. (neutra-
tizer) type MO-G0-8 (C4)

Fahnestock cllps
Woolden haseboard 7%

Power Supply Parts List
Acratest power  tranzformer. giving 500 volts
vlther shie of center ap (T1)

Acratest filament transformer (2.5 volts) (T2)
Acratest eleetrolytic filter condensers 4 mf. 1000
voltz (€01, €'2)

Acratest choke 150 M_A, 200 ohms D.CO, (I
E\I(;lia"est voltage divider 10,000 ohms 50 wait
Fby 4-prong socket

Wooden base-hoand 11147 x 97

[ S Y WY LT R Yy

x 14"

-

(L

[ LR

1924-25 W:th Phelps worked eastern end
of first shoriwave transcontinental ecir-
cuit—1XAQ-10A-1HX to 9A0G to 6XAD.

1924 On basis of shortwave tests Rein-
artz-Kruse predicted possibility of 20
meter daylight DX.

1925-28 With Boyd Phelps established
most of the present 5 meter records—
all the c¢. w. ones.

Writer of several hundred radio articles;
editor of several radio books.
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strengths between twenty microvoits and
ten millivolts per meter, on frequencies
between forty and eighty megacycles. To
measure field strengths higher than ten
millivolts a low sensitivity loop receiver,
shown in Fig. 5, was constructed. It was
a simple push-pull rectifier and covered
the range from 10 to 400 millivolts. Both
receivers were portable and were fre-
quently carried from the automobile to
the insides of buildings and residences.

The equipment used in the dirigible was
the loop set described above for low sen-
sitivity usage, except that the loop an-
tenna was replaced by a half-wave wire
fastened to a bamboo pole. As shown in
Fig. 4, this pole was held by the observer
sitting near an open door of the cabin
and it could be held in any position de-
sired. During flight maximum field
strength indication was generally obtained
by holding the antenna in a vertical posi-
tion.

In the autogiro the field strength meter
and altimeter were mounted together in
front of a 16 millimeter ecamera, which
was focused on the meters. Thus simul-
taneous recordings of altitude and field
strength were readily made photographic-
ally.

Observations Made at 230 Miles

The phenomena particularly observed
were attenuation, interference patterns,
interference noises, service range, inter-
ference range, signal fluctuations, and
local receiving conditions. Measurcments
were made by Messrs. Gihring and Turner
along radials from the Empire State build-
ing in all directions except where water
intervened. Two of the radials extended
to 100 miles and another to 130 miles.
In all cases interfercnce patterns were
found to be very common, and the field
strength at any point was therefore con-
sidered as the average of five minimum
and five maximum readings as the car was
driven through five successive minima and
maxima. Several observations were made
at a distance of 280 miles.

Readings were taken inside of suburban
homes, city office buildings, and apartment
houses. Fluctuations found on the first
floors of city buildings were studied by
attaching a recording microammeter to
the measuring set so that continuous rec-
ords of the fluctuations would be avail-
able, Television receivers were located in
about 25 residences or apartments, both
in the city and in suburbs, to ascertain
the signal strengths required for tele-
vision reception and to observe the effects
of different types of interference.

The autogiro tests were made about
sixty miles southwest of New York and
were for the purpose of determining va-
riation of field strength with altitude. It
was useful for this particular purpose be-
cause with its motor shut off it could de-
scend almost vertically. Descent of the
ship was fairly regular with no appreci-
able swaying of the antenna. To elimi-
nate ignition interference the motor was
turned off during each descent, a dead-
stick landing being made.

Fig. 6 shows the average signal strength
of the forty-four megacycles Empire State
signal to 130 miles. This curve repre-
sents the averages of measurements in sev-
eral directions. The locations of the points
of measurement at distances less than
about thirty miles were chosen at ran-
dom and correspond to average outdoor
conditions. The points beyond thirty
miles however were selected with an eye
to elevation, since the maximum receiving
distance was being considered, and there-
fore the ficld strengths for these points
are somewhat optimistic. The field
strength within several miles of the trans-
mitters is more variable than at greater
distances. The diversity of the ncar-by
measurements indicates that multi-story
steel-reinforced buildings have more in-
fluence on the field strength in the street
than do the two- or threec-story brick and

frame houses further away. On each of
the three routes that extended 100 miles
or more, the forty-four megacycles signal
was heard to the end of the route, where-
as the sixty-one megacycles signal was
lost between seventy and ninety miles.

Fig. 7 shows the variation of signal
strength with distance for the first sev-
eral blocks from the Empire State build-
ing. The maximum signal strength ex-
ists approximately three blocks from the
Empire State building. The low field in-
tensity existing immediately adjacent to
the building is probably caused by the

small amount of energy radiated down- |

ward by a vertical half-wave antenna.

Effect Within Buildings.

Observations made within buildings in-
dicate considerable attenuation as the sig-
nal enters the building. Inside field
strengths were from % to 1/200 of the
field strenpgths immediately outside. At
the center of a number of large business
buildings there was practically no signal.
In such cases, at the side of the building
toward the transmitter the signal in-
creased, and similarly at the side of the
building away from the transmitter the
signal increased. The presence of a good
signal on the side of a large building
away from the transmitter when no signal
could be heard in the center of the build-
ing indicated complete absorption of the
wave by the building and fairly effective
reflection from other surrounding build-
ings. To check this the receiver was tak-
en to the top of the Woolworth tower.
In that case, the signal inside the tower
was zero, on the outside of the tower to-
wards the transmitter the signal was very
strong, and on the outside of the tower
away from the transmitter the signal was
zero. This checked with predictions since
there are no buiidings high enough and
near enough to the Woolworth tower to
reflect south traveling waves on to the
south side of the tower. All observations
seemed to show that ultra-short waves are
considerably diffused when they reached
the buildings of a metropolitan area. This
general diffusion or dispersion is prob-
ably fortunate since it provides signals
on the “shadow” sides of buildings, just
as light enters through a window not ex-
posed to the sun.

Observations from the RCA building
transmitter were on wave-lengths of 3.5,
5, 6.5, and 8.5 meters. The lesser absorp-
tion of the longer waves was clearly ob-
served, also their greater ahility to dif-
fract. Behind hills the 6.5- and 8.5-meter
waves could be heard fairly well whereas
a definite “shadow” would exist for some
distance for the 3.5-meter signal. Other
experiments were condueted from
RCA building to compare vertical with
horizontal polarization but no definite
conelusions were reached.

It was observed that at such points as
Battery Park, where a large number of
steel buildings project themselves be-
tween the transmitting and the receiving
antennas, the readings were extremely low
as compared to readings taken where line-
of-sight exists between antennas.

An empirical measure of this attenua-
tion caused by large buildings was oh-
tained in the following manner. A prac-
tically identical method was used hy Fritz
Schroter. Referring to Fig. 8, H is the
height of the transmitting antenna, k is
the height of the receiving antenna, R is
the distance between transmitter and re-
ceiver, and d is the height of the absorb-
ing layer.

the |

In the case of Manhattan the !

absorbing layer consists of an agglomera- |

tion of large and small buildings. § is
the portion of the propagation path in
which the wave must travel through or
around buildings. We may assume that
field strength varies inversely as the dis-

(Continued on page 375)
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LYNCH

Short Wave Antenna System
will help you win
the CliNord E. Denton Trophy

CHAS. A. GOEBEL
RADIO
150 95¢h St Brooktyn, N. X.
Shore Road 8-4437

Mr. Arthur H. Lyarh, Pres.. April 13, 1933,
Lynch Mfg. Co., Inc.,

51 Vesey St., New York. N. Y.

Dear Mr. Lynch: "

Tn the course of our service work, we are
frequentiy told the “'Set 18 nolsy, Uson lr‘t’-
vestigation, the noise ia usually found to h:
entering the set via the aerlal system. in t
form of **Man-Made Static. g

trying varlous ways and means o
el!ﬁi‘ﬁ:ung this condition, without success, wa
finally decided to try out the Lynch Antenna
System on a particularly bad case. -

Its were more than gratifying:
no'll;‘;e ell;:tllmud. greater signal input, more
stations brought in and better reception gen-
erally. " .

it of this experience wWe have Téc-
on;‘n:ex:d:s'uu:e Lynch Antenna System exciu-
sively and have installed & number of both the
Broadeast and Short wave systems with entirely

satisfaclory results
urs,
- bordlnl!éyx' % OEBEL

Complets

Froae Descriplive Foalder LU sos thLr'esl

LYNCH MANUFACTURING CO., Imc.
51 Vesey Sireal, Mew York, M. 7.

ke o the Fameus Metsilired Resisiers

Good
Radio
Operator

g It’s Easy
with T
The NEW e
MASTER L L
Code Teaching Machine
Pleasant, interesting work. No experience neces-

eary. We gulde you step hy step—furnish you
Compiete Code Course and lend You The New
Master Telepiex. Teleplex has instructed more stu-
dents In the code in the past ten years, than all
other sysiems combined. it is the only instrument
ever produced that wili record Your own sending
in visible dots and dashes, and then repeat it to
vou audibly_on headphones. TUsed hy U. 8. Army
amd Nav¥y, R, C. A, A, T. & T, Co, and others,
Get staried NOW, Low cost. easy terms. Write
for folder £W-10 giving full details,
TELEPLEX COMPANY
78 Cortlandt 5t. New York, N. ¥,

describad inJuns Hsue
AC-DC Short
Wave Receiver

His “RIZE\Q_IINNER"

=
P

S Completely Seif.
PR Powered Latest Type 77,
o 43, 25Z5 Tubes 15 to 200 M

THE PRIZEWINNER {a complete. No extras. such as power
sup: I{. coils. ete.. to buy, Power nu;ﬂly is buslt-in and will operate
on EIFRER AC OR BC! (Four ‘colls lacluded). sover all bandar
20.000 KC to 1,500 KC.
Complete kit of PRIZE WINNER parta identical in G'lls'r::lpnl
bty oo drace. Baobuls o ecder, Sols, ste. snd aioe € OB
o ware, up wire. solder, . o

L E AU g e ol et and ale $8.95

ol . ! and entlosed
S ot aebtaia vt oo polle P
Send for full particulars and Diagram
ALAN RADIO CORP., 83 §. Cortlandt St.
New York City
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‘ » E ARE happy to present to the thousands
of short wave fans this new Log and Call Book,
which enthusiastic readers of Short Wave
Craft have been urging us to publish. Here
is a book that you will feel proud to possess
because it reflects your patience and perse-
verance in logging distant stations. It is a rec-
ord you wili be proud of in days to come.
That, however, is not all. The Log and Call
Book is the finest and most complete book of
its kind ever published. There is nothing like
it on the market now, nor was there ever a
book published like it before.

PARTIAL CONTENTS

1. It contains the largest listing of short wave
stations in the world, a much larger list in fact
than the list published in SHORT WAVE CRAFT,
or any other magazine. Due to space limitations,
no regular magazine can publish all the world
stations. There are so many short wave stations,
such as telegraph stations, experimental stations,
ship stations, and others, which normally cannot
be included in any monthly magazine list, but
fre%uently you hear these calls and then you
wish to know from where they originate. The
OFFICIAL LOG AND CALL BOOK gives you this
information, besides a lot of other information
which you must have.

2. A large section of the book is set aside where
the calls can be listed in a proper manner. This
log section gives the dial settings, time, date,
call letters, location, and other information. Thus,
when you hear a station, you make a permanent
record which is invaluable.

3. Another section has squared-paper pages on
which you c¢an fill in your own frequency (wave-
length) curve fur your particular receiver. This
helps you to find stations which otherwise could
never be logged by you.

4. A distance chart showing the approximate dis-
tances between the principal cities of the world.

5. A meter to kilocycle conversion chart. Many
of the short-wave broadcasters announce their
frequency in the latter scale when signing off and
n}l]any listeners do not know the relation between
them.

6. A list of international abbreviations used in
radio transmission.

7. The complete Continental code used in gall
radio work.

(¢ Last!
2 OFFICIAL SHORT WAVE LEAGUE

¥z LOG AND CALL BOOK

SHORT WAVE CRAFT for OCTOBER, 1933

Published p
Quarterlye

PUBLISHED
s THE PUBLISHERS oF

.g_!-‘
- T ‘f 7

8. A list of International Call Letter Assignments; Around Thia is one of the finest books that the publishers of SHORT

the Clock Listing Guide.

WAYE CRAFT have ever turned out. You will be proud to
possess jt.

9. In addition to this, you will find included a map of the
world, with time indications and a host of other useful in- The size of this book is 9x12 inches, same size ags SHORT
formation which aids you in logging distant stations thousasnds WAVE CRAFT magazine. It is printed on a good grade of pa-

of miles away.

per, and has a heavy durable cover.

Mail this Coupon Today!

SHORT WAVE CRAFT
96-98 Park Place,
New vork, N. Y.

Gentlemen: T enclose herewlth 25¢ for which send to me
prepald. Immediately upon publicstion a copy of your
new  bogk OFFICIAL SHORT WAVE LEAGUE [OG
AND CALL BOOK. (Send money order, cherk, cash or
new U, 8. Stamps. Reglster letter if it contalny
SLamps OF Currency.)

Name. =

AdAress .ot =

= Ciy ST————————_ 1] R
E NW-1033

FOR SALE ON ALL PRINCIPAL

NEWSSTANDS

PR E C E As only a limited quantity was printed for the first issue,
it is possible that your newsdealer sold out his supply.

c Should you not be able to secure a copy at your newsstand,

use the handy coupon.

SHORT WAVE CRAFT

96-98 PARK PLACE NEW YORK, N. Y.

www americanradiohistorv com
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tunce between the trunsmitter and receiv-
er and that it has an additional attenua-
tion, equal to e °

Reflection Effects

In the case of ultra-short waves the
phenomenon of reflection is very com-
mon, both inside and outside of buildings.
The extent to which diffraction and re-
fraction take place should not be prophe-
sied until more extensive data are avail-
able, The reception of five-meter signals
at distances of 200 and 300 miles at points
far below the line-of-sight, and reception
behind hills, indicates that diffractions or
refraction or both do exist to a very no-
ticeable degree.

Returning to the subject of simple re-
flection, it was found that interfercnce
patterns invariably exist except where the
terrain is open and flat. They are fre-
quently caused by reflections from rela-
tively near-by objects. In many cases
they are so scvere that excellent signals
will be reccived in “live spots” whereas
several feet away from these spots no
signal can be heard. The general occur-
rence und severity of interference pat-
terns on these wavelengths is of great
importance in the design of antennas for
ultra-short-wave broadecast reception, The
yuestion of receiver antenna design is not
discussed in this paper. The existenee of
an interference pattern infers reception
over two or more paths of propagation.
If the paths of propagation are sufficient-
Iy different in length, a distortion phe-
nomenon similar to the distortion in ordi-
nary sclective fading will take place. In
the case of television, where very high
modulation frequencics are used when
transmitting picturcs of fine detail, the
difference of path length that will pro-
duce distortion is surprisingly small.

Reflections within the rooms of a resi-
dence were investigated by Messrs, Koch
and Grundman of the rescarch division in
conncetion with the design of telcvision
receiving antennas. This paper does not
deal with reception, nevertheless the field
strength contour lines obtained on the
first floor of the residence are reproduced
in Fig. 9 to indicate the gencral intensity
of reflections. The data were obtained
hy using a small transmitter placed one
hundred feet from the residence, and a
small ealibruted receiver. Polarization was
vertical. Fig. 9 shows contours for trans-
mitted frequency of fifty megacycles.

Lightning struck the Fmpire State an-
tennas several times when they were in
operation without effeet except to produce
a loud click in the output signal. Ordi-
nary atmospheric static was not heard on
ultra-short wavelengths, even during the
middle of the summer, except on several
oceasions when lightning struek within
one mile of the receiving point. Then sev-
eral clicks were audible.

ANl ultra-short-wave observations made
at distances within the line-of-sight have
shown no indications of fading.

Observations made on the first floors of
residences in the suburban area, and on
the higher floors of apartinent houses and
hotels in the city areas, indicate that fluc-
tuations are much less severe when the
receiving point is not ncar traffie. Flue-
tuations of the severity discussed will not
have to be contended with in the majority
of ultra-short-wave broadcast recciver in-
stallations.

Long-Distance Reception

To find the maximum range of the
transmitters, obscrvations were made at
several distant points including Mt. Grey-
lock and Mt. Washington. The high sen-
sitivity receiver previously deseribed was
used for these tests, with a half-wave an-
tenna fiftecen or twenty feet above ground.
Both the sixty-one- and forty-four-mega-
cycles transmissions were observed, the
observations usually being carried on al-
ternately on each frequeney for periods
c¢f ten to fifteen minutes.

The top of Mt. Greylock is 3505 feet
above sea level, 140 miles from New York,
and 5000 feet below line-of-sight to the
Empire State antennas. Both signals were
received at Mt. Greylock, with large but
;:r.ldual variations in signal strength. Dur-
ing the eclipse of August 31, 1932, nothing
unusual was observed.

The top of Mt. Washington is 6290 fect
above sea level, 284 miles from New York,
and 37,600 fect below line-of-sight to the
}umplrc State antennas. On September 3
both signals were strong., Thercafter, on
September 6, 7, and 8, the forty- four~mega-
cyele signal was usually audible but sel-
dom delivered more than one mierovolt to
the receiver terminals. The sixty-one-
niegacycle signal was inaudible most of
the time, Its apparent inferiority may be
aecounted for by the use of program med-
ulation, which was not as favorable for
threshold hearing as the 1000-cycle tone
used on forty-four megacyeles.

Various types of fading phenomena pre-
sentcd themsclves. At times the signal
was ncearly constant and at other times
faded at various rates up to ten or twenty
cycles per second. The peak amplitudes
varied greatly. Sometimes the signal
would burst through sharply for a short
period, then be inaudible for a few sec.
onds, then rapidly burst through again
at different amplitudes. At other times
marked fading at several eyeles per sce-
ond would be heard, the signal frequently
dying out after five or six peaks. At
times 2000 cycles, the second harmonic of
the modulation frequeney, was distinetly
heard. On September 8, at 9:35 a. m., the
signal, after being very weak whenever
observed during the previous two days,
suddenly started to increase. After & ser-
ics of fading eycles, with each peak high-
or than the previous one, the signal de-
livered over ten microvolts to the receiv-
er terminals. After reaching this peak the
signal died off in a similur manner, the
entire process lasting about fifteen see-
onds. During the peak of the cyele the
signal varied from zero to its full value
about three times per second. These types

of ultra-short-wave fading differ from
the fading experienced on higher wave-
lengths in that, instead of the signal

varying between relatively fixed maxima
and minima, it reaches momentarily an
occasional maximum of great intensity.

Mcasurements were made at 200, 150,
and 100 miles from New York at relatively
low elevations. At 200 miles the signal
was momentarily audible about every ten
minutes or so, At 100 miles recention
was almost identical to that on Mt. Wash-
ington, the same phcnomena being no-
ticed. This was north of New York. At
Camden, eighty-five miles south of New
York, the signal evidenced less severe
fluctuations. An observation taken at sea
170 miles cast of New York, using an
antenna sixty feet above seca Iowel. indi-
cated little or no wvariation in sienal
strength. Therefore long-distance recen-
tion is not always accompanied by severe
fluctuations of the signal.

The exact manner in which long-distance
ultra-short-wave propagation takes place
cannot be predicted from the insufficient
data on hand. Three possibilities regard-
ing the Mt. Washington reception seem
highly improbable. The first is that local
conditions around the recciver caused
some of the variations, This is unlikely
because conditions near the location were
exceptionally constant due to the isola-
tion of the location. Also identical re-
sults were obtained at several points of
reception.

The second possibility is that the varia-
tions were caused by a single ray varying
in amplitude. This may have oceurred
when the signal varied irregularly. But
at times periodic fading was obscrved, and
it is imprebable that a single ray would

(Continued on puge 377)
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RCA Institutes
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SHORT WAVE CRAFT for OCTOBER,

SHORT WAVE ESSENTIALS

FOR MEMBERS OF THE SHORT WAVE LEAGUE

HE following list of short wave essen-
tials has been prepured from the pug-
gestions w the LEAGUE by its
members. A number of months were con-
sumed in creating these short wave essen-
tials for members of the SHORT WAVE
LEAGUE. All essentials listed are ap-
proved by headquarters of the LEAGUE.

A FEW WORDS AS TO THE PURPOSE
OF THE LEAGUE

The SHORT WAVE LEAGUE was found-
ed in 1930. Honorary Directors are as fol-
lows:

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, lollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Executive Secretary.

The SHORT WAVE LEAGUE is a sci-
entific membership organization for the
promotion of the short wave art. There
are no dues, no fees, no initiations, in con-
nection with the LEAGUE. No one makes
any money from it; no one derives any
salary, The only income which the
LEAGUE has is from its short wave es-
gsentials. A pamphlet setting forth the
LEAGUE'S numerous aspirations and pur-
poses will be sent to anyone on receipt of
a 3c stamp to cover poatage.

One of the aspirations of the SHORT
WAVE LEAGUE is to enhance the stand-
ing of those engaged in_ short waves. To
this end, the SHORT WAVE LEAGUE
supplies members with membership letter-
heads and other essentials. As soon as you
are enrolled as a member, a beautiful cer-
tificate with the LEAGUE'S seal will be
sent to you, providing 10c¢ in stamps or

coin is sent for mailing and handling
charges.
Another consideration which greatly

benefits members is that they are entitled
to preferential discounts when buying radio
merchandise from numerous firms who have
agreed to allow lower prices to all SHORT
WAVE LEAGUE members. The radio in-
dustry realizes that, the more earnest
workers there are who boost short waves,
the more radio business will result there-
from: and a goodly portion of the radio
industry is willing, for this reason, to
assist SHORT WAVE LEAGUE members
by placing them on a professional basis.

SHORT WAVE ESSENT!ALS LISTED
HERE SOLD ONLY TO SHORT
WAVE LEAGUE MEMBERS

All the essentials listed on this page are
never sold to outsiders. They cannot be
boukht by anyone unleas he has already en-
rolled as one of the members of the SHORT
WAVE LEAGUE or signs the blank on
this page (which automatically enrolls him
as n member, always provided that he is
a short wave experimenter, a short wave
fan, radio engineer, radio student, ete.).

It, therefore, you order any of the short
wave essentials without filling out the
blank (unless you already enrolled as a
LEAGUE member), your money will be re-
turned teo you.

Inasmuch as the LEAGUE is interna-
tional, it makes no ditference whether you
are a citizen of the United States or any
other country. The LEAGUE is open to all.

Application for Membership

SHORT WAVE LEAGUE
SHORT WAVE LEAGUE (10-33)
98 Park Place, Now York, N. Y.

I, the undersigned, herewith desira lo spply for
membershlp in the SHORT WAVE LEAGUE, In
joining the LEAGUE 1 understand lhat. 1 am not
assessed for membership and that there are no
dues and po fees of any kind. I pledge myselt
to abida by all the rules and resulations of the
SHORT “'AVI': LEAGUE, which rules you are te
send to me on receipt of this applieation.

1 consider mysel! belonging to the following class
(put an in_correct spare): Short Wave Ex
perhinenter (3 Bhort Wave Fan [ Radio Engi-
neer {J Student

1 own the following radio equipment:

Transmittin® . S

Call Letters, =

Recelving .
Name
Address ..
Clty and Btate

Country ...
1 enclose 10¢ for Dostae and handilng for my
Membershlp Certifieate,

SHORT WAVE LEAGUE LETTERHEADS
A beautiful letterhead has been desizned for members' correspondence. It is
the official letterhead for all members. The letterhead is invaluable when jt
beeomes necessary to deial with the radio industry, mail order houses, radio
manufacturers, and the like; as many houses huve offered to give members
who write on the LEAGUE'S letterhcad a preferential discount. The letterhend
is also absolutely essential when writing for verification to radio stations either
here or abroad. It automatieally gives you a pmf&swnal standmg.
A—SHORT WAVE LEAGUE letterheuds, per 100.. S

OFFICIAL SHORT WAVE LEAGUE LOG A\D CALL BOOK

Here is the finest book of lts kind ever published. [t contalns the largest
listink of short wave stations in the world, much larger in fact than the list
bublished in SHORT WAVE CRAFT and other magazines. All experimental
stations, no matter where located, are listed. A large section is provided where
calls can be listed in a proper manner. This log section wives dial settings,
time, date. eall letters, location, and other information. Another seetion has
squarcd-paper pages on which you can fill in your own frequency curve for
your particular recciver. It helps you to find stations which otherwise you
could never lo. It is the only book of ite kind published.

B—Official Log and Call Book... Prepaid 25¢C

RADIO MAP OF THE WORLD AND STATION FINDER
The finest device of its kind published. The world’s map on heavy board is
divided into 23 scctions, while the rotary disc shows you immediately the
exact time in any foreign ecountry. Invaluable in logmm! foreign stations.
Al;o gives call letters assigned to all nations. Size 117x22’
C—Radio Map of the World and Station Finder....... .Prepaid 25¢

GLOBE OF THE WORLD AND MAG.'ET]C COMPASS
This highly important essentiaul is an ornament for every den or study. It
is a globe, 6 in. in diameter, printed in fifteen colors, glazed in such a way
that it can be washed. This globe helps you to inteiligently log your foreign
stations. Frame is of metal. Entire device substantially made, and will give
an attractive appearance to every station, emphasizing the long-distance work

of the operator.
D-—-Globe of the World........... ..ivvicecrecree. <o Prepaid 51 25

SHORT WAVE LEAGUE LAPEL BUTTOI\

This beautiful button is made in hard enamel in four colors, red, white, blue
and gold. It measures three quarters of an inch in diameter. By wearing thi:
button, other members will recognize you and it will give you a professional ajr,
Made in bronze, gold filled, not plated. Must be seen to be appreciated.

E—SHORT WAVE_LEAGUE lapel button ..o Prepaid 35¢

EE—SHORT WAVE LEAGUE lapel button hke the one described

above but in solid gold Prepaid 52-00
SIIORT WAVE LEAGUE SEALS

These seals or stickers are executed in three colors and measure 114 in. in
diameter, and are gummed on one side. They are used by members to alfix
to stationery, letterheads, envelopes, postal cards and the like. The seal siZni-
fies that you are a member of the SHORT WAVE LEAGUE. Sold in 25 lots
or multiples only.

G- SHORT WAVE LEAGUE seals..... ... per 25, Prepaid 15€

SHORT WAVE MAP OF THE WORLD

This beautiful map, measuring 18x26 in. and printed in 18 colors is indis-
pensable when hung in sight or placed ‘“‘under the glass’ on the table or wall
of the short wave enthusiast. It contains a wealth of information such as
distances to all parts of the world. political nature of the country in which
a broadcast station is located, ete., and from the manner in which the map
is blocked off mives the time in different parts of the world at a glance.

F—SHORT WAVE Map of the World Prepaid 25C

PLEASE, NOTE THAT ABOVE ESSENTIALS ARL SOLD ONLY TO
MEMBERS OF THE LEAGUE-—-NOT TO NON-MEMBE

Send all orders for short wave essentials to SHORT WAVE LEAGUE, 98
Park Place. New York City.

f you do not wish to mutilate the magazine, you may copy either or both

coupons on a sheet of paper.
SHORT WAVE LEAGUE, 98 Park Place, New York, N, Y.
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vary uniformly at a rate of scveral cycles
per second. Furthermore, the reception
of a 2000-cycle tone mtlmatos the exist-
ence of multipath propagation.

The third possibility is that the varia-
tions were caused by interference between
two ground rays or between a ground ray
and some other ray. A ground ray would
be highly improbable at Mt. Washington
due to the greut attenuation. Furthermore,
since all signal variations heard were rel-
atively rapid, cancellation of the steady
ground wave should be for only bricf pe-
riods, whereas actually the signal was
often inaudible for hours. The presence
of a ground wave of the type obscrved
for higher wavelengths, therefore, seems
unlikely.

Whether the signals heard were dif-
fracted or refracted or propagated in some
unknown manner cannot be predicted as
yvet. It is possible that refraction due to
air layers of different deusity, as sug-
gested by J. R. Jennust is a cause of the

1933

fluctuations observed. If such fluetuations |
are ever controlled or eliminated, ultra-

short wavelengths may prove useful for |

services extending to several hundred |

miles.

The long-distance airplane observations
indicated little or no absorption of the
wave when the receiving point is suffi-
ciently high that the wave does not pass
near the ground. Thus a five-meter trans-
mitter with antenna 800 fect above ground
will produce approximately the same field
strength at 100 miles at high altitude as
at fifteen miles on the ground.

It is assured that for the transmission
of television broadeasting, sound broad-
casting, facsimile broadeasting, aireraft
communications, police communications
and certain other types of public andl
private communications, ultra-short waves I
will prove definitely useful.—(Excerpt from
paper by L. F. Jones; Proceedings of the
In)s!i!ute of Radio Enginecers, Vol. 21, No.
1.

The *“Rex” Portable Superhet 7

(Continued from page 371)

A very compact magnetic speaker is used
and the impeduance of the speaker has been
made very high, so as to match the output
impedance of the pentode tube.

Volume is controlled by means of the
potentiometer shunted across the “C” bat-
tery and as the intermediate frequency
tube is of the variable -mu type, satisfac-
tory control of the volume level can be
obtained with a minimum of cross-talk.

Simplicity of ecircuit layout with due
regard to operational results has resulted
in a receiver that should meet with the
approval of every set builder.

Wiring

Run all leads as short as possible. Do
not try to cable the leads, as this will re-
sult in instability and loss in signal
strength in most cases.

Use a clean hot soldering iron and make
all connections mechanically tight before
applying the solder. Clean all soldered
connections with alcohol to prevent cor-
rosion. .

Operation

After the set has been checked as to
the correctness of the wiring, it is then
time to make the first operational test. It
is wise to connect the set to the batter-
ies before placing the units in the case, so
that any necessary changes can be made
if desired,

Connect the batteries and the loud
speaker to the set. Place the tubes in their
respective sockets and you are ready to
“go ahead.

Connect the antenna and the ground to
the flexible wires brought through a hole
in the panel for that purpose, and plug
in a set of coils, one in the oscillator coil
socket and the other in the detector socket.

Start with the red coils as these cover
the 40-80-meter bands and tune slowly
with the two tank condensers. Have the
volume control on full.

Keep the filament potential at 2 volts.

As soon as a signal is tuned in, note
that the oscillator tuning control setting
will be different than that of the detector
tuning condenser setting.

It will be necessary to remove two turns
from the large winding of the oascillator
grid coil so t at the two tank condensers
will “track” along together.

On the 20-40 meter coil it will be neces-
sary to remove one turn, and on the 10-20
meter coil no turns will have to be re-
moved,

As the frequency of the received signal
becomes less, more turns will have to be
removed from the oscillator coils so that the
tank condensers will “track” Proceed care-
fully from this point with the 80-200 meter
coil and the broadeast coils. Take off a
few turns at a time until they track, Do
not remove turns from the detectox grid
coile under any circumstance!

It will be noted that the coupling be-
tween the oscillator and the first detector
is made through a small capacity; this con-
denser is made by winding four turns of
No. 18 push-back wire as shown. Adjust
this condenser for the smoothest operation
on all frequency bands and leave it alone.

Conclusion

A receiving set of this kind has a very
distinet place in the short-wave field for
many reasons, most of which will be ap-
parent to the reader of this article. The
results that can and have been obtained
with this receiver insure the builder that
this circuit will be incorporated in receivers
of the coming year, as it is the authors’
definite idea that the compact 5-tube short-
wave ‘“superhet” will supplant the one radio
frequency, detector and two audio stage
receiver that has been so popular to date.

Alden Plug-In Coil Data

Meters Distance
Wave- between
length Grid coil turns Tickler turns 2 coils
20080 52T.No.28Ea. 19T No. 30En, 3
Wound Close wound (CwW)
32 T. per ineh
80-40 23T No. 28 En. 11 T. No. 30 En. M
Wound C.W.
16 T. per inch
|
4020 11T No.28En. 9T. No.30En, w
3-32" between turns C. W,
20-10 5T. No. 28 En. 7T. No. 30 En. 12

3-168” between turns C. W, i
Coll form—2}4” long by 114" dia. 4-pin base,

Parts List
“REX"” Portable Superhet

sets of Alden plug-in SW 2-Winding coils
)

(-]

Hammarlund 35 mmf. dual cond. (Cl)
Hammarlund 100 mmf. cond. (C)
Hammarlund 465 ke. I.F. trans, (IFT)
Acratest 0001 mf. mica condensers (C2)
Tubular cond, .01 mf, (C3)

Acratest .00025 mica cond. (C4)

Tubular ¢ond. .016 mf. (CB)
Acratest .002 mf. mica cond. (C6)

82 type wafer sockets, Eby (Na-ald)

80 type wafer sockets, Eby {(Na-ald)

33 type wafer sockets, Eby (Na-ald)

84 type wafer sockets, Eby (Na-ald)

plain 4 prong wafer sockets, Eby (Na-ald)
Acratest 3 meg. 1% watt resistor (R1)
Acratest 1 meg. Y% watt resistor (R5, R6)
Acratest .b meg. % watt resistor (R2, R3)
“dual” circuit-closing toggle switch (S)
Acratest 6 ohm rheostat (R7)

Acratest potentiometer, 50.000 ohm (R4)
Acratest 800 henry choke (A. F. C.)

5” diameter magnetic loud Bpeﬂ'kel‘.
ohms impedance
carrying case
Special panels:
drawings)
specin]l hardware kit
National 3” vernier dial
1” amall blaek knobs
Wire, soldering lugs, ete.

i ot i e DN B P DS P s e 1 b b bt o €3 D B et

7000

DD -

Aluminum ({drilled as per

T
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Learn at Home to

'ENJOY
the THRILL b e sod o

the Candler Scientific System of Radio
Telegraphy

FREE short wave press schedules. Learn to
copy “px” from Candler Trained Operutors,
sending out of principal press stations. Amaz-
ing results in short time with Candler Train-
ing. FREE ADVICE if you
are “stuck.” Write Candler
at once, No obligation.
Junior course for beginners.
Advanced course for oper-
ators with speed of 10 wpm
or more who want to pet
into 30 to 45 wpm and
copy behind. Only Typing
course for Radio operators.
Save time and money. Send
for FREE BOOK now.

Walter H, Candler, President
Candler System Co.

6343 S. Kedzie Ave.
Dept. 27 Chicago

Jean Hudson,
worlil’s  youngest
leensed oberator.
9 year old Cand-
ler student, wine
20 wpm class In
A. R. R, L. speed
contests,

Ty

; TEF|
|

SPAIN OR AFRICA
NO TRACE OF HUM

In Supertone A-C Short-Wave Set

A Dream Come True—Big Results on Short
Waves at Very Little Cost!

Complete kIt of parts for bullding both the receiver
and the sepaiate power supply, contalns e\‘er)lhlm.
except tubes and set cabhwt The spenker 519

i3 included

Five tubes (one 'iﬂ one .17

one 56 one 2\5 one
80) at $3.73 extra.

The wired and tested maodel consists of the kit bullt
up at our precision laboratory by expert éngineera,
‘The price. less tubes, but including 23.50
speaker

The recelver prober, less the power supply, less
speaker, amd Jess tubes, This outfit can be “orked
with a filament transformer and a 13 elimina 312
tor. and the brice of the wired recelver is.. =

SUPERTONE PRODUCTS CORP.
38 Hooper St., Brooklyn, N.Y.

§|eDID YOU GET YOUR COPY?

| | Thousands of amateur
| radio items, at the low-
est prices, are contained

in this FREE Big Book,

Contains  articles by
McMurdo Silver, Arthur
H. Lynch, I. A, Mitchell,
Henry McArthur, and many others.

AMERICAN SALES CO.
Wholesale Radio Distributors

44 W, 18th St., N. Y, N. Y.

The Oldest Amateur Supply House, Est.

719
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FREE

This Regular 50c Manual| ..,

Here ix yaur chaure to read up nn ultra <hort wave
radio! “Below Ten Meter<” is by far the he«t compi-
lavien of teehnieal data on the very <hort waves. which
are now heroming increasinkly popnlar and important.
There are 88 pazes, rhock full of practical “dupe,” dia-
granin and photos—all clearly precented in nnderstand-
able form. Chnbiled and edited by thowe famous
short wave experts. James Millen ami Robert 8. Krune.

® Given FREE ©

This book is given to You aleointely free \\llh n (e
Year Bubscription to SHHORT WAVE CHAFT.
Twelve Lig iwues whish hring you an entire year's
information on the Iate.t developments ju hort wave
radio.  Your fir<t copy of BHORT WAVE CRAFT
wilt be sent prowptly . . . the Short Wave Manuat
will reach yau in u day or two,

SQM $2.50 in check or money order for a vear's

ubscription 1o SHORT WAVE CRAFT- Register

l.n« ll it contains stamps or currency. (Canadian
oreign 50c¢ extra.)

SHORT WAVE CRAFT

Mldgct S in l qllde Rult‘
o Metal 4” Dia.

I’rice $1.50
Case 50c extra

1 233=2 /5041 =?
e =2

5.16— H+l 18'=
Sotve canly .ll these nnd dosens of other mathematieal prob-
terme withour pennil and paper—by teand of the Midyet Slde

Rula  Tiun rule wolvee way problem ih multiblicatsa, disision,
additing, subtraciion. -na propertion It also gisre rvots nad
powers of numbers. T scales @ne the aines. cosines,
tangents Rnd coteRgents u' nll angles, also tuge of numbers. Addr
and subtracts fractions. Approved by colleges.

Dataprint Co., Box 322, Ramsey, N. J.

RERADIC~

1934 RADIO CATALOG

Write for olir new r-f.nlux mosat romileto line of latext
radio séts, service men's subblies. roplacemeat harts at
lowest wholessle prices.

ALLIED RAOIO CORP.

A DAY

10¢ BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of it! You can buy a new standard
Remington Portable Typewriter for but 10¢ a
day. Standard keyboard. Small and capital
letters. Beautiful finish. Carrying case included
free. Exceptional money-making

opportunitics. Write today. Say:
Please tell me how I can get
a new Remington Portable
typewritet on yout special
7-day free trial offer for
bur 10c a day. Remington §
Rand Inc., Dept. SW-1
Bufialo. N. Y.

CHICAGO

| thing about your
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Letters from S-W Fans

(Continued from page 3,8)

“Amlie Dxer” Makes Good

SHORT WAVE CRAFT:

I am writing you in regards to reception
I have had on the Amlie DXer the past
four months. To date 1 have logged these
stations and the following are foreign sta-
tions:

KKP—18.71 M. Pontaise,

France—1968 YVQ-22.48
HIB—~20.06 M. RX(—20.69 YE9JR—25.60
DJD—25.51 M. FTE—16.44 12RO —25.140
E_.{Q—:f().-(() M. GSC—11 30 GSA—49.60
YVIBC—49.10 M. GBC—M. GCW—30.60
PRADO—531 M.V K2\1L~3l 28 HBP 3847
HBL—31.30 M. DIQ—28.26 VE9DR —49.46
XDA—51.00 M, VKIME—31.55 DJC—49.83
CTIAA—31.25 M. RABAT—32.26 GSB—31.55

EYGW —49.22 N
GSE—235.28 M.
These are the
Bermuda that T
WSXK—1072
WINAZ—31.36
WSXK —48.86

HJI3ABD —40.50 L3X—28.98
Puntuise—25.60 DI1A—31.38
S.W. stations in U. S. and
have logged to date:
WEXK—25.25 WIiXaL—2542
W2NAF—-31.48 WX F—9.18
WIXAL -4u.67 WNC- 19.91

KWl —19.54 WO0--35.02 WIXAL —4018
W2NF—40.02 WINAU—48.50 WEXAL—4.50
YRT—24.80 WEF -—-31.60 WOA—4441
WNB—351.04 VRT—39.42 WEA- 28.28

and numercous airport, police, ships and
amateur stations which 1 did not log.
ARTHUR MITCHELL,
339 8. Court St.,
Steubenville, Ohio,

tGreat work, Arthur, and more power to
you, We have heard some very fine com-
pliments concerning the “Amlie DXer,”
which wae described in the May, 1932, isaue
of SHORT WAVE CRAFT. It ig indeed sur-
prising what reswdts can be obtained with
a little cereful tining, when using a 8-tube
receiver of this type. It is pretty hard to
bheat a good recefver with this line-up of
tuhes.—Editor.)

4,000 MILES ON THE “MEGADYNE”!

Editor, SHORT WAVE CRAFT:

I have just finished building the “Short
Wave Megadyne.” 1 have seen several re-
ports of this set from builders in U. 8. A.
but none from anybody from any foreign
country, specially like mine, so unfavor-
able for radio reception. The *Megadyne”
works wonderful: the very first day I tried
it 1 heard FYA from France, EAQ from
Spain, HKA and HKO from Columbia and
the American stations W2XAF, W3XAL,
WEXK and W8XAIL. Every station comes

| in fine with the head phones.

Well, 1 hope you did like to hear some-
"Megadyne” listening in
stations about 4000 miles away.
. V. DEL CASTILLO,
Casilla 63,
Chiclayo, Peru.

(Glad to hear from you, GVD, and com-
ing all the way from Peru too. We do
not receive ag many lettere from oir nu-
ticrous readers in forcign countries as we
would like, and we truat that the publica-
tion of your letter will open the way to
our many friends in foreign climes. We
are glad te know that yon found fthe
“Megudyne” such a fine short-wuve re-
ceiver. We huve had sonie very ercellent
reports on the Megadyne and itz “DX”
qualities, but yours is one of the best we
hare had yet—Editor.}

Wants Q.S.L.. Swappers’ Column

Editor, SHORT WAVE CRAFT:

I wonder if you could put in your SHORT
WAVE CRAFT muagazine, a section called
“QSL curd swappers” or “QRA’s of fellows
who would like to swap.” In New Zeualand
1 am told by a “Pen I’al” from there, 50¢
of the fellows are collectors of QSL's and
want them fromn Americans. But they don't
know who to write to for them, so
thought wyour magazine could help them
how about it, Mr Editor? I will send them
any QRA’s if the fellows will let me have
theirs. Would appreciate it a lot if you
will say something ahout it in the next
issue of SHORT WAVE CRAFT. T don’t miss
a copy—it sure is a swell magazine.

AMES B. ALEXANDER, Jr.
5637 Belmar Terrace,
I’hila.. I’a.

www americanradiohistorv com

{Thanks for them kind words, Jemes,
and we are glad to publish your letter so
that other readers can write to you. We
fully believe from past experience that if
the fellows in New Zealand and other far
parts of the world write to you boys, whose
names qud addreses appear in the columns
of SHORT WAVE CRAFT every month, es-
peciclly to those whose names appear i
our "“Swappers'" list, that they will aurelJ
hear from them,—Ed;tor.)

Wants Transmitter Dope

Editor, SHORT WAVE CRAFT:

1 have been reading SHORT WAVE CiaFT
for about two years and I find that there
is one thing lacking. Your magazine is
excellent for receivers, but you seldom have
anything about momtors and transmitters
on 40 meters. 1 have built the *Globe
Trotter” and receive a lot of “DX” on it.
Some of the stations are YVQ, FYA DOA,
GBC, 12RO, EAQ, LSA, LSN, Kz

ALEX QIIADAY,
2826 N. Taney St.,
Phila., Pa.

(Ve are aure that you will be agreeably
surpriged, Aler, ag we huve just started a
new gerier vi Amateur Trangmitters—How
to Build, Install, and Operate Them, in the
September issue. Along with the new serics
on transmitiers we algo published the first
article in the Seprember number describing
how to build « "monttor” and in the cur-
rent number, the method of calibrating the
monitor is e.rplairwd... We have receiued
many letters praising the “Globe Trotter”
and e hope to hear again from you right
soon.—Editor.)

A Progressive Club

Editor, SHorT WaAvE CRAFT:

We have a club here in a suburh of South
Bend known as the Ardmore Radio Club.
The purpose of this elub is to help “would-
be-hams” get their exam. Every Wednes-
day morning at 11 A. M., D.S.T., Mr. Boch,
our president, gives us code practice over
his station WSAMI. He operates on the
K0 meter band, the meetings are held every
other Friday at 7:00 P.M. Anybody inter-
ested in this club please write or see me
personally; my address is given below.
There is no age limit to this club, so th~
members can be young or old. The officers
are: Mr. Boch, President; Richard Davis,
Vice President; Arthur 0’Neil, Secretary;
and William Davis, Treasurer.

We all buy SHORT WAVE CRAFT because
it is a good magazine for beginners or

hams.
ARTHUR O'NEIL, Sec.,
"%« Lawrence Anderson,
R.R. 3, Box 249, Ardmore, Ind.

("Fine Business,” Arthur, and what this
country needs—besgides the much heralded
5-cent cigar that someone said we needed
g0 badly—is some more of this fine spirit of
cooperation on the part of licensed hams
who will prnt'ide an half-hour or so of
“eode practice” at periodic intervals. Un-
doubtedly many more publie-spirited ham
station owners wonld offer such code prac-
tice service if they cver happened to think
about it real seriously for a moment, as it
18 certainly a slow and uncertain process
for the average code begiuner, when he
tries to speed up his knowledge of the dots
and dashes by listening cither to poor
trangmigsion, or else to aueh high speed
signals that he gets but little if anything
ot of it.—Editor.)

He Improved *“Doerle”

Editor, SHORT WAVE CRAFT:

1 receive vour publication regularly and
thought I would tell you what I think of it.

Well, 1 only built one set from all that
appeared in your magazine. Yes, it was the
“Doerle,” but T added another audio and
band-spread and have heard all continents
and used it as a “station receiver” for
seven months and it works “F.B.” (Fine
business). 1 noted where you asked for
photos of *“ham” stations; have not had
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Askyourdealer
to show you a
Nozac*(nosack) -
Demand both 1
and 2in the foun-
tain pen you buy.
Compare the
Nozac with any
other sackless pen.
t alone rovides
quick, easy filling by
positive mechanical
actionn and at a glance
reveals the ink supply.
$5.00 and more. Other
Conklins $2.75, $3.50 and
more. Pencils $1.00and up.

The Conklin Pen Co.
* Chicago Toledo San Francisco
*Proved by over 2 years of genéral public use.

NOZAC

k6. k. PAT OFF

SATISFACTION CUARANTEED

Here
It Is!

The
finest

and most
ingenious
STATION
FINDER
and
RADIO
MAP

of the
World

ere_is & device that no radio T ahnuld do withont.

eanional dignity to your den.
any foreign country.

Professional shott wave listeners ara never mithout this station finder
hecause they do not twiddle the dinle needlcasly in trying to fish for sta-

tiona which may not be on the mir duo to time dilference.

Tt lands that
t instantly shows you the exact time

Thia handy devies is printed on heavy yellow board: on the front there
a the sutomatie time converter, which rotates; you can set it for any
time of the day in Bty difictent sones in the world, On the inside are
Hlustrated the fifty sones showing the principal countties of the world.
All the important citiss are shown. and innsmuch na they are all soned,
the exact time can be comverted within o few seconds.

The sise of the atation finder and radie map of the world is 11222,

The pries of this handy device la 25¢ predaid,

Howéver, it Is sold cnl‘v to members of the Short Wave
Leasile. Outsiders cannot buy K.

We refer you to page 378 for order blank. Take advantage of

1933

any taken yet, but when I do will send
one along.

Thanking you for the Doerle circuit and
“F.B.” publication.

HARRY T. MacLELLAN, VE2GG,

5881 Esplanade Ave.,
Montreal, P. Q. Can.

(Thiz i8 the sort of letter that interests
us greatly, Harry, and we are sure that
there must be many improvements which
the thousands of rcaders of SHORT WAVE
CRAFT magazine made on the many receiv-
ers and other sets which we describe from
month to montk, but about which we never
kear a “peep.” We hope that many of our
readers will &it doten to their trusty type-
writer and tell us about some of these addi-
tions that they have made to sets described
n SHORT WAVE CRAFT and which they have
succesfully built.  All articles accepted and
published will be paid for at regular space
ratex and so the reader who 13 finally
moved to write in detail about his latest
“rig” will find it quite worth kis while.
Just as a hint, we might suggest that any
article, whether large or amall is made
twice as attractive from the publication
standpoint when it is accompanied by omne
or several good “clear” photographs ! If
you only have a small camera and the
photos are really clear and sharp, we can
have enlargements made from them, or pos-
sibly youw can do this yourself. If you will
look through the reccent mumbers of this
magazine you will find that the best look-
ing articles are those that have atiractive
photographs. Remember that the reader
wants to see that the apparatus has actual-
ly been built, and it has far more charm
than merely a line diagram; also don't for-
get some good photos of those “ham'” sta-
tions, and photoz of “receiving stations”
only are alzo very welcome.—FEditor.)

Likes Our “Latest Tube” Circuits!
Editor, SHorT WAVE CRAFT:

I am a service man who doesn’t go so
much for short wave experimenting, be-
cause I have all T can do to keep up with
the later improvements of the broadcast
sets, but I would like to tell the editors,
authors and staff that I always find time to
secure and read SHonT WAVE CRAFT, and
have on file every copy for the last two
yvears. What I like mainly about SHoORT
WavE CRAFT is that the staff ‘puts the dope
and circuits of the latest tubes in the mag-
azine as soon as the tubes come out. T
always glance through the magazine when
I first buy it, then I turn to the Question
Box page and always find it quite interest-
ing; then I read the rest of the magazine
as soon as I can find time. I built the
Denton *“2-Tube All-Wave” receiver when
it came out in the September issue, (1932),
and have added a stage of R.F. to it, using
a 58 and also an audio stage, using a 2A5
and it sure has got a wallop! It's the best
little job, for a shop-built job, that I have
ever seen, Will be glad to give information
concerning it to those who wish, if they
will write me. enclosing a stamped and ad-
dresed envelope.

JAMES B. MATHEWS,
1018 East Pierce St.,
Phoenix, Arizona.

(We are glad, James, that you like the
dope on the lutest tubes and circuits in
which to use them. ns published right along
in SHORT WAVE CrRAFT, and we hope to con-
tinue meriting your good-will and confi-
dence in the coming months. We have a
lot of fine things in store for our readcrs,
including articles on both small and large
reccivers, transmitters, etc., and as we have
done in the past we, are endeavoring in
every issue to present a goodly variety of
articles so that all classes of readers will
be taken care of. We are glad to note that
you foun(l the DENTON 2-TUBE ALL WAVE
RECEIVER to your liking and wundoubtedly
you will receive quite a “flock” of letters
after this pubh’cahon of your offer to give
additional information on the operation and
improvement of the “2-Tube All Waver.”

this apportunity st onen. and got Your presen
in calculating the time for the different couniries.

SHORT WAVE LEAGUE
98 Park Piace New York, N.Y

|

—FEditor.)
NEXT ISSUE!

You can't Afford to Miss the New

Receiver Circuits,

www americanradiohistorv com
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MAYO

MICROPHONES
' Have Stood the Test

After years of daily service MAYO microphones
stand the test of hard use and abuse. Their
scientific des:gn-. carcful test and adjustment by
| experienced engineers insures lasting quality under

any and all conditions. YOU WILL. FIND
THAT RESULTS ARE BETTER WIT
MAYO MICROPHOXNES
Mode
uFu
NET
TO THE
| TRADE
at
your
distributor
or sens
postpaid on
receipt of
remittance

[Here is the bhiggest value ever offered in com-
mercial type micropliones. Large two hutton rugged
constructed microphones designed for broadcasting,
short wave work. public address systems, record-
ing, etc. Has frequency response 30 to 5000
cycles, pure gold contacts throughout size 234 in.
thick by 3% in. dia. Furnished either 100 or 200
ohms per button, weight 134 lbs. Polished chrom-
ium fnish. A microphene that you will be proud
to owil

Your distributor carrics this micrephone, if not,
it will be sent postpaid on receipt of your remit-
tance or C. Q. D. plus charges. Jf you are not
thoronghly satisfied return same within 5 davs and
we will make refund.

Microphone Repairs

The MAYO microphone repair dept, is part of
our vast service. Our complete equipment and
experienced engineers insures accurate repairs
on any and all makes or types of microphones
Repair Costs Are Low

Floating diaphragm from $1.00 to $2.50
Streteched diaphragm... from $3.00 to $5.00
Others on regquest. Address all repairs to
Dept. R 21.

CARBON—Special processed for repacking
vour own microphone, enough to repair two
microphones—>50¢,

1

| MAYO MICROPHONES
\ Maylux Mifg. Corp.
|

19 Park Place New York, N. Y.

b 4 - (L wy TowE =
r AR O PO PUBLIC ;=
AL appiiid AMPLIFILEG Baa i

L IFETNT S

g - 00 RATION S
COAT T CORST RADIO CORPORATIQN

——
Size ‘TELEVISION
and other Television at W3XAL. Thoro
tratning aualifies for lst class license. 95%

grads passed federal exam to data. Practlc
experience _ On  experimental visual station
W9XAL Medium and quasi-opUc frequencies,
Studios stop skyscraper. Flacement bureau,
FIRST NATIONAL TELEVISION,
3014 Power & Lipht Bldg.. Kamas City, Mo

See Page 3b7 for im;;ortant
ok announcement.
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an old timer says=

SHORT WAVE CRAFT for

Gentlemen:

Radio Operator.” [ have beenn a “ham”

and had to park “Betsy”

I purchase

GREAT!

Allow me to congratulate you on Myron F. Eddy’s “How to Become an Amateur

open crashing sparks of “0)d Betsy’s” and took sullenly to these new fangled gadgets
in the junk heap under the eaves to go in for tubes.
too old now to dabble in the game very much but in my teaching a bunch of ether
disturbing young squirts here—all Boy Scouts, I still get a certain “kick” out of it.

I{nine copies for my gang and I suppose five or six others got them be-
cause they saw ours—had to send to Oakland for three additional copies.

One of the "“Old Men” of Radio

San Francisco, Calif.

since 1909 and have worked up from the

They're

Ex. Lieut. Al. A. Weber (Retired)
1153 Capp St., San Francisco, Calif.

to

{-SHORT WAVE CRAFT

96-98 SWC Park Place,

| New York, N. Y.

| Gentlemen: 1 enclose herewith $.. ... .. .
for which please send me, prepaid a copy

| of the book checked.

| ( ) HOW TO BUILD AND OPERATE

SHORT WAVE RECEIVERS—50¢

| ¢ ) HOW TO BECOME AN AMATEUR

1 RADIO OPERATOR—G0c.

Send money order, check, cash or new

| U. S. stamps. Register letter if it con-

| tains stamps or currency.

|

|

|

Name ...

Address

—— e e e o o]

City - .. State.. ..

[
e __C

y

HERE is not a radio man in the field, experi-

menter, service man or dealer who will not want

read these two books. Right up to the minute

with outstanding developments in short-wave radio
—new methods and apparatus for quickly Iearmnﬁ
how to become a practical radio operator. Each boo

authoritative, completely illustrated and not tco

highly technical. The text is easily and quickly
graspe

How to Become an Amatenr Radlo Operator
We chose Lieut. Myron F. Eddy to write this
book because his long years of experience in the
amateur field have made him pre-eminent in
this Jine, For many years he was instructor of
radio telegraphy at the R.C.A. Institute. He
is 8 member of the LR.E. (Institute of Radio
Engineers), also the Veteran Wireless Opera-
tors’ Association.
If you intend to become a licensed code op-
erator, if you wish to take up phone work
eventually, if you wish to prepare yourself
for this important subject——this is the book
you must get.

Partial List of Contents

Ways of learning the code. A system of
sending and receiving with neceseary drill
words is supplied so that you may work
with approved methods. Concise, authori-
tative definitions of radio terms, units and
laws, brief descriptions of commonly used
pDieces of radio equipment. This chapter
gives the working terminology of the radio
operator. Graphic aymbols are used to in-
dicate the various parts of radio circuits.
General radio theory particularly as it ap-
plies to the beginner. The electron theory
is briefly given, then waves—their crea-
tion, propagation and reception. Funda-
mental laws of electric circuits, particular-
ly those used in radio are explained next
and typical basic circuits are analyzed.
Descriptions of modern receivers that are
bein® used with euccess by amateurs. You
are told how to build and operate these
sets. Amateur transmitters, Diagrams
with specifications are furnished so con-
struction is made easy. Power equipment
that may be used with tranamitters and
receivers, rectifiers, filters, batteries, etc. Reg-
ulations that apply to amateur operators.
Appendix. which contains the International
Q" signals, conversion tables for reference
purboses. etc,

How to Bulld and Operate
Short Wava Recelvers

is the best and most up-to-date book on the
subject. It is edited and prepared by the
editors of SHORT WAVE CRAFT, and con-
tains a wealth of material on the building
and operation, not only of typical short-wave
receivers, but short-wave converters as well.
Dozens of short-wave sets are found in this
book, which containa hundreds of jllustra-
tions: actual photographs of sets built, hook-
ups and diagrams galore.

No expense has been aspared to make this the
outstanding volume of its kind. The book
measures 73%x10 inches.

This book is sold only at such a ridiculously
low price because it is our aim to put this
valuable work into the hands of every ghort-
wave enthusiast.

Wo know that if you are at all Interested in short waves
you will not wish to do without this book. [t is a most
impertant and timely new radio publication.

Over 150 Illustrations
in Each Book

72 Pages 7x10 Inches
Heavy Colored Covers

Not Sold on Newsstands
SHORT WAVE CRAFT

94-99 Park Place, New York, N. Y.

www americanradiohistorv com

The book comes with a heavy colored cover, I
and is printed throughout on firat-class paper. |

OCTOBER, 1933

Balancing the Trans.

mitter Feeders

@ THOUSANDS of amateur transmitters

use the sytem shown in Fig. 1 for
transferring power from the R.F. output
stage to the antenna, namely the two-wire
voltage feed method, series tunred. This
sytem is no doubt most suitable and effi-
cient for a majority of installations, but it
capable of really bad performance if one
important consideration is neglected—its
balance!

By balance is meant that from point P
on coupling coil L2, to points A and B
at the aniemna proper, there shall be an
equality of electrical distance, capacity to
the ground, and reactance in ohms, regard-
less of what tuning and measuring devices
are needed as shown between lines XX and
YY. If these conditions do not exist, there
will not be the proper out-of-phase rela-
tionship between the voltages in the two
feeder wires, upon which the system de-
pends for its excellent operation. This
lacking there will be radiation from the
feeders themselves, (which reduces the
value of the radiation from the antenna,
also induces losses into absorbent materials
in the proximity of the feeders) and losses
at every spacer which cumulatively are
serious, especially since in general con-
struction these spacers are considered of
secondary importance.

It is very easy to arrange the coil and
lines to the antenna so that an electrical
balancte exists; it is with the tuning and
metering apparatus that most amateurs
thoughtlessly cause the radiating system to
work at a handicap.

The Condensers

For best results it is necessary that the
leads from the coil to the feeders be short
and direet; and undue lengthening will re-
sult in stray capacity to the ground or to
other parts of the circuit; both will tend
towardp unbalance, and the latter will be
doubly bad because it can transfer power
from the primary to one side of the system
capacitatively, instead of inductively fo the
center as is ideally the case. This means
that running leads from a coupling coil
in the rear of a transmitter up to the panel,
through condensers, then back to the feed
lines can not be considered good practice,
especially if the leads pass near other ap-
paratus. The condensers should be of high-
est quality and identical, even to the loca-
tion of the terminals. This last requisite
may seem trivial, but with increasing fre-
quency it is more important since current
distributions (and therefore the losses) are

dependent greatly on terminal location.
A B
° 5
(ELECTRICAL
X ¥
CENTER) 1 ! #
\ : b A ANTENNA
i [
12 | i
| :
- ! f SPACERS b
% x Y
L1 {PRIMARY
L 57 T rank)
—
STAND-OFF
INSULATORS

.-
To g—
CONOENSERS ANTENNA

e N

W

Valuable Pointers In Balancing Transmit-
ting Feeders
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| Metering ’ M
The most prominent cause for hnbalance I SCnSthonCII BUYS

is the careless habit of amateurs in meter-

Short Wave Craft ing only one side of the line, and to put | in Amateur Pa rtS!

= this meter on the panel or somewhere else
that makes for easy reading, with no | We stock °"|Y NEW and GUARAN-

thought of the unbalance caused. 1 have | TEED Short Wave Parts
| seen installations where as much as four Presion well damped D.C. milliammmoetersz 0-15. 025, 0-100,
N . 0-150. 0-200. Ench 3 .
feet was added to one side of the system Preaton 0.5 D.C.M.A. metern $1.18 and 010 8
ndeite Intest mndel Set Analvie $14.70

in order that the meter might be panel- T s beg0) 100, 6150
mounted! Metering should be done by di-
rect connection in the lines, and short di-
rect connections at that! Ideally there
should be two identieal meters, one in each
line, but rarely does an amateur own these.

Many switching arrangements have been
| suggested for quickly transferring the cur-

irite 1) (' millmanmezer
200, 11300,

.50
SR
1

2040

eters «nd Testing Ln ta of uli 13 pes
. r nrices’
1 < e Millis-nmicters: 1 5. 0-10. 0 15.
[NSCEY Eaeh a
= e DL Millinmeters 10-5 o 0-1000
e $3.43. 2 Fhl models . 2462
1
1

els B2 R-32 RE

E d
Vietor ARC Pawer Transiore

.7
rent meter from one side of the line to oI ENEIIRELS RIS i
the other. At best these are far from per- o Qb Fach 15c. 8-prong. .18
feet: it is more trouble, but well worth it : | Forms, zibbed 1ype: 4 and 5 prong. Euch
| to actually move the meter from one line Ml Tl boxes of all sries i atuccTTTTT
to the other when adjusting for balance. Write far FRIT: Dulletin nos rrady for tuailiug, l"rinltl.
H M I - 3 E o] - | S H it with al
T L e acng, | | Il T s ST o
S ceepted.  Fall remit tanee plus postage must accormpany

(C and D, Figure 2), and terminating in all lllrﬁiwullurlleru. Distributors of all NATIONALLY
binding posts. Between one set the meter known railio parts.

should be connected, the other set can be MAURICE SCHWARTZ & SON

Re keep thei i -y connected by a copper strap. Swapping 710-712 Broadwa Schenectady, N. Y.
eaders keep their copies for years as the meter from line to line is very quickly y y

a steady reference and thousands of let- done in this manner. Adjustments should

lerls EHIED [E Ih's.m ] , be made for equal MAXIMUM currents in the
t is now possible to sare your copies two sides of the line.—Fred Grimwood. N E w

nd for this purpose we designed a
:pltndi):l binder for you which!" holds —_— ALDEN S. w- COILS

is not the sort of magazine that you read
and then discard.

wwelve copies. It is made of beary sub- | | w - “ Procisi d coils with the convenient gripping-
A . 2 ’ ave-Trap for S- Converter recision wound coils w © [1
deﬂ“ﬂl ﬂ!dff”nll and 15 cuvered with P S ‘V ;::: l:lr .?::r lnul’ell;t;;:i!:m-nd removal from socket.
black grain leatherette. The name of the wound short-wave coile - ) 4
magazine is stamped in gold on the Do0te nbl, comlomier i
cover. SHORTING TO4SWS List Urice $2.00xet ﬁ

An ingenious mechanical arrangement is SWITCH VARIABLE NEW! T706SWS Set of four L s
provided which makes it possible to hold the ~—— /W’""Nsiﬂ Cang W"""]"gici']:';w‘i‘r":-;‘

H H H 11a P . v -

ra[’f“, ,111‘"’ .“'b'”< ""fh"%.‘lram. the binder. :mu_ 2(14?.’00 meters with 140 mmid. condenser. Usea
SHOR o WAVE .(’RVA Bm;ler | <taniiard tnbe socket.
as described, prepaid in the Um(ed$125 J06SWS.  Lixt Drice. Set........ e $3.00
States z serseeeras —_— l \ Set of twn coils to cover 100 to 540 maters with .00014

Canada and foreign countries 25¢ extra. BROADCAST mfd. condenser. i
We accept money order, check, stamps or coIL 704SWW and 704SWO. List Price ... ...$1.50

cash. l

SHORT WAVE CRAFT Seeee m% Genuine Makalot Coil Forms
98 Park Place New York, N. Y. o~ LY T T e . i ding space.
% SET=0 LN Reil. Yo|_luw, _(:reen or l_ilue.
— E\ o W | . 204-—4-pin coil form.  List...25c
S T8

— - — — 1 7 ‘e 705—5-pin coil form.  list.. . 25¢
B 704 206—8-pin coil form. List...30c
MILES REPRODUCER CO. ||| *. cece | st s, bt
¢ ~OGuy - Send for latest 8. W.AShaeh ol 'o!:m_l'mn ‘.)ﬂmk;ls. »l ulx:|
()l[?nt Manufacturers of compéete sound am- - Grs Eoim e g LTI L b e
plifying equipment are now Openiog 2 New o /‘ j
service for Hams, Experimenters and Service- ’E‘g:",g':,‘::_ ::2‘:?5::_’ ALDEN PRODUCTS CO.
L 1 Dapt, SW10 715 Center 82,
1—Overhauling any carbon mike non- : N BROCKTON, MASS.
stretch  diaphragm types ..$ 2.50
e g 4.50 How To Use a Wave-Trap With a 8-W | — — ——
—C any catbon mike into a X
B LGS L) 1575 | |- Converter I N
Send us your mike for prompt and accurate @ WHEN using a short-wave converter
repair. . . "
Quick Delivery that requires the broadcast receiver |

1

dial to be set within the broadeast band,
it is sometimes impossible to find a
MILES REPRODUCER CO “quiet” spot. This is particularly true at
E . gl tations

A, New York Ci night when there are so many sta
244 W. 23rd 3¢, Deet. - il on the air and the field strength of even
the distant stations is high. The solution

f
ACME PHONES | lesinthe sseotan o fuponed el || Txee n m. Hano picrornone

Catalog describing 300 types amplifiers, micro-
phones, speakers, transtormers on request.

trap.” Frequency range T000 cycles. They con-
for Short Waye Fans and a variable condenser, such as a T.R.F. tain no metal diaphragm, no carbon but-
transformer taken from an old three-dial | | tons, no metal levers ot movink parts,
s : s Carbon hiss reduced to the minimum and
neutrodyne, and connected in series with they do not pack.
the antenna lead to the converter. New Transverse Current Principle
4000 The procedure is to switch the an‘tenna Marvelous results are obtainable through
ohms to the broadcast recciver, set the dial to this fine instrument. Write for Complete
D.C. the desired place, turn up the volume con- echnical Treatise on Microphones.
trol, and tune the trap circuit to where Special to “Hams” and 7 50
- any signal coming in disappears or is at “Experimenters” .
o 20,000 turns ef magnet win.l nead & minimum. Return the antenna to the (List Price $15.00)
st fered in Mghlwelght - i ; i N
:‘I?:nu.gnel‘-:m::m:!n‘;‘i:{vi‘:y"a! Ic:r «-‘ost?. k\'uur "lla- converter‘ and everythmg .wﬂl .funCtmn as Ampllon Products Corp’n.
vorite “1am*® store can subply you or wrlte us for usual, minus the annoying interference W 21st St., Dept. S.W
information. . tations £33 ATl s B D BB
Acme Specialty Company, Dept. W. from broadeast § g New York City
2000 Mendel Street Chicago, 1L The wave-trap should be mounted on a

small panel with a switch to short it out

e ———————— — — i sy s . :
NEW & MODERN AMPLIFYING EQUIPMENT of the circuit when it is desired to receive

5 “Power with Quality™ broadcast stations, or it may be left in

when tuning the broadcast band to elimi- lq}] “&nlo

DY;::&I:;LRIE“;::EP nate interference from a powerful local TA ..-u G

QUENCY UNITS, ete. St‘;;i‘"" the lead from the converter out h J!_ﬂ._f[ﬂﬁfNjE"HCrAL“E!ilrii_uf'Fﬂ
R . e sure e lea rom e B FE T CEMEN -A TE L
New Cotelog—Write for it TODAY | 1yt "t5 the “Ant.” post of the broadcast .,..,L-‘EEE.?" TODAY 7
MACY ENGINEERING CO0.,145039th St. Brooklyn,N.Y. | receiver is enclosed in a grounded shield. ADIO S8 B3 CORTLANBTST-

94
Dept. $-10

|
HICAGO—1610 8. Mich. SAN FRANCISCO—T7 Front 8t. |
CRGASETINGT FEn A Bl o'Dailny end Brociya) —Joseph B. Farrell.
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CAMERA and COMPLETE UUTFIT

{Add 20c for postage and packing)
Take and make
your own
pictures

Brilliant View
Finder

Good Quality
Lens

Developing and
Fixing Chemicals
4 Films q
1 Package =
Printing Paper N
1 Printing Frame
Evcrything necessary to
turn out the finished picture.

ALT](OUGE MA EI.VFI.OU’SLY CHEAP.

it is quite efficient, nnd will tnke
ust the thing for heginners im phumgmpny

SPLENDID|
It taksr picturcs not quite!
k inches with elnmo... ..nmgme-u and distinet v und unfoads in_ dayliuht.

emn,
VIEW

|| VERY LENS. BRILLIANT FINDER, a simple yet
!ﬂerlha SHUTTER. timé and nstantaneoun, leatheretto handle. l‘nm complete uth
4  FPILMS, 1 packngcof PRIN‘I'ING PAPEN. aneat little I’Ill‘\l1l\(. FRAME
with giase top. and n UPPLY =~ QF  CHEMICALS  for developing. f nnd turning

out the finished pleture.  Full printed inntructions so plainly written Tt :luld cannot {a
to underetand. Never before han puch nn inexpensive opportunity n offered of indulging
In the I;mtlmnnnf art of phomnnhy Wnlh this outht iou can tabe pnrzrsuu of your
;iews of places of interest you . ant -mn #iots of curioss events nnd Quaint ch
CA\ILI(A AND COM l‘LE‘l‘E UTFIT 0 ': 35¢ with 10¢ “"‘rhr nn-tuxe.
LM tOc per packince of 5 Films. EX PKA PRINTING PAFER

BOYS! THROW YOUR VOICE:

t by Into a trunk, under the bed or
\‘\‘ Yi’¢ anywhere. Lots of fun fooling
"? teacher, policeman or friends. 8

THE VENTRILO ""41“5

a little instrument, fits in the
mouth out of sight, used with
above for Bird Calls, cte. Anyone can useit.
Never falls, A 16-page course on Vene
triloquism and the Ventrilo. All for 10¢ postpald.

l-.A FRA

)

Make Your Watches, Clocks,
V's|b'e by nght ‘The very latest discava

world. Hitberto, practieally unol
abla azespt ae an saorbitsant prigs. we bav 4
LUMINOUS PA wh .pnlhd co |bo aurface
fadsring 1t peetactly T
LIANTIT SHINES. Qui\o m
ol your wateh or clook will
4008 or ewiteh Dlatee of yo trl ts, matck bot
Your own Lum-nau. Cfuemno Lunmnu Ruuu HBotile contnil nl suflicient to
vl ani . 25c. e S0€ and $1.00 postpsid.

G ENTERTAINER

180 Jokes and Riddles.” 34
Magmie Tricks, 54 Parlor Games.
73 Toasta. 15 Tricks with Carda.

Money—mnkmg Becrets. 10

¥ Readings. 3 Monologues.

21 Puzzles and Problems. 5
Comic Recitations. Cut-outs for
ness, Dominoes, Fox and Geese, 9 Men Morris,
Spa_msh Pﬂ'm‘ Puzzle, Game of Anagrams, ete. All for! 15c postpald.
ONLY 10c
Per Pair

Etc.,

m the -ritnliﬁc
bral ln.

PLAY PIANO
INONEHOUR

With this new VAMPING
eeded

Fighting Rooslers

BOARD. Noteacher n
With very little %urpvifuul m= le. theethn
ampi JORT T t over
Pkl "‘“‘"”“"““ GOOD LUCK RING |t 'Ss?nohk.y-.';':.lfsl vamp
away to t han.
imhais in tha Bt "'T,}‘“ Tory surikiog, cusing and [T} -..l?.‘i”-'"to: z"m': rar

manner the svolution:
FIERCE COCK-FIGHT.| akull
Endlcas simusement. Welll two b.
lrmdt, with renl fenlhm Palr|aparkis aul nf
Gc. 3 ors. 28c. postoald. | bring good luak.

LEARN TO
HYPNOTIZE

s cnnomnon nl-h time, stc.

musio req

o Lect g
. Afl-er using =
3 few times, the Board may be
d40 |dipenecd’ with entirely.
2 Price 15c Pontnain

to use the tomgue, tremolo,
!ll\m.u!ed Price 156 postpabd,

This book lclls how, Fr- |MONEY MAKING SECRETS. Gulden o -
g’mm all about Hypnolum. paLe cowmhv':'d

tunities for everyone.
b Jull of money.mhlu idean, :cnpn,
formulne, wiinkles, trade sec eto,

nesses that ean be -um-d vhh “lieele or ua
eapital at home in  apars tume. 10g oostipald.

-..-mnl..w llysnoh-m in
enu.e 3 NL! - pd.
GlochEpd CARD TRICKS and slclcit of hand.
Coahmu nll It'hn laiest and beat card wricks

TELL YOUR OWN FORTUNE|S o Lelctfend ibwicard (G a%e

W:lh the nid of this dream cxm-um ol urd tricks used by professional
'l' tortunc-teller. | gamblers, Price 2% ponnld.

a:z::&:-fn'::rz.:m’. PERFORMING
{10c 4 pd. SKELETON

¥ou be wealthy?
with dlclmn.ry ol dlcums
inted fi
mlgznn 14 in. ia haicht.
will dance to musio and

with deseriptions und e

tect intesDPretdtions. wuh
rform  various gyra.
ions and mov-menta

lueky mumbers, fortunate
whilo Lhe operator ma;

d e nmclu. divination,
!be some distance from I!

rl:r'loc p- P
FORTUNE TELLING BYCARDS | M’ﬁ
64 book « 7 B~ Pnc-lOc.JlanB:Bnd
o oW m PITCH. Book contai

tolla bow, Gives the Weaning
8 d,
tchera, writt=n im it

trations. 25¢ postpaid.

JOHNSON SMITH & CO., zout 35

acine, Wis.
A copy of our NEW CATALoG m.u-a
Edition with ototh binding 2 o: e lpl nl IOe- or the De Luze

ow to hypnotire,” how to
produce sle<p, how to nolnlxan
& subsect, w o hypnotize

M BOOK.

1y

ow t
yerything  caplained in
language. 30c pestoaid.

ities, puzzics, ga
unusual and Int-rnnng booka, :urlo

kﬂ’lminmc

35

Alof novelties, tricks, jokes, sporting yoods, firearms, jeweiry, novelties in seeds and plants, ec.,

nuv rn-y -u.mumu method. Taschen how |

“lwe will try and please you. PRICES 25¢, 3 for 65¢,

NEARLY
3 FEET
LONG

SOLAR TELESCOPE—$1.25

™

The new Excelsior Solar Telescope is & large and scrviceable inatrument, nicely made and accu-
rately fitted. When extended it is almost three feet in length, and when closed measures not quite
twelve inchea in length. ‘Telescopes of this size usuaily sell for many times this price, but by
mmporting them direct from a lurge European manufacturer, we are enabled to offer them to our
eustorners for ONLY $1.25 cacli, at which price they ought to sell readily. The lenses are well
ude, the sides are brass bound, and the four sections are perfectly fitted. Here is your chance to
obtain a Telescope for a noininal sum. It will be sent postpaid to any address upon receipt of
$1.25 in any convenient form. [Postage stamps aceepted if more convenient. 770 pagye galalnq
10c

L MAKE YOUR OWN RADIO

Enioy the con-
verts, baacbnll

| BLANK CARTRIDGE PISTO

Frotection apainst Burglars, Tramps & =
Prices

k
NT
RaDlo SETB"

50¢
$1°° lhn--hnw to make

and
Shipped naive Radio Sets; the materinls for which ean be
:ﬁ ,;: Purehased 1o 2 mto e Alew Tells b 8 bustd &
b short-wave Receiver for biincing in forcign stations,
only. pellca enlls, ships nt ses,ete. QNLY 15c. posipaid.

SILNT_ﬁEFENDER

%

ol made and effective,

I‘nodnl]:d on latest ‘YP.

of Revolver; -gvennncc
alone is enoux.

. When loaded
:l‘:m e an efiective oa " sed by po=
nn)l var l-u t':‘ul ;ecet lgmcsll;g_ i%e.
ERLakee ctlves, sher
f&'i‘ﬂ.q“g “Gal; Bingk Cartridges obtainable every B s
whers, P ‘ Boc euserior quality, $1.00. Btank d
Cartridees, 100. Hnlster (Cowboy type) for (@) men and others

a9 a means of

Blank .rmdgo Puml 50c, _ Bhipped by Esbress only.
pelf-protection.

35 “WONDERFUL
£ -LOAK INSTRUMEINT

Greatest thing Nioe separate
articlea in one. vvr) body delighted
withit, Odd, Curious and interesting,
Lota of plrasure an well as yery usef,
’:lh a double Mlclnlcopse for .lnmmmﬁiht “lid:;: of

1 i8 also &y Opera Glsss, o Btercoscope, a Burning
Neading n!‘)‘l:::: .]'l‘oleocnoe. e pm-- npoeken. Murror,and & nEVScODe
ot examining ays. ear, nose and throat. 1t is worth sll the cost to locate
oven ons pani emder inthe aye. Folde u.t and fita the pockot. s«ameunu
great—you need ons._Den’y miss it. Bent by mail. Only 3%¢ ot 3 Zor $

Electric Telegraph Set 150

Here you are boys! A private eleciric tele-
zruph sot of your awn for 15¢! ta of fun send-
ing mewsges to your friends. Get two mets,
hook them up as shown in the directions, for
two-wny messages for sending and
receiving-  No trouble at oll to
operate with the Rimpleinatructions
that sccompany each set.

Operates on_ apy wtandard

> hand, the fin-
rzers belng grasped In the four holea, Ve
useful in an emergenc{ Made of alumni=
num they are very light, welghing less
than 2 ounces. Han: pocket size
always ready for [nstant use. CE
25: tach, 2 for 45¢ postpaid. camlag 10¢

WONDERFUL X-RAY TUBE
A wonderful little instru-
ment Producing optical
fllusions both suyrprising
and Bwrtllng With it
you can see what g
renl..l{ the bones of
imur fingers; the lend in a lead pencl), the
terior opeRing in a pipe stem, and many
othﬂslmllarmualons Prics10c, 3 for 25¢c.

y Exploding Matches
I More fup than fighting with
your wife. ‘They look just like
ordinary matehes but ez

[

dry battery obtainableevery- ¢ with & loud bans when lit. 12
where. With this outfit you r box J.beb::- z;:"c‘ ;ge
can learn to transmit a pel . i c'n:n'lsb f

reccive meusnges by the
Morse International Code,
and in a very short time

become nn expert oper-
ator. Mounted on woeden
base measuring 413inchies.

first clasm ecotstruction

Y Dor
42 reicgrap

N DA SAI
i Sez

Electrician
10c

throughout. eomplete

with key. lou: er, h...ll Coaaary to

kot mipiature ":;;i_ﬂ; b.llrolllnuumdnpu-lnut-

hlanke. packed in th r ﬂ-r ob & blt-d
heat hot with r.n..?'.’, ?&"&’8’ he

rull illustratad m.- somo

nalructions —
ALL FO
15¢ (without
battery) posts
paid.

PISTOL CIGARETTE CASE

It 1o0ks like adeadly weapon, but it is merely a

ebu Abozed
for 28¢ or wy8s P ishlnnod by Erpreas.

ANARCHIST BOMBS

Ooe of these glase viale
Sropped in & roem full of
poopls will canse more con-
atercetion than m l'mburger

novel Clgarette Case. Thisclever contrivance heesa. o amell antirely
bas proved ltselt better than the real thing In | §‘a:€°".'r' [
many an awkward encounter. Great fun for 2!:.. 7Sc _Per dox.

“sticklng up’” your frienda. They squirm Boxes, or

and protest it mIght beloaded. Pull the
_ trigger and the slide flley
i ODen disclosing the ¢lga-
rettes. Well made, Lght
ang ¢compact. Weight

only 2 ounces.

fosirain 25¢C

NUVELTY FRENCH PHOTO RING

A VERY GREAT CURIOSITY
A clasay looking ring,
with imitation platinum

‘pey
pped

vrose Boxes. Bhl;
by Eapresr. Not Prev-.d

SNEEZING POWDER

very small amount of
!h:ndpo-del on the back of your
baad and blow it into the oir,
#0d watch them sneese wi

know:ng the Tesson why. It i
most lm.-ln to hear their re-
marks, 88 they newer guspect
the real nollrce but think they
have csught it ome from _sn-

other. ctween the iaughi
and sneesing you yourself wil
be having the time of your life.
OF parlica, political ‘mectings
car rides, OF mny plnce ot alf
where there in & gnthering of
le, it is the greatest jokd out,

finish, set with large imi- /'\* PRICE 10¢, 3 for Bc per dozen. Shipped by
mtmn diamond. In the IE}ELE_SS. ot Bre pald. 770 maa Nou'ly Catalog 10c.

MICAL
MOTTO RINGS

shank of the ring is o
smal | microseopie picture,

1
H

almoat invisible to the H P

naked eye, yet is magni- T | .m!..‘f.'m".'nll"-ﬂ"%'"“m':i

ed to an almost inere- ¢ iy | tings.” Mado ﬂuﬁ tinoid

dible degrec and with /4 D). with Tauedindyon

enameloid, as llustrated.

astonishing cicarness. =" Price 28¢. ea. Postpaid.

There are picturcs that should suit all

tastes, such as bathing girl uties, MADE MAGIC
pretty Frenuh actresscs in interesting ¥EASY 250 Rl(?KS
wses, also views of places ofinterestin book cxcellent l.us]&

‘rance, Panuma Canal and elsewhere; others show Lord’s
Prayer or Ten Commandmentsin t)pe State wishes and

)
glasses. ete. Bo
tlnt A “ahild can pets

or $2.25 per doz postpaid. form them, Prnlulel,

Add 10c for 770 page cataloy. Shows many other photo
novelties. The world's greatest assortment of novellies, fokes, 5 copies 157
tricks, puzzles, etc. No ather catalog Like i anywhere. b."4¥ 25¢ poutpaid.

ADDRESS ORDERS FOR ALL GOODS ON 'I'HIS PAGE TO

tG.. un:
Remit Grder, Chech or unused
Stamps, for all uli:l-- IIlIt; above. Canadian money,
stal Notos accepted if 107 added for Exchenge. |

s Co
4 RAUNE wiS.

ost
stamps and

JOHNSON SMIT“ 8 CO. 959‘ Racme,Wig;
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Capacity Bridge ] -
o xostmme s e v b e | NG More Computing

have salvaged flrom oldfsets. Most bcag)atcli’t_y
bridges cost plenty of money, bu is

one costs no more than one dollar to Short-wave COlls.
make. To make it one needs: one 50,000
ohm fixed resistor and one 50,000 ohm
variable resistor, one .0005 fixed conden-
ser and one .0005 mf. variable conden-
ser (straight-line capacity), binding posts,
wire, 0-100° dial, and other small parts

JGURING out inductance required and numbers of turns of
wires of various sizes to establish such inductance is a
tedious process, especially as sc much trying of this and

that has to be done before the accurate result is achieved.
But now no more computation of short-wave solencids is
necessary——oOr any solenoids for any radio frequency—because
the answers obtained after 400 hours of computnhon are Te-
duced to curves on plotting paper in a new bhook, “The In-
ductance Authority,” by Edward M. Shiepe, 3. S. (Massa-
chusetts Inatitute of Technology), M. E, E. (Polytechnic In-
stitute).

The only book of its kind in the world, “The Inductance
Authority”’ entirely dispenses with any and all computation
for the construction of solencid coils for tuning with variable
or fixed condensers of any capacity, covering from ultra fre-
quencies to the borderline of audio frequencies. All one has

R2 >

-
o

To to do is to read the charts. Accuracy to 1 per cent may be
1OV, AC attained. It is the first time that any system dispensing with
4 [ computation has achieved such very high accuracy and at the
The answers to Coil prob-  came time covered such a wide band of frequencies.
x A condensed chart in the book itself gives the relationship
4% tance Authority'’, and ob- between frequency, capacity and inductance, while a much
Ead tainesl accurately. larger chart, issued a8 a supplement with the book, at no
v 912" Flexible Black Cover  exira charye, Rives the same information, although covering a
o Price. $2.00 per ¢epY.  ijer ranye, and the “curves” are straight lines. The cone
'"':::',‘1,,"‘:: ,',:’;':::d:fr e densed Tri-Relationship Chart is in the book so that when one
CL » .D005-mF. VAR.COND.  R2« 50,000 OHM VAR RES 18x20°  Tri-Relationship has the book with him away from home or laboratory he still
RL= 50,000 OHM RES. Pe 3000 0um PHONES Chxrt, & vunplement to the has sufficient information for everyday work, while the sup-
bouk, is “"""‘_"d in plement, 18 x 20 inches. is preferable in the laboratory for
I Patiibed Oy the most exacting demands of accuracy and wide frequency
How to Connect a Capacity Bridge Herman Bernard coverage.
From the tri-relstionship chart (etther one), the The two olher charts are the tri-reiationship one
required i{\duvuneek value lls l;(l'ml. nlm-lel fr((-que'?]ci zrl::’l"- l:e:]iumf -lralilr:mchﬂ'li] \;h’k‘hl"i.;lw;s .‘:ge“{hr:';
g 'Y 3 a 1 e wn b, he consultan gl cy ratio of n w ny dyetane V]
found in the ‘-’unk box.’ Ph9nes Of about :I“:‘l :nﬁm‘ineul::lun r:; ere‘.v as well us the dam- uslmz’ any r-nn(lrn:jer the naximum anl minimum
3000 ohms work best for thls_brldgg and eter dol the ll|1l1=n,|]: Iun ”\\hlch the tl'n||l i: 'lu "h; cnx;:-l(l’e;oknl wl(\h;h arls‘ :‘{;”".’:’cm S
i it i i ] . iy the user. and by referrin e b rontains a e necesy ( ol
the Clrctpt 18 80 31mp]e WS o e 0 ;\r:’utrll.lrns.:';ll:leserﬂ: uur’h wires the number of turns to give the tinal word on solenoid coil ronstruction
explanation, on a8 particular diameter for the de<ired Induct- to service men engaged in reblacement work, home
Turn'the variable condenser to full ca- ance is aseertained. T e, of ol i exml-rlmennv'rs. I :ﬂu.n-lua|u-t rnthusiasts,  amsteurs,
. (" rty- t charts, o whhih hirty - enflncers. eacrhers, sludent<, cte.
pac:ty or with the plates fu”) meshed and sl;rhn‘-t:\erraﬁu-";:h:l-‘lh:rg of lunrlm and  indurtive rt'— The curve~ are far close-nonnd Inductances, huyt
connect the posts of the .0006 ;'(xeii con- sults for the varlous wire slzes u:m|ll in r;rmrlllls;;- ;he text I{nclmlm'Inllr.nlulnllnn on r:irrm"llrrm {larul)rs
cial practice (Nos. 14 to 32), a3 well as the - op use of spaced winding, as well as for inelu-
genser GG BIC bmdltng gost.«i tt ]a:“m?z lerenl( tsnrs of covering {(single silk. single cotion, sion of the colls in shiells,
e necessary to connect a 25 watt p double silk. double_cotton and_ enamel) and thir- This is the most useful and bractieal book go far
series with the 110 volt alternating cur- u-en ‘nan.‘mn of % % 13 'm' 1%, 1%, 11, pl;:;lil:lll‘(e‘l Ln t:le rm“:l ﬂe|lll in ”t"'u'n!:' (ltlil‘pen:el
i » & 2] o 4 nches. Wi M real  amou ol conputation otherwlse
rent to prevent lfur"_OUts if ",Ol” c.onden- R l.mh turn- ?ll:zrl rz‘i- :"31\-". wire has a separate necessary for obtaining Inlllll|ﬂ"lt‘e values, :ml s
ser to be tested is shorted. Now with the eurve for cach of the thirteen form diameters, highly accurate,

phones connected you will hear the 60

cycle A.C. hum. By turning the variable DIAL-CALIBRATED OSCILLATOR

resistance and listening closely you will " JERE is the very test oscillator you need most—one
he able to establish the point where the I that works on a.c., d.c. and aiso on batteries. For

hum fades out entirely. The resistor then ) a.c. simply plug into the 110-volt line. For d.c.
should be locked at this point because the snmplyi pluuh mtr;ﬂ thel d-c-Flmg- ';:bservnelxsir;h? polnnré!c{
circuit is now balaneced. marked on the cable plug. For battery use simply co ‘;1 ¢
: : " 40 volts of B battery to the plug otherwise inserted in
Each point on the du‘»l equals .000005 the wall outlet, observing polarity, The output is always
mf. For example, a reading of 50 on the modulated.
dial eqlldls 00026 or a rea‘]”]g of 25 on The fundamentat freduencles sre 131 to 402 ke, and they are Imprint-
the dial equals 000125, To use the bridge ed l‘lml tll;' dial nlmule. \\hlrhl Irslglllltlrrt;nr[ll-mdifrl:vlfl-‘ll;r’;le::{::t. !'“.\lionnyulmﬁ:»; -
v 13 > mediale TequeEnries  are Toa 1 E " - < .
hook the unknown condenser across the Interinedinte frequencies (400 to 500 ke) are ohtainable by using the 13 n;;d?etr:dgl'l l:'::. ::":(llh:::
bindin osts X, turn the variahle con- ond harmenie of fundamentals helween 200 and 250 ke, and the
2 p acturac, 1 g 1
denser until no hum is heard, note dial popular Intermediate frequencies tn the second-har- u “Yl ‘at' ow rost, plug
reading and multiply by ()()()001") If wou monic reglon are hunrinted right on the seale. ite- portabllity  and univefsality,
, b ¢ d - £ 0'005 Al shdes, the hroadeast bamd s eoverced by the foutth 80 that no matter where a
have no variable condenser of . 5 take harmonie (538 to 1608 kc). with the scale cali- 8er¥ico man goes, if I
H i . e has a
a fixed condenser with a capacity of .0005 hrated for this reginn. alv. Bernard osclllator with him
and hook it in place of the variable con- With this test oscillator there Is no confusion oY= tor b
0005 fixed dne 1o waltipliclty  of barmenies, ax up to the wlI never be at a loss for
denser. Then procure- ﬂ.' 5 Xe COT highest  lroadenst  frequency  no harmonde  higher Tube a generator  of  frequencies,
denser, hook across binding posts X, and thin the fourth is usel  With mare numerons (Less Tube) o = of d.c. ot bat-
turn the resistor until no hum is heard rv~§m'|m:l nnlll{nlr' a“n;h'?:‘vl\!?::‘r teries and therefore mupplies &ll the
A . T 5 . N . may he naed fu s
in the phones. Now, remove the condenser 50k G o Herman Bernard 5 s s T he
which is hooked across the binding posts, pesking. tut not for messur- source In needed
V' is S 5 ing frequency. as  the har _ a
X, and gather all your variable Cé)n(]t‘na?l‘h N 135-G Liberty St. The accuracy s almnya 2 per cent ar
together. Mesh the plates and connect e - better, moanlle. vt 1 o e
them one by one across binding posts, X, A 31 tube i3 required, New York, N. Y, [Manufactured by Herman ltarnard)

until no sound is heard in the phones. The _
condenser }tlhat hc;lusosh no sound to he | - - = =
heard in the phones has a capacity of - -

.0005. Then remove the fixed condenser | The “EAGLE”’, a new sensational 3 tube S.W. Receiver
which was used in place of the variable

. a d set h th Price Being I
condenser and substitute the \'armhle con- The only f,’,‘:':,"f;:,’;:,‘f,,‘, f':n,",.:”mg < $ l 109 5 Next ﬁ] merered

onth

CHECK THESE FEATURES!!

SCR!!N GRID 2 rcreen &Tid detector offering hizhest possible
nd most oﬁc.l‘n ation.
ODE POWER AUD =33 gives mote audin gain t i
from twe ordinary tran ner coubled stagas. ;ﬁ u':nr}::cnu::lkbelrn:'f
Ayont ALBYIOIN,
TANK CONDENSER—iy operated from the front of panel and eliminates
the abection » l‘- rusity of Liiting the cover. Speed

denser which has a capacity of .00

The basc board is taken from a prum-
box and measures 9” x 6" x %" and is of
pine. There is no special order of the
parts en the board. If one so desires you
can heok on a 0 to 80 A.C. milliammeter in-

d of head phone 1 hav vour finger Ups - The ADDITIONAL cotddenser cnplonny Thangos at
stead o ead phones and have a visual Liich Roer (UBing than s Dossible with the ordimary ey somient’

tuning. No hum, the milliammeter will BANO SPREADING CONDENSER—rcsy mmall cancicy mermitn wident
drop to nearly zero.—Fdward E. Felter. o +ealibration apread over n multitude of ranges.  This festure gives

I) two rece; s for the price of ong,

Atest design real vernier control aver any positlen of thefrequencies

corered.  Absdutely will uot jump of slip—very rugged.

REGENERATION CONT’HO\.--FmNuy- condenser for stability, rugged-
ness and velvel-dike ameothness, not nowy like resmatnnces.

POWER CAl lLE—-}'hrmnnln possihiliny of wrong connections and ineurce
absolute clertrical contaet.

CABINET—ize 6" x 7" 1 @45”, metal. compaet. hj

Cumplauly phl!ld-ﬂ the receiver.  Alao id

0 200 metera—4 plug-in coils nre aup,
'n,. ":Am.:" completely wired nnd tosted.

IN NEXT ISSUE
Mr. Victor telis you how to add
“PHONE” to the Amateur TUBES —Set of 3 tuben.
Transmitter. WA;ng 'é'ﬁi"pi"r"’"" write-up of the LAGLL in the Aux

DON'T MISS IT! GROSS RADIO, Inc., e b M e i e d

el. Barclay

4 eaver, cryatallised
ot portable use

unh cach receiver.
1.95

. $3.00
t issue SHORT
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Special pre-publication offer: You now have the opportunity te erder this book
before it comes off the press and save money. The price of the new OFFICIAL .
SHORT-WAVE RADIO MANUAL will be $2.50 as soon as it comes off the press Over 200 big pages
(early in October). No reduction in price will be made later.

this book before publication the price is $2.00.

As soon as the OFFICIAL SHORT-WAVE RADIO MANUAL is published the pre- H
publication price will be immediately withdrawn. It is to your advantage to order Size 9x12 inches

your copy today.

IMPORTANT!

To you who order

E are pleased and proud to announce the greatest and most complete work on SHORT

WAVES which has ever appeared in print.

There has been a big boom in short waves during the past twe years in spite of the depres-
sion. Tremendous progress has been made, yet up to now there has not been an adequate book
depicting ALL the progress that has been made.

THE OFFICIAL SHORT-WAVE RADIO MANUAL now fills this need completely.

It is a big book in which you will find EVERYTHING in short waves, no matter what it
may be. It is not only a complete manual, but it is a veritable encyclopedia of facts, information,
hookups, illustrations. It is impossible to explain the entire volume in a few sentences.

The book has been edited by Hugo Gernsback, Editor of SHORT WAVE CRAFT, and H. W.
Secor, Managing Editor, and if you are a reader of SHORT WAVL CRAFT and have seen some
of Mr. Gernsback’s other publications, you know just about what you may expect from this, bis
greatest effort in the shori-wave field.

Here are the contents of the book:

- A NEW, BIG
FEATURES

© 1. THE LARGEST SECTION, featuring the @ 8. A big section for the Short Wave experi-

most important short-wave receivers and how menter on short-wave kinks—hundreds of them.
to build them, EVER ASSEMBLED BETWEEN @ 9. A section on the important new art of
TWO COVERS. short-wave therapy (treatment of diseases hy
® 2. Short wave amateur transmiiters in all short waves).
their phases. ® 10. A section devoted exclusively to Short
® 3. A complete Ultra Short Wave section wave converters. This includes how teo build
featuring construction of 1, 3, 5 and 10 them, as well as commercial models with FULL
meter receivers. SERVICING DATA.
® 4. A complete Short Wave beginner’s @ 11. An important section on Short Wave an-
section. tennae and noise eliminating procedures.
® 5. A large section devoted exclusively to @ 12. The most complete section of Short Wave
short wave coil winding and all about it. Superheterodynes in print. This section in-

@® 6. The most complete section of com- cludes both how to build as well as commercial
mercial short wave receivers in print. models of receivers. The latter with full service

Every important commercial Short Wave data.

receiver (this includes all wave receivers) @ 13. A section on amateur ’phone transmitters

is represented WITH FULL SERVICING and how te build them.
data. Invaluable for Service Men. ® i4. A Short Wave Physics section on theo-
® 7. A large section devoted to A. C. retical Short Wave data for the advanced ex-

short wave power packs and how to perimenter, as well as student.
build them, from 1 to 7 tube receivers. . . . )
THE _OFFICIAL SHORT-WAVE _RADIO QN.WQ Mail This OQ&\QR Toda y:
MANUAL contains hundreds upon hundreds VEN EN M EN BN O S B S BN O B G S B
of illustrations and hookups that are invalu.

able to you as a short-wave enthusiust. It con-

SHORT WAVE CRAFT,
tains a veritable “gold-mine” of information.

96-98 Park Place,
New York, N, Y.

Gentlemen: 1 enclose herewith my remittance of $2.00 for which
please send me one copy of the 1934 OFFICIAL SHORT-WAVE
#tADIO MANUAL. at the pre-publication price of $2.00, I un-
derstund that the price of the book will he $2.50 as soon as it is
published.  (Rend remlttance, check or money order. Register
letter if it contalps cush or currency.}

Over 1,000 illustrations

Flexible, loose-leaf covers JAMO .oorer e

autographed copy of the Manual, place your order immediately.

Inasmuch as this is the first time that such a monumental work in short waves has been published,
Mr. Hugo Gernsback has consented to personally autograph the first onc thousand copies, all of which are numbered. If you wish an

Address

-o:.. ’ State.
(B B B N N N B § N B B N E B N |

-
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or the RADIO Experimenter

AND Constructor

WiTH 80 METER
COILS, LESS TUBES

FB-7 SHORT-WAVE SUPER

Wlien ycu see and operute the FB-7 you wlll understand why this
seven-tube shott-wave superhetetadyne récelvet has become so nopular not
only with the experience] amuteurs for whom it was designed—but with
short-wave Droadeiust llstencts crerywhere. 1t wus Built 1o comend the
crowsled conditlon the armatewr €AV and phone bunds. Two stufes
of high-gain L.IY, umpitlication (slx wned eirculis) glve very high sen-
sltivity and selecilvity. Al elreuits are lndividually filtered, and shield-
ing i3 unusually thoroush. resulting€ In hixh stability. Class A I’entode
audio oulPut assures ample volume and auallty.  Full range 9 to 200
meters. Our new ratulesx gives a1l (he features—many of them exelu-
slve—of thls outstandlng reeelver.

- 4 2

Fe
= o
NATIONAL RADIO-FREQUENCY CHOKES
Type 100- .llsnlam_ll]_ --Irvi.:nt .’t::rnll;nls)sl;.]:\ .cr)‘llthlf:m.'l.‘.‘;;:.cclloﬁ,‘. 125 M.A.

hy-

Type 90—For work on acreen-urfl or plate pireult of sereen-
k-l tubes and hetween detector and 1st andio.  lwd. 9¢ h
Type §t-152—Transmitting R.K. Choke. 10.000 volts Insulation. 4 m.k

D.C. resistame 10 ohms, 9.6 amps continunus ratisg.,

Type R-200—11igh impedance hoke for output of 2nd deleclor. Used
in AGS aml FI3-7. Inductance 90 m.h. cased 1 R-39.

{Xot illustrated?

(X | . =
| | (N
| JHl A
COIL AND TUBE SHIELDS NATIONAL
For the Home-Constructor GR'D—GR‘PS

Type J-30—Coll Shield. 234”7 diam., 3%”
liam. Known_and Used the country

high, square hotlom flanke,
Type 13-30—Ceoil Shield. 3 REAd
Nnigh. separate mounting hase. wer. For attaehing lead to
Type TS—Tuhe Shiekl, with Top Cap and | screen-grid terminal of A.C.
Rottwn Mounting 'late or D.C. sereen-Erid tubes.
Type T-58—Tuhe Shicld (4 plece), for | In Iwo sizes. for standard
use with 57 and 5% tuhos. and large 1ype tuhes.

Send for our New IG-[mge
Cutalog. Use Coupon below.

ALL NATIONAL Short-Wave
Parts aré precision.designed and
made by a Company which has
been known for the execHence of
its products since its establish-
ment in |914.

| connections to eliminate Crackle and

-ﬁ%
MIDGET H.F. CONDENSERS
National Co. makes a full line of
52 (itYeremt mwlels of short-wave
and ultra-short-wave varjable con-
densers. All midgets have Isolan-
tite Stater insulatlon, no shorted-
turns.  comstant  impedance rotor

noise. mechaniesl rigidily. and elee-
trienl swablilty, Pully listed in Cat-

alo No, 215, Typical examples are:
SEU- 15 mf.. 270 SFL
plates, alr-gap 055"
STI-200—200 mmf.. 180° S|LwW
plules. air-gap 01757
88- 50—50 mnl.. SLC
plates. ale-gup 0267
SE-100=-100 mmf.. 270
plates. afr-gup .026"

COIL AND TUBE SOCKETS
These new NATION AL - Isolantite
sorkets, desizned specifieally  for
short-wave xerviee. wiil Feduce losses

at this polnt to o minlmum.  Made
with convenient prong-gulding chan-
nel. and in 4, 5 ¢, and T-prong
styles.

FRONT-OF-PANEL-
CHANGE

COIL FORMS AND #
SOCKETS

shorl - wave

receiver up

date with coils wowmud on NA-
TIONAL Itegular aml Rami-Spread
Coll-Ferms whkth  groumled  and
shivhied  cast-metal latxlles. atul
hullt-in  air-dielectrie padding con-
densers :—as Used in FB-7 and FII-X
Receivers. These forms are made to
fit the NATIONAL speclal B-promy
front-of -psuel cail-socket with alu-
minum shield and external terminal
strib.

Bring your

STANDARD
R-39 FORMS

These forms are made
of the eastly drilled
R-39 the special
high-efticiency dleler-
ieic  for  short-wave
I work. Reduces losses
il will not deterlorate,

Maude in 4. 5 aml 6-prong  madels.,
Fit NATIONAL suCkel s,
e

LESS s
AND TUBES

SW-3 AMATEUR RECEIVER

The famons NATIONAL Thrlll Box, mude for amateurs
Vigh slgnal-to-nolse eatlo. . . . High RF. galn thiroukh
58 tubes. . Genulne sinizle control. List price:
29, less colls.  I1tamd spread colls, $4.75 per pair,
Full lne of standard R-39 colls ror complete coverage

from 9 to 2000 meters.

[ -
'®
NATIONAL VELVET-VERNIER DIALS

Stundard In_short wuve work for muny years, Made In a
number of differeat types.—with dise and drum dials. or
in solld german-sllver with  precisiom vernler-scalei—In
Muminated apd non-1lluminated 1yDes:—all with the pre
cise smooth drive that has made the nume Velvet-Vernler
famous whetever radio Is used,—and all mede 10 give
yeurs of exacllng service.

NATIONAIL PRECISION
SHORT-W AVE EQUIPMENT

www.americanradiohistorv.com

AIR DIELECTRIC TUNED
|.F. TRANSFORMERS

With micrometer-tuned air-
dielectric double-bearing pre-
cision condensers, velvet-ver-
nier tvpe, self-locking rotors,
Isolantite insulation, and all
peaking adjustments easily
made from top of shield. 450-
500 k.c. range. Coils are lat-
est type, litz-wound. Espe-
cially fine in tropies or in
damp climates.

Send Coupon Today!
J

Mass. l

INC..
Maliden.

NATIONAL CoO.
61 Sherman St.,

Gentlemen: Please send me your new eatilog No. I
215, giving prlees and partleulars of NATIONAL
RADIO PRODUCTS. 1 enciose 6c fu stamps to J)
cover nalling costs.

Nume

Adidress

SW-10-33
-_—en an I an O I B OD o8 B oy

i
i
1
i
1
!
!
5
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(Choice of the Expert

THE SUPER QUALITY RADIO TUBE

RADIO
TUBE

VAN DYKE |
LABDRATORIES 4
NvlﬁNAﬂk.N.J-I' {

Licensed Under BCA ratents

—_ Guaranteed
Van Dyke | N /
RADIO TUBES ow. Ninety-two types of tubes under
Jor the famous VAN DYKE trade mark. Visit your
SI{"I}?]}{EE/I\S?\I/SEE nearest S. S. KRESGE Co, green front store for

TRANSMITTING | Yyour tube requirements.

Manufactured for and Sold Exclusively by
S. S. KRESGE COMPANY —25¢ to $1.00—GREEN FRONT STORES

Van Dykc Laboratories
E. Newark, N. J.
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