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COMPLETE
WITH TUBES

Send for the Catalog of
PILOT RADIO PARTS

Everything for the service man, set builder,
and experimenter is to be found in the
new PILOT catalog.

®
REPLACEMENT PARTS. All PILOT's re-

placement parts are listed. They include
power transformers, all types of resistors,
dry electrolytic condensers, loudspeakers,
chokes, and other manufacturers' type parts
for Service Men.

o
EXPERIMENTERS' PARTS. New instruments

for experimenters have been added, making
PILOT's line of parts the most complete
offered by any Company.

®
SHORT WAVE EQUIPMENT. PILOT has

always been headquarters for short-wave
equipment. The new catalog and a supple-
ment now in preparation include everything
for building short-wave receivers,

[ ]
S.W. TYPE 224-A TUBES. The PILOT 224-A

tube is especially designed to reduce noises
in S. W. receivers. It will improve your
results.

WRITE TODAY. Send 5¢ in stamps for the
PILOT catalog. Don't delay! Do it today!

This Set
Makes All
Others Obsolete!

The New 4-Band, All-Wave

PILOT DRAGON

Now is the time to buy a new radio, a
DRAGON all-wave receiver which produces
such totally new results as to make all other
sets obsolete.

Make your own comparisons. Hear the
difference between the DRAGON and your
old set on broadcast waves. Try the one-
control short-wave tuning which brings in
stations from |8 meters up.

WRITE today for the DRAGON circular,

giving the name of your local dealer. We
will have him arrange to give you a demon-
stration.

The DRAGON Catacomb and Band-selec-
tor Switch are a marvel of mechanical and
electrical precision. The switch which
eliminates all dead-end losses from the
9-coil circuit has 46 contacts and 125 silver
points. On life tests, these switches have
been rotated over 28,000 times without
showing the slightest signs of wear.

PILOT RADIO & TUBE CORP.

( Short Wave Headquarters - Established 1908 )
FACTORIES - LAWRENGCE, MASSACHUSETTS
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Jwill train yo
at home

BIG PAY
Radio Job!

$100 a week

“My earnings in Radio
are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
$100 a week, If vyour
course cost four or five
times more I would still
consider it a good invest-
ment.” d

E. E. WINBORNE
1267 W, 48th St.,

Norfolk, Va.

Jumped from $35 to
$100 a week

“‘Before I entered Radio I was
making $35 a week. Last week
1 earncd $110 servicing and sell-
ing Radies. I owe Iy success
to N. R. I. You started me off
on the right foot.”

J. A. VAUGHN
Grand Radio & Appliance Co.
3107 S. Grand Boulevard,
St. Louis, Mo.

$500 extra in 6 months

“In looking over my
records I tind I made $500
from January to May in
my spare time. My best

SHORT WAVE CRAFT
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tofill a

If you are dissatisfied with your
present job, if you are struggling
along in a rut with little or no
prospect of anything better than a
skinny pay envelope—clip the cou-
pon NOW. Get my big FREE book
on the opportunities in Radio. Read
how quickly you can learn at home
in your spare time to be a Radio
Expert—what good jobs my gradu-
ates have been getting—real jobs with real futures.

Many Radio Experts Make $50 to $100 a Week

In about ten years the Radio Industry has grown from
$2,000,000 to hundreds of millions of dollars. Over 300,000
jobs have been created by this growth, and thousands more
will be created by its continued development. Many men
and young men with the right training—the kind of training
I give you in the N. R. I. course—have stepped into Radio
at two and three times their former salaries.

Get Ready Now for Jobs Like These
Broadecasting stations use engineers, operators, station man-
agers, and pay up to $5,000 a year. Manufacturers contin-
ually employ testers, inspectors, foremen, engineers. service
men, buyers, for jobs paying up to $6,000 a year. Radio
Operators on ships enjoy life, see the world, with board and
lodging free, and get good pay bestdes. Dealers and jobbers
employ service men, salesmen, buyvers, managers, and pay
up to $100 a week. My book tells you about these and many
other kinds of interesting radio jobs.
Many N. R. I. Men Have Made $200 to $1,000
in Spare Time While Learning
The day vou enroll 1 send you material which you should
master quickly for doing 28 jobs, common in most every
neighborhood, for spare time money. Throughout your course
I send you information on servicing popular makes of sets;
I give you the plans and ideas that have made $200 to $1,000
for N. R. I. students in their spare time while studying. My
course is famous as the course that pays for itself.
Talking Movies, Television, Aircraft
Radio Included
Special training in Talking Movies, Television and home
Television experiments, Radio’s use in Aviation, Servicing
and Merchandising Sets, Broadcasting, Commercial and Ship
Stations are included. I am so sure that N.R.I. can train
you satisfactorily that I will agree in writing to refund
every penny cf your tuition if you are not satisfied with my
Lessons and Instruction Service upon completion.
64-Page Book of Information FREE
Get your copy today. It tells you where Radio’s good jobs
are, what they pay, tells you about my course, what others
who have taken it are doing and making. Find out what
Radio offers you without the slightest obligation. ACT NOW !

Free Book

Tells How
Mail Coupon?

J. E. SMITH, President
National Radio Institute Dept.,, 2GB3

Washington, D. C.
Our Own Home

I have only one regret
regarding your course
—I1 should have taken
it long ago.”
HOYT MOORE
R. R. 3, Box 919,

Indianapolis, Ind.

week brought me $107. F

¥ >

ganized in 1914,
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Pioneer and World’s
Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
% for good jobs in the Radio
f industry. Qur growth has
paralleled Radio's growth.
We occupy three hundred
times as much floor space
now as we did when or-

.« NEW Radio Equipment
for Broad Practical Experience

Given Without Fxtra Charge

With the aid of this equipment you can work
out with your own hands many of the things you
read in our text books. Irom it you get the
valuable experience that tells an expert from a
beginner. In a short time you have learned what
it would take years to learn in the ficld. TIt's
training like this that puts the extra dollars in
your pay envelope. Some of the many circuits
you build and experiments you perform are:
Measuring the merit of a Tube, building an Ohm-
meter, tube voltmeter, and a Grid dip meter for
service work, You actually make experiments
illustrating the important principles in the 23
best known sets.

Apparatus for transmission and reception of
an actual radio gignal—one of the many
experiments set up with my outfits.

I have doubled

and tripled theg
salaries of many &
Find out about
this tested way |

o GER {
IPAY |

FILL OUT AND MAIL
THIS COUPO

J. E. SMITH, President
National Radio Institute, Dept. 2GB3
Washington, D. C.

Dear Mr. Smith: Send me your free book. I
understand this request does not obligate me
and that no salesman will call.

Name

Address

City. ...State

R L
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“OPPORTUNITIES

are many

~ for theRadio -
Irained Man /

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

game on earth,

Jobs Leading to Salaries of $50 a Week and Up

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

real future in Radio!

We don’t teach by book study. We train you on a great outlay of Radio, Tele-

vision and Sound equipment — on scores of modern Radio Receivers, huge

Broadcasting equipment, the very latestand newest Television apparatus, Talk- y

ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. //;/
L~

TenWeeks of Shop Training -
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You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience
you'llneedforyourstartinthisgreatfield. Andbecausewecutoutalluselessthe-
oryand onlygivethatwhichis necessary you getapractical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be

a demand for THOUSANDS of TELEVISION

EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in on the ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

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

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

COYNE Electrical School

500 8. Paulina St., Dept. A3-2K, Chicago, Il

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

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

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

Mail CouponToday for Allthe Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 5 3.9k Chicago, 111

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

www americanradiohistorv com
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JULY SPECIALS!!

~ VERY month we list on this page certnin ST.1R % items,

L NOT LISTED IN OUR CATALOG.
the quantities on hand are not suflicient to catalog them.
o more can be had. First come, first served.
ment by ordering NOW.

These are all specials of which
Onecce sold out,
Save yourself disappoint-

which are

wundersells us.
direet from this page and save money.
saction. Take advantage of these special offers.

sTor SIIOI’I’{NG. The lowest prices are righ
\WWe meet any price on ANY NI

t on this page.
\WW Merchandise,.
100% satisfaction on every tran-
ORDER NOW,

July, 1932

No onc
Order

TODAY.

NEW!

MOST POPULAR LOW-PRICED
ANALYZER ON MARKET
new  Readrite  precision instru-
cmbodies  features  which have
always been desired in any instrument
built for service work: (1) low
(2) simplicity of design: (3) accuracy
of measurenments; {1} rugeedness of the
compiete unit. It is needless 10 add
that the kit is capahle of testing any-
thing from old bhattery models to the
latest sereen-grid, pentode, and multi-
mu receivers.
EIGHT METER SCALESAVAILABLE
The Muodel 7007 is an extremely
jupact device,  The ou side dimen
sions of the carrying case are only
10% by 7% by 3% inches. The an-
alvzer containg a D.C. veltmeter, an
v voltmeter and a milliammeter. The
.. voltmeter has three ranges:
) to G0 0 to 200; and 0 to 600 volts,
The A.C. voltmeter has also three
ranges: 0 to 10; 0 to 110; and 0 to
700 volts. The milliammeter has two
ranges; one for 20-mill, reading and
the other for 100-mill. This variety of
ranges makes it possible to test every
conceivable radio circuit; high voltage
secondaries of power transformers,
enrrent drain of all radio tubes. in-
cluding the high power 250 and 210
tubes, etc.
CONVENIENT SELECTOR SWITCH
The instrument is equipped with a
gix-position Dbi-polar selector switch ;
by means of which readings may Dbe
obtained of C' wolts. C’" volts
reversed, K’ volts, 'IK’" volts reversed, plate voltage,
and screen-grid voltage. A 1Y-volt battery is supplied

This
et

cost 3
Rusistonce and

Capasity ]
Chorts

IN LEATHERETTE CASE—REMO
The Model 700 now comes in a handsome

TESTS PENTODES
— MULTI-MUS" —

& '80 RECTIFIERS
There are two scckets

tances and capacities.

VABLE COVER

bias, for
tests, continuity
ete.

view of

nickel plated corners
arrangement the cover of the cas
and removed,

IMPROVED READRITE MODEL 700 ANALYZER

with the analyzer, to
provide ~'C”
grid
tests,

ette case, substantially constructed and equipped
and trimmings. By a novel

thus atYording
the testing apparatus.

NEW!

with
hinje
e may be swung back

a completely unobstructed

FREE with each Analyzer I

Llack leather-

on the panel of the

‘[l,ll:‘llﬁ.“t‘l'”;:e gfdfo‘tlll;e We take pleasure in offering
Othc; for five - Prong with the purchase of each an-
tubes. There i3 & alyzer—ABSOLUTELY FREE
“4erid-test’” push-but- OF CHARGE—tle latest radio
ton Pin jacks are publication to come oft the press.
available for the in- THE BOOK 1S INTENDED
dividuat use of all FOR SERVICEMEN OF.A!-L_
meters, externally, in CLASSES. whether  junioy
every range, ‘There is grade or expert.

a sereen-grid pin jaek, NOTHING HAS BEEN LEFT
and there are two pin TO YOUR OWN INGENU-
jacks for connecting ITY; EVERYTHING 1S COM-
the external battery. PLETE. Contains detailed de-
A two - way toggle geriptions, photographs  and
switeh  controls the circuitdiagrams of all commer-
testing  cireuit  for cial set analyzers and testers.
either regular or pen- A real book. Contains infor-
tode tubes. Both plates mation on every analyzer on
of the '80-type recti- the market. 64 big pages.
fier may be tested by Heavy cover. Profusely illus-
use of a special trated throughout.

adapter furnished. The Analyzer 1s furnished complete
Charts are provided connecting cables, Burgess 4%
for measuring resis- tery leads, UY to UX adapter,

resistance and capacity charts.
model 700 Analyzer.

E

How 10 Use Them

bk i and drocrpanns of
-y, e chuchen, oo, oo

Sy L Van b 0
iy drsbasiint

Fx
IS

with test leads,

volt battery, several Dbat-
'80 rectifier adapter and
Shipping weight, 8 1bs.

List Price $35.00. $ 1 4'70

WORLD-WIDE
SHORT-WAVE SET

Range 18 to 200 me-
ters. Fmploys low cur-
reont drain o 230 tube.
Requires but 1/45  volt
13 hattery, 2 No. 6
drycetls and earphones
to operate,

No. 1666—S.W. Set.

Price $6.25

Price

A.C. SHORT WAVE
CONVERTER KIT

,.,' n
'

Contains all parts and
instructions to build a
three-tube S. W. con-
verter. Range 10 to
200 meters.  Includes

CAP CONNECTORS

filament transformer for
110 volts, 60 cyeles,
A.C. Complete with set
of 3 plug-in coils. Ship.

wt. 8 lbs.
so. 1617—Converter.
Price ... $9.45

No. I614—Converter.
Your Price

A.C. SUPERHET
S.W.CONVERTER

Converts any hroad-
cast receiver into a
full-fledsed  superhet
N, Receiver. Range
20 to 115 meters. Re-
quires no  plug - in
coils, Has Dbuilt-in
filament  transforner
for 110 volts 60 cycles
A.C. Employs 3 227
tubes. Single  dial
control.  Instruetions
included. Shipping
wt. 8 lbs,

NOW §$7.50

SCREEN-GRID

= Small, neat in
R appearance

and ruggedly

construeted.
A stark necessity in
service work. Sold only
in lots of 12 or more.
Ship. wt. 4 oz.

No. 1672—Caps.

. $0.12

Per doz.
Your Price.

ADJUSTABLE
VOLTAGE
DIVIDER

VARIABLE SLIDES

2

No, 2275—10,000 ohms.

Your $0.75

Price

No. 2276—25,000 ohms.

Your $0.75

Price

&

l.i Your

DENSERS

kel [hese puaranteed units
will perform miracles in
¢liminating objection
able A.C. hum from
\ F. and filter circuits.
Iasily mounted througly
L use of bayonet socket.
2 Ship. wt. 1 1b.

= No. SP 9054, Condenser.

§_ $0.49

Price ......

\ SERVICE
“TREAT

tion

old

ful data,

100 New Hook-Ups, Etec.
675 Illustrations.

for

FREE 76 Page Radio Treatise

The new Winter edition, No. 24, of our
RADIO SERVICE TREATISE is posi-
tively the greatest book in print—XNOT
JUST A CATALOG.
editorial seetion with valuable informa-
not found anywhere else.
the new technical information listed are
the following: 1932 Complete Ruadlotron
Characteristics Shert Wave Tuners and
Phono-Pickups.— Construetional Data for
Servicemen's Test Oscillator—all about
Tone Controls—Short Wave Adapters and
Converters—Constructing a 3-tube Super-
Het Short-Wave Converter—Modernizing
radio sets—Latest
and Pentode Tubes—All about DC Re-
ceivers —Vacuum Tube Treatise.
dozens of new radio experiments, hints
to Servicemen, valuable tables of use-
etc.,

It contains a lurge

Among

type Multi-Mu

— And

ete.

WRITE TODAY. Enclose 2 cents
postage. Treatise sent by re-

turn mail.

YOUR PRICE ... ... ceeiiiiiinnnannnen
*;5 MF. ELECTRO- AUTOMATIC “245"" POWER
LYTIC CON- BLOW TORCH

TRANSFORMER

B

Tfeat intensity over

1200° I[ahr. Requires

no mouth-blowing, En- =4
tirely automatic, Used | For 110 volts 60 cycle
for heavy duty solder- | A.C. operation. 5 v. @
ing, aluminum solder- | 2 a., 2% v, @ 3 a
ing. metal tempering, | Ct.,, 2% v. at 10% o
etc. Ship. wt. 1 lb. 21, v. at 3a. Ct., 340

V-310 V Ct,
c:- K1006—Torch. vo. 1450—Transformer.
ur our
Price ...... $0'60 Price ...... $3-84

for home recording,
No.

Your Price

ELECTRIC CLOCK

*xUTAH A.C. DY-

NAMIC SPEAKER

RADIO MIRROR
PENLIGHT

e mrieer !

R
L

mowom tuse On

CHOKE UNIT

—
XPOWER PACK-

MICROPHONE &
PRE-AMPLIFIER
OUTFIT
Excellently suited for
P. A. work, inter-com-
munication systems, etc.
Comprises sensitive sin-
gle-button microphone,
microphone coupling
transformer and battery,
cut-off switch, gain con-
trol and output termin-
als. Put up in neat black
crackle - tinished metal
case, equipped with con-
venient carrying handle.

Measures 5”x6%”x6%”. Will correctly match the
input pnpedmu-e of practically all type ampli-
fiers. Easily connected to thie broadeast receiver
Ship, wt, 10 1bs.

1654—Pre-Amplifier.

... $8.25

MIDGET MICRO-
PHONE

MIDGET DYNAMIC
SPEAKER

SPEED ‘295"

TRIPLE-TWIN TUBE

Equivalent to
one 227 de-
tector and one
245 Power

A clever device for look- tube. Consti
ing  arouml corners oOr “l"es zzntwu—
othier inaccessible spots e cer trans- : stage rect-
O cery L4 on the radio chassis. %’,’,’I.’L’r“}irp“s“_egg(fs | 2 | A real micropliene of coupled am-
Naval observatory time K Comprises pen  flash- | oa7rs 9--171A’s and 1 | single button type. Ex- | A real dynamic speaker plifier in it-
right from your light ' light and magnifying [ 5gp us well as 1—500- tremely sensitive. Bx- with surprising volume self, Fila-
socket! No spring to .. mirror. Complete with | oyt filter clioke. Put up | cellent for P.A. work, | and tone. 614" overall, ment, 2 A.(.
wind, no Dbatteries. | Operates from 110 volt 60 | battery and bulb. i heat metal case. | etc. Standard resistance | 1% diaphragm, Stand- 2% v.; Dplate
Never out of order. | cyele A.C. line. 97 high Ship. wt- 10 1lbs of 100 ohms. Responds | ard 2500 ohm fleld coil. voltage 250.
For 110 volts 60 cycle | py 915~ wide by T%” ] ' up to 2500 cycles, Ship. Output transformer to | Large undistorted output,
A.C. operation only. [ guep. Ship. wt. 19 1bs. wt. 1 1b. match all type output | Ship. wt. 12 oz.
No. 1695—Penlight. No. SP 0053 — Power . tubes. Wt. 5 1bs.

No. 1689—Clock. No. [506—Speaker — : No. 1655—Mike. No. 1549—Speaker. (REes e .
Your .- Your o $ Pack Unit, Your $ Your 0. . Tube. $
Price .....- $1-00 Price ...... . Price ...... 0°85 Your Price.. $2-75 Price ...... 2-25 Price ...... S Your Price. ... 2.10
’ L e THIS PAGE. You will find i

WE ARE A WHOLESALE HOUSE ANMD CAN R d’ T d C ORDER FROM | wi nd special

a lo l'a lng 0. to time in this magazine. Get our

NOT ACCEPT ORDERS FOR
If C. O. D. shipment is
remittance, which must ac

If full cash accompanies order,
S8end money order—certified check—U.

LESS THAN §3.00.
desired, please remit 20%
company all orders.

deduct 2"/S¢. discount.

stamps.

25A West Broadway
New York, N. Y.

prices from time
E catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post. he
sure to inciude sufficient extra remittance for same.
Any excess will be refunded.

big FRE
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15-550 METER

SINGLE DIAL

/s

Proved by independent labora-
tory tests and by practical use
to be the greatest radioachieve-
ment of all time!

Such a receiver as the de luxe Scott All-Wave is still generally considered
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils
that tunes the whole range with absolute precision, on ONE dial—without
the help of trimmers. But that’s not all. The de luxe Scorr ALL-WaAvVE
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attainment. And with it all, a tonal out-
put that is guaranteed to be as perfect as the tonal input at the station!

Here IS Sensitivity - - -

*12 /1000ths of a microvolt per meter at 1400 K. C. and 6/10ths of a
microvolt at 600 K. C. This is an average of several thousand times more
sensitivity than engineers have ever considered practical. And this sensi-
tivity would not be practical even in the de luxe Scott All-Wave were it
tiot for the unique means by which this receiver lowers the natural noise
level of reception. But it IS practical in the de luxe ScorT ALL-WavE,
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in
stations, at most any distance, with local volume. Stations that no other

— yeceiver could ever hope to get, come in on the de luxe Scott All-Wave,

with enough volume to be heard a block away!

Entirely New Selectivity

No receiver in existence today can demonstrate such ideal selectivity as the
de luxe Scort ALL-Wave. *At 1000 K. C. it gives 4.5 K. C. separation
provided the field strength of one station does not exceed the other by
more than 10 times. It gives 9 K. C. separation when the field strength
of one station exceeds the other 100 times. At 200 times field strength it
separates by 10 K. C. At 5000 times field strength, the separation is 20
K. C., and mind you—only ONE dial, and without trimmers
of any kind!
Absolute Reproduction!

The over-all response of the de luxe ScoTT ALL-WAVE, as de-
termined by the sound pressure curve of the entire receiver

SHORT WAVE CRAFT

Tue E. H. Scort Rabio LasoraTorigs, Inc.
4450 Ravenswood Ave., Dept. SWC72 Chicago, Ill.

Send me full particulars of the de luxe Scort ALL-WavVE.

THE deluxe scoTT

ALL < WAVE

including the speaker, proves the Scott All-Wave capable of absolute re-
production. This curve is flat within plus or minus 2 deci bells from 30
to 3000 cycles. This means that the human ear cannot detect any differ-
ence or loss in frequencies between a selection as it is being played before
the microphone and as it comes from the de luxe ScoTtT ALL-WAVE.

Regular 'Round the World Reception
Now Evern MORE Enjoyable

The standard Scott All-Wave of 1931 gave dependable, daily, ’round the
world reception. This new de luxe ScorT ALL-WAVE brings in the entire
world with perfect ease and convenience—one dial—no trimmers—no plug-
in coils. From France to Japan—from England to Australia, and from
Alaska to the Argentine—they’re all on the single dial of the de luxe
Scort ALL-WavE—waiting to thrill you as you’ve never been thrilled
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon,
Buenos Aires, Bogota, and dozens of others are within easy, daily range of
the de luxe Scott All-Wave 15-550 meter superheterodyne.

Send the COUPON for Curves and Proof

The story of Scott precision engineering as applied to the development
and final attainment of complete perfection in the de luxe Scott All-Wave
reveals the most outstanding radio facts of the day. The coupon will bring
it to you FrRee—also unquestionable Proor that the de luxe Scort ALL-
WAVE Is the ONE receiver that can guarantee easy, enjoyable, dependable,
daily, *round the world reception. Clip the coupon. Send it now.

*Measurements made by Radio Call Book Laboratory

e et

E. H. SCOTT RADIO LABORATORIES, INC. | YV
4450 Ravenswood Ave., Dept. SWC72 Chicago Street
Town

State

L
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petent men.

thoroughly as you should.
you to go to college to become proficient in radio.
quainted with all branches of this great and growing art. ) .
We have combed the market for the really important boocks in radio; so that, no matter what branch you are

interested in, you can pick out the best books that are now printed.

will come when you will wish to cash in on your knowledge. chan
big and vital question will be, “How well equipped am I to fill the job? 1
You also realize that, at the present time, there are many branches of the radio art which you do not know as
Knowledge, these days, can be gotten cheaper than ever before.
Start today, to build a REAL radio library and become ac-
In this page are listed the world’s best radio books.

IMPORTANT.—This list is changed every

THE RADIO HANDBOOK, by
James A. Moyer and John F. Wo-
strel,  Flexible covers, size H%x8”,
886 pages., 650 illustra- $5

tions. Price ............ '00
Comprehensive data on short-wave
apparatus, vacuum tubes. modern
radio receivers and transmitters,

photoelectric cells, television, sound
motion pictures, tables, graphs, dia-
grams, c¢te.  No radio man should
miss it -
RADIO FREQUENCY

CAL REQUIREMENTS,

ELECTRI-
by Hugh

A. Brown. Cloth covers, size 6x9”,
386 pages. 235 {illustra- $
tions. Price ........ 0000 4'00

Ono of the few great books on this
important subject., Everything from
thermionic-tube coefficients to pilezo-
clectric measurements.

PRACTICAL TELEVISION, by E.
T. Larner. Cloth covers, slze 5%x
83,7, 223 pages,
lustrations. Price
This book explains television in full,
including elementary principles,
photo-electrie cells, and all import-
ant types of television sets as well
as Dbasic prineiples of optics, images,
mirrors, lenses, ete,

TELEVISION, Its Methods and
Uses. by Edgar H. Felix. Cloth

covers, size SYNXT3”. 272
$2.50

paces. 73 ({llustrations.

182 conon00000000000000

A practical complete cross-section of
television today. One of the very
hest books on this Important art in
print. _—
MAGNETIC PHENOMENA, by
Samuel Robinson Williams.  Cloth
covers, size 6x9”, 230 pages. 150

illustrations, and numer- $3 00
.

ous tables. Price........

All electric motors. coupling colls.
magnetic and dynamle loud-speak-
ers, transformers, choke colls, ete..
are dependent on magznetic phenom-
ena.  This flne book is complete on
the subject,

HOW TO BUILD AND OPERATE

SHORT-WAVE RECEIVERS. by
the Editors of SITORT WAVE
CRAFT. Stiff Paper covers., size

TVx9% 7, 76 pages, 250 {llus-
trations. Price prepald...... 40c
The greatest book on building and
operating short wave sets and con-
verters in print today, No better
hook printed.

CINEMATOGRAPHY, by James 1’1
Cameron. Stiff covers, size 73%x5”,
210 pages, 150 lllustra-$
tions. Price ........... 3'50
Everything on the subject from ‘‘si-
tent”” and “‘talkie’” 16 mm. fllm to
its manufacture and to the flnal
projection Is in this marvelous
volhume.
QUESTIONS AND ANSWERS—
Sound Motion Pictures, by James
R. Cameron. Cloth covers, size 7%
x5”, 250 pages.
Price .......... ..., $3'50
the

The most important book on
tecinical subject of ‘“'Talkles.’”’

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

300 jllustrations. $1 00
.

Price ............ ...,

A practical, concise hoolk present-
ing the theoretical and practical in-
formation for the propber operation.
maintenance and service as applied

to modern radio practice.

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

&ize H3XT¥”. 391 pages, $
116 illustrations. Price,. 2.00
If you wish to hecome a radin

amateur (radlo ham) this book fells
you how. Evervthing in receiving
and transmitter sets and how to
build them.

RADIO PUBLICATIONS

RADIO SET ANALYZERS AND
HOW TO USE THEM, by L. Van der
Mel, Stiﬂ; Paper covers, size 6x9”,
68 pages, 45 illustrations.

Price prepaid 40c
The first book glving the fundamen-
tals of radio servicing design in a
manner which is clear even to the
tyro. No service man can be with-
out it.

RADIO AND ELECTRONIC DIC-

TIONARY, Dby llarold P. Manley.
Cloth covers, size 6x9”, 300 pages,
550 illustrations, $

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

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

FOUNDATIONS OF RADIO, by
Rudolph L. Duncan. Cloth covers,
size 5%x8”, 216 pages. 145 illustra-
tions.
Price
This texthook gives you the funda-
mentals of electricity as applled to
radio. Jt equips you for further
study in the field of radio.

EXPERIMENTAL RADIO ENGI-
NEERING. by John 11. Morecroft.
Cloth covers, size 6x9”, 316 pages,
250 illustrations,

PO . ... $3.50
A student’s bhook: devoted to the
principles of radio apparatus; in-
tended to accompany a course in
etectricity. The best of its kind.

TALKING PICTURES, by Bernard

Brown. C(Cloth covers. size 5% x8%"”,
327 pages, 161 1llustra- $
tions, Price ....... 00000 3 -00

The non-technical man reading this
hook feels that he has heen trans-
ported to a wonderland; techniclans
refer to it time after time.

RADIO THEORY AND OPERAT-
ING, by M. ’I' Loomis. 5th revised
Edition. Cloth-bound; size 5% ”x87
x1%"” thick; 1,000 pages; over K00

illus.; 450 review ques- $4 50
.

tions and answers.  Price

Written in textbook style, a tre-
mendous amount of useful informa-
tion has been crammed into this
thin-paper, compact reference work.
Radio transmission and reception
have been covered, ‘“‘from soup to
nuts.” A truly great book.

THE RADIO MANUAL, by George
E. Sterling and Rob’t 8§, Kruse,
E.E. 2nd enlarged edition. Flex-
ihle fabrikoid covers, Size 5%x8”,

805 pages, 348 illustra- $6 00

tions. Price ........
A complete Radio Course for the
operator, the technician, the ama-
teur. the student and experimenter.
Everything imaginable in the whole
radio art i3 covered in this great
book—the ““radio hible’’ of the ama-
teur. DON’T MISS THIS.

ITS FUTURE. by
Cloth covers, size 6x

RADIO AND
Martin Codel.
9, 349 pages,
Price
Vivlid chronicles of radio broadcast-
in?, communications, industry, reg-
ulations, ete. If you are in radio
you MUST have this book,

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

fix9”, 384 pages, 258 illus- $3 00

trations. Price, prepaid..

The hizzest and most complete hook
on short waves, Covers every imag-
inable phase, including S.W. Super-
heterndynes. The authors are fam-
ous S.\W. authorities.

interested in radio.

Start, today,

month to include the latest books.

RADIO FREQUENCY MEASURE-
MENTS, by E. B. Moullin. Cloth
covers, slze 6x9”, 187 pares, 289 il-
lustrations, $

Price prepaid 12.50
This large volume answers all ques-

tions which arise in the design and
construction of R.F. circuits of every
possible  type. The greatest and

most authoritative hook of its kind
in print for radio students and en-
gineers.

RADIO MOVIES AND TELE-
VISION, by C. Frauncis Jenkins.
Cloth covers, slze 9%x6”, 144 pages,
profusely illustrated.

Price oo ... $1.00
A complete volume by the master
of television, giving everything in
television, including constructional
details for bullding your own tele-
vision sets.

RADIO VISION, by C. Francis
Jenkins, Cloth covers. size 9%x6”,
144 pages, profusely {llustra- 90

trated. Price prepald....... c
An excellent book. The Jenkins tele-
vision system, as well as many
other modern television systems fully
described.

A POPULAR GUIDE TO RADIO,
by B. Francis Dashiell. Cloth cov-
erd, size 5%x814”, 286 pages. pro-
fusely illustrated. $

Price prepaid 3-50
The fundamental principles of ra-
dio.  From crystal rectifiers to the
latest electron tube amplification,
ete.

How to order

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

RIDING THE AIR WAVES, by
Eric_Palmer, Jr. Cloth covers, size

7%x5%"”, 328 pages, $2.00

12580 0000000000000000000

No radio amateur or “ham’’ can
afford to be without this book,
written by the author of *’Around

the World with 5 Watts.”

SOUND PICTURES AND
TROUBLE SHOOTERS MANUAL,
by Cameron and Rider. Cloth cover.
size 8XHlL”, 1120 naues,$7 50
profusely illustrated. Price .
The standby of every operator. It is
the most thorough book on the sub-
ject.

TELEVISION TODAY AND TO-
MORROW, by S. A, Moseley and
H. J. B. Chapple. Cloth covers, size

8x5% ", 130 pages, nrofuse-$2 50
ly illustrated. Price prepaid .
A most up-to-date work on televis-

ion describing in detall the appar-
atus used by Baird,

S. GERNSBACK'S RADIO ENCY-
CLOPEDIA (Second Edition). Red
Morocco Flexible Binder, 352 pages,
2201 radio definitions, 1253 illus-

trations, 34 tables, $3 25

Price

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

ORDER DIRECT
" FROM
THIS PAGE

245-S GREENWICH STREET

NEW YORK, N. Y.

WHAT ARE YOU DOING IN RADIO

IN THESE DAYS OF KEEN COMPETITION
AND SCARCITY OF JOBS AND POSITIONS ?

lT is always the well-trained man who wins out over the horde of thousands of superficially trained and incom-

You are reading this magazine because YOu are
Your chance may come over night, and then the

You are in radio because you like it.

Sooner ‘or later, the time

It isn’t necessary for

to build a complete radio

library. You do not have to get all the books at once, but mgke up your mind to get one book a month; so
that. when your chance comes, you will be fully equipped to win out over the others not so well equipped.

Note

DRAKE'S CYCLOPEDIA OF
RADIO AND ELECTRONICS, by
H. ”P. Manly, Clot), covers, slze
6x9”, 1050 pages, 1080 illustrations.

New 1932 Edition, $6 00

Price ..... e
The largest work of its kind ever
put between two covers, New and
up-to-date; a standby for every
radio man.

RADIO TROUBLE SHOOTING, by
Ennor R. 1laan, E.E. Flexible cov-
ers, size 6x9”, 323 pages, 3 00
257 illustrations, Price...$ Q
An intensely practical handhook for
all radio service men and operators.
Up-to-date in every respect.

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

size 9%x6”, 372 pages, ilI- $3 50
.

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

OFFICIAL RADIO SERVICE MAN-
UAL, Volume I, by Hugo Gerns-

back and Clyde Fitch. Flexible
loose-leaf binder, size 9x12”, over
2,000 illustrations, 630 pages,

(&OMI_:_IéETE WITH SIX SUPPLE-
ENTS.

Price prepaid $4.50
The Service Man’s Bible, Greatest
hook ever published on the subject.
Contains all old circuits of every
1mzlagérlmble commercial radio set up
to o

OFFICIAL RADIO SERVICE MAN-
UAL, Volume Il, by Hugo Gerns-
back, C. E. Denton and C. I, W.
Nason, with 1932 Free Supplements,
1000 pages, 2000  illustrations.

Flexible I.oose-leaf Bind-
er,size 9x12”. Price,prepaid $4-00
industry.

The talk of the radio

This marvelous volume contains
evervthing 1In radio, ecirculits, and
radio developments, for 1932, Not
a llne of duplication hetween 1931
and 1932 volumes. (Vol. 1and Vol, 2.)

ELEMENTS OF RADIO COMMUN.

ICATION, by Professor John H.
glore('mft. Cloth covers, size 9x6”,
270 pages, 170 illustra-

tions. Price ............ $3'00
An authoritative volume embracing
every imagzinable phase in radio
communication,

RADIO SERVICE MAN’S HANDY.
BOOK WITH ADDENDA DATA
Flexible covers, size 9x

12#7, 200 pages, 400 illus-
trations. Price prepaid.. $1-49
The Service Man’s standby, Con-

tains the latest practical informa-
tion on radio servicing.

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Duncan
and C. E. Drew. (New Edition.)
Cloth  covers, slze 9%x6”, 950
pages, 468 illustrations,

Price ..ooviiiiiia..... $7-50

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

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. A.
Moyer, S.B., A.M. and J. F. wWg
strel, (}iloth covers, size 8x5”, 354
pages, 163 illustrations.

Prico ................. $2'50
A handbook that every radio set
tester and general student must
| have. The diagrams alone are worth
[ the price of the book.

www americanradiohistorv. com
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B herewith present the most
complete collection of recent
important radio books. We have.
after an exhaustive study, selected
these volumes because they repre-
sent the foremost radio books of
their kind In print today. There
is such a great variety that we
are sure It will satisfy any taste
as well as any requirement that
the student of radio mizht have.
We publish no catalogue and
ask you to be kind enough to or-
der direct from this page. Prompt
shipments will be made to you
direct from tfe publishers. We
merely act as a clearing house for
a number of radio publishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remit by nioney
order or certified check. If you
send cash. be sure to rexister it.

also new low prices.

PRACTICAL RADIO—INCLUDING
THE TESTING OF RADIO RE-
CEIVING SETS, by James A,
Moyer, S.B., A.M. and Joln F.
Wostrel,  Cloth covers, size 8x3”,

378 pages, 223 illustra-$2 50

tions. Price

The title gives the story. Every-
thing from crystal sets to the latest
multi-tube receiver, and how tliey
work.

RADIO RECEIVING TUBES, by
Moyer and Wostrel. Cloth cavers,

size T1%x5%"”, 208 pages, $2 50

181 iflustrations. Price, ..

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

HOW TO PASS U. S, GOVERN-
MENT RADIO LICENSE EXAM.
INATIONS, by R, 1. Duncan and
C. E. Drew. Flexible covers, size
91%x7”, 170 pages, 92 1]1us-$2 00
trations, appendix. Price.. .
The most important beok on the
subject cver published. Gives every
conceivahle angle which will help
you to pass a radlo license exam-
ination successfully.

PRINCIPLES OF RADIO, by Keith

Tlenney, M.A. Cloth covers, size
Rx51%”, 478 pages, 306 $
illustrations. Price ..... 3'50

A marvelously written textbook with
the latest radio principles, includ-
inz gereen grid and pentode. am-
plifiers, ete.

PHOTOELECTRIC PHENOMENA,

by Arthur Llewelyn Hughes and
Tee Alvin/Duhri(lge. Cloth covers,
eize 67x9% 7, 531 pages, $

202 {llus. Price......... 5'00

A critical survey of the whole fleld
of photoelectrie phenomena, intended
as a reference hook for research
workers, students and teachers, The
most camplete work in print.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS,
R Ii).' Duncan and C. E. Drew.
exible covers, size 9x

6”, 186 pages. Price.,... $2-00

A lre wire hook for all radio ama-
teurs, including how to learn ende,

ahbreviations, Tnternational Radlo-
rraph  Convention, Radio Act of
1927, ete.

PRINCIPLES OF RADIO .COM-
MUNICATION, by J. H. Morecroft,
Prof. of Electrical Engineering, Co-
lumbia  TUaiversity.  Cloth covers,
size 914x6”,988 pages,pro- $7 50
fusely illustrated. Price.. .
THE radio classic, by the dean of
radio. Covers entire radio art as
does no other book.

EXPERIMENTAL RADIO, by R.
R. Ramsey, Prof. of Physlcs, Indi-
ana University, Cloth covers, size
T%x5%"”, 256 pages, 168 $2 75
illustrations. Price, postpaid .

A marvelous book for the experi-
menter. Experiments galore in easy
comprehensible language.

FUNDAMENTAL PRINCIPLES OF
RADI0O. by Louls Martin. B.S, Stiff
Paper covers., size 6x9”, 68 paves,
83 illustrations. Price, 40

prepaid ..... c
Just what the title says, but it
gives you the HOW and WIIY of
radio in plain English. THE book
for beginners.

MODERN VACUUM TUBES and
How They Work, by ‘“Bob’* Hertz-
berg, Stiff Paper covers, size 6x9”,
68 pages, 150 {llustrations. 40

Price, prepaid............ c

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

ORDER DIRECT FROM THIS PAGE
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Experimenting in Short Waves
By HUGO GERNSBACK

T is a ecurious fact that history tends to repeat

itself in practically everything. Short waves are

not immune from this seeming law. During the

period of 1922-1925, the well-known radio boom at
that time was in full swing. Everyone from bootblack
to banker became infected with the radio bug and
started to build his own radio set. This activity went
on for a number of years undiminished, and the amount
of radio materials that was consumed during those
days has never been equalled since.

With short waves we now have a case parallel to
the radio boom of that time. ILast fall a certain amount
of activity started in short waves, and the movement
has gathered impetus, and the radio industry hopes
that by this fall and winter, it will reach sizable pro-
portions.

it should be noted that radio has always run in
cycles. When I first became identified with radio in
1903, immediately after Marconi made his important
cxpeftiments, there was then a great activity in “wire-
less.” Later on, this was repeated when the amateur
nctivity began to assume proportions in 1908 and still
later, when the sinking of the S.S. “Republic” created
another small boom, as “wireless” was the direct cause
of saving hundreds of passengers’ lives.

Fover since that time, radio has nad its “ups and
downs.” The reason for this is found in the fact that a
new crop of radio experimenters come along, work at it
for two or three years, and then drop it for something
elae. It generally takes an entirely new activity in
radio to get the public interested and bring along a
new and greater crop. This happened in 1922 when
broadcasting first came along. It has happened now
when short waves are taking the world by storm, and
when you cannot pick up a newspaper without finding
some neéw and marvelous exploit of the short waves
in it. Short waves seem to be everywhere these days,
and there is seemingly no activity where they do not
enter and stay. Naturally with all the present existing
short wave transmitters, and the new ones being added
every day, space is becoming well saturated with short
waves, and there is hardly a minute during the twenty-
four hours that one cannot find something to interest
him in this spectrum.

The old iteh for distance has now come back with
a vengeance. The radio experimenter of the vintage
of 1923 loudly heralded the feat of getting a station

‘

500 miles away on his earphones. The short wave ex-
perimenter of today is not satisfied unless he logs at
leagst half a dozen different countries during the
twenty-four hours, and then goes out to log the Anti-
podes.

The radio thrills of 1923 are naught compared to
those of 1932. The thrill of hearing a station 10,000
miles away is never to be forgotten. Then, too, from
an educational and instructional point. that is, by listen-
ing to the toreign stations and announcements, is a
feature that should not be overlooked.

In the meanwhile, it would seem that all forces in
radio are contriving to bring into life the most mar-
velous radio paradise that radio experimenters ever
dared to hope for. New circuits. new radio components,
a horde of new radio tubes, all make for a combination
of an unexplored radio empire that must send thrills
of anticipation up and down the spine -of even the
most hardened radio man.

New circuit combinations in connection with the new
tubes will be tried out by the hundred thousand before
the vear is out, and the end is not as yet in sight. New
tubes are being announced almost weekly, and the tube
manufacturers are vying with themselves to produce
more sensitive, as well as more efficient, tubes for short
wave purposes.

The time is coming when it will be possible to re-
ceive the Antipodes with a one-tube set on the loud-
speaker — something that every radio experimenter
worth his salt is itching for.

And most important is the fact that radio experi-
menting in short waves today is extraordinarily eco-
nomical. Almost evervone can afford the luxury of a
short wave set, because its total cost is ridiculously
low for a simple outfit. In this, too, history is re-
peating itself with the boom days of 1922 and 1925.
Radio experimenters of that day were making one-tube
“bloopers,” but even then, radio experimenting was far
more expensive than it is nowadays. We remember
that at one time a single tube cost $12.00, while now-
adays you can buy a complete one-tube short wave set
for a fraction of the cost of a single tube at that time!

Radio manufacturers evervwhere are reporting in-
creased sales on radio components used chiefly for
short wave purposes. It is a most healthy sign, and
one that augurs well for the art in the verv near future.

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

THE NEXT ISSUE COMES OUT JULY 15th

13
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Weather reports from high
altitude balloons by short
ware isx one of the latest
applications in the radio art.
Very little is Enown regard-
ing the humidity, tempera
ture, and air pressure  at
altitudces of cight miles or
more. The Short Wave trans.
mitter shown is coupled to
@ baromcter, thermometer,
and I:_l/{/ram('t(r, which serve “WEATHER” '
to transmit these valucs Ly RECORDERS
short waves to q “oround”
recording station.

Above—Automatie weather transmit-
ter achich attaches to balloon. Be-
low—Typical recorder used at ground

station.
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Balloon Radioes Weather by Short Waves

Automatically Without Aid of a Crew

By RENE LEONHARDT (Berlin)

HAT are the
Wair conditions

at a height of
45,000 feet or more?
Daily records of the
temperature, humidity
and air pressure will
shortly have to be
known by weather re-
cording stations for
the benefit of aircraft
pilots. Today the av-
erage plane flies at a
height of 10,000 to
20,000 feet, but due to
the decreased air re-
sistance encountered
at higher altitudes,
airplanes fitted with
super-charged motors
will tomorrow fly at

radio-recerver

fitted with suitable in-
dicators, which operate
switches in the radio
transmitter periodical-
ly. The radio weather
signals received from
the halloon at the re-
ceiving station on the
ground are translated
into mechanical mo-
tions and correspond-
ing marks made on
the revolving paper
charts.

The height of the
balloon can be de-
duced from a table
giving the various al-
titudes corresponding
to different air pres-
sures. If it is desired

heights of 40,000 to
60,000 feet. Evennow
it is very desirable
for both the scientists
and also for the air traffic experts to
know and study the daily changes in tem-
perature, humidity and air pressure of
the upper atmosphere. The illustration
on the opposite page, together with the
one showing a typical ground station re-
corder, illustrate the latest high-altitude,
automatic, radio transmitting apparatus
devised by Professor Moltshanoff, the
Russian scientist, for use with the North
Pole expedition on the ship “Malygin.”
This apparatus, without human assis-
tance, and when secured to a balloon

Burglar Alarm Notifies Pol

One form of radio receiver and motor-driven weather rvecorder used on ground.

filled with hydrogen or helium gas, gives
continuously and progressively reports
on the air pressure, degree of moisture,
and temperature of the air, which con-
ditions are recorded graphically by auto-
matic radio receivers and pen recorders
located at the ground station. The re-
cording instrument on the ground may
be installed in the regular weather bu-
reau laboratory or they may be portable
such as for use with a polar expedition.
The automatic transmitter and air con-
dition detectors carried by the balloon are

N automatic de- s

vice that broad- i
casts a burglar @
alarm code to po-
lice car receivers
and which also
snaps a photo of
the burglar, has re-
cently been perfect-
ed by Mr. Fred A.
Miller of St. Louis,
Missouri. The ap-
paratus here shown
was recently given
a practical city-
wide test in con-
junction with the
'St. Louis Police De-
partment and the
apparatus was
found to work per-
fectly in the dem-

Fred A. Miller who
conceived the idea
of ashortwavebury-

onstration. Reports
state that it has re- lar «alarm, which
5 . not only sends a
ceived the unquali- { radio warning to
fied approval of nu- police car receiv-
merous_police offi- ors, but which also
: te 3 8 snaps -a@ photo of
cials. ’I_‘hls ingeni the intruder.
ous device perfect-
ed by Mr. Miller,
utilizes a short
wave radio trans-
mitter, as shown at

www americanradiohistorv. com

to determine the di-
rection in which the
balloon lies, although
it may not be visible
even with binoculars, this factor can be
obtained by means of a radio loop re-
ceiver, fitted with angle measuring scales
of the type described by Captain James
A. Code, Jr., of the U. S. Signal Corps,
in an article which appeared on page 248
of the December '31-January ’32 issue of
this magazine.

In the radio balloon set described by
Capt. Code, in the issue of SHORT WAVE
CrAFT referred to, the length of the waves
radioed from the balloon was 125 meters
and the signals were heard eleven miles.

ice and Photographs Intruder

the right of the pho-
to, connected with a
special code trans-
mitting circuit,
which causes a suit-
able message to be
sent over the air
to police cars and
headquarters atany
time when a break
in the alarm circuit
occurs. When de-
sired, direct wires
may lead from the
set to police and fire
headquarters. The
code message is in-
scribed on a phono-
graph disc record,
which can be seen
in the center of the
photo just in front
of Mr. Miller. If
an intruder should
set the device in
action, the record
turntable starts re-
volving; the trans-
mitter is energized
and simultaneously
a camera and flash-
light snaps a pic-
ture of the person.
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Sandra Phillips and Peggy Kee-

nan, red-headed two-piano team,
presented their “Piano Pictures” pro-
gram over WABC and the entire Colum-
bia coast-to-coast network from an air-
plane hovering above New York at an
altitude of 10,000 feet, As well as the
music of their two pianos, a two-way
conversation between
the plane and a
ground point
was in-

NOVELTY in aviation broadcasts
A was accomplished on May 2, when

cluded as
part of the
broadcast, which
marked another achieve-

ment in unusual short-wave broadcasts
for Columbia.

It will no doubt be of interest to read-
ers to know how this was accomplished,
and a technical description and engineer-
ing diagrams disclosing the methods em-
ployed follow.

Two things were essential; first, to
equip the plane with a miniature broad-
casting station and studio; and, second,
to equip a suitable ground point for the
reception of the airplane transmission
and the location of the “cueing” station.

The airplane, which was piloted by
the highly capable A. P. Kerr, Assistant
Operations Manager of the Eastern Air
Transport, was a giant 18-passenger E.
A. T. Curtiss Condor, powered by two
625-horsepower Conqueror motors. This
alone offered a problem from the stand-
point of motor-noise interference. The
plane was equipped with a portable 50-
watt phone transmitter, W2XDZ, especial-

SHORT WAVE CRAFT

ly modified to pass
all frequencies with-
in the musical range.
The power supply
for the transmitter
was furnished from
a 1250-volt dynamo-
tor which was driven
by a 12-volt bank of
storage batteries. In-
asmuch as the drain
on the batteries
was quite
heavy, it

W a s necessary to
float them across a
50-ampere generator.

A quarter - wave
trailing transmitting
/' antenna, 94 feet long
¥ and weighted at the end,
was dropped through the
floor of the cabin.

g =

Sandra Phillips and Peggy Keenan,
whose piano duet was broadcast by
short waves from a plane in flight.

Short wave “cueing” transmitter for talking to plane.

www americanradiohistorv.com

Speech tnput and three short wave recetuing sets at
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‘ground’’ station.

The

One of the greatest short wave broad-
casting stunts ever staged was recently
accomplished successfully over the “Co-
lumbia” network, when a giant eighteen-
passenger Curtiss Condor plane flew over
New York City carrying entertainers,
whose concert performed aboard the
plane was picked up by short waves.
The broadcast was then amplified by the
ground station and fed to the network.

frequency used was
2,478 kilocycles. Be-
fore landing, the an-
tenna was reeled in,

All of this equip-
ment, in addition to
the short-wave and
long-wave receiving
sets, was located in
the forward of the
plane’s three com-
partments, directly
behind the nose of
the plane, where the
two pilots were lo-
cated. This left the
center compartment
between the control
room and the studio
for the carrying of
invited guests .and
for use as a “buffer”
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RECEIVING
HERIAL NO2

compartment tohelp iso-
late any noise between
the control room and
the studio.

The studio, located in
the rear compartment
of the 58-foot long cab-
in, in order to be as far §
from the motors as pos- \X
sible, was entirely cov-
ered with ozite of three-
inch thickness, heavily
draped and carpeted.
The two pianos used were
of the small, “night-club”
type, and the actual pick-
up was made by suspending
dynamic microphones inside
the pianos. John Mayo, the
announcer who worked in
the studio with the piano
team, was equipped with a
special close-talking aviation
type microphone. From this
deseription it is evident that every pos-
sible precaution was taken to eliminate
any outside noises whatsoever.

In order to accomplish the two-way
coniversation which was carried on dur-
ing the program between Mayo on the
plane and Paul Douglas at the Colum-
bia Building in New York, Mayo was

‘Actual photo of the

RECEIVING

139

T he short wave ap-
paratus was (n the
front of the plane
and the sound-insu-

=

125 FT ANTENNA
FOR TRANSMI/I7-
TING PROGRAMS

AERIAL N9/ lated studio in the

rear,

e V,v"V' ),"MW —:- \

SHORT WAVE =

BROADCASTING =
ROOM ==
=
NS ——— —

equipped with ear-
phones, through
which he monitored
the entire program,
including the con-
versation from the
ground. The guests
who made the trip
were also equipped
with ear-phones so
that they could hear
the entire program
as it was broadcast
over Columbia’s New
York station, WABC.
Including pilots, performers, engineers,
and non-participating guests, thirteen
persons in all made the flight.

The ground point layout, while not
quite so intricate as the plane installa-
tion, still presented many problems, due
to its location, on the roof of the Co-

(Continued on page 174)

:

plane in flight, —_

showing transmit-

ting antenna.
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Fig. F—Fred A. Parsons, the builder and owner, seated at his short-wave station card
file of 8,000 short wave stations!

HE idea seems to be prevalent

that amateur short wave stations

consist of piles of junk in the

cellar or the attie, with disorder
and confusion belying the remarkable
eflicieney with which “hany”’ short-wave
apparatus is credited. Undoubtedly this
reputation is deserved by some installa-
tions, but a great many amateurs who
pride themselves on their workmanship
as well as their technical ability have
constructed stations that rival or even
exceed expensive commercial stations on
the points of efficiency, flexibility, con-
venience, compactness and appearance.

An example in point is the fine outfit of
Fred A. Parsons, who has successfully
overcome the limitations of a New York
City apartment and has created a radio
station that excites envy and admiration
in every visitor who sces it.

The accompanying illustrations speak

Above: Fig. E—The compact ‘‘workshop”’
of Mr. Parsons, which 1s merely a con-
verted clothes-closet.

Left: Fig. B—Back view of the instru-
ment racks, showing the angle-iron con-
struction and the compact grouping of the
parts. Everything is open and accessible in
spite of the apparent crowding.

volumes for the patience and ingenuity
of the builder, who has been a radio
amateur since the days when station
owners selected their own call letters and
wavelengths and kept their neighbor-
hoods in an uproar with their thundering
“open spark-gaps.” In a twelve-foot
square bedroom (which, incidentally, still
serves as a bedroom during those brief
hours when he is NOT playing with his
apparatus), Parsons has constructed a
commercial-appearing panel and table
that is the last word in operating con-
venience and flexibility. See Fig. A.

www americanradiohistorv. com
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A de Luxe
Station

A TINY

By ROBERT

One of the most elaborate “ham” sta-

tions in the eastern part of the United

States, is that owned and operated by

I'red A. Parsons, who has designed and

built a really “first-class” transmitter
and receiver,

A framework of angle-iron members sup-
ports three rows of bakelite panels, which
are 5 feet, 2% inches wide over-all and
stand 6 feet off the floor. All receiver
parts and associated control devices are
mounted behind these panels, the floor
being clear except for a dynamic speaker,
which is too big to put anywhere else,
and a closed “B” battery box. The com-
pact manner in which the parts are sup-
ported is clearly shown in Fig. B, which
was taken with the camera right up
against the wall. The panels are spaced
about three feet in front of the latter,
so that the owner can walk around and
work on the apparatus comfortably.

The center of the operating table is
dropped in the center, to accommodate a
typewriter. At the left is a steel filing
cabinet containing what is probably the
most remarkable short-wave log used by
any amateur. It holds more than 8,000
separate cards, one for every short-wave
station in the world, amateurs excepted.
This will be described in greater detail.
To the right of the table is a 50-watt
transmitter which is just undergoing
completion. This is shown better in the
close-ups of Figs. C and D. The loop
visible in Fig. A is used experimentally
for broadcast and 700-meter commercial
reception.

The first vertical panel (to the left)
consists of five individual panels. From
top to bottom they serve as follows: (1)
low voltage A.C. supply for tube fila-
ments, pilot lights, etc., A.C. voltmeter
and ammeter; (2) storage battery charg-
ing panel (note rectifier tube in Fig. B),
D.C. voltmeter and ammeter; (3) fuses
for all filament and plate circuits; (4)
storage battery load meter; (5) main
short-wave receiver. The latter is a rug-
gedly built set using one T.R.F. antenna
stage, one untuned R.F. intermediate
stage, regenerative detector and two-
stage, transformer-coupled audio ampli-
fier. It tunes from 15 to 550 meters and
uses Interchangeable plug-in coils. It
may sound very inconvenient to walk
around to the back of the panel to change
coils, but actually this is a very minor -
matter, since the same set of coils is
kept in place for an hour or more while
really serious listening is being done.

There are four panels in the center
rack, as follows: (1) special resistance-
coupled A.F. amplifier for television
work; (2) push-pull ’45 amplifier for
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Amateur

Built In
SPACE

HERTZBERG

Mpr. Parsons, whose station is here por-

trayed, has 8,000 short wave stations

card-indexed! W ith two receivers, Mr.

Parsons can listen simultaneously to

both sides of a conversation on a single
loud-speaker.

operation of the big dynamic speaker—
the third tube is a '80 rectifier; (3) plate
voltage and plate current meters, in “B”
battery circuit to short-wave receivers;
(4) control panel consisting of ten plugs
and 30 jacks. This is a very tricky
arrangement, and makes for extreme
flexibility. It allows “juggling” of loud
speakers, amplifiers and receivers in in-
teresting combinations. Needless to say,
the wiring is a bit complicated, and took
considerable time and effort.

The third and last rack holds four
more panels. From top to bottom they
function as follows: (1) relay circuit
with D.C. milliammeter, to feed amplifier
output to telegraph sounder or tape re-
corder; (2) high voltage supply for am-
plifiers and various experimental ap-
plications; (8) separate amplifier for
sounder or recorder, used with very weak
signals; (4) _auxiliary short-wave re-
ceiver, a duplicate of the one on the left.

The use of two short-wave receivers,
properly “mixed” through the switch-
board into a single loud speaker, permits
a very desirable operating feature: the
reproduction of BOTH sides of a tele-
phone or telegraph conversation without
the frantic dial twisting necessary when
only a single receiver is available. This
greatly increases the fun and enjoyment
obtainable from the short waves. After
hearing this system in operation you will
never be satisfied with only ONE set!

The short-wave transmitter, illustrated
in Figs. C and D, was built on a sepa-
rate frame-work to prevent trouble due
to’R.F. pickup by the receiver units. It
is 5 feet high, 2 feet wide and 1% feet
deep, and consists of three sections: top,
transmitter proper; center, filter system;
bottom, power units. The transmitter
circuit is of the standard master-oscilla-
tor-power-amplifier type, and employs a
210 oscillator feeding into a 50-watt am-
plifier. The oscillator is tuned in the
so-called 80-meter band, and the amplifier
may be operated either here or in the
40-meter band, the second harmonic of
the oscillator being utilized. The trans-
mitting antenna is a single wire voltage-
fed Hertz. This is the simplest of trans-
mitting antennas, and is very practical
for apartment dwellers who have land-
lJords and fussy neighbors to contend
with.

At the time this article was written
My. Parsons had not yet received his

SHORT WAVE CRAFT

Fig. A—General view of Mr. Parsons’ station. At the extreme left is the card filing
cabinet, in the center the operating table and instrument racks, and at the extreme right
the short wave transmutter.

Above: Fig. D—Back view of the trans-
mitter. Notice the logical arrangement of
the parts and the neatness of the wiring.

At Right: Fig. C—Front view of the 50-
watt transmitter. T he panels are of bake-
lite, the framework of wood and iron.

All Photos by the Author

license and call letters. Many old-timers
may remember him as 2ABM.

If the reader has gotten the idea that
Mr. Parsons had a complete machine
available for the construction of his spec-
tacular station, let him take a look at
Fig. E. This shows all the tools and
equipment Mr. Parsons used, and inci-

www americanradiohistorv. com

dentally it shows how the limited space
of a clothes-closet may be employed to
the greatest advantage. The assorted
hand tools are kept in straps on the
inside of the closet door, where they are
within easy reach of the radio table.
The closet itself is lined with shelves
that hold the usual conglomeration of
loose parts and supplies owned by every
radio experimenter.

The card file of short-wave stations,
previously referred to, is Mr. Parsons’
special pride and joy, and is without
equal in the amateur field. Amateur sta-

(Continued on page 184)
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S is well known, fading plays a very
unpleasant role in radio reception,
For a long time specialists have

been striving to eliminate it.
Fading might well have its origin in
the fact that at rather great distances

The new transmitting antenna which Ger-
man engineers intend to erect at Munich.
Here the central transmutter at S energizes
the arcle of antennas us shown. with the
result that with the reception of the dif-
terent waves from the respective antennas,
a4 mean average strength of signal will be
picked up by the receiver.

from the transmitter, the waves no longer
reach the recciver by gliding over the
surface of the earth, but through the air.
In general there reaches the receiver not
a single wave, but several of them, whose
paths are of different lengths. If the
lengths of the paths are in a certain
relation to the wave length, it can hap-
pen that two waves entirely e¢fface each
other at the place of reception, so that
the broadcast entirely disappears at the
loud-speaker.

In receiving short waves coming from
far-distant stations, it has been observed
that in a circuit about a place of recep-
tion, the fading does not occur at the
same time. Consequently in the great
German receiving station of Beelitz, sev-
eral locally separated receiving an-
tennas have been installed, which in the
case of difficult reception conditions all
receive the same station (but have fad-
ing periods at different times) and de-
liver the signals received to a common
amplifier. If enough of these receiving
antennas are present, then the individual
telephonic currents coming from the in-
dividual receiving antennas are super-
imposed on one another, and result finally
in a fairly uniform telephonic current,
so that in the head phones or loud-
speaker at the place of reception, the
fading is scarcely noticeable at all.

The former German radio station at
Munich is now to be strengthened in a
very short time. A new antenna is to
be built, since the previous masts were
buckled by a storm a few months ago.
The authorities are considering whether

By DR. FRITZ NOACK,
Berlin

an antenna shall not be built at Munich
which will more or less completely elim-
inate the fading at every point of re-
ception, or at least make it endurable.

Such a “fading-proof” antenna as-
sumes the following proportions: As with
a fading-free reception system it will also
be a matter of simultaneously operating
several transmitting antennas of the
same kind, spatially separated, with one
and the same oscillation of the centrally
located transmitter; then the most varied
waves go out at the same time from the
individual transmitting antennas. At the
point of reception one will then not only
pick up the waves from a single antenna,
which may be subject to fading, but also
the waves from the other transmitting
antennas, for which, because of their
spatial separation, the fading will pre-
sumably be pereceptible at different times
at the point of reception. Vertical single-
wire antennas will be used, their length
being in a definite proportion to the

Not only in short wave transmis-
ston but 1in long wave as well,
fading 1s one of the problems
which has baffled radio engi-
neers. Two new antenna systems
designed to reduce or practically
eliminate fading have been de-
veloped by German engineers
and are here described by Dr.
Noack. One of the new antennas
s to be erected at Munich and
the other at Zeesen.

wavelength sent out. Theoretical calcu-
lations show that such an antenna can
in fact have as a consequence a con-
siderable reduction of the fading phe-
nomena. Whether this antenna will be
established in Munich is not yet certain,
but it is of interest that such a new
antenna design has at least been con-
sidered.

On this occasion I should like to de-
scribe another novel antenna form, which
also comes into consideration for trans-
mitting purposes, which, for definite rea-
sons, is suitable only for short waves.

In Zeesen, near Konigswusterhausen,
stands the German short wave station
which rebroadcasts overseas on a wave
length of 31.38 meters most of the Ger-
man long wave broadcasts. This trans-
mitter is demonstrating the phenomenon
of being received well only at great dis-
tances, while in the vicinity of the sta-
tion it is heard relatively poorly. On
the other hand, however, the short wave
transmitter is supposed to cover all Eu-
rope, of course, and to he easily audible

www americanradiohistorv.com

in all Europe. The reasons for the pecu-
liar reeeption conditions of a short wave
station at nearby distances lie in the fact
that the waves, right at the point of
transmission, rise steeply into the air
and deseribe on the way to the point of
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The new “‘vertical cage’’ transmitting an-
tenna designed for the famous Zéesen sta-
tion. With this antenna arrangement a
signal eight times more powerful than that
ordinarily picked up at a given distance
from the transmitter (s made possible.
Using this antenna the signals are radi-
ated (n all directions equally; in conse-
quence at any given instance, the receiving
station will pick up a signal free from
fading.

reception the above mentioned great arcs
through the atmosphere, thus becoming
easily perceptible at a great distance
from the transmitting station, but “skip-
ping” or jumping over a so-called “dead
zone” between the station and the dis-
tant point of reception. If it were pos-
sible so to influence the radiation of the
waves from the transmitting antenna,
that they would be propagated predomi-
nantly parallel to the surface of the
earth, to be sure, in any desired direction
from the station in the same way, then
it would be possible to provide sufficient
reception energy, even for relatively
nearby points of reception everywhere
around the station,

Antenna a Cage-like Affair

The Telefunken company, which also
built the Zeesen short wave transmitter,
has now instituted experiments in this
regard. While formerly a direct vertical
wire was used at Zeesen as an antenna,
a brand new antenna system will soon
be put in operation, whose plan is here
shown. As shown, the new antenna is a
sort of cage affair. On a wooden mast M
are attached at the top and at the height
of about 25 meters (82 feet) beams T.

(Continued on page 180)
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How To Become a RADIO AMATEUR

No. | of a Series—Specially Prepared by John L. Reinartz

N this series of articles on “How

To Become An Amateur,” an at-

tempt will be made to so arrange

the designs that all parts can- be
used over again in one way or another.
This will conserve both material and
money, as you will have use for them
later when you will want to build more
expensive sets.

The most simple and yet really prac-
tical receiving set is the crystal detector
outfit. This type of receiver will receive
only signals that are modulated at some
audio frequency and as this is what we
want to receive we will build one. Such
a receiver has in its simplest form a
coil which can be tuned, an antenna, a
ground connection, a crystal detector and
a pair of ear phones. To make sure that
our crystal detector is working properly,
we add a small buzzer, a dry cell, and a
button which we push to set the buzzer
going while testing the crystal. The
whole will be mounted on a panel and
enclosed in a box. When completed it
will be something for the beginner to be
proud of.

Making the Coil

To make the coil we are first going to
build a form upon which to wind the
wire. This form is a wooden disc two
and one-half inches in diameter and one
inch in thickness. See Fig. 1. Through
a hole in the center we mount a handle
by which it can be held in the left hand
while wire is being wound on it with
the right hand.

John L. Reinartz—one of the shining lights in
the world of amateur radio and short waves. It
might easily be said that the name of Reinartz
and short waves are synonymous. Mr. Reinartz
made his first bid for fame in the realm of short
waves and amateur radio by designing the famous
receiving circuit which is known all over the world
as the ‘‘Reinartz’” circuit. Mr. Reinartz is at
present an electrical engineering consultant. He
has coentributed many articles to the radio press
and devised many valuable and interesting circuits
and devices covering short wave transmitters and
receivers,

the first nail to the second nail, then to
the third nail, and so on around the
form, going from the left side of one
nail to the right side of the next nail
in basket weave form. When we have
wound on fifteen turns we take off a
loop and wind fifteen more turns, make
another loop and wind fifteen turns more.
This time, instead of making a loop, we

cut the wire, leaving about a six-inch
lead. Then, starting with the next nail,
we again wind on turns as follows: Two
turns, a loop, two turns, a loop, two
turns, a loop, two turns, a loop, two
turns, a loop, two turns, a loop, two
turns a loop, and two turns, a loop, and
then fifteen turns, a loop, and then ten
turns, a loop, and then ten turns, which
finishes the coil. Before taking the nails
out we first boil some paraffin in a dish
and dip the coil into it. After it cools
down and the paraffin has hardened we
carefully pull out each nail. Do this
without disturbing the coil in any way.
Slide it off the form and then with a
needle and some coarse thread sew
through the places that the nails fitted
through, going from one place to the next
around the coil twice and tie the ends
as they meet. There will now be no
danger of the coil falling apart. We
lay the coil aside and take up the matter
of the panel on which our parts are to
be mounted.

The Panel

The panel should be not smaller than
7 x 12 inches, and 7 x 14 will not be
too large. On it are mounted two con-
densers, seven binding posts and three
switch levers so located that they will
look nice and symmetrical. We lay them
out as shown in Fig. 2. The two con-
densers are regular variable condensers
as used for receivers, being of .00035 mf.
capacity. Two of the switch levers are

to have four con-

Around the outer
diameter of the
disc we drill nine
equally spaced
holes to take nine
ten - penny nails,
which will just fit
tightly but which
can be pulled out
with a pair of
pliers. We are
now ready to wind
our coil, using No.
24 double cotton
covered wire, We
start by winding
a couple of turns
around the handle

code; 6—QObtaining a license,; 7

OHN L. REINARTZ, whose name is known to every radio amateur or
“ham,” no matter whether it is in New York City, Java or South Africa,
has agreed to prepare a series of twelve articles for SHORT WAVE CrRATT. The
editors have received so many requests from readers who are interested in learn-
ing the “stepping stones” in the career of a full-fledged licensed radio amateur,
that they asked Mr. Reinartz to prepare this series, number one of which ap-
pears herewith. The titles of the eleven monthly articles which are to follow are :
2—The vacuum tube, plotting a curve; 3—Adding the vacuum tube to
vour receiver; 4—dAmplification, different ways to obtain it; 5—Learning the
Transmitting circuits—building a transmitter;
8—Choosing the right transmitting antenna for your location; 9—W avemeters
—building one; 10—"Going on the air”; 11—Modulation
C; 12—Making it a phone station.

tact points and
the other to have
nine contact
points. The bind-
ing posts are
mounted two in
each upper corner
and three equally
spaced in the top
center. They are
an inch apart and
three-quarters of
an inch from the
edge of the panel.
‘When markingthe
points, do so on
the rear of the
panel and keepthe

classes 4, B and

and then around

www americanradiohistorv. com
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BUILD THIS POCKET

HO among us has not wished at '\
one time or another for a good
pocket receiving set on which we
could, perchance, listen to music

and speech from the broadcast stations in

the 200 to 550 meter band, and when de-

sired, switch over and listen to the fas-

-inating mysteries of the short waves,

se it police calls—foreign broadcasts—or {

vadio amateurs “chewing the rag”? J

L Sl

An interesting close-up of the “pocket receiver’”’ held in
the hand and with one side of case removed.  1—hknob
for tuning condenser 5. 2—knob for adjusting regenera-
tion control 3 and switch 4. 5—"A"" battery resistor;
6 —socker for tube 7, which is inside the tuning coil 8;
9—second-tube; 10—"A"" battery; 11—""B”" battery.

The authors con-
ceived and built the
coat pocket receiver
here illustrated and
described and had a
world of fun with it.
We’ll bet it you once
build one of these
pocket receivers that
you will never again
be without one, as
you will be surprised
how natural and con-
venient it is to grab
up a receiver of this
type and slip it into
your pocket, portfo-
lio or overnight bag.
No EXTERNAL PRAT-
TERIES TO FUSS WITH
i-and simply a pair
of flexible wires, with

spring clips soldered to their
free ends, one of which you
can connect to any grounded
metal pipe or other system,
while the “aerial” clip may
be attached to any one of a
dozen temporary or impro-
vised aecrials. For example,
in some of the tests made
by the authors, the ground
clip was attached to a steam
radiator, while the aerial
wire was clipped on to the
chain from a lamp socket,
and good reception was at
once obtained. You will be
astonished at the many nov-
el “aerials” and “grounds”
you will be able to use to
receive signals on—includ-
ing metal bedsteads, metal
filing cabinets, boilers, wire
fences, telephone lines, ete.
One stunt is to connect the
ground wire to any pipe
system and the aerial lead
to a pie-plate or a piece of
circular metal on which a
desk telephone is placed, re-
ception being afforded by
the capacity-effect between
the felt-covered metal base
of the phone and the tin
pie-plate.

A complete radio set which
can be carried around in
your coat pocket! Here it
is, and a mighty interesting
gadget to intrigue the me-
chanical ingenuity of the
reader. For size it is 9

www americanradiohistorv.com

Pocket-size receiving sets have been the goal of short wave experi-
menters the world over, but thus far we have not seen a pocket
receiver as small as the one here described, which would give the
signal strength in the phones that this receiver does. In fact, the
signals are sufficiently strong to operate a sensitive loud-speaker unit,
where some form of horn of the folded or telescopic type is to be used.
Coil data are given for reception on wavelengths from 20 to 550
meters. This receiver contains batteries, tubes and all tuning apparatus. \.

7

inches long, 4 inches wide and a little
over 1% inches deep. Thus this set will
fit into the average top-coat pocket with

no trouble at all.
The

Circuit

The electrical circuit of the set is sim-
ple enough, consisting of but two tubes.
The first tube is a detector, which is
resistance-coupled to the first audio stage.
Regeneration is controlled by the 50,000-

ohm potentiometer.

As the number of

turns on the feed-back coil is larger than

normal, the action

of the feed-back cir-

cuit is unusually good.
An interesting point should be noted

in the electrical

circuit and that is

3"

SN
i
i
I

coiL
Ne.l

I

TO REGENERATION TROUND

GRID
GRID LOW HIGH

bith
il
I
TAP COIL
NQ 2

WAVE BANDS oL
IN METERS N2 L

CoiL TAP WIRE
N2 2 AT SIZE

550-240
( )LONG TAP 72 TURNS

240-125 /SHORT TAP

119 TURNS | 31 TURNS | N2 34 ENAM.

50- 20 /stoRy Tap |15 TVRNS

(lOO - 50') LONG TAP

24 TURNS[12 TURNS | N2.18 ENAM.J

N\

Cotl winding data (s given above for both
short and broadcast waves,

At left—Appearance of
the complete ““pocker
recetver” for short and
broadcast waves. A and
B. acrial and ground
wires; C, tuning knab:
D, cord tip and jacks
for switching from
short to BC waves; E
ts the regeneration con-
trol knob, and F, phone
cord jacks.

the use of an auto-
transformer connec-
tion to increase the
sensitivity of the en-
tire receiver. The
gain over the ordi-
nary method of con-
nection of simple de-
tector tuning coils, as
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indicated by the results obtained, led the
author to build coils to cover various
bands. By the limits of the switch con-
nections here employed, no more than two
bands can be covered. Therefore, it is
necessary to determine just which bands
are to be covered and to wind the coils
with the proper number of turns as in-
dicated in the chart. If the constructor
wishes, he can take small radio-frequency
choke ecoils and remove turns until the
required band is covered.

To duplicate the tuning arrangement
as shown in the drawings, it will be
necessary to use three chokes, one for
the short waves, one for the long waves
2111 one for the feed-back or regeneration
circuit.

RECEIVER

By HUGO GERNSBACK and C. E. DENTON

SHORT WAVE CRAFT 145

total current consumption of the set is
.12 ampere, plus the plate current of the
two tubes. Three of the small fountain-
pen style flashlight batteries (3 volts
each) are used to light the filament.
T nese three batteries are connected in
parallel. The plate supply consists of
a number of the same units connected
in series. This provides sufficient energy
as far as the “B” supply is concerned
to run the set for hours at a time. The
batteries used as the ‘“A” supply should
not be used continuously, but should be
allowed to recuperate after being in use
for more than two hours. If this is
done the life of the batteries used in
the “A” supply unit will last a long
time. These batteries were secured from
the 5 and 10c stores.

GND. ANT.

A.F,AMD,’ZS(N
17

Max D. Pearlman tuning in a station on

the “pocket receiver.” The choice of short

or broadcast waves (s provided, and wrik

a good pair of phones some very excellent
results have been obtained.

The mechanical construction of the box

must be left more or less to the builder.

It seems that it is not always easy t

\_F

.-.-Ei obtain fibre of the required size. Many

i - of our readers who are good carpenters

Q can make a neat box of 2 or 3 ply veneer.

N > B4 Do not use metal, as the proximity of the

coil to the case will upset the inductanc>

= - — 7 values of the coils and increase thei-

Figure 6 shows picture diagram which anyone can easily follow in building the
““pocket recetver’” here described.

2-tube, battery-operated,

FIG. 2 FIG.3

\K ‘r

The two diagrams above show the inter-

esting auto-transformer connections em-

ployed in the design of this “‘pocket’ short
and broadcast wave recerver.

At right—Another view of the “pocket
receiver”’ showing tuning inductance re-
moved from~ its position over one of the
vacuum tubes, together with “A”" and “B”
batteries, which are composed of a number
of fountain-pen flashlight, three-volt units.
An ideal job could be made with a fibre
case covered with leather

Power Supply
The power supply is as simple as can
be. As the filaments of the two tubes
are rated at 60 milliamperes each, the

losses.

The coils as specified in the cix-
(Continued on page 174)
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Low-Power PHONE
TRANSMITTER

R e

Rear view of portable phone transmitter designed and built by John Brennan, Jr.,
W2DJU. National ““Class B’ amplifier transformers are used.

HY a portable transmitter? Prob-

ably there are as many answers

to that question as there are per-

sons who build one. But perhaps
no stranger reason can be given than the
one that, in his browsing around the pile
of accumulated junk which finds itself
in the possession of most experimenters,
the builder comes across a discarded cab-
inet and wonders what he can build to
fit in it. More often than not he is wont
to say to himself, “Hm, an old cabinet.
Just the thing for a portable transmit-
ter.” The cabinet being father to the
idea, he (the father) is promptly rele-
gated to the background in the ensuing
events and all attention is centered on
the desirability and shortcomings of cir-
cuits, the choice of tubes, and so on, ad
infinitum.

While always having wanted to build
for himself a portable transmitter, the
author never quite got around to the
job until he happened to come upon an
old DeForest cabinet which in former
days housed the now forgotten reflex
receiver. You know the kind—a lid on
top; double doors in front, and a com-
partment in the bottom for “B” batteries.

In an effort to choose the best of cir-
cuits many past issues of radio maga-
zines were religiously studied and, as it
was thought at the time, a really service-
able circuit arrangement was chosen. It
is shown diagrammatically in Fig. 1 and
consists of an isolated oscillator and
single pentode R.F. amplifier for the
radio-frequency portion of the transmit-
ter and a pair of pentodes in parallel for
the modulator.

Class “B’” Modulation System Used

In a subsequent chat with genial Joe
Heller, chief engineer of the Wireless
Egert Engineering Company, this design
was discussed and finally discarded for

(@ PWR| ﬂ

INT.
03¢~ RF,

PWR.
AMP.

P.P,

o e b0
| B I
AUDID| |AUDIO T

FIG.1 . Audio 6.2

Fig. 1 above shows simple phone trans-

mitter line-up; Fig. 2, new circuit arrange-

ment of phone transmitter here described
and illustrated.

one which, while doubling the number of
tubes originally planned upon, would
more than justify their use in the quad-
rupled power output obtained with their
use. This was made possible by the use
of the now popular Class B type of
modulation in preference to the former
type .A Heising modulation system.
Briefly, the new circuit arrangement
consists of an isolated oscillator, followed
by an intermediate R.F. amplifier using
a pentode, which, in turn, feeds a pair
of pentodes arranged in push-pull to form
the final or power amplifier R.F. stage.
The audio system consists of a first audio
stage followed by a second using a pen-
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of the
Portable

Type

Designed and Built by

JOHN B. BRENNAN, ]Jr.
Ww2DJU

tode, which, in turn, feeds a pair of
pentodes arranged in ‘“push-pull” It
will be seen that, diagrammatically, the
radio and audio portions of this trans-
mitter are similar. The diagram is shown
in Fig. 2.

Now, without going into the actual
construction of such a transmitter, let
us examine for a moment the prime
requisites of a portable.

First, it should be compact and not
too heavy.

Second, tubes should be selected which
will require a minimum plate supply
voltage and six volts filament supply.

Third, it should employ a circuit which
will give maximum dependable coverage,
per tube used; the circuit should not be
an ‘“‘expensive” one.

Just how well these requirements are
met in the transmitter whose construc-
tion is to be described here is illustrated
as follows:

First, a most compact arrangement of
the parts employed in construction is
obtained, as is shown by the accompany-
ing illustrations. Second, tubes have been
selected which require no more than 135
volts plate supply and six volts (storage
battery) filament supply. Third, a most
efficient R.F. circuit is employed and with
the class B modulation system referred
to and shown in the diagrams, essentially
100 per cent modulation is obtained. Con-
sidering performance in output watts,
the transmitter is a most economical one.

Tubes

Most ideally suited to use in a portable
radiophone transmitter are the new six-
volt automobile tubes, which are now
generally available. These tubes, or
more correctly the Triad T-237s and

n—

N
I oy
TG v
{T- . 6V. =|T "
CRVSTAL J -l- ) Lfmﬁ"—i-
L S FIG.4 YR.ke.

“

Fig. 4—Crystal control circuit which may
be employed, at the option of the builder.

RE
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T-238's, are similar in construction to
their older brothers, the A.C. type tubes,
in that electron emission is obtained by
means of a coated cathode which is
heated by a filament. The filament is a
heavy, rugged affair and has been de-
signed particularly to withstand the jars
and shocks incident to their use in mov-
ing automobiles.

Since they require no more than six
volts for filament supply, the regular car
battery can be used for this purpose
when the transmitter is carried by car
to some remote point. Also, maximum
efficiency is obtained when their plates
are supplied with 135 volts “B” battery,
another point in their favor, since weight
is a considerable factor in the operation
of a short-wave portable. The use of
other types of tubes might require a
great deal more plate supply with no
commensurate increase in efliciency.

It is only fair to mention that the
desire for a transmitter as efficient as
possible, within the limits imposed by
the requirements outlined previously, had
by this time become uppermost in the
mind of the author, while the original
idea of attempting to build a transmitter
into a given cabinet was discarded en-
tirely, with the result that the cabinet
was put back with the other junk, from
whence it came, to gather the dust of a
few more years.

Suit Yourself with Layout

It is probably true to state that the
circuit arrangement of a given trans-
mitter, as printed on paper, will suggest
a certain type of breadboard layout to
the experimenter and from this point on
it becomes a matter of condensing and
making more compact the physical ar-
rangement of the required parts, so as
to arrive at a desirable and neat appear-
ing type of construction. For this reason
the author does not advance the particu-
lar type of construction which he has
employed as the only one which will be
suitable. Much latitude in layout exists
and it is with the idea in mind of pre-

COlIL TABLE ﬂ

coiu 80 METERS| 160 METERS
L1 35 TURNS 60 TURNS
L2 35 TURNS 60 TURNS
L3 35 TURNS 60 TURNS
L4 10 TURNS 15 TURNS

WIRE NQ. 20 NQ. 24

BOTH SPACE WOUND

L3, L4 WOUND ON SAME COIL FORM. L4
WOUND ON TUBE LOCATED INSIDE L4 J

k FIG.5

Fig. 5—Coul data table for 80 and 160

meter inductances.

senting to the reader only one of many
satisfactory types of layout that the fol-
Jowing constructional hints are given.
‘The individual experimenter can indulge
in any number of variations, just so long
as sensible reasoning is included in the
scheme of things.

The Transmitter Circuit in Detail

In Fig. 8 is shown the entire trans-
mitter circuit. It will be seen that the
oscillator V1 employs the conventional
Hartley system and consists of a single
'T-237 tube. The circuit is made to oscil-
late over a band of frequencies deter-
mined by the condenser-coil combination
-L1-C1. By means of a plug-in coil L1
the frequency band can be changed so
that operation may be had in all of the
government-licensed phone bands. Of

SHORT WAVE CRAFT

course, crystal control could be added,
if the experimenter’s pocketbook will
stand the additional expense. In that
case, the oscillator circuit is altered to
that shown in Fig. 4. This change, if

SHIELD BOX
FOR OSCILLATOR
STAGE
MADE FROM SHEET

T his very desirable and economical phone trans-
mitter can easily be carried in the car and can
be worked on batteries, either dry or storage.
T his transmitter uses eight tubes of the 6.3 volt
auto type and incorporates the new “Class B”
system of modulation. Extremely simple in de-
sign and construction, the transmitter here de-
scribed by Mr. Brennan is ideal for the amateur
whose pocketbook i1s limited. Data are given
for 80 and 160 meter operation.

COPPER
e

Fig.

6—Details of oscillator shield box
and cover.

Below—Top view of 8-tube phone trans-

mitter, using 6.3 wvolt auto tubes; the

plug-in inductances may be seen just be-
hind the tuning condensers.
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it can be afforded, is highly recommended,
since the stability of the emitted wave
is immeasurably improved and there is
less tendency toward frequency modula-
tion of the generated oscillations, a con-
dition which sometimes exists due to vi-
bration of the plates of the wvariable
condensers, improperly shielded oscilla-
tors, poor power-supply regulation, etc.

Energy from the oscillator is picked
off its-plate through a coupling condenser
C8 and thence fed to the grid of the
succeeding tube V2, a T-238 pentode.
This tube and its associated apparatus
comprises an intermediate stage of radio-
frequency amplification, the circuit being
tuned by means of the variable condenser
C3, which shunts the inductance L2; here
too the coil is of the plug-in type. There
follows a final or power amplifier stage
of radio-frequency amplification, consist-
ing of a pair of T-238 pentodes, V3 and
V4,arranged in push-pull. These tubes are
coupled to the previous stage by means of
a coupling condenser C9. The antenna is
inductively coupled to the plate circuit
of the power amplifier stage by means
of L4 and is tuned to resonance with
that circuit by means of the variable
series condenser C5, shown, A six-volt
flashlight P completes the antenna cir-
cuit, being used to indicate maximum
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\\7 Fig. 3—Schematic cir-
cutt for the 8- tube

RFC.
1

RFC
2
4

X

"B+'135V @

DOUBLE BUTTON
MICROPHONE d

P phone transmitter here
described, which can

or storage batteries, so
" ANT. as to be carri 4 (n the
L4 car 1f desired.

CPSE
included, so that this
milliammeter may be
plugged in at these
various points to read

the current in the
plate circuits.

If, however, the
meter is not perma-
nently included in the

5
A T
M o] éj B
AR
s RS
! L

al

FIG 3
S

"B+ 135V. &

layout, then, in the
preliminary tests
which must be made
to place the trans-
mitter in operation,
the meter must be
temporarily connect-
ed in the circuits
successively at these
points.

Assuming that the

V8 gy 135V.

construction has been
/A completed and that

the various circuits

flow of current in the antenna when the
variable condenser tunes the antenna cir-
cuit to resonance with the amplifier.

The Class “B” Modulator

The medulation system uses four tubes
in all, the first of which V5 is a T-237,
fed by the microphone M and microphone
transformer T1. It outputs to a standard
interstage audio transformer T2 which
is used as a coupling medium between
it and the succeeding T-238 pentode stage
V6. The final audio stage, which is
more correctly termed the modulator
stage, consists of a pair of T-238 pen-
todes, V7 and V8, arranged in “push-
pull.” These push-pull tubes are coupled
to the previous stage and to the R.F.
power amplifier by means of special
coupling transformers, T3 and T4, cs-
pecially intended and designed for use
in class I3 modulation systems. Actually,
the transformers used here were orig-
inally designed to work with type 210
tubes, but the plate impedance of these
tubes was found to be so nearly like those
of the -3%’s that the use of these class B
transformers with the -38’s is quite pos-
sible. It should be borne in mind, how-
ever, that this is purely a convenient
arrangement. Naturally, it would be
more satisfactory if transformers espe-
cially designed for use with the -38’s
were available.

Practically all of the information neces-
sary to the duplication in construction
of the transmitter described here is con-
tained in the various illustrations.

It might be noted that the construction
centers around a panel base, the tuning
condensers, microphone control, etc., be-
ing mounted on the panel, while the plug-
in coils and their mounts and the tubes
and their sockets, audio transformers,
resistors, by-pass condensers, R.F. chokes
and the like being mounted on the base,
as shown,

As a matter of fact, all the illustra-
tions should be carefully studied before
any attempt at actual construction is
made. In this way the placement of
each part and the manner in which it

is mounted, in respect to other adjacent
parts, will be clearly understood.

=

IE‘_/L_\MOUNTINC'
i | 7 SCREW

METHOD OF MOUNTING CHOKES

Fig. 7—Showing one method of mounting
the choke cotls.

HOW THE BINDING POSTS

ARE MOUNTED
FIG.8
Fig. 8—Author’s arrangement of terminal
strip.

Front view of porta-

ble phone transmitter,

showing tuning con-
trols.

Adjusting the Circuit

If it is desired, a 0-
50 milliammeter may
be mounted perma-
nently on the panel
and connected to a
plug. Then, at the
points marked “X” in
the circuit diagram,
Fig. 3, single, closed-

circuit jacks may be
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have been checked
with the diagram, to
locate any incorrect connections, the
coupling condenser, C8, should be tem-
porarily disconnected from the plate of
the oscillator tube. Then, with a fre-
quency meter, tune the oscillator to a
point within the amateur phone band.
(If you have an unlimited radiophone
amateur license, you are permitted to
operate your station in the so-called “80-
meter band.” If you have only a regular
amateur license, then it is compulsory to
operate a phone transmitted in the so-
called “160-meter band.”) By placing
one side of a neon bulb in contact with
the plate circuit of the oscillator tube,
you may determine that the tube is oscil-
lating at this frequency adjustment. Now
proceed to the next R.F. circuit, V2. Ap-
ply the “C” bias voltage, increasing the
value until the plate current reading on
the milliammeter, previously plugged into
the plate circuit of V2, is reduced to
zero. Then note the value of grid bias
voltage which accomplished this condi-
tion. The correct value of grid bias
voltage which should be applied for satis-
factory operation is twice this value. In
other words, the proper C bias voltage is
twice that value which is found necessary
to reduce the plate current to zero when
the excitation, through the coupling con-
denser, C8, is removed.
Reconnect the coupling condenser C8
and tune the circuit C3-L2 until, by plac-
(Continued on page 189)

be operated from dry

S ——
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$500.00 Short Wave Builder’s
Contest—$100 in Monthly Prizes for Best Models

IN the May number of SHORT WaVvE CrirT, we announced, in con-

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

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

Short wave set builders may submit any one of the following ap-
paratus:

SHORT WAVE SET SHORT WAVE ADAPTER
SHORT WAVE CONVERTER

Rules for $500.00 Short Wave Builder’s Contest

URING the next five months, SHORT WAVE CRAFT will award

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

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

fill one or more of the following requirements: 1, Simplicity;

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

6, Workmanship.

Read carefully the text of the adjoining article,
following simple rules:

1.—Short wave sets submitted may be

and observe the

|

You will please note that the set itself must he Duilt by yon and
furthermore the sets themselves must be sent, prepaid, preferably by
express, to the editorial oflices of SHORT WAVE CRAVT. Remember
that workmanship will be one of the strong (actors that the judges
will bhave in mind in awarding prizes.  Sers may bhe sent with or
without pbones or loud-speaker. Data is given below on the length
of deseriptive article, dingrams and other information reguired by
the judges. Iave your article typewritten, if at ail possible: din
crams need not be finished wmechanieal drawings, as our deanghtsmen
will re-draw diagrams Lot pnblication, but make neat sketcehes in ink.
All coil and condenser data must be given: also all resistor and
speaker (or phones) ohmic or impedavee values.

month. 4
which time all entries for this month must be in the editorial oﬂu"cs of
SHORT WAVLE CRAFT. The first prize-winning announcements will be
made in the August, 1932, issu¢ of SHORT WAVE CRAFT.

and contain not more than 2,000 words, giving minute instrmjlions with
wiring (schematic) diagram, list of parts witl values of all resistors, con-

Thus the contest for June closes Midnight July 1st, 1932, at

7.—Every set must be accompanied by an article written by the builder,

densers. coil data, inciuding number of
turns, etc., how the set was built, its oper-

4

in either of the following classes: [
“Straight”” S-W Receiving Set t
(battery operated or A.C. oper-
ated)
Short Wave Converter
Short Wave Adapter
2.—Sets must be homec-made and built
by contestants themselves. Manufactured
sets are absolutely excluded from this
contest.
3.—Sets submitted may be for ONE.
TWO, THREE and NOT MORE THAN
FIVE TUBES. Any type of tube as se-
lected by the builder can be used, Crys-
tal operation or crystal-tube combinations
allowable, at the option of builder. Sets
may be of any size or shape, at the op-
tion of the builder. .
4.—In order to win a prize, it is necessary that the set itself be su!)-
mitted to the editors. The five best models submitted each month will
be awarded the prizes as scheduled here.
5.—All sets submitted to SHORT WAVE CRAFT Magazine will be
returned to their owners after they have been judged and described for
the benefit of SHORT WAVE CRAFT readers in the magazine.
6.—This is a monthly contest, which began May 1st, 1932, and will last
for five months. Each monthly contest closes on the Ist of the following

b+ FIFTH PRIZE. .

e 4 S e S e S S 6. 2 A 2 2 A d I Sl

FIRST PRIZE. . ... ..
SECOND PRIZE. . ..
THIRD PRIZE. . .. .
FOURTH PRIZE. . ..

SIDE OF THE WRAPPER OF THE PACKAGE,
and the following short wave
Denton.

BUILDER’S CONTEST,
Park Place, New York.

ating characteristics, what stations have
been received with it, and other informa-»
tion considered important by the builder.
Such article should be typewritten or writ-
ten in ink. and should be sent separately
by mail, and should not be included with
the set itself!

8.—All sets must be shipped in strong
wooden boxes, NEVER in cardboard boxes.
| All sets must be sent “prepaid’”! Sets
| sent ‘“‘charges collect”” will be refused.
SHORT WAVE CRAI'T Magazine cannot
be held responsible for breakage in transit
due to improper packing of scts. Before
packing the set, be sure to affix tag with
i string giving your name and address to
the set itself, IN ADDITION, IPUT YOUR
NAME AND ADDRESS ON THE OUT-

9.—Employes and their families of SHORT WAVE CRAI'T are excluded.
10.—The judges will be the Editors of SHORT WAVE CRAFT Magazine,
experts: Robert Hertzberg, Clifford L.
Their findings will be final.

11.—Address all letters, packages, etc., to Editor, SHORT WAVE
care SHORT WAVE CRAFT Magazine, 96-98

New Linear Dial Scale and Other New Apparatus

Finally at the right of the photo we
have a new style high frequency variabhle
condenser which has isolated rotors. It
is of the 270 degree, straight-line-fre-
quency type, with aluminum plates and
frame, the insulation being of the new
low-loss isolantite. The isolated rotors
eliminate the common coupling caused by
the grounded frames in ordinary con-
densers. These condensers are available
in various capacities.

NOVEL ENGLISH CONVERTER

UR English radio friends have many

novel and interesting ideas when it
comes to short-wave receivers and con-
verters. The accompanying illustration
shows one of the newest short-wave con-
verters being advertised in English radio
periodicals. This converter tunes in short
waves on battery or A.C. receivers.

/

Left—New heater transformer.

. SEVERAL new pieces of apparatus of

interest to short wave “fans” are il-
lustrated above., At the .left of the pic-
ture we see a new heater transformer,
capable of delivering up to 10 amperes
at a potential of 2.5 volts, with greatly
improved regulation characteristics. The
full-vision linear scale shown in the cen-

Cenler-_—Full-uision linear scale.
H.F. condenser with isolated rotors.

Right—New

ter of the photo provides easy tuning and
the action of the scale and dial move-
ments is ‘very smooth, especial attention
having been paid to this feature by the
designing engineers of the National Com-
pany, who are responsible for the three
new items illustrated above.

www americanradiohistorv.com
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Short Wawve Patents of Interest

Short wave generator.

Short-Wave Tube Arrangement
(German Patent 519,999)

The short-wave generator consists
simply of one tube, in which the oscillat-
ing circuit foxmmg the connection be-
tween the grid and plate (Fig. 1) con-
sists of a metal coating B, which is put
on the outer glass wall of the tube.
(Figs. 2 and 3.)

Grid and plate of the tube are held
by leads or supports, which are passed

£16.3

-~

GL

F16.4

All chokes, etc., are placed inside the

tube.

through the glass wall and the coating.
The metal coating can be applied by
gilding or in a similar way. Besides
that, all the elements needed for operat-
ing the generator, such as choke coils
(D1, D2) and resitstances (W), are
placed inside the tube. (Figs. 2 and 4.)

Short-Wave Transmitter
(French Patent 696,137)

Fig. 1 (right) shows a short-wave trans-
mitter with a loop-shaped inductance coil
2, in the plate circuit of tube 1. The grid
potential Eg is separated from the plate
potential Ea (which is conducted through
choke coils 4 and 5) by the blocking
condenser, which lies at a point in the
oscillation circuit, where the high-fre-
quency potential is zero; otherwise it is
not possible, even by using choke coils,
to keep the high frequency away from
the direct-current wires.

To be able to effect the placing of the
blocking condenser at the right place,
without detuning the oscillating circuit
2, the loop-shaped inductance is made in
circular form from metal pipes, which
can be drawn out like a slide trombone
(Fig. 2). The two circular ares 6 and 7
are separated by an insulating piece at
A and G, where the grid and plate of
the tube are connected. The two circular
arcs 8 and 9, which are mounted in one
unit with the blocking condenser, run in
arcs 6 and 7. On both sides of the con-
denser 3, are connected the grid and
plate potentials Eg and Ea. It is appar-
ent that in this way, condenser 3 may
be moved within wide limits, without
any change in the self-induction of the
circuit.

Short-Wave Generator With Lecher
System

(German Patent 525,748)
In short-wave generators with parallel

Ea™

’E
1 ot

Fi6.2

An interesting short wave transmitter
patent.

Lecher wires as an oscillatory circuit,
lying between grid and plate, it is requi-
site that between the points (14 and 15
in the diagram) at which the feed wires
for grid and plate potential are con-
nected, no differences in high-frequency
potentlal shall be present, To attain
this, the feed points were so placed that
they coincided with the low- -voltage
points (nodes) on the Lecher wires.
But, even with this precaution, alternat-
ing potentials can occur between the
feed points and the cathode, leading to
disturbances. For this reason the feed
points 14 and 15 on the Lecher system
are so placed that one wire, 10, lies ex-
actly as far to the right of a node as the
other wire, 12, lies to the left of the
corresponding node on the other Lecher
wire.—Funk-Bastler,

(‘s ~ ) 8
4~ - N’ | 15\/
- .
: N ]
. - ¢ NN
2 10 .\l
mH—TJ*

Lecher wire system for use with short
wave generator.

Limiting the Tuning Range of S-W Receivers

UNING sensitive short wave re-

ceivers requires in the wave ranges

below 30 meters in spite of short
wave condensers and fine adjustments as
a rule considerable practice and is not
always easy to manage. An arrange-
ment indicated by Dr. Fehse of Ham-
burg, in the case of which the tuning of
such short wave sets after once adjust-
ing to a selected ground wave, can be
limited at will to narrow bands of only
a few meters breadth, is but little known.

There is used an ordinary regenerative
detector, the simplest and most efficient
set for short wave reception; the hook+
up is standard.

The illustration shows the grid oscilla-
tion circuit of a short wave detector. It
is seen that besides the tuning condenser
Ca, there are also present two other ca-
pacities, C and Ck. The arrangement is
such that Ca and Ck lie in series and
their combination in parallel to C. The
condensers Ca and C each have a capac-
ity of 100 mmf. while Ck is a small neu-
tralization or correction condenser of
maximum 20 to 30 mmf. The resulting

By R. N. NEUROTH

capacity of Ca and Ck, which can be
calculated from the formula:

Cax CK
Ca+Cx

- L

C

RESULT

= .

Cr

T

Arrangement of capacities in grid circuit
as analyzed here by Mr. Neuroth.

represents the band condenser of the re-
ceiver. Now for example if condenser
Ck is set at 5 mmf. as is well known the

www americanradiohistorv.com

resulting capacity of the condensers Ca
and Ck lying in series is less than 5
mmf. But thereby the possibility of
changing the tuning by means of Ca is
also very much limited, for by a full
variation of Ca between 0 and 100 de-
grees, there would result only trifling
changes of the capacity resulting from
Ca and Ck. The wave band covered by
Ca becomes the smaller, the less the ca-
pacity of Ck and the consequently re-
sulting capacity is chosen.

Operation offers no greater difficulty
than in ordinary radio apparatus, since
after once adjusting both capacities C
and Ck along with the regeneration regu-
lator, only Ca needs to be operated.

Now it may be claimed that this mini-
mal capacity change of C, as is attained
by parallel connection of Ca and Ck, can
more simply be attained by parallel con-
nection of a very small condenser to C.
On further consideration it is easily seen
that such a fine adjustment condenser,
no matter how small a capacity, would
not lead to the goal. Assume that con-
denser Ck is set for 20 mmf. and then by
changing Ca between say 10 mmf. and

(Continued on page 178)
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The Short Wave Beginner

By C. W. PALMER

C. W. Palmer, the au-
thor of this new series,
““The Short Wave Begin-
ner,”” has been writing on
popular radio subjects for
leading radio magazines
and in the opinion of the
editors he is one of the
best qualified writers to
prepare so difficult a sub-
ject.  Mr. Paimer com-
bines the happy faculties
of writing in a smooth in-
teresting style, and keep-
i ing Kis treatment of the
subject ‘‘down to earth,”’ so that the layman can
understand what he is talking about. Mr. Palmer
was radio editor of SCIENCE AND INVENTION
for several years and also a member of the editorial
staff of RADIO NEWS.

HE man who is inferested in
building short-wave receivers and
listening to the local and distant
broadcasts has been at a distinct
disadvantage up to the present, as there
has been no direct source of information
to instruct him on how to get started.
Even for the fan who is fairly well

I of a Series—Getting Started in Short Waves

some past experience to be patient if

we spend undue time in explaining every
technical word and expression.

To understand how radio signals are
received, it is necessary to have a knowl-
edge of electricity—the basis of radio.
Suppose, then, we start by considering
the subject from the very beginning.

Electrons

Matter is any substance Laving weight
and volume. The air we breathe, the
water we drink and the earth on which
we live are all forms of matter. Matter
of all kinds is composed of tiny specks
which have been called atoms. These
atoms, in turn, are made up of a number
of still smaller particles of two kinds,
and in order to start out with the right
foot, we will give these particles their
correct names— electrons and protons.
The electrons are tiny charges of nega-
tive electricity and the protons ave
charges of positive electricity. Do not

HE “beginner” in the short wave field is Irequently the one who is apt to be
neglected in an array of articles presented in any radio magazine. SHORT Wave
CRAFT has always endeavored to keep the beginner in mind and the editors always
select as wide a variety of short wave articles as possible. Beginning with this issue,
we present a new series of especially written articles entitled, “The Short I av
Beginner,” by Mr. C. . Palmer, well-Fnown radio writer. The following articles

will appear in the next eleven issues:

2—The Beginner's Short H ave Receiver; 3—Building the Beginner’s Short

Wave Set; 4

Aerials for Short I"ave Reception; 5—Tuning the Short Tl ave

Receiver; 6—Expanding the Beginner’s §. W . Set; 7—Further Improvements for
the Beginner’s 8. W. Set; 8—Electrifying the Beginner’s Set; 9—The Final Step
in the Construction of the Beginner's 4-Tube §. W. Set; 10—.d Battery-O perated
Beginner’s 4-Tube Set; 11—A4 “Plug-less” Beginner’s Set; 12—Theory of Radio

W ave Propagation.

versed in radio from the usual broadcast
angle, it is still a difficult task to become
familiar with the peculiarities of the
short waves.

It is the purpose of this series of arti-
cles to help this class of radio enthu-
siasts. For the benefit of those who have
a very limited knowledge of radio, we
will assume that the reader is entirely
unfamiliar with the subject. Therefore,
we beg those more fortunate readers with

make the mistake made by some people
when thinking about electrons and pro-
tons. They do not carry the electricity;
they are the electric charges. If a nega-
tive charge of electricity were divided
into many small charges, eventually a
minute charge would be reached that
could no longer be divided. This final
division would be an electron. So much
for the electron and proton.
(Continued on page 176)

DRY CELL
BATTERY

STORAGE
BATTERY

"B
BATTERY

tosd:

FIG.6 TYPES OF BATTERIES.

BATTERY

FIG.7 ELECTRO-MAGNET

i . it ' 2 :.\, 3 F5
&
IRON }

BOX OF IRON FILINGS

G. 8

FIG.
DEMONSTRATING POLES OF A MAGNET.
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FiG. 1 AN ATOM OF HELIUM,
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orRBIT > e
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FREE ELEC-
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FIG.2 AN ATOM OF CARBON.

ELECTRON

NUCLEUS

FIG.3 A STATIC EXPERIMENT.

SiLK

NEGATIVE
CHARGE

EXCESS
OF ELECTRONS

OF ELECTRONS

FIG.4 TRANSFER OF SURPLUS ELECTRONS.

POSITIVE
CHARGE

DEFICIT
OF ELECTRONS

HIGH Low
NEGATIVE NEGATIVE
CHARGE CHARGE
HIGH Low
POSITIVE POSITIVE
CHARGE CHARGE

E—G

FIG. 5 EXAMPLES OF ELECTRON FLOW.

The diagrams above illustrate the basic
electrical conditions occurring in the struc
ture of certain atoms; also electron flow.
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Shades of Edouard Branly! Yep—Back to
the good old “‘coherer’” and “'spark-gap
days! Showing the “lecture room’ radio
demonstration apparatus (n vogue before
the advent of short waves and vacuum tubes.

HE following deseription gives an

explanation of a piece of appara-

tus designed to be used by schools

in teaching the principles of radio.
For the past several years there has not
been available any adequate apparatus
which would teach the principles of radio
transmission with the same effectiveness
that other physical principles are taught
by means of laboratory apparatus.

Spark Gaps and Coherers

The apparatus formerly used consisted
of a spurk gap energized by a high volt-
age induction coil or a transformer and
to which was attached two square plates
for a radiating device; this comprised
the transmitter. The receiver consisted
of a colerer (metal filings in a glass
tube) which actuated a relay which
in turn connected to an electric bell

circuit. The bell would ring when radio
waves impinged on an antenna device
similar to that of the transmitter.

As one can readily see, the application
of such an apparatus is exceedingly lim-
ited and the apparatus in no way exem-
plifies modern radio equipment.

Perhaps the development of modern
radio equipment to be used for teaching
purposes was retarded due to the fact
that the dimensions of the aerial system
were so large, but with the development
of short waves, this is no longer a dis-
advantage and the short wave equipment
described in this article was designed to
meet the demand for radio apparatus
which would show all the effects of radio
waves within the confines of the labora-
tory.

The heart of the apparatus is the
oscillator, which will produce by means
of the vacuum tube such high frequency
alternating currents that the field set un
during each oscil
lation will no
have time to col-
lapse within the
loop of inductance
and will escape in
the form of radio
waves.

A simple wavemeter
comprising a varia-
ble condenser, a loop
of wire and a flash-
light bulb.

SHORT WAVE CRAFT
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Demonstratin g

Lvery student and radio club director is interested in practical
methods for physically demonstrating the action of short
waves. Mr Barr, who has designed many short wave dem-
onstration instruments for one of the leading scien-
tific apparatus companies, here describes how
such apparatus can be built and operated.

The choice of a suitable oscillator cir-
cuit required some deliberation, since sev-
eral requirements were to be met due
to the range of experiments that it
was desired to perform. These require-
ments were: 1. That the oscillator should
be capable of generating frequencies
ranging from 100,000,000 cycles per sec-
ond to 2,000,000 cycles per second. 2.
That the different frequencies should be
obtained by merely plugging in various
values of inductance coils, with a mini-
mum amount of plug-in contacts.

-
TO PLATE
SUPPLY

T_7.5V,FIL. WINDING

4

Top——Illustrating the action of a wire loop
excited by an oscillator and how the radio
waves are whipped off or radiated from

the loop.
Below — Diagram showing ultra-audion
transmitter ciccuit described in the text

Ultra-Audion Oscillator Used

To meet these requirements it seemed
that only one circuit would be suitable,
namely—the wultra-audion. This circuit
oscillates well at almost any frequency
and requires only two connections for
changing inductance coils. The choke
coils used must be properly designed or
there will be certain frequencies at which
it will refuse to oscillate. In this oscil-
lator it was found that entirely satis-
factory operation was obtained with vari-
ous inductances which produced wave
lengths of around 3, 4, 5, 7, 9, and 13
meters, thus showing that it is capable
of continuous oscillation from 3 to 15
meters. Other coils are furnished to
operate on the assigned amateur bands
of 20, 40, 80, and 160 meters. This
enables the user of the apparatus to ex-

www americanradiohistorv.com

periment on the low waves from 3 to
15 meters to demonstrate the various
phenomena of radio waves, as well as
to use the higher wave lengths as a
standard amateur transmitter if desired.

The following is a description of the
experiments that can be performed with
the apparatus in the ultra short wave
region:

The “Demonstration” Receiver

1. A receiving circuit consisting of a
loop or inductance, a small variable con-
denser, and a flashlight bulb, all con-
nected In series, is used to receive the
waves and to illustrate tuning or reso-
nance. The above combination is recog-
nized to be the standard wavemeter cir-
cuit working on the absorption principle.
‘When the variable condenser is adjusted
so that its reactance matches the re-
actance of the inductance for a given
frequency, the wavemeter is 1n resonance
and sufficient current will be flowing in
it to light the flashlight bulb.

This experiment shows that the oscil-
lator is producing waves which are re-
ceived in the tuned circuit with sufficient
energy to light the bulb. Care should
be taken to hold the tuned circuit at a
distance great enough so that the bulb
will not be burned out and to prevent
too broad an indication of resonance on
the dial of the condenser. If precise
readings are desired it would be well

WAVELENGTH CURVE —]

OF SHORT WAVE .|

METERS WAVELENGTH
S

WAVEMETER —~—f
2.5 VOLT FLASHLIGHT -
BULB ]
3
2

0481216 24 32 40 48 56 ¢4 72 80 88 36
20 28 36 44 52 60 68 76 & 32 100

DEGREES ON’DIAL

Typical calibration curve for simple wave-
meter here described, for measuring waves
but a few meters in length.
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| Soume ssron o
\ 4 M SOUND WAVES
MODULATE RADIO AL
W JHORI AVES (-
. to select a flashlight bulb By D L BARR plate along the wires and

Pz
)y with as low resistance when the nodal points are e
| filament as possible, since reached, maximum current RECEIVING LOOP RECEIVED
| the resonance point will then be more will be indicated in the meter or bulb at SCIETERD £ UG TS
I sharp. If a graph is made of dial read- the transmitter end of the line. This is  (GEEIBLIRIER
# ings against wavelengths, this variable the method used in the Lecher wires fur-
| tuned circuit may be used as a wave- nished with the radio demonstration out-
il meter to determine the wavelength which  fit described in this article. If accuracy
| the oscillator is emitting with any given is desired the experimenter should em-

f inductance coil. The method of calibrat- ploy a low-resistance thermo-ammeter in A e e J
f ing this wavemeter will be described. place of a flashlight bulb, and should
| . . . construct the wires rigidly with an ac- Above—Simple and. for demonstration
Demonstrating Wa\felength with curate measuring scale. Still another purposes. vefu atiractive set-up of shott
Lecher Wires method for obtaining the nodal points wave radiophone apparatus. the transmitted
Various methods may be used to deter- uses no indicating instrument in the wave being modulated by a microphone
I mine wavelengths if other standard wave- Lecher wires themselves at all but locates connected to an absorption loop.

| meters are availa-
' ble or if stations
l m ay be received

'\ whose wavelengths ' =

{ are known, but in p— ’

| the ultra short -

| wave region such |

| wavemeters a r e | _ %45

| scarce or expensive Lecher wire dem \NE/

| and signals are not onstration apparatus After the wires are installed, the dis-

with lamp for ind: tance between adjacent standing waves

. cating the pount of or the nodal points of these waves may

- Telescopic antenna of resonance. be measured for different sizes of in

| the vertical type, with
i resonance indicating
' lamp.

ductance coils plugged into the oscillator.

As each of the inductance coils is
plugged into the oscillator and the re
the points by noticing the rather sud- sulting wavelength measured on the
den change in the plate current milli- Lecher wires, the wavemeter is placed
ammeter reading when the shorting adjacent to the osecillator and the reso-
plate is slid onto the nodal point. nance point is located on the wavemeter
dial. If a suitable scale is selected, the
range of wavelength values may bhe laid

9| out on the ordinate and the dial readings
LOOP OF on the abscissa. Corresponding points are
? )‘,5— OSCILLATOR 2 b g}

noted and a curve drawn for the wave-
meter readings. (See sketch.) This curve

available to calibrate from. In this ease, Rli%?(':‘:%gﬁ % may be mounted under celluloid and if
| wavelengths are measured directly, using (LAMP) the bulb is not changed in the waveme-

a meter stick to determine the actual ter, any wavelength measurement within

linear measurement of the waves. This its range may be made without referring
| is accomplished by means of two parallel @ EVLI'RDéNOg to the Lecher wires.

wires called Lecher wires. These wires PLATE A Study of Different Antennae

are coupled inductively to the transmit- % A N

Another study may be made by the
apparatus with different types of an-
tennae. The two general types of an-
tennae are the Hertzian and the Mar-
coni. In the Hertzian types we have

' ter and are strung out parallel to a ® \Mg;en

length equal to one-half the maximum
wave length you wish to measure. When Q
these wires are set up in the manner
shown clearly in the illustration, stand-

ing waves are set up on them, and when Above: Two ways merely two rods strung out to a length
. B . . b of using Lecher equal to one-half the wave length of the
their position is located, the distance be- wires for indicatin : Ta i
] . ] ating oscillator, while in the Marconi antenna,
tween them is measured with a meter resonancepoints ide i : led and i e
/ ineh This o AT one side is grounded and a vertical wire
stick (1 meter equals 39.37 inches). an etermining one-quarter wave length high is used
distance multiplied by two expresses the the 1en“g,;1$e:f short (Contimned on page 178k) sed.
wavelength in meters. Ultra short wave
There are several different methods of g.sctillator], with s
i . - l1ation oops an
locating the nodal points of thetse standf e e o
ing waves which exist at distances o cite oscillator tube,
each half wavelength. One method is together with tele-
| to slide a hot wire or thermo-ammeter or ?gopli“antt‘ennztl rggifs
' ﬂashlar_np indicator along the wires and forent ’:}Z“,'e‘fen‘;ﬂ;sf
| the points of maximum ecurrent in the —Courtesy Welch
meter or bulb will indicate the nodal Scientific Co.

points. Another method is to slide a
neon bulb along the wires and the points
at which it lights indicate the nodes.
It is perhaps more convenient to place
the indicator at the end of the wires
' which is coupled to the oscillator, so
that it may be permanently connected in
series with the wires. The nodal points
may then be located by sliding a shorting
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A de Luxe Screen-Grid 4

With Space-Charge Amplifier

By D. T. VAN DUSEN — WSCWE

HE receiver here described can well

be called a de luxe type of set and

will be the pride and joy of every
short-wave enthusiast who builds it. The
object was to build all the good points
of various leading short-wave receivers
into one de luxe job and the author sin-
cerely believes that it has been success-
fully accomplished.

Fxpense and simplicity have been taken
into consideration, but not to such an
extent as would interfere with the de-
sired results.

The set is equally sensitive on all wave-
lengths and has an extremely low signal-
to-background noise ratio. The use of
resistance coupling and the space charge
amplification brings about a wonderful
degree of tone quality with ample volume.

To start with, the receiver should be
completely shielded. The difference in
cost of a shielded job is very small in
comparison with the difference in the
results obtained. Best results were ob-
tained by using sheet copper, although
aluminum may be used very satisfac-
torily. If copper is used it can be col-
ored beautifully by heating. If a bright
finish is desired the copper may be
cleaned with acid and a thin coat of
clear lacquer applied. The cabinet should
be 15 x 8 x 8 inches. The use of the
choke coils and fixed condensers is very
important and should not be neglected.

The antenna is coupled to the R.F.
stage by a 15,000-ohm resistance, which
was found to be more satisfactory than
the usual choke coil. A positive bias is
obtained on this tube by the use of a
small flashlight cell.

The deteetor tube is resistance-coupled
to the space charge amplifier and its
grid is biased by a small flashlight cell
placed in the grid leak ecireuit. Atten-
tion is called to the fact that the nega-
tive or case of the small cell is grounded
in the R.F. stage, while in the detector
stage the positive or center terminal 1§

=

grounded. The use of these small dry
cells has much to do with the absence
of hum in this set.

The '35 tube works fine as a space
charge amplifier and we will see this

July, 1932

the correct number of turns and size of
wire to be used; L1 is the tickler.

20 Meters
Li..... 20 turns No. 26 Enamel
L2 .... 6 turns No. 14 Enamel
40 Meters
L1.....12 turns No. 26 Enamel
L. 12 turns No. 16 Enamel
80 Meters
Li..... 15 turns No. 26 Enamel
L2% o 26 turns No. 18 Enamel
150 Meters
L1.....25 turns No. 26 Enamel
L2..... 48 turns No. 26 Enamel

To those who build this set with care,
it will prove worthy of the high praise

N

+67.5v. 4135V,

+22.5V.

g e des | B
= I- L )
r .
Siet)
f
R4
27 I(\ T | =
4 | x
CH.4 CG.E"
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+200V. +5 +135V. —45V. 4250V )
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The short wave recetver described by Mr
mend 1t (ncluding a space-charge, first
coupled radio frequency stage. ahead of

denser data are given.

type of amplifier used more every day.
It is well to mention that never should
there be more than six volts applied to
the grid of this tube. It will work very
satisfactorily with but two volts,

The screen grid of the R.F. stage
should receive a potential of 60 to 70
volts, while the detector screen grid
works best with from 15 to 20 volts.
Little trouble will be found in the re-
sistance coupling.

The ’45 tube should have a grid bias
of 45 volts with 250 volts on the plate.
The high D.C. is kept out of the loud-
speaker by the use of the 30-henry choke
and the condenser.

The coils L1 and 12 are wound on
Octocoil forms. The following table gives

. Vian Dusen has several features to com-
stage. A.F. amplifier and an efficiently
the regenerative detector. Coil and con-
The tickler coil (s L1.

it will receive, for—after all—it's results
that count and you get them in this
space charge job.

Values of Parts

R1—15,000 ohms.
R2—6 megohms.
R3--200,000 ohms.
R4—2 megohms.
C1—23-plate midget.
C2— T-plate midget.
C3—13-plate midget.

C4—1 mf.
C5—.02 mf.
C6—2 mf.

Ch. 1, 2, 3—190 turns No. 30 wire.
Ch. {—30-henry iron core choke.

New Short Wave Altimeter—Which
Indicates to the Pilot the Height of
a Plane Above the Ground at Any
Instant, by Dr. Irving J. Saxl, Con-
sulting Physicist.

Al About the New Transmitting
Tubes for Short Waves, by Louis Mar-
tin, who has made a special study of
the latest type vacuum tubes.

The Short Wave Megadyne—a re-
markable combination crystal and vac-
uum tube receiver, by Hugo Gernsbhack.

In Our Next Issue

A New Short Wave Converter, by
M. H. Gernsbhack.

The Rotorit Crystal Detector Cir-
cuit for Short Waves, by R. William
Tanner.

Several transmitter articles are in
preparation and these will be pub-
lished right along.

Second of the new series—*“How To
Become A Radio Amateur,” by John
L. Reinartz, famous short wave au-
thority.

C. W. Palmer’s second article of the
series—“The Beginner’s Short Wave
Receiver.”

A 7-Tube, Portable, Battery-Oper-
ated Superheterodyne, by Clifford E.
Denton.

The Horizontal Diamond Shaped An-
tenna, by E. Bruce.

The Spread Side-Band System, by
C. H. W. Nason.

www americanradiohistorv. com
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HE announced intention of the
SHORT WAVE CRAFT to request
removal of the code requirement
for operators of ultra-short-wave
phone transmitters has aroused wide-
spread comment—some favorable, some
unfavorable, as was to be expected. Many
indignant correspondents thought we rec-
ommended the dropping of all code tests,
whereas the article in the May issue very
clearly stated that only the very highest
frequency phone band was included.

We have absolutely no argument with
people who claim that a knowledge of
the code is very useful. The point we
wish to emphasize is that the amateur
“game” is undergoing a decided change,
and most of the newcomers in it would
much rather talk into a microphone in
easy English than pound out their con-
versations laboriously on an unromantic
telegraph key. The growth of broadcast-
ing—for which the radio amateur is
wholly responsible—has made the micro-
phone the symbol of radio, and experi-
menters naturally gravitate toward this
modern device rather than to the old-
fashioned Morse key.

The foregoing mention of the ama-
teur’s role in broadcasting makes it par-
ticularly appropriate at this point to
quote from a speech delivered recently
before the Institute of Radio Engineers
in Pittsburgh, Pa., by Dr. S. M. Kintner,
vice-president of the Westinghouse Elec-
tric & Mfg. Co. In tracing the history
of broadcasting from the time Professor
Reginald A. Fessenden transmitted voice
and musiec from Brant Rock, Mass., on
Christmas Eve in the year 1906, Dr.
Kintner led up to the broadcasting of
the presidential election returns of 1920
by KDKA, and described some of the
preliminary work that preceded this his-
tory-making event:

“All during the war one of the busiest
of Westinghouse engineers was Dr. Frank
Conrad. He was devising all kinds of
equipment from hand grenades to radio
sets. This interest in radio and the
development of it for the government
gave him special privileges, and he was
permitted to operate various sending sets
in the perfection of apparatus under de-
velopment all during the period of gov-
ernment seizure of the radio stations.”

Now comes the interesting part. The
italics are ours:

“At the close of the war, when the
necessity for radio development wags no
longer present, he continued as a result
of his own interest. He was a Morse
operator, but not particularly speedy, and
so concluded that the substitution of a
microphone for the key would speed up
Iis communications. This was done, and
he continued his experiments from his
station, then located on the second floor
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Storr Wave

Leacue

HONORARY MEMBERS

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

Hollis Baird
E. T. Somerset
Baron Manfred von Ardenne

Huro Gernsback, Executive Secretary
= 93 R,

MICROPHONE versus KEY

of his garage at his home at East End
and Penn Avenue, Pittsburgh. His listen-
ers were amateurs, but they gradually
ncreased im number when they were no
longer required to read the code to un-
derstand what was going on. From the
vast number of amateur messages that
I've read in log books and others, I never
could see that anyone missed very nuich
real information by such lack of code
reading ability. Finally these amateurs
called up Conrad on the phone so fre-
quently and at such inconvenient times
that he established regular times when
he would operate his station. This was

GET YOURBUTTON!

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

The requirements for
joining the League were
explained in the May issue: copies of rules
will be mailed upon request. The button
measures 34 inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

Please note that you can order your but-
ton AT ONCE — SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 33 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.

generally Wednesday and Saturday
nights. The information regarding these
concerts of Conrad’s was gradually
passed by word of mouth until quite a
number knew about it.”

The rest is a matter of recorded his-
tory. Out of Dr. Conrad’s amateur sta-
tion and his understandable disinclina-
tion to “pound brass” grew pioneer sta-
tion KDKA, and then the radio boom
was on.

Fashions change, in radio as in any
other interesting line of endeavor that
is continually attracting new blood. The
ultra-short-wave bands constitute the
newest field of radio experimentation,

www americanradiohistorv.com

opened by a new generation of “hams”
who are not bound down by earlier tra-
ditions of roaring spark gaps and fancy
key punching. Why restrict this new,
eager talent with old regulations? Give
them free rein on just one compara-
tively unimportant channel, and let them
show what they can do!

Successful Club Meetings Without
Speakers

It is surprising to seec how much can
be learned at an open club meeting, even
without a featured speaker. Let each
club member get up and mention the
little problems or questions that have
puzzled him during the past week, and
then have the other members present
offer possible explanations. They may
have encountered exactly the same prob-
lems at one time or another, and may
have already worked out solutions or
answers.

If possible, delegate one member to
bring down to each meeting some piece
of apparatus that he has constructed or
purchased. Nothing arouses interest like
actual material that the “gang” can ex-
amine and criticize.

Since the subject of hook-ups will in-
variably come up at every meeting, one
of the best investments a club can make
is in a blackboard. Small boards of the
kind used in nurseries can be bought for
very little, or perhaps some member with
a growing son or brother will contribute
one. Merely talking about circuits is
rather futile; you have to put them down
in black and white so that everyone can
see them.

Southbridge, Mass., Short Wave
Amateur Club

Harry W. Persson, 4% Twinehurst
Place, Southbridge, Mass., informs us
that he has organized the Southbridge
Amateur Short Wave Club. The club has
24 members so far. It has one licensed
operator and two transmitters and all the
apparatus necessary to carry on short-
wave experiments. Radio amateurs under
thirty years of age in the vicinity of
Southbridge will be welcomed to mem-
bership.

(Continued on page 186)
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New HIGH GAIN
T. R. F. Receiver

By

JANMES MILLEN *#

This latest National short wave receiver employs the new
tubes, which provide an efficiency equivalent to a “superhet.”

N past years the scientific design of

short-wave receivers has been re-

tarded by the lack of laboratory

equipment which would enable the
short-wave engineer to predetermine and
check performance with the technique
and precision that has long been possible
on the lower and conventional broadeast
frequencies. It has been difficult to gen-
erate accurately known radio frequeney
potentials at frequencies above 6,000 ke.,
and sensitivity and gain measurements
at wavelengths under fifty meters have
necessarily been subject to an elastic in-
terpretation, to say the least. However,
the engineer now has a tool in his hands
which enables him to produce controlled
potentials at very high frequencies, and
this apparatus has contributed greatly
to the design of the T.R.F. short-wave
recciver. The equipment functions on
the principle of a balanced detector cir-
cuit generating high frequency harmonics,
the voltages of which bear a close rela-
tionship to the strength of the plate cur-
rent. Once this relationship has been
established, it is only necessary to deter-
mine the plate current to ascertain the
value of the R.F. potential.

*The Nauonal Company, Malden, Mass.

Fig. 4 (above)—Top
view of the latest Na-

tional Receiver — the

SW-58, which em-

ploys the new '58
tubes.

Fig. 2 (vight)—An
other view of the
new National SW-58
Short Wave Receiver.

[Fiy. 3—Bottom view of the new SW-58
recetver.
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Fig. 1 shows diagram of the connections in the new National SW-58 T .R.F. receiver.
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Fig. 5—Tuning curves showing the bands
covered by each of the plug-in cotls.

T.R.F. vs. The Short-Wave Super-het

It is the intelligent use of this recently
developed laboratory equipment that has
resulted in the high efficiency of the
National SW-58 type of receiver which
recommends its use, rather than the
super-heterodyne, for amateur and ex-
perimental purposes on all frequencies
lower than those of the ultra short
waves. From a purely physical point of
view, the super-heterodyne is a highly
inefficient receiver due to the fact that
only a small percentage of the tubes
contribute to amplification. .- One of the
detector tubes, the oscillator and the pre-
selector -tubes may be considered in this
category of useless tubes, in so far as
signal intensification is concerned. While
it is true that the preselector tubes fune-
tion as radio frequency amplifiers, such
amplification rarely more than compen-
sates the attenuation in the preselector
circuit accompanying the attainment of
image frequency rejection. However, all
of these tubes contribute to tube hiss and

(Continued on page 185)
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How To

LLearn

the CODE

By H. L. BLOXOM

SHORT WAVE CRAFT

s

Photo above shows how the dots and dashes forming the code

are punched in the paper belt, by means of a hammer and
punch, as explained in the article.

One of the best ways in which to learn the code is to provide some form of auto-

matic transmitter such as that here described by Mr. Bloxom, and preferably the

transmitter should be driven by a motor or clock work so that the student cannot
outguess it.

J 3
.001- MF.(OR LARGER ) 'CODE” N
v CyL. \‘: =
? “ (BUZZER V.7
U

BATTERY
»
1—o"
SEVERAL PAIRS OF HEADPHONES
[d

Se Lime . Ly 4~
3 t"e)“\ O

¥ SWITCH

o )

{ o e

\\ = Y [N /
i 4

One form of circuit for use where several

pairs of phones are to be connected to the
““code’” drum and buzzer.

T is a distressing fact that continued
practice in sending the telegraph
code has an almost negligible effect
on one’s ability to receive it. Unless

the budding “ham” has a patient and
practised partner, he usually finds it a
slow, steep climb to where he can read
the sign language of the ether in perfect
relaxation. The characters must be
gounded accurately and repeatedly for a
long, long time before he learns to recog-
nize them instantly and instinctively.
The need for this patient and prac-
ticed partner is largely fulfilled by some
form of mechanical sender. Such a de-
vice was constructed without cost, by the
writer, and is herein described for the
benefit of those who may be in despair

s S =
BUZZER CODE

& CYLINDER ~
/7

BATTERY,

’
1| —

o SWITCH

Simplest form of code teaching instrument,
comprising a buzzer, battery, switch and
“code”’ cylinder.

over the fact that the code they hear
over their short-wave sets is a meaning-
less jumble of sounds.

Ao amn N
[ o — Period ...
Coamoeme Semicoled ............... .
Deamoo

Ee Comms

Feoame 1
' Golo comenee s e dhad oviledaa sal o8

Coamame
Heooeo Taterrog#tion . .« reee i e
Ise

1o omanan Exclamavon polat.
Eamoan
Loamoeeo
Mun e

Hyphel. . ooiiniiiiiiis crecencnanans

[ Pet indicating fraction.
Parenthesa . .

Inverted commay

Undertine ... ..

Doubte dash ... ...oooon con ceiiiiiiiinn

Distress Calt et emmmmmete
|
Yoo omam Atication call (0 pretede €very transmission.. wme o w o =
7o um oo
—— Ceneral fnquiry eall...cooviiineve ... GEN o = & mm .-
A (German)
oo
From (de} .oooicviiriiaes e ees e WM @ @
Kok #
vismlemleie tnvitation 1o transtit (go ahesd). .. .. - -
CH (German-Spamish)
R Warning—high powet . e . e
E (French) @
semmos Question (please repeat afier JJ—Inter.
N (Spanish) rupting long messages.  ....... o — 08
-
O (German) Wait e . cmmeee
-
U (German) Broak (PL) (double dashy .o ... emee s wm
)

Understand ... o oeiiiiaeaaa

sooame

[ 7.2 S

Received (0. R.).

End of each mexsage (cross) .. .. . Swmemme

Transminsion fAnished (end of work) (conclu-

200 of corregpondenee) ... ... . oo mmo e

® (SPANASH - SCANDINAVIAN)

Dots and dashes comprising the radio code,

Conipleted code transmitting drum with

pecforated paper tape; (a) Binding post
connected with drum support; (b) Bind-
ing post which clamps sliding contact “C.”’
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How Contact-Making Drum Is Made

It consisted of a conducting drum ar-
ranged to be rotated on a suitable sup-
port, in such a way that a stationary
contact intermittently closed a buzzer
circuit through a perforated sheet of
paper encircling the drum. To make it,
a hole was bored accurately in the center
of each end of a bright, empty con-
densed-milk can, and through these holes
an iron wire was passed and secured by
soldering with acid core solder. The wire
had previously been cleaned with sand-
paper and bent to form a crank at one
end. Projecting from both ends of the
can, it served as an axle. Metal supports
having holes for the axle were screwed
fast to a wooden base and spaced so as
to prevent end-play, when the drum was
in place, with a thick washer on the
axle at each end. A binding post was
fastened to one of these supports, as
seen in the first illustration.

A hole was bored through the base in
the position where the other binding post
is seen in the illustration, and a screw
was passed up from the bottom and made
fast by a washer and nut. A binding
post was set down upon the screw so
as to clamp a wire against the nut. This
wire had previously been shaped so as
to make contact with the can at a point
where there was made a sharp bend in
the wire; the device was then ready to
receive the perforated paper.

Perforating the Paper

To perforate the paper, two punches
were required; one with a square punch-
ing end and the other with a rectangular
end, as thick as the square, but three
times as wide. The first was made from

(Continued on page 184)

. : N
(, CODE" CONTACT OLD ALARM” SPIRAL )
QYUNDER FINGER CLOCK GROOVE)

;' b
GRAVITY
MOTOR
SLIDER”  oR CAN BE DRIVEN WEIGHT
. BY ELECTRIC MOTOR (PAIL SAND <
AND SPEED REDUCING GEAR OR WATER) )
D\ /7

The ““‘code’” cylinder may be driven by an

old clock or a gravity motor as shown, the

contact finger being slid along to the de-
sired position.
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J'ig. A—Appearance of 1/10 meter
transmutter.

HE tests conducted some time ago
in which wireless telephony was

carried on between Dover and

Calais on a wave of only 18 cm.
(7.2 inches) have directed the attention
of even the less interested public to a
short wave field which today, after in-
tensive preliminary work by science, of-
fers in an increasing degree, possibilities
of practical use and also sets the ama-
teur a number of new and highly at-
tractive problems.

The jump to such short waves was only
made possible by the discovery of meth-
ods of production fundamentally different
from all those previously employed. There
is a limit set to the production of shorter
and shorter waves in a regenerative
hook-up, namely, by the velocity of the
electrons. Above a certain frequency the
tube no longer acts as an inertia-free
relay; that is, the electrons emitted follow
the fluctuations in control voltage only
with a perceptible shift of phase, so that
plate current and plate potential ean no
longer go in counter-phase, as would be
necessary for self-excitation.

It may easily be calculated for which
frequency this case must occur. The
electron motion from the cathode pro-
ceeds according to similar laws to those
voverning the free fall, and for the time
of fall the followine formula results:

Ta

’\T =
1, & (D
2 "% m
In this r, means the radius of the plate
cylinder, e the charge of the electron,
m its mass, and E_ the plate potential.

By inserting the known numerical values
of e and m, the formula reads:

3.4x1078%xry cm

T T Ve @

For a plate radius r, .5 em. (.2 inch)
and a plate potential E, 500 volts, there
results, for example, from formula 2 for
the electrons a running time of T equal
to .85 times 10-? seconds. Now, since
the duration of period for a 1 meter wave
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T'he authors describe the latest methods of producing and measur-
ing ulira short waves, having a length of one decimeter or ap-
proximately 3.9 inches. Data is given on several tubes and
the wavelength produced by the Barkhausen method;

a receiver for the decimeter wawves is also described.

is 3.3 times 109 seconds, the delay in
this case through the running time of
the electrons makes itself already very
unpleasantly perceptible. As a matter
of fact, experience also shows that in the
back-coupled (regenerative) hook-up, no
waves below one meter in length can be
stimulated or produced.

The widening of the range of un-
damped waves also to the field below one
meter was made possible only through a
principle found by a chance discovery
and a systematic investigation following

P =]
0]
Ih
f F|le——|'|*"+'|
CATHODE GRID PLATE
0

!
|

FIG.2

.

tube the image of Fig. 2. Plate and
cathode have the same potential, the grid
being Eg, lower in potential, if we regard
the motion of the electrons to the positive
grid as a fall. Therefore the electrons
fly from the cathode to the positive grid
and reach their greatest speed at the
grid itself. In case they do not chance
to strike the grid wires, they fly through
and continue toward the plate, while they |
now, however, must run counter to a
braking potential. On arriving at the
plate they have zero velocity, since they
now are of course at the same heizht
as at their start. At this moment they
swing back again to the positive grid,
through it again and back to the cathode,
when the pendulum oscillation is. re-
peated. Now the electrons oscillating
back and forth in the period of this
pendulum motion excite an electric oscil-
lation of equal period, which accordingly
cannot be determined in any way by an §
external oscillation circuit, but only by
the internal structure of the tube—the
distances between the electrodes—and Ly
the voltages applied.

We had already seen that the running
time (velocity) of an electron in the case
of a distance from cathode to plate of
.5 em. (.2 inch) and a plate potential of
400 volts reaches the value of .85 times

| L~
-~ — =
te’

I'ig. 1—Hook-up of a Barkhausen trans-

mitter; Iig. 2 shows the course of poten-

tial in the tube; Fig. 3, the Lecher system
for wave measurement.

upon that. In measuring the gas content
of transmitting tubes, Barkhausen and
Kurz observed in the year 1920 the occur-
rence of extremely short wave oscilla-
tions, whose origin is explained through
the pendulum-like or oscillatory motion
of the electrons.

The Occurrence of Electron Oscillations

The mechanism of electron oscillations
becomes most evident if we take as a
basis the simple hook-up of Fig. 1. The
plate is connected through a milliam-
meter directly with the filament, while
the grid has a potential of several hun-
dred volts; the start and intensity of the
oscillations one observes on the plate me-
ter. For simplifying the theoretical con-
sideration, we assume that the tube has
plate-shaped electrodes and that the dis-
tance from cathode to grid is the same
as from grid to plate. Then there results
for the course of the potential in the

www americanradiohistorv. com
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Fig. 5——Hook-up of the decimeter trans-

mutter (llustrated in Fig. 4; Fiq. 6—Bark-

hausen transmitter with double grid (8.

G.) tube; Fig, 7—detector receiver cir-
cuit for 1/10 meter waves.
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10-9 seconds (about one-millionth of a
second). Now, if we consider a tube in
which the distances cathode-grid and
grid-plate are each .5 em. (.2 inch), and
if we now apply the potential of 400 volts
to the grid, then there results for the
period of the electron pendulum swing
four times the previously calculated run-
ning time, that is, 3.4 times 10~ seconds.
But this is almost exactly the period
duration of a one-meter wave. From
these considerations one finally obtains
the approximation formula:

2000 X ra_ cm

l/ Eg Volt (3)

Therefore the smaller the distance be-
tween the electrodes and the higher the
potential lying on the grid, the shorter
the waves which one can excite. The
results of numerous experiments agree
well qualitatively with these two conclu-
sions from the theory, and therewith give
an indication for the construction of the
tubes. In this way it is possible to get
waves down to about 15 cm. (6 inches)
in length.

Acm =

Measuring Waves Below One Meter

Decimeter (one-tenth meter or 3.937
inches) waves cannot be measured with
the normal methods of the resonance cir-
cuit of self-induction and capacity. For
this purpose one uses a Lecher system
(Fig. 3).. This consists of two wires
stretched out parallel a short distance
apart, 1; and 1o, which are bridged at
one end by a detector D. Now if one
pushes a condenser C along on the system
of wires, one gets in regular succession
in a galvanometer connected with the
detector needle deflections, the distances

FIG.9

Fig. 9—Hook-up ‘of super-regenerative re-

cewer illustrated at Fig. 8; Fig. 10—a

one-tube” super-regenerative receiver for
decimeter waves.

apart of whose occurrences are equal to
half the wave length. The coupling of
this wave-meter with the transmitter is
usually sufficient, if the Lecher wires are
stretched out in the vicinity of the trans-
mitter tube. For wave measurement one
can also use the reflection of the wave
on a metal surface. More will be said
of this method, which is especially im-
portant for the very short waves, in the
case of the discussion of the mirvors.

Construction of a Decimeter Transmitter

For the practical construction of a
Barkhausen transmitter and for increas-
ing the oscillation energy, one uses a
Lecher system similar to that of the
wave-meter, which for this purpose is
directly connected to the grid and plate
of the transmitter tube. The tuning to
the wave produced by the tube again
takes place by pushing a capacity bridge
along the two wires, while one deter-
mines the maximum of oscillation energy
in the plate instrument. Fig. 4 shows a
transmitter ready for operation and Fig.
5 the corresponding diagram. The wires,
about 50 em. (20 inches) long, connected
with grid and plate, carry the movable
condenser C, which is fa~tened on a slide
made of insulating material and provided
with two contact springs. The conduc-
tors are coaneccted to the ends of the
Lecher wires through adjustable chokes
Ch (about 20 turns of bare copper wire,
wound on a diameter of about 1 em. or
.4 inch), the tap being so chosen that
as little high frequency current as pos-
sible gets into the conductors. This point
deserves especial attention, if it is a
question of a raised position of the trans-
mitter, since then one is obligated to too
long wires.

The most important point in the trans-
mitter is the choice of a suitable tube.
Of the tubes available today, only a few,
unfortunately, are suited for the produec-
tion of electron oscillations, since for this
as a rule, symmetrical cylindrical con-
struction of the electrodes is necessary.
Otherwise the velocities of the electrons
from the cathode to the grid are different
in each direction and cannot produce any
cscillations at all. Cylindrical (symmet-
rical) tubes should absolutely be used in
the Barkhausen hook-up.

Ilcating
Tupe Current Wawve Length Grid
of Tube amperes cn. Volts
210 or 250 1.25 120 100
min. 20 500
226 1.05 sameasabove e
226 1.05 190 200
280 2.0 208 158
294 1.75 45 180
199 0.06 120 120

The table gives the wavelengths which
can be produced with the tubes in ques-
tion at maximum energy and the smallest
wave length. In the last column are
given the appropriate grid voltages; if
the same grid voltage is given in the
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Fig. 8—Super-regenerative receiver for
1/10 meter waves.

case of the same tube for different wave
lengths, then for producing the shorter
wave a negative potential of the outer
electrode is required.

One obtains the shortest waves with
the small type of the French TMC tubes,
which produce useful oscillations down to
16 em. (6.4 inches). Oxide coated fila-
ment tubes are especially advisable for
portable sets, on account of their small
heating voltage. In the pentode the posi-
tive potential is put on the space charge
grid, while control grid and plate te-
gether take over the roéle of the plate
in an ordinary three electrode tube. If
one applies to the plate or control grid
also small positive or negative potentials,
then by suitable regulation of all the
operation data, a maximum of oscillation
energy can be attained (see Fig. 6). The
energy of the Barkhausen transmitter is
very small, a disadvantage which how-
ever in great measure can be neutralized,
for the most important fields of use of
this wave range, by the possibility of
concentrating the total energy into a
sharp pencil or ray. One attains an in-
crease in energy considerably greater by
using a push-pull arrangement of two
tubes, which operate on the same Lecher
system. Nevertheless, of course with
such an arrangement there is an in-
crease in the difficulties of correct tuning,
already present in the case of one tube,
so that thus far push-pull transmitters
have seldom been used in practice. The
greatest energy which one can produce
with a one-meter (3.28 feet) Barkhausen
transmitter is about .3 of a watt! With
shorter waves the attainable energy
drops considerably.

The radiation of the energy takes
place, as ordinarily, with ultra-short
waves, by means of a dipole. There are
connected to the bridge condenser of the
Lecher system two straight wires D, D,
one on each side, each one-quarter wave
length long (see Figs. 4, 5, 6).

The modulation of the transmitter is
best accomplished by a transformer in
the plate lead (see Fig. 5), the primary
winding being connected with the micro-
phone through an ordinary amplifier.
Since the frequency of the electron oscil-
lations depends on the external poten-
tials, one will expect in this type of modu-
lation predominantly frequency modula-
tion. However, the Lecher system used
for increasing the enercy stabilizes the
wave, so that a powerful amplitude mod-
ulation is possible.

In discussing the reception methods it

(Continued on page 181)
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How FArR ON WHAT K-C?

ADIO wave transmission takes

place by the pronagation of a

“oround wave” along the ground,

or a “sky wave” retlected or re-
fracted from the Kennelly-Heaviside lay-
er, or by both means. The waves are
subject to absorption, both in the ground
and in the ionized upper atmosphere. The
ground-wave absorption in general in-
ereases with frequency and is reasonably
constant with time over a given path at a
given frequency; it varies for earth of
different  conductivities and dielectrie
constants. The sky-wave absorption is
not a constant with time, frequency, or
path; it appears to be a maximum in the
broadcast band (550-1500 ke.), decreas-
ing with change of frequency in either
direction. In the daytime this absorp-
tion of the sky wave is so great that
there is practically no sky wave, from
frequencies somewhat below to somewhat
above the broadcast band, the specific
limits varying with scason. Hence sky-
wave propagation in the daytime is only
appreciable in the lower and higher fre-
quency ranges. During the night, how-
ever, sky-wave propagation takes place
on all except extremely high frequencies.
Sky-wave propagation is subject to ma-
terial variations, dependent upon condi-
tions and changes in the ionization of the
Kennelly-Heaviside layer. Besides daily
variation of daylight and darkness, fac-
tors such as latitude, season, magnetic
storms, and solar disturbances, have been
found to have effects upon this ionization.
These changes in ionization result in
wide variations in the transmission of

The accompanying charts which
were prepared by the U. S. Bu-
reaw of Standards, Washington,
D. C., show the wvariation in
range or distance covered at dif-
ferent seasons with wvarious
wavelengths or frequencies.

sky waves from hour to hour, day to
day, and year to year. At the higher
frequencies, received field intensities for
a given season and frequency may vary
as much as 1 to 10 from one year to
another.

Important Roéle of the “Sky Wave”

At the higher frequencies, reception at
great distances is due entirely to the sky
wave. Above a certain frequency, how-
ever, which may be as low as 4000 kec.
(see attached graphs), no appreciable
portion of the sky-wave radiation is re-
flected back to earth from the Kennelly-
Heaviside layer in a certain zone sur-
rounding the transmitter. In the area
bounded by the inner edge of this skipped
zone, the received wave may be composed
of both ground wave and sky wave (the
sky wave being appreciable on frequen-
cies up to about 6000 ke. in the summer
and 12,000 kec. in the winter); the sky
wave intensity in this area is ordinarily
much less at night than in the day. The
outer boundary of the skipped zone is
often called the skip distance. The skip

www americanradiohistorv.com

distance increases with frequency, and
varies diurnally and seasonally. Beyond
the skip distance, the sky-wave radiation
is received with useful intensity.

With present knowledge of propagation
conditions, it is impossible to postulate
any formulas or make any tables or
charts which could be used to determine
distance range over any given path accu-
rately. The attached graphs give aver-
age distance ranges as observed by a
number of experimenters®* to occur most
frequently over a number of transmission
paths. Through certain frequency ranges,
available data were so incomplete as to
require extrapolation which may be con-
siderably in error. Wide variations of
distance range and skip distance must
be accepted as normal.

The scales of abscissas and ordinates
are cubical, (4.e.,, numbers- shown are
proportional to cube of distance along
scale, or, distance along scale is propor-
tional to cube root of numbers). This
was chosen because it spaces the data
satisfactorily. A linear scale would
crowd the low values too much and a
logarithmic scale would crowd the high
values too much.

Graphs Show Practical Range

The graphs show the limits of distance
over which practical communication is
possible. They are based on the lowest
field intensity which permits practieal re-
ception in the presence of actual back-
ground noise. For the broadcasting fre-

*See references listed at end.

(Continued on page 183)
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$5.00 PRIZE
Coil Winding Wrinkle

g

HACKSAW
SLOT

i

A saw slot serves to lead coil wires to pins.

Herewith is a short wave coil winding
wrinkle which I find very useful and
. practical. Instead of drilling holes in a
| tube base or other coil form to take the
. leads in to the prongs, a hacksaw slot
. the length of the form will greatly facili-
. tate coil winding, as it saves a lot of
. unnecessary guessing and gauging; and
{ besides, a much neater looking coil will
. result than one which is drilled with
s over-size, unsightly, or improperly spaced
{ holes. If all leads are taken in to the
{ prongs through one slot, this method does
.  not noticeably weaken the coil—Contri-
|  buted by Michael Schauer.

Line Filter

In order to cut down line noises from
. my short wave set, I have constructed
| the following inexpensive line filter which

V]

- —

Ly

HWF )

TO POWER cl "-1- TO POWER
LINE s PACK

A 2 Y

L Ny '=L

i 7]

T wo condensers and chokes form a line filter.

verters which has been tried out by
the editorial staff and which performs
very smoothly, is the new Erla, illustrat-

“ NE of the newest short wave con-
'i‘
| ed in the photo at the left and diagram

|
3

SHORT WAVE CRAFT

$5 Monthly
for |

Best ‘
SHOR'T
WAVE

KINK

Beginning with this issue of SHORT
WAVE CRAFT, the cditors will award a
five dollar prize ecach month for the best
short wave kink submitted by our readers.
Look over these “kinks” and they will
give you some idea of what the editors
are looking for. Send a typewritten or
ink description, sketch., of your fa-
vorite short wave kink to the—"Kink™
Editor, SHORT WAVE CRAFT.

with

has worked admirably. The coils L1 are
made by winding 150 turns of No. 18
D.C.C. wire on 1l-inch diameter tubes.
The condensers C1 may be of .5 or 1 mf.
capacity.—Contributed by N. Swerdlow.

An Antenna That Brings 'Em In

This type of antenna will raise volume
from medium phone volume to speaker
volume on many short-wave sets.

The drawings of this antenna are self-
explanatory. Briefly, the aerial is made
up as follows: From a point 20 feet or
more from the ground, two insulated
wires start. Each wire is forty feet in
length and stretches at a 90-degree angle
from the other. Two and one-half feet
from the common end, the leading taps
are taken off. The two leading wires
are twisted and may be of almost any
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length. They terminate at the grid coil
of the detector, or if tuned R.I. is used,
at the first R.F. coil. They are coupled
to the coil by six turns of B. & S. gauge

Improved aerwal for short wave reception

No. 20 D.S.C. or D.C.C. wire wound in
the same direction as the other winding,
either over it or, if there is space beside
it, on the coil. The ground is connected
to the return grid circuit. It is essential
that the ground remain connected.—Con-
tributed by Leonard R. Greenaiway.

Wafer Socket Supports

Herewith is an idea that may be useful
at the service bench when revamping the
old direet current designs, Instead of
buying the regular socket, buy the round
wafer and in the dime store you can
purchase some wood beads about one-
half inch high, with a hole through the
center, which will hold the wafer socket
at the right heigpht.—Contributed by A.
E. Aldridge.

How to support wafer socket.

'| New Plug-less Short Wave Converter

at right. It covers
the short wave GND. ANT QUTPUT / P e 7/
bands from 200 to i @ @ .000L-MF L‘/' 000L-ME  REC ’""?’A"’
60 and from 60 to [ S .24' 8. | o
15 meters; a wave- y ) g
length chart is fur- 0.5 | f150
nished. The conden- e o
ser capacity joining i
L1 to ground is sC !
00027 mf., and the }
capacity of the con- ! *
denser joining L4 ' e N
to ground is .00037 ¥ T. DET. ' N
fg ) 18 -~ L3 pég“u_ 3 L [ 250
mf. with a trimmer TRIMMER 3 La0sc O0HMS
across it having a ADISTS ] “onorF WAL
, ENT SWITCH J
capacity of 20 mmf. NN
The vernier is an C 7 4 (,,, .
adjustable copper o%‘g&:éf#’é%g;%. ‘ (LWLMP gt T
dise sliding within > 'y Sy | 25" s
coil L1 Lie10.8. ne2eE. ) | ;
L2:I5N. CT.NS.28E, |
i L3<36N, N2.28E, |J
ta- g'/z N, NS.28E. |
, ; 54 6M. N2.2BE. |
Left—The new Erla Lo+ 20N, NO 28 E. }
short wave converter L7= 3N, N236S.S. 4
that works with any L8.+ 450 MICRO HENRY
broadeast receirer — N'Tl“ﬁ.'f{i“fj
converter diagram at t o PowER sUPPL
right. upPLY
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Fig. A (center) —The new *'56,”
stigned to ultimately replace the '27.
Arcturus 57 pentode detector.

EW tubes! Those who recognize

the need for improved appara-

tus, especially tubes, will wel-

come the announcement of the
new “50” series of tubes. Of these, two
are especially adaptable for short-wave
work and certainly should meet the re-
quirements of the most exacting experi-
menter and set-builder. We will first
begin with a discussion of the factors
governing the choice of tubes suitable
for short-wave work and then proceed
with a description of the characteristics
of the tubes themselves.

In the broadcast band, where power
output and quality are of paramount im-
portance, the number of new tube-num-
bers are far greater than may be used
by the short-wave fan. The question that
arises then is, “which tubes are suitable
for short-wave use?” and, what is far
more important, “why?” Before discuss-
ing the new tubes themselves, it would
be well to outline, briefly, the factors
which enter into the choice of “short-
wave’” tubes.

In any vacuum tube, a signal is fed
into the input (grid-filament) of the tube
and removed—amplified—from the out-
put. Regardless of the type or sensitivity
of the circuit, the above is the simple
rule of tube operation. Any tube, in a
given circuit, is capable of amplifying
the signal a certain definite amount, the
amount of amplification being primarily
determined by the “amplification factor”
of the tube. Now, this amplification fac-
tor is merecly a number which denotes
the total change in plate voltage due to
a certain change in grid voltage (due,
for instance, to a signal). This ampli-
fication factor or “mu” is the greatest
amount of amplification that can be
obtained from the tube under any con-
ditions; in reality it is never reached,
simply because the load in the plate
circuit of the tube can never be made
high enough.

For example: if the mu of a certain
tube is 9 and it has a plate resistance
of 10,000 ohms, a load impedance of

made by Arcturus and de-

Fig. B (left)—The

The low grid-plate capacity

makes this tube especially suitable for short-wave work. Fig.

C (right)—Similar in appearance to the 57, the new Arcturus

58 meets a long-felt want for a variable-mu R.F. pentode suit-
able for short-wave work.

SHORT WAVE CRAFT

WAVE

with the

10,000 ohms would only produce an effec-
tive amplification of 4.5; a load of 50,000
ohms, an amplification of 7.5; a load of
100,000 ohms, an amplification of 8.2,
ete. It is clear, then, that one of the

Vi }fi

AMPLIFIED "
L/ SIGNAL IB+

[lustrating the effect of grid-plate capacity.

¢ g8 C€P D Ftgp P
Cpr
-
A
F FIG. 3 - 'F FIG. 4

Left, the apparent; right, the correct meth-
od of computing the input capacity of a
tube.

main problems in circuit design is to
obtain a load impedance that will pro-
duce as high a gain as possible.

CRAFT  just
adapted to short wave reception purposes—and why!
This article will be followed by one dealing
“New S-W Transmitting Tubes.”

July, 1932

NEW TUBES

for the

Short Wave

Recelver
By LOUIS MARTIN

So many new types of tubes have been brought out in the
past month that we have prevailed upon Mr. Martin,
well-known tube expert, to tell the readers of SHORT

which tubes are particularly

To the layman, the solution to this
seemingly easy problem is self-evident—
raise the load impedance, by winding
large coils, to a very high value $0o the
amplification is as close to 9 as desired.
This logical reasoning would be excellent
were it not for the fact that, as with
all good things, it cannot be carried too
far. When the load impedance is raisel
beyond a certain point, part of the en-
ergy in the plate circuit slips back to
the grid circuit, causing the tube to
oscillate.

How does it slip back? It may slip
back because one or more wires in the
plate circuit are lying too close to wires
in the grid circuit; because the plate
coil is too close to the grid coil; or be-
cuuse the energy 1is going through the
tube itself. Now we have been taught
that the tube is a one-way device; that
is, energy can only go from the grid to
the plate circuit, but not from the plate
to the grid circuit. The answer is that
it is not “amplified” back, but gets back
in spite of the tube, rather than because
of it! In other words, the input grid
acts as one plate and the plate as the
ocher plate of a two-plate condenser; the
energy, therefore, is fed back from the
plate circuit to the grid cireuit, through,
or by virtue of, this capacity, which
exists between the plate and grid.

Now, if the energy is fed from the
plate to the grid through the tube capac-
ity, can the signal go directly from the
grid to the plate without being amplified
at all? The answer to this simple ques-

Cgp

B4

Left, the **
capacity.

neutrodyne’’
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; center, the bridge method of compensating for inter-electrode
The detail of the bridge method (s shown to the right.
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tion is yer, the signal can go from the
grid to the plate without being amplified.
Consider the simple circuit in Fig. 1.
Transformers T1 and T2 are two tuned
circuits; one in the grid and the other
in the plate circuit of tube V1. The
signal, impressed across the grid and fila-
ment of the tube, appears across the
plate load as shown. Part of the signal
also passes through Cgp (grid-plate ca-
pacity of the tube) unamplified. Now, if
the plate load is high enough, the energy
in the plate circuit, being greater than
that in the grid circuit, passes from the
plate to the grid through this same ca-
pacity. Since two different currents can-
not pass through the same condensers at
the same time in opposite directions, and
since the energy in the plate circuit is
greater than that in the grid circuit,
the net result is the passage of energy
from the plate to the grid—and oscilla-
tion results. If the tube is not oscillat-
ing, a loss of output signal results be-

cause of the by-passing effect of Cgp.

When this oscillation is controllable,
it can be made into a very desirable
thing, as it increases the strength of
the applied signal; but when it is nof
controllable, it becomes the worst enemy
of radio receiver designers.

It is generally conceded that when
oscillation is necessary in order to either
increase the strength of a signal or for
the reception of code, it should be de-
liberately inserted by the designer, and
when not deliberately inserted, the tube
(with, of course, its circuit) should show
no signs of oscillation. Thus, it is clear
that if stable results are to be secured,
the circuit should not generate oscilla-
tions due to tube capacities, unless other-
wise desired.

Neutralizing Tube Capacity

Figures 2A and 2B show two gener-
ally accepted methods of neutralizing or
balancing the Cgp of a tube. At A is
shown the familiar “neutrodyne” method,
where part of the signal is fed from
the grid through a small variable con-
denser Cn, to the secondary of the R.F.
transformer T2; the signal is also am-
plified by the tube V1 and appears across
the primary of T2. Because the primary
.and the secondary must be coupled, the
energy fed through Cn is sufficient to
just neutralize that due to the tube capac-
ity Cgp, and the tube ceases to oscillate.

In the second method shown, the plate
of condenser Cb is connected to the bot-
tom end of the primary coil. A bridge
arrangement, shown in Fig. 2C, is se-
cured, and when the bridge is balanced
by adjusting the size of balancing con-
denser Cb, the effects of the tube capac-
ity are done away with.

The trouble with the methods shown
above are numerous. First, the condi-
tion of balance does not hold over a wide
frequency band; second, the condition of

SHORT WAVE CRAFT

GLASS
ENVELOPE

PLATE

GRID
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CATHODE
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WIRES

’

Cut-away drawing of a Triad 56, show-
ing the placement of the elements.

balance is different for different tubes;
third, and by far the most important, the
methods outlined are synthetic in that
they do not eliminate the source of
trouble—the actual grid-plate capacity.

New Tubes Have Low Capacity

The advent of the four-element tube
reduced Cgp to such an extent as to
almost eliminate the necessity for any
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Circutt illustrating the use of shields. Note
the peculiar shaped tube-shield.

balancing method, but when the fre-
quency is high (as it is in short-wave
work), and the amplification high, the
need for a further reduction is again
evident. This need has been met 1 some
of the new tubes about to be described.

There is one more troublesome capac-
ity which is an inherent part of every
tube and which must be minimized as
much as possible—the grid-filument ca-
pacity. As may be seen by reference to
Fig. 2B, the grid-
filament capacity is

SupP.

P SUPPRESSQR

GRID Wemo

directly in parallel
with the tuning con-
denser. When large

SCREEN

CATHODE

FIG. S

HEATER

S-G.

K H

GRIO \
‘ \_}\

i\ \&\ A
CATHODE >/\'/ ,‘VPLATE

CONTROL
GRID

FIG.6 HEATER

Left, socket connections of the '56.”

Right, the socket con-

nections of the 57" and '58.”

N\ ¢ size tuning capacities

are used, its effects
are mnot noticeable,
but when the size of
the tuning condenser
is small (such as
used in the 20-meter
band) the grid-fila-
ment capacity is the
limiting factor in
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Pictorial representation of a Triad 57,

tllustrating the location of the three grids,

cathode and plate. The heater is located
“within” the cathode.

the determination of the lowest 1wave-
length to be recetved.

Strange as it may seem, the actual
capacity between the grid and filament
of the tube does not determine the input
capacity of the tube. Fig. 3 shows how
all of the capacities are arranged with
respect to the grid and the filament. It
is seen that the grid-plate capacity in
series with the plate-filament capacity
are in parallel with the grid-filament
capacity; it would seem, therefore, that
the total grid-filament capacity is the
combination of all three or, for the bene-
fit of our technical readers:

Cgp X Cpf
= Cgf —f— —
Cgp + Cpf

A deeper analysis of the action of a
tube shows that when the load impedance
is taken into consideration (as it always
should be), the arrangement of the ele-
ments in the tube and the load are as
indicated in Fig. 4. In this case the
plate-filament capacity is neglected, be-
cause of its extremely small size in com-
parison with the other capacities. The
signal must not only be strong enough
to charge Cgf but also Cgp; and since
the potential of the plate is always mu
(amplification factor) times the grid
voltage, the actual grid-filament (input)
capacity of a tube is:

C (input) =— Cgf + (mu 4+ 1) Cgp.

Interpreted into plain English, the
above formula means that the actual
erid-filament capacity varies as the am-
plification factor of the tube wvaries,
which, in turn, varies as the load varies,
as illustrated above.

Tube Factors that Affect Tuning

This formula explains why the tuning
of a receiver changes when any of the
applied voltages (plate, grid and fila-
ment) are varied. The variation of any
of the voltages changes the mu of the
tube which, in turn, changes the input
capacity, and since this input capacity
is in shunt to the tuning condenser, the
setting of the dial for a particular sta-
tion varies. In fact, anything that alters
the mu of a tube alters the dial setting.

When the tuning condenser is large,
the changes are not noticeable; but, as

(Continued on page 185)

C (input)
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Fig. 5—-Showing oscillator circuit for short
wave superhet. with switches for changing
to different wave bands.

OW that the short-wave converter
in combination with the regular
broadcast set has proven its vast
superiority over the regenerative

tuners of the last decade, the next logiical
step is to turn the B.C. receiver back to
the family circle and build a genuine
short wave “super’” designed fr.om the
bottom up for the reception of high fre-
quencies. The super-het, while not at
all a difficult construction, differs notably
from the sets we have made hitherto and
presents a lot of new problems.

This article is intended to help the
chap who builds his own, to overcome,
dodge or slip around these problems by
giving him practical advice based upon
practical experience.

Let us, for the sake of systematic pro-
cedure, attack the whole set from four
general angles: the power subply, the
audio amplifier, the I.F. amplifier, and
the R.F. section; which is the order to
follow in building the receiver.

The Power Supply

Discussing the easiest division first, we
will consider the power supply (assum-
ing its input is A.C.).

The exact nature of the power pack
will depend on how many tubes are used
in the set. If push pull 47’s compose
the output stage, and the total number
of tubes exclusive of the rectifier is 8, 9
or 10, a loud-speaker field having a re-
sistance of about 1400 ohms and capable
of carrying 6 to 8 watts can be used
with two condensers to form the filter
section, as shown in Fig. 1. C1 should
be about 4 to 8 mf. and C2 about 12 mf.,
and both can most economically be of
the electrolytic tvpe. These units will
supply sufficient filtering.

A set with single pentode output com-
prising 5, 6 or T tubes may use a speaker
field of 1600 ohms (5 to 7 watts) as a
choke; C1 and C2 may be 4 and 8 mf.,
respectively, though 4 and 12 mf. would
be safer.

POWER TRANS. SPEAKER

FIELD
g ;3

X 3
N & Pea O ! 2
Fig. 1—H:igh voltage plate-supply filter

system, utilizing the loud-speaker field
winding as the choke coil in the filter.
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-W SUPER - HETS

Designing

and

BUILDING HINTS

By EDGAR MESSING

Little more need be said about the
power supply. An appropriate trans-
former and a '80 rectifier tube are em-
ployed as usual. With the single pen-
tode it may be advisable to put the field
in the minus side from the transformer
to bias the ’47. See Fig. 2.

The second detector should preferably
be a ’27, self-biased as shown in Fig. 3.
Resistance coupling to the output stage
is cheaper than transformer coupling,
but the latter should be used with push-
pull output. With a transformer there
1s a very strong tendency toward hum-
coupling between the power transformer
and the audio transformer, and it is

Practical information on short
wave “superhets” israther scarce
and the editors are glad to pre-
sent this specially written article
by Myr. Messing, formerly con-
nected aith the engineering staff
of Pilot Radio & Tube Corpo-
ration. Myr. Messing gives many
valuable hints on superhets for
short aave reception as the re-
sult of his extensive study and
laboratory experience.

usually necessary to move the audio
transformer around until some particu-
lar location on the chassis is found that
gives minimum hum.

Effect of Changing the LF. Frequency

The I.F. amplifier of the short-wave
super is a bit more difficult to handle
than ordinary 175 kc. stages. In the
first place, we must decide what LF. to
use. If we wanted to go to extremes
and turn out a really “super” set, we
might do what the General Electric Com-
pany did in some special sets it made
for the U. S. Navy—change the 1.F. with
the band to be covered. For example,
when covering a range from 15-30 me-
ters, an LF. of 1500 might be used;
covering 30-60 meters, an LF. of 900
ke. might be employed, and so on.

The reason for this change of LI is
to secure added selectivity, of course. As
we know, the selectivity of the super
depends not upon how much of the ad-
Jacent channel signal is rejected, but
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Fig. 2—Loud-speaker field winding con:
nected as choke in the negative side of the
plate-supply filter circuit, also showing
method used to obtain bias for "47 tube.

upon how much of the image signal (that
is, the signal differing from the oscillator
frequency by the I.F. but lower in fre-
quency) is rejected compared to the de-
sired signal. Now it is obvious that if
the I.F. is 1500, then the undesired signal
will be further from the tuning peak of
the receiving circuit than if a lower L.F.
were used. But as the tuning peak gets
sharper when the receiving frequencies
are lower (the peak is sharper at 30
meters than at 15), a lower I.F. can be
used at the lower frequencies. It is de-
sirable from the standpoint of stability
to use a lower frequency and therefore
the I.F. can be advantageously changed
with the different ranges.

For our purposes, however, this change
is neither necessary nor convenient, so
we may pick a good compromise fre-
quency and fix the I.F. at that. Experi-
ence has shown that 465 ke. is a fairly
safe value.

This amplifier is not to be treated
lightly, however, for attempts to secure
high gain at this frequency lead to an
unstable set. Two stages will, of course,
increase this tendency, but will make for

25,000 OHM RESISTOR  .01-MF. .5-MEG.
OR R.F. CHOKE J ’/
o o—r-l
.L §E<\ /
£ 100,000
6-MF 3 OHMS
G % ‘ :‘E 2
7 mglOntt, = EE\ BIAS
- <
.5-10 30,000 # B 50,000 OHMS
2 MF T OHMS  FIG.3

Fig. 3—Superhet “‘second detector’ circuit
suggested by the author.
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TRIMMER FIG.4

§<&_§ooo OHMS
»~-T0

COUPLING

Fig. 4—One arrangement of ''first detec
tor” circuit in short wave superhet, with
switch for changing wave bands.

a more sensitive set. Single I.F. stage
sets can be made to he quite satisfactory.

Type 35 tubes should be used. Their
plate voltage should be 180 to 250, their
screen voltage from 60 to 90. The grid
bias should be a minimum of three volts.
The grid and plate coupling transform-
ers may be of the usual can-enclosed type
with compactly wound coils. These coils
should be spaced not less than 1% inches
apart, while the tuning condensers across
them should be not smaller than 70-140
mmf., maximum. While these specifica-
tions are not absolutely rigid, experience
has shown that marked deviation from
them will make the amplifier unstable.

The whole amplifier should be well
shielded and properly and generously by-
passed. Thorough shielding is necessary
for two reasons: to prevent oscillation
and to eliminate the possibilities of direct
pick-up of stations on or about 465 kc.

If two tubes are used, volume control
can be effected by varying their biases.
A single LF. stage set can be controlled
by varying the LF. basis and shunting
the antenna simultaneously.

The R.F. Amplifier

Let us now drag out the R.F. section
for examination. The first problem is:
shall we use an R.F. stage? The only
advantage of an untuned stage lies In
the isolation of the detector from the

antenna; any added gain will be negligi-
ble at most frequencies.

A tuned stage,

SHORT WAVE CRAFT

additionally, will help greatly in reduc-
ing image interference but will compli-
cate the switching problem. If the
builder is quite familiar with short-wave
sets, the tuned stage is advisable and
should follow the standard T.R.F. stage
of short-wave sets. In this discussion
the center of interest is- the oscillator-
first detector section. So far as broad-
cast reception is concerned, a tuned stage
or pre-tuning is necessary.

If it is desired to divide the 15 to 200
meter range into four bands, the tuning
condensers for oscillator and detector
should have a 10-160 mmf. range; for
three bands the standard 350 mmf. con-
denser can be used. If the broadcast
band is also to be covered it is advisable
to use the 350 mmf. condenser and have
three short-wave bands.

Figure 4 shows a first detector circuit
with switching arranged for three short-
wave bands. A 15 mmf. condenser is
about the right size for coupling the
antenna to the tuning circuits and e¢lim-
inates the necessity of using separate
primaries and additional switch sections.

The Oscillator

The oscillator can most simply
effectively be of the usual tuned-grid
type, as shown in Fig. 5. The grid leak
and resistor combination should not be
varied much from the values given be-
cause an oscillator may be easily modu-
lated at the frequencies at which it will
be working.

For best results, especially on the
shorter waves, a trimmer condenser of the
usual form is necessary. It can, how-
ever, be made non-critical by restricting
the range of the oscillator, as is done
in all broadcast super-hets. Condensers
C1, C2, C3 accomplish this. Their values
are determined most easily by a cut-and-
try method until the proper oscillator
range is secured. A trimmer of about
35-40 mmf. is sufficient.

The method of oscillator detector coupl-
ing is one that has caused much argu-
ment, but the author is inclined very
strongly to believe that the least trouble-
some in the long run is the cathode coil
method used in good broadcast supers,

and

L

SECONDARY COUPLING COIL

Fig. 6—Des{rable arrangement of codls on
tube form for superhet.

So much for the general design of the
R.F. section. In short-wave sets the
general design is not half so important
as the way it is worked out. The follow-
ing should keep the constructor on the
straight and narrow path:

Hints on S-W Super-Hets

Keep all coils in the clear and as close
to the switch as possible.

Keep coils at right angles to each other
or well separated.

Use coil forms of 1 to 1% inches diam-
eter. Space secondary turns wire thick-
ness on bands below 80 meters.

Use No. 22-26 wire for secondaries.

Use No. 28-32 wire for ticklers. Wind
ticklers 1/16 inch away from secondaries.

Use No. 28-32 wire for coupling coils.
In general, coupling coils should have
two-thirds the number of tickler turns
and should be spaced % inch away.

Figure 6 shows the type of coil ar-
rangement to use. It is not advisable t»
place any coils over the secondary. The
scheme shown provides for a minimum
of trouble.

Use a good wiping contact, non-tar-
nishing switeh, of which there are several
types available.

Make all wiring as direct and short
as possible.

Use only non-inductive condensers.

There is little more that non-participat-
ing advice can give; unforeseen troubles
will always crop up. They can be elim-
inated by patience and common-sense,

A Short Wave Adapter Table

HE very attractive piece of furniture
in the photo at the left is a cleverly
designed short wave converter, which can
be used in conjunction with any modern
midget type broadcast receiver, and thus

lator are used, which in conjunction with
the broadeast receiver forms a superhet-
erodyne. A switch is provided for chang-
ing the antenna from the converter to the
broadcast receiver. Coil data for similar

permit the reception of short waves. By converters have been given previously.
combining a mid-

get broadcast re-

ceiver with the BUK.GND.TQ SET ADAPTER — — X\
Audiola short GREEN TO PLACE IN PENTODE &
wave table illus- ANT | SET ANT. 2MEG .0001-MF  SOCKETOF SET

trated you will in- 3 )

crease your wave- - g

length reception 24 om

range from 20 to
550 meters. Asthe
diagram shows, a
detector and oscil-

.,|l
S
Py

Left—The Audiola

short wave converter 7'_7J‘ 1=

which converts any
midgqet broadcast re
cetver for short wave

reception. ™
Right—Wiring dia-

A

;S

105-125
vV, A.C.
60 ~

gram of the Audi-

ola converler.
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An Amateur Receiver

With New Kinks

By REX E.

HE ideal amateur receiver should

have at least five qualities: name-

ly, (1) Selectivity, (2) Low noise

level, (3) Sensitivity, (4) Volume,
(5)Ease of operation.

As is the usual case, practice cannot

attain the near perfection of theory, and

e

FIG.2 B

ZO0.000 /1i R
k 5000 /
FiG.2C taov OHMS 300v.
o — —e

Figures 2A. B, and C, ubove, show several

ways n which to connect u low impedance

so as to match the output tube, including
resistance and impedance coupling.

the former must take the most efficient
of several choices, none of which meas-
ures up to the ideal.

In order to keep the noise level con-
veniently low, a great number of tubes
should not be used, for tubes have a
characteristic of ecrcating noise within
themselves. Further, if a number of
tubes are employed, thele is more prob-
ability of the interlocking of the fields
of different stages, thereby setting up
hums, whistles, et cetera, and raising the
noise level in general, as well as lowering
the efficiency. The general effect of such
interlocking of fields can be eliminated
only by very careful shielding and lay-
ing-out of the whole receiver.

If the number of tubes is to be re-
stricted, those tubes used must be neces-
sarily of comparatively high amplifica-
tion factor, to bring the volume to the
desired level.

Ease of operation limits the number
of tuned circuits. The smoothness of
operation, as well as the sensitivity, are
determined by the circuit and the tubes
involved.

The receiver illustrated in the sche-
matic diagram of Fig. 1 has all of the
desirable characteristics to a very satis-
factory degree. The screen-grid detector

LOVEJOY

employed is highly sensitive and control
of regeneration through the screen-grid
is quite conventional and known for its
smoothness.

The object of merit is the use of a ’24
tube as an audio amplifier. The ’24 has
an amplification factor, or ‘“mu,” of 400
and picks up readily the very weakest of
signals from the detector. The type 27
tube, commonly used, has a mu of 8, and
the '47 pentode, a mu of 52. By com-
parison it is realized why a ’24 is very
much superior to either of the other
types.

To realize maximum gain from any
circuit, the load impedance must match
the plate-to-filament impedance of the
tube. With the screen-grid tube, this
impedance of the plate is of compara-
tively high order. Obtaining a load im-
pedance to match may be accomplished
in one of several ways, as illustrated in
Fig. 2

Resistance coupling is used in Fig. 2A.
This system works nicely but has the
disadvantage of requiring about 600
volts to the resistor in the last stage.
This is evident, for the resistors are in
the neighborhood of 200,000 ohms.

Fig. 2B gives an impedance-coupled
system which is very satisfactory. By
experiment, it was found that if the
primary and the secondary of an ordi-
nary audio transformer were connected
in series and the whole unit used as
shown, the impedances obtained were
very nearly correct. L3 and L5 are both
audio transformers of ordinary design.

In IFig. 2C is shown another variation
where a combination of inductance and
resistance is used. This circuit has the
same disadvantage of Iig. 2A, but to a
smaller extent. The voltage required is
about 300 volts. In this circuit, L5 is
an output choke designed for use with a
45 power amplifier. R is approximately
5,000 ohms.

Since most receiver power-packs have

July, 1932

As pointed out by Mr. Lovejoy,
the ideal amateur receiver should
be selective, sensitive, easy to tune
and have good volume, with a low
noise-level. The author points out
in the accompanying article a num-
ber of valuable kinks and ways in
which to improve an amateur-band
short wave receiver, so as to realize
as nearly as possible the attainment
of the features above enumerated.

an output of about 200 volts, the circuit
in Fig. 2B was adopted.

In the completed receiver, Fig. 1, Cl1
is a midget condenser cut down to two
plates, double-spaced. C2 is a similar
condenser, cut down to three plates,
single-spaced, and is used for tuning. C3
is a 23- plate 0.00015 mf. midget used
for “lump” capacity for centering the
amateur bands. It is mounted on the
base of the subpanel. Once adjusted, it
is left undisturbed.

A variable-mu, or ’35, tube is used as
detector T1, because of its very nice
perfoxmance as a regenerative detector,
although a ’24 may be used almost as
well. R1, Fig. 1, may need to be changed
for different tubes.

C5 should not be any larger than
0.00025 mf. for maximum volume and
the potentiometer R2 must be by-passed
by C7, a 1 mf. condenser, to remove noise.
The grid-leaks for the ’24 audio tube
and the detector, R3 and R1, are not
critical and several values should be tried
and the ones giving most volume and
smoothest regeneration should be used.
It is absolutely necessary to by-pass R4
with a 1 mf, condenser, designated as C9.

Any coil and condenser combination
can be used for the detector circuit. If
home-made coils are used, after the band
has been located, the tickler L2 should
be cut down or increased until oscillation
Just starts when the screen-grid of the
detector is at a potential of about 21
volts. This adjustment is quite impor-
tant, for volume is 50 per cent greater
at a potential of 21 volts than at any
other. Tube-base coils were used in the
original receiver and the approximate

(Continued on page 183)
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Complete wiring diagram of short wave receiver especially designed for operation
on the amateur bands of 2Q. 40, and 80 meters and providing smooth and efficient
reception of code and phone signals on these bands.
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Super-Regenerator Rolls 'Em in

After all is said and done, the super-
regenerative receiver is one of those illu-
sive and not so well-known circuits; but
with it Mr. Locke has established some
very fine reception records, bringing in
European and other “DX” stations.

WONDER how many of the readers
I of SHORT WAVE CRAFT ever give the

Super-Regenerative Short Wave Cir-
cuit a thought? Well suppose that we
try one and see how it comes out in the
“DX” line. I give herewith a diagram
for a receiver that I have designed and
built myself and I say that it is there
for the “DX” stuff. I bring in all the
following stations on the loud speaker;
GHSW, CJRX, W2XAF, W2XAD, W8XK,
KWT, W6XN, W9XF, 7LO, YN, PCJ,
PCL, JHBB, W3XAL, W6XAX, RFM
and many amateur stations and trans-
Atlantic stations. On the headphones I
have brought in 3LO, EH90C and
EH9XD as my most distant “DX” sta-
tions.

The action of this receiver is very
simple and it is easier than the ordinary
short wave receiver to tune—that is, to
me. There is no “body capacity” or
“side-swiping” on the station that you
are listening to.

To tune this receiver proceed as fol-
Iows: Turn on the switch and leave the
“super” rheostat turned off; then you
tune in just like you would the ordinary
receiver, till you hear the “whistle” of a
station. Make the necessary adjustments
till the whistle is at its loudest and then
turn on the ‘“super” rheostat and the
“whistle” will entirely disappear; your
station will now come in with plenty of
volume. Once you get the H.C. Coils
“set,” they are to be left in that position.

I hope that you will publish the dia-
gram of this wonderful receiver and I
Wave Length

By BEN. F. LOCKE
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Hook-up of Mr. Locke’s super-regenerative short wave recetver,

would like to hear about the results
others obtain with this set.
The plug-in coils are wound as follows:
Use 1%"” diameter tubing.

List of Parts for Mr. Locke’s Super-
Regenerative Receiver

2 Variable cons, .00014mf.. C1, C2.

1 Variable con. .00025mf., C3.

1 Fixed con. .00025mf., C4.

2 Fixed cons. .006mf., C3, CG.

2 Fixed eons. .002mf., C7. CS8,

2 15-ohm fixed resistors, R1, R2.

1 Amperite 3 ampere, R3.

1 3 meg. grid leak with base elips, R3.

1 25-obm variable rheostat, R4.

Range L1 L2 L3 14

15 to 40m 3 turns #18 wire

30 to 90m 8 turns #H 18 wire
80 to 250m 24 turns #22 wire
240 to 530m 80 turns # 28 wire

O turns #18 wire
9 turns #18 wire
9 turns #18 wire
9 turns # 18 wire

4 turns #28 wire
10 turns #28 wire
15 turns #28 wire
15 turns #28 wire

Same as L1
Same as L1
Same as L1
Same as Ll

1 0-50,000-0hm variable resistor, R6.

2 A.I'. transformers, 3%-1 vatio, I't, T2

1 11.C. Coil, 1250 turns, L3,

1 11.C. Coil, 1500 turns. L6,

1 H.C. Coil mounting tfor two eoils. Not shown.

-

R.F. Chokes, S.M. No. 277. Choke 1: Choke 2.

5 U'X tube sockets, V1, V2, Vi3, V4, VA,

3 Vernier dials. National Type B (0-100-0)
Not shown.

1 Panel, Tx20x34.

1 BRaseboard, 7x18x14.

3 IPanel brackets.

1 Set of hardware, ete.

1 I’hone or speaker plug.

1 Single Cirenit jack.

1 Filament switch.

Tubes used are as follows:

1 UX 222 Cunningham as R

1 UX 112-A Cunningham as Det.

2 245 Cunningham as AF.A.

1 UX 201-A Cunningham as super regenerative

circuit (or any other tube that you see
fit).

A Nifty 3-Tube Receiver

RECENTLY tried a short wave set
which has the type ’32 detector and a
stage of audio utilizing the ’33 pentode
output tube. This was a nice little set,

but it is somewhat difficult to tune in
DX with the loud speaker alone, so I
tried putting a pair of good headphones
across the matching transformer. Boy,

‘ /r,( 01-MF,
R.F.CHOKE HERE
(OPTIONAL )
32
*pRI.
SEC. NoT
> USED
R
0-1/2 MEG.

T ¥+ RHEO.

PHONE JACK  SWITCH FOR CUTTING ®
4@ _ - PHONES OUT (OPTIONAL)

§
g

-

135V.

b

"A4T 45V

R

4.5V. 13.5V.

Interesting circuit actually tested and proven by Mr. Elder.
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I dare anyone to try this with my little
two-tuber, and leave the phones on with
W3XAL, W8XAL, W1XAZ, W2XAF or
any of the good broadcasters. This goes
also for day or night reception of trans-
atlantic telephone, police stations, or air-
port stations. It’s just too darn loud for
headphones.

Incidentally, the first signals received
were of a two-way conversation on 9,490
ke. between PPU, a South American sta-
tion (not listed in my call book) and
W2XBJ, which is in New York. They
were testing communication, and holding
a conversation regarding the reception
conditions, on different frequencies. I
don’t know who owns these stations, but
they come in with plenty of volume on
the loud speaker, and don’t think I missed
a word of the conversation from either
end. This is rather unusual for this
location. I heard the remark by the
American end, that they would be on
that same frequency again on Tuesday,
March 29th, after 4 p.m., so if anybody

(Continued on page 187)
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am. to midnizht 4270 7.020  EARI25 Madrid, Spain.  6-7 p.m. casting Corp.,  Miami
WIXAA Chicago Federation of La 42.90 6,990 CTIAA Lisbon, Portugal. Fridays, Beach, Fla.

bor, Chicago. I1l. 7-8 5-7 p.m 19.75 6.030 VEICA Calgary, Alta., Canada.

am, 1.2 4-5:30, 6-7:30 43.00 6.950 EAR1IO Madrid, Spain. Tues. and 19.80 6.020 WOXF National Broadcasting Co..

p.m Sat., 5:30 to 7 p. m.: Downers Grove (Chicago),

12 11.800 VEIGW W A. Shane. Chief Engl Fri., 7T to 8 p.m. II.

neer, Bowmanville, Can 49.97 6,000 YV2BC C'aracas, Venezuela. 7:45-

ada.  Daily, 1 poru.-10 11 p.m. daily ex. Mon.

p.m . L . b Eiftel Tower, Paris, France.

2547 11.780 VEYDR Drummondrille, Quebec. ”(NOTE'- This list is compiled from many sources, Testing, 6:30 to 6:45

Caunada. Irregular all of which are not in_agreement. and which show am.: 1:15 to 1:30, 5:15

2550 11760 XDA Trens-News Agency. Merieo greater or less dliscrepancies. in view of the fact that to 5745 p.m., around this
o Clty An :‘xopsetrl::l:?aullgia:en'd a:‘dantyha‘va:tzlfe'}g:\r:}sth:r:roszg:ct:rat:g wave:
25.53 11.750 G5SwW British  Broadeasting Cor 0 M h VEICU Calgary. Canada.

paration. Chelmsford. Ene differently In many schedules. In addition to this, one 1007 6,000 ..... X A(lrﬁlr?lstration des P. T.

fand. Mon. to Sat. 14 experimental st_ation may operate on any of several T.. Tananarive, Madagas-

7 bm wavelengths which are assigned to a group of stations car. Tues., Wed., Thurs.,
VE9IR Winnipeg. Canada. Week in common. We shall be glad to receive jater and more . Fri., 9:30-11:30 a.m.

days, 5:30-7:30 p.m. accurate Information from broadcasters and other trans- Sat. and Sun., 1-3 p.m.

29.30 10,250 Tis Amondo  Cespedes  Marln mitting organizations, and from listeners who have 50.26 5.970 HV} Vatican City (Rome). 2-

Heredia, Costa Rica. Man authentic information as to calls. exact wavelengths 2:15 p.m., dally. Sun..

and Wed., 7:30 to £:30 and schedules. We cannot undertake to answer readers 5-5:30 a.m,

pm o Thurs. and  Sat who inquire as to the identity of unknown stations 50.80 5,900 HKO Medellin, Colombta, 8-11

P L 9:00 to 10 p.m heard, as that Is a matter of guesswork: in addition p.m., except Sunday.

30.3 3.890 EAQ Transradio Espanola. Aleala to this, the harmonics of many local long-wave stations 51.40 5,835 HKD Barranquilla, Coiombia.
13-Madrid. P.O. Box 951 can be heard in a short-wave receiver.—EDITOR.) 7:45-10:30 p.m. Mon.,

Npain Dally for Amer Wed. £-10:30 p.m.; Sun-

nfuu, . 0030-0200 G.M.T day 7:45-8:30 p.m. Elias

or Europe and Canaries Casablanca. Morneco., Sun, 1. Pellet.

on_Saturdays only, 1300 e EEBLS i Tues., Wed., Satl. 52.50 5,710 VEISCL Winnipeg, Canada.

31.10 9640  HSP 2000 G.M.T. 16.40  6.480 TGW Guatamala  City, Guat. | 51.02 5550  W8XIJ Columbus, Ohio.

g 2 Broadcasting  Service, lost 8-10 p.m. 58.00 5.170 OKIMPT  Prague, Czechoslovakia. 1-
and - Telexraph  Depart 46.70 6,425  WIXL Anoka. Minn. 3:30 p.m., Tues. and Fri.
ment, flangkok. Niam. 9 46.70 6,425 W3IXL National Broadeasting Co. PMY Bandoeng, Java,

5 35 NiERiE _\ll a.m. daily. Round Brook, N. 1. Re PMB Sourabaya, Java,
2 , ,nmlgnpmred\\‘lreleQ,L(d. lays WJZ. irregular. 60.30 4.975 w2XV Radio Engineering Labora-

47 York St Sydney 46.72 6,420 RV62 Minsk, U.S.8.R. Irresular. tories, Inc., Long Island

Justralla. Sun 13w | 47.00 6.380  HCIDR Quito. Ecuador. 8-11 p.m. City, N. Y. Irregular.
VK3ME Nl e L 80 e m | 47,35 6335  VESAP  Drummondville. Canada. 6256 4795  WIXAM  Elgin, TIL (Time signals.)

T “\fl'fl%- L., CNBMC Casablanca, Morocco.  Mon. wixz Waahington, D. C

Australia - ¢lbourne 3-4 p.m.. Tues. 7-8 a.m., WwWaxL Chicago, 111

Wed g S 3.4 p.m. Relays Rabat. [ 67.65 4430 DDA Doeberitz, Germany.  6-7

am And Sat.5-6:30 | 4781 8270 HKC Bogota, Colombia. ~8:30- iy, B8 g, YRG0,

Y . : E p.m. d., o

31.30 9.580 W3IXAU h.\:):'rll;,y. Pa.. relays WAl 48.00 6,250 HKA Barranquilla, Colomvhin. 70.00 4,280 OHK2 \'l{‘;mn. Aus!rlaf Eun.. fﬁrst
q X 5 i of hour from
3133 0570 WIXAZ  Westinghouse Eleetric & Bp g SxmiBloTATEeEs 1t pm.

Mfy Co. Springfield 18.62 6.170 HRB Tegucigalpa, Jtonduras. Mon- 70.20 4.273 RVi15 Far Fast Radio Station,

Mass. 6 am.-10 pm day. Wednesday, Friday, Khabarovsk, Siberla.

daily. Saturday 5-6 p.m. and Daily, 3-9 a.m,

SRi Puznan, Poland. Tues 9-12 p.m, 80.00 3.750 FBKR Constantine, Tunis, Africa.
1:45-4:45 p.m..  Thurs 18.83 6,140 WBXK Westinghouse Electric and Mon. and Fri.

1:30-8 p.m. Mfy. Co.. Saxonburz, Pa. 13RO Prato  Smeraldo, Rome,

31.38 9.560 DIA Reichspostzentraiam:, 11-15 Tues.. Thurs., Sat., Sun., Italy. Daily, 3-5 p.m.
Schoenherge Strasse (Rer 5 p.m. to midnight. 82.90 3.620 DOA Doeberitz, Germany.
Hn}. Konleswusterhansen, 48.99 6,120 ... . . Motala. Sweden, *“Rundra- 84.24 3,560  OZ7RL Copenhagen, Denmark, Tues.
§"t;;“[’;',‘l:'- Datly, 8 am.- dio.” 6:30-7 am., 11- wixaw  pynd Fri atter & pm.
. » . r g o 2 2 2 &
3148 9.530  WIXAF  General Hieetric Co.. Sche. v30. D GOl S 18503, AR A iaers WiSuQ T, fraia
- nectady, N. Y.. 5-11 p.m 48.99 6.120 F3iCD 106 Roulevard Charner, Chi- Seattle, Washington.
31.49 9.520 oXyY Skamlahoek, Denmark. 2.7 Hoa (Saigon). Indo- 3 .
B datly. China 1901050 oy (Continued on opposite page)
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Wavelength
(Meters)

G
oo
Siée

8.67
9.68
10.79
11.55

11.67
12.48

13.92
11.00

14.01
14.15

14.27

14.28
14.47

14.50

14.54

14.62
14.89

15.03

16.44
16 50

16.57

16.61
16.80
16.82
16.87
17.00

SHORT WAVE CRAFT

Short Wave Stations of the World

(Continued from opposite page)

Experimental and Commercial Radio-Telephone Stations

Frequency
(Kllooycles)

Address and Schedule

51,400 W2XBC New Brunswick, N. T,

42,530  ...... Berlin, Germany. Tues. and

Thurs., 11:30-1:30 p.m.
Telefunken Co.

34,600 W2XBC New Brunswick, N. T.

31,000 waxi Pittsburgh, Pa.

27,800 W6XD I‘aClo Alto, Calif. M. R. T

0.

25,960 G5SW Chelmsford, England, Ix
perimental.

25,700 WwW2XBC New Brunswick, N. I,

24,000 wexXa San Mateo, Calif.

(Several experimental sta-
tions are authorized to
operate on  non-exelusive
waves of a series, Dboth
above this and down to
4 meters.)

Vienna, Austria Mon.
Wed.. Sat.

21,540 wBXK Saxonburg, Pa.
21,420 Ww2XDJ Deal. N. J.

And other experimental sta-

tions.

21,400 wLO Anierican Telephene & Tele-
graph Co.. Jawrence, N.
J., transatlantic phone.

Monte Grande, Argenting

(Hurlingham), Buenos Aires.
Argentina.

Podebrady, Czechoslovakia.

Monte Grande, Argentina.
‘Telephony.

21,130 LSM
21,020 LSN

21,000 0Kl
20,710 LSY

20,680 LSN Monte Grande, Argentina
after 10:30 p.m. Tele-
phony with Europe.

LSX Buenos Aires, Telephony
with T. 8.
FSR Paris-Rairon phone.
20,620 PMB Bandoeng, Java. After 4

a.m.

Chicago. TIL

Nauen. Germany. Tests 10
a.n.-3 p.m.

Monte Grande, Arsentina.
From 7 am. 10 1 pm
Telephony to Paris and
Nauen (Berlin)

20,500 WIXF
20,140 DWG

19,950 LSG

DIH Nauen, Germany.

19,906 LSG Monte Grande, Argentina.
8-10 a.m.

19.850 wWMI Deal, N. J.

19,830 FTD St. .Assise. France.

19,400 FRO, FRE St. Assise, France.

19,350  ...... Nancy, France. 1 to 5 p.m

19,300 FTM 4t. Assise, France. 10 a.m.
to noon.

19.240 DFA Nauen, Germany.

19,220 WNC Deal. N. J

Bandoeng, JTava. 8:40-10:40
a.m. Phone Service to
Holland.

Bodmin, England. Tele-
phony with Montreal.

Rugby. England.

Bandoeng, Java.

Deal Beach, N, I.
atlantic telephony.

18,820 PLE

18,620 GBJ

18,620 GBU
18.370 PMC

18,350 WND Trans-

18,310 GBS Rugby, England Tele-
phony with New York.
General Postoffice, Lon
don.
F2S Saigon, Indo-China, 1 to 3
p.m. Sundays.
18,240 FRO, FRE Ste. Assise, France.

18,170 CGA Drummondrville, Quebec,
Canada, Telephony to
England.
18,100 GBK Bodmin, England.
WIXAA Chii(-ago, I1l. Testing, morn-
ngs.
18.050 KQlJ Bolinas, Calif.
17,850 PLF Bandoeng, Java (*‘Radio
Malabar’’).
W2XAO0 New Brunswick, N. J.
17,830 PCV Kootwijk, Holland. 9:40
a.m. Sat.
17,780 W8XK Westinghouse Eleteric and

Mfg. Co., Saxonburg, Pa.

17,640 Ship, Phones to Shore: WSBN, “‘Levia-
than™: GFWYV, “Majestic¢’: GLSQ,
“Qlympic”’; GDLJ, “Homeric’: GMIQ,
‘Belgentand’”; work on this and higher

channels.

~ =1 Wavelength
(Meters)

——

gy

Wi

=
[
oot
oG

18,50
18.56
1%.68

1R.80
18.90
18.93
19.60

20.80
22.38
23.16
24.46

28.44
28.80

28.86
29.54

! Frequency
@ (Kllocycles)

et
=y
==

17,11¢

17.080
16,300

16.200
16,150
16,060

15.950
15,860
15,760
15,300

14,530
14,180

11,420
114.150
13,100
12.780
12.290
12,250

12,150

12.090
12,045

12,000

11,915
11,680

11,670
11,530

10.540
10,410

10.390
10.150

Address and Schedulo

Tokio, Japan.

Schenectady, N. Y. Tues.,
Thurs., Sat. 12 to 5 p.m.
teneral Klectrie Co,

Dayton, Ohio

Oakland, Calif.

Ampere. N. T

Anoka, Minn, and other
experimental stations

Deal, N. J.  Transatlantic
phone.

Ocean Gate, N, J. A T
& T. Co,

Rughy. Bngland.

Kootwijlk. Iolland.  Warks
with DBandoeng from 7
a.m

Lawreuce, N. T

Salgon, Indo-China,

Rughy, England.

U. 8. Navy, Arlington, Va
Timeo signals, 11:57 to
noon.

Bandoeng, Java. Afternoons.

St. Assise. France.  Tele
phony.

Tokio. Japan. Up to 10 a.m
Beam transmltter.

Lyngby, Denmark. Ixperi
mental.

Westminster, Calif.

Buenos Alres. Argentina

Saxanburg, Pa.

Radio Section, General Post
Office, London. 5. C. 1.
Rughby, Enpgland

Deal, N. T

Suva, Fiji Islands.

Bolinas. Calif.

Deal Beneh, NI
atlantic telephony

Rugby, England.

Rughy. England

Ste. Assise (Paris), France.
Works DBuenos Alres, In
do-China and Java. On
9 am to 1 pm and
other hours.

Rughy, England

Bandoeng, Java. 7:45 a.m.

Rugby, England. Transat
lantic  phone to  deal
N.J. (New York)

Ste. Assise, France,

Tokio, Japan. 3-8 a.m

Arlington. Va Time sig
nals. 11:57 to noon

Annapolis, Md. Time sig
nals, 9:57-10 p.m.

Sairon. Indo-China. Time
signals, 2-2:05 p.m.

Rolinas, Calif.

Maracay, Venezuela. (Also
broadeasts occasionally.)

Kahuhu, Hawaii.

Drummondville, Canada.

Bedmin, Fngland.

S.8. “Elettra,”* Marconi’s
yacht.

Nauen. Germany

Nordeirh, Germany. Time
signals, 7 a.m., 7 p.m.
Deutsche Seewarte, llam-
burg.

Trans

Wellington. N. Z. Tests 3-
8am
Bandoenz.  Java. Works

with Ifolland and Franco
weckdays from 7 am.:
sometimes after 9:30.

Lawrence, N. J.

Sydney, Australia. 1-7 a.m

Kootwijk, I1Tolland

Bolinas, Calif.

Buenos Aires, Argentina.

Rughy, England.

Nauen, Germany. Press
(code) daily: 6 p.m.,
Spanish; 7 p.m.. Eng
lish; 7:50 p.m.. German:

2:30 p.m., English:
p.m., German. Sundays:
6 p.m., Spanish; 7:70

p.m.. German; 9:30 p.m.
Spanish.

_:3 Wavelength
=  (Meters)

=

30.30

-
[

e

w
S3

20.90
30.92
31.23
32,13
32.21

32.40
32.50

34.68
34.68

31.71

35.02
35.50

36.92
37.02

37.80

38.00
38.30
38.60

39.15
39.40

39.74
43.70

43.R0
4110
41.99

45.50

16.05
62,20
63.00
63.13
63.79
72.87
74.72

92.50
95.00
96.03
97.53

(Kilotycles)

© Frequency

9,950

53
=3
4
<

8,630

8.550
8.450

R.120
8.100

7.930

7.830
7.830
7.770
7.660
7.610
7.520
6.860
6.810

6,753
6.660
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S3 Addross and Schedule

GBU Rugby. England.

LSN Buenos Alres, phone o
Furope.

LSA Buenos Alres.

GBW Rugby, Fngland

...... Agen, France. ‘Tues. and
ri.,, 3 to 1:15 p.m

WNC Deal. N. 1.

WMI Deal, N J

LQA Buenas Aires

LGN Bergen. Norway

CGA Drummaondville, Canada

GBC Rugby. Tneland Sundays
2:30-5 p.o.

GBK Bodmin, England

FL Paris. France (Tiffel ‘Tow
er) Time slgnats  1:56
a.an. amd 4:56 pm

GBS Rughy., Fngland Transat
lautic phone

GBS Rughy, Ensland.

NPO Cavite  (Manilla).  Thilllp
pine Islands.  ‘Time sig
nalg 9:55-10 p.m

NAA Arlington, Va,  Thne sig
nala 9:57-10 p.m., 2:57
3 p.m.

WSBN 8.8, "Leviathan.”

W2XAC Schenectady, New York

w2XCU Ampere, N3,

WoxXL Chlcago.

WIXE Baltimore, Md. 12:15-1:15
p.m., 10:15-11:15 pm

W2XV Radlo EFncineerlng Lah.
fong T<dand Clty. N. Y

WIXAG Dayton, Ohio.

WiaxG Miami. Fla

W3XX Washingtan. D. C

And ather experimental
atations.

WwO00 Deal. N. )

w2XDO Qcean Gate, N T

woo Ocenn Gate. N

PRAG Porta Alegre, Brazll §8:30
@:00 a.m

PLW Bandoeng, Java

EATH Vienna. Austrla.  Mon. and
Thurs 30 to T pom

JIAA Tokyo. .Japan Tests 5-8
am.

DOA Doeberitz, Germany. 1 to
3 p.m RReichpostzentra
lamt. Berlln

VPD Suva. Fijl Islands

HAA ‘lokto, tapan (‘Testing).

PDV Koatwijlc, Tlnlland, after 9
a.m

FTF Ste. Assise. Franco,

PCK Kootwijk. Ifolland. 9 a.m
to7 p.m

FTL Ste. Asgise

HKF Bogota. Colombia. 8-10 p.m
p.m

CGE Calgary, Canada. Testing
Tues., Thurs

KEL TNolinas. Calif

Radio Vitus, Paris, France. 4-11 a.m.
3pm

CFA Drummmondville. Canada.

WND Deal. N

F8KR Consatantine. Algerla, Mon
Fri.. 5 p.m

HKM Logata,  Colombia, 9-11
D.m.

RFN Moseow, TS 8 R. (Russta
2am. -4 pm

woo Deal, NI

ZL2X X Wellington. New Zealand

Radio LL  Paris. Trance

woo Ocean Gate. N. J.

WIXAB Portland, Me.

woo Deal, N. J.

NAA Arlington. Va. Time 8ig
nals, 9:57-10 pm.. 11:57
a.m. to noon.

WwoxXL Chicago. 1l

PK2AG Samarang. Java

w00 Deal, N. J.

WIXL Chicago, I

Motala, 8weden 11:30
a.m.-noon, 4-10 p.m.

(Continued on mext page)

ﬂ

“STAR” SHORT WAVE BROADCASTING STATIONS

The following stations are reported regularly by
many listeners, and are known to be on the air during
the hours stated. Conditions permitting, you should
be ahle to hear them on your own short-wave receiver.
All times E.S.T.

G5SW, Chelmsford, England. 25.53 meters. Monday
to Saturday 1:45 p.m. to 7 p.m. Signs off with the
midnight chimes of Big Ben in London.

HVJ, Vatican City. Daily 5 te 5:15 a.m. on 19.83
meters; 2 to 2:15 p.m. on 50.26 meters; Sunday
5 to 5:30 a.m. on 50.26 meters.

13RO, Rome, Jtaly. Daily on 80 meters, from 3 to 5
p.m. Womaii announcer. .

VK2ME, Sydney, Australia.
marning trom

11:30a.m,

VK3ME,

31.28 meters. Sunday

{ to 3am.;5 to 9 am.; and 9:30 to

Melbourne, Australia. 31.28 meters. Wednes-

day and Saturday, 5 to 6:30 a.m.

Pointoise,

France.

19.68 meters. 9:30 a.m. to
12:30 p.m.; on 25.16 meters, from | to 3 p.m.; and

on 25.63 meters from 4 to 6 p.m.

Konigs-Wusterhausen, Germany. On 31.38 meters daily

fram 8 a.m. to 7:30 p.m.

HKD, Barranquilta, Colombia. On 51.4 meters, Mon-
day, Wednesday and Friday, 8 to (0:30 p.m.; Sun-

day, 7:45 to 8:30 p.m.

from

ters.

RVIS,
3t9

VE9GW. Bowmanville, Ontario, Canada. 25.42 meters.
t to t0 p.m.

HRB, Tegucigalpa. Honduras.
Wednesday. Friday and Saturday, 5 to 6 and 9 to
2 p.m.

T14, Heredia, Costa Rica, Central America. 29.3 me-
Monday and Wednesday, 7:30 to 8:30 p.m.;
Thursday and Saturday. 9 to
XDA, Mexico City.

F31CD. Chi-Hoa,
Daily from 6:30 to

25.5 meters. Daily, 3 to 4 p.m.

French

Khavarovsk. Siberia.
a.m.

48.62 meters. Monday.

Indo-China. 49.1 meters.
10:30 a.m.

70.2 meters. Daily from

10 p.m.
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Short Wave Stations of the World

£ 2
o 22
st §2 a
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> o= o
- Y~ SE
A [~ o Address and Schedule
98,95 3.030 VE9AR Saskatoon, Sask.. Canada
r3.25 1630 ) WQDP Mlania, Ga.
S6.00 3490 { WSDE Tuscaloosa. Ala.

wsDB Jackson, Miss.

KGUK Shireveport, La.

KGUF Dallas, Tex

KGUC Foert Wor . fex

KGuUL Ahifene, Tex

KGUG Big Springs. Tex

KGUA El Paso.  Pex (Southern

Air ‘Transport Lines))

n3.53 J600)  WQDU Aurora. Tl
94.52 3170 { KQQ lowa City. lowa.

KQM e Moines, lowa

KMP Omaha, Neb.

3.75 0 5 meters 60 1o 8O mesacyeles
5.98 to 61N meters—4%5 o K3 mesacyeles
6.52 1o T.14 meters 12 1o 46 megacycles
WEXF The CGoodwill Station, Pon
tiae, Mich
WwaxL WGAR Broadeasting Co.,
Cleveland  Qhio.
6.89 42,500 WIXD Milwaukee  Journal Mil-
waukee, Wis
W3XAD Camden, N {Other ex

rerimental television per

(Continued from preceding page)
Airport Stations

e 2 S 2
B 83 P
Se $2 0 2L s 3 '
2 2e ] vl EX-] N
2 EE 3% 2 2 5%
z= Fref 83 Addre\ss and Schedule zZ frifs! 83 Address and Schedule
KRF 1__in<'uln; Neb. WAEC Pittsburgh, a,
KMR North Platte, Neb. WAEB Columbus, Olio.
KQE Cheyenne, Wyao. . b
KQC Rock Springs, Wyo. WAEA Indianabotis, Ind.
KaD Salt Lake City,” Utah. KGTR St. Louis, Mo.
KKO Elko, Nevada KSY Tulsa, Okla.
KJE Reno, Nevada, KSW Amarilla, Tex,
KFO Qakland, Calif KSX Albuquerque, N. M,
KRA Doise, Idaho. KGPL Kingman, Ariz,
KDD Pasco, Wash. (Doeing  Ajr KGT) las Veuas, Nev.
Lines). ’ l'ég!l'D Twos Angeles. Calif,
.00 1960 ) WAEF Newark, N, 7. B \}'i(‘l\lm, !(ar). ]
aiTT 2100 { WAEE Camden. N, J. KST l\.:':;x’t‘:nc‘ng}l' “{‘i" (,11:":""?'
WAED Marrishurg, Pa. port). A ans
Television Stations _
1059 2833 WEXAN T.os Angeles, Calif. w v :
W7XAB Spokane, Wash, BXAD, “’C(;,ﬁ:]'en“[(‘;{"?r _CO" Tne.
1 to 1001 meters—2.750 to 2,850 kec. W2XCw Scheneetady, N, Y.
W2XAB Columbia Broadeasting WEXAV Pittsburgh, Pa. 1,200 R
System, 185  Madlson P.M., 60 holes. 1:30-
Ave., N, Y. 8:00-10:00 2:30 p.m., Mon, Wed.,
p.o. Fri.
W2XBO  Tong Island City, N. Y. WSXAP  Chicago, 111,
WOXAA Chicago. 111 Kansas  State Agricultural
WIXG Lafayette, Ind. 60 holes, College, Manhattan, Kans,
1,500 r.p.m. Tuesday s 142.9 to 150 meters—2,000 to 2,100 ke.
and Thursdays,  2:00 p.m., W2XA dersey City, N. J.
7:00 p.m., 10:00 p.m. W2XCR l'p“;x’\ (‘el;y. lei J. 35 69
IR 2 75R \Y - D.m. ex. n.
1365 ‘to 3459 melc-rEs?F"), Tio J,'m;d%‘d (Lf:.t..(‘nmdﬂ. W3X K Wheaton,  Maryland, 10:30
W : ) =i £ I — p.m.-midnight exe. Sun,
2xX8 National lroadeasting Co., Works with W3XJ.
New York, N. Y., 1.200 W2XCD Passaie, N. J. 2-3 p.m.
R.P.M., 60 lines deep, 72 Tues., Thurs., Sat.
wide, 2.5 pm. 710 WBXF The €Goudwill Station, Pon-
p.n. ex. Sundays. tiac, Mich.
W2XR Radio Pictures. Inc., Lone 112.9 to 150 meters—2.000 to 2,100 ke
Tsland City. N. Y. 43 and WIXAQ Chicago, 111
60 line. 5-7 p.m. WIXAA Chicazgo, 111,
> 7. . .
Police Radio Stations — —
Wave-  Frequency Wave-  Frequency
fenath (Kito- c-u fenath (Kilo- Call
(Metcrs) cycles) Letters Location (Meters) cycles) Letters Location
1228 2442 KGPX Denver, Col. 1242 2414 WMO Highland Park,
WPDF Flint, Mich, Mich.
WPEB Gr'd Rapids, Mich, KGPA Seattle, Wash.
WMDZ Indianapolis. Ind. N WPDA  Tulare, Cal.
WPDL  Lansing, Mich. 17515 1,712 KGPJ Beaumont, Tex.
WPDE Louisville, Ky. wPDB Chicago, Ill.
KGPP Portland, Ore.« wWPDC Chicago, I11.
WPDH  Richmond, Ind. WPDD  Chicago, Ill.
1234 2430 WPDI Columbus, Ohio WKDU Cincinnati, Ohio
123.8 2422 KSW Berkeley, Cal. KVP Dallas, Tex.
wMJ Luffalo, N. Y. KGPL Los Angeles, Cal.
KGPE Kansas City, Mo, KGJX Pasadena, Cal.
KGPG Vallejo, Cal. WPDU  Pittsburgh, Pa.
WPDW  Washington, D. C. KGPC St. Louis, Mo.
1241 2416 KGPB Minneap'lis, Minn. 1995 1.574 WRDS E. Lansing, Mich.
WPDS  St. Paul, Minn. WMP Fram’gham, Mass,
1242 2414 WPDY Atlanta. Ga. KGPY Shreveport, La.
KGPS Bakersfield, Cal. 1123 257 WBR Butler, Pa.
WCK Belle Island. Mich. WJL Greensburg, Pa.
WPDX Detroit, Aich. WBA Harrisburg, Pa.
WRDR  Grosse Point Vil- WMB W. Reading, Pa.
lage, Mich. wDX Wyoming, Pa.
= Marine Fire Stations —— ———
Brooklyn. N. Y. 1924 1,558 WEY Boston, Mass.
Detroit, Mich. KGPD San I'rancisco, Cal,

mits: 48,500 to 50,300
k.c., 43.000-16,000 h.c.).
1017 to 103.3 meters—2.850 to 2,950 ke .
WIXAY Short Wave &  Television
Corp.. Boston. Mass 1
27430 to 1030 pom.
daily  ex. Sun. Waorks
with WINATU 10-11 pom.
W2XR Radio Pictures, Ine.. Long
Tabarel City. N Y 4 to
10 p.n. exe S[andays
Silem T30 Nar
Wave-  Freauency
fength (Kilo- Call .
(Meters) cycles) Lettore Location
1215 2,470 KGOZ edar Rapids, Ia.
KGPN Davenport, Ia.
WPDZ If'ort Wayne., Ind.
WPDT Kokomo, Ind.
WPEC Meniphis, Tenn.
KGPI Omaha, Neb.
WPDP Philadelphia. P’a
KGPD San Francisco, Cal.
KGPM San Jose, Cal,
WRDQ Toledo, Ohio
1220 2,458 WPDO Akron, Ohio
WPDN Auburn, N. Y
WPDV Charlotte, N. C
WRDH Cleveland. Ohio
WPDR Rochester, N. Y.
WPEA Svracuse, N. Y.
1224 2450 WPDK Milwankee., Wis.
WPEE New York, N. Y.
WPEF New York., N. Y.
WPEG New York, N. Y.
KGPH Okla. Cityv, Olkla.
KGPO Tulsa, Okla
KGPZ Wichita. Kans.
187.81 1.596 WRDU
WKDT
WCF

A Practical Recording Device

A new and practical radio or sound recorder
has been developed Dy the  Aeratest I'roduets
Co., :\nd has just been announced by Keder-
ated Purchaser of New York ity The re
corder has been favorably received by the on
gineers of the two major broadeasting svstems
and is being used at present for the recording
of auditions made of coming radio stars in Q
number of the nation’s most popular broad
easting stations.  'T'he outfit is extremely low
priced and well within the range of everyone,
In developing this unit, special care was taken
to make it extremely simple to operate. and it
does not require a radio engineer or a mechan-
ical genius to install, as but one hole is neccs-
sary for the entire fastening of the unit.

In reecording, all that is necessary is to
move the arm to the center of the record and
throw the lifting lever to the down position,

New York, N. Y.

recorder, whiel
The remarkable

This imnediately starts the
evenly grooves the record.
number of 96 grooves per inch has been ac-
complished in  this outfit and the recording
plays as long as a standard phonograph record.

This recorder does not require an extremely
powerful set or power amplifier for recording,
as normal, small room volume is all that is
necessary.  The reeorder grooves its own ree-
ords as blank records remove all semblance of
background noise.

In utilizing this recorder a good phonograph
motor is the ounly requisition. Records from
3 inches to 12 inches may be made at either
78 or 33% rp.m. A 1G-inch arm is a railable

at a slightly higher price. Recordings are
made on aluminum dises. A new process is
now available which enables the treating of

aluminum dises to he used with steel needles.

www americanradiohistorv.com

THE NEW POWERIZER MICROMIKE

The Miecromike is a very sensitive, precision
built microphone of very small size and weight,
which can be fastened to the clothing., From
the Micromike a very thin, flexible, twisted
cord is run to a connector. Between the Micro-
wike and the amplifier a very compaect volume
control is connected ; this is called the Mikon-
trol. It is very small and may be held in
the pocket and controlled with the hand.

The advantage of this system of amplified
publie speaking must at once be apparent, The
speaker's view of the audience is not obstructed
nor does he become “microphone consciouns.”
Monitoring does not bhccome mnecessary, as the
slight variation of distance from the speaker’s
mouth to the microphone affects the volume
but slightly. As fifteen feet of cord is pro-
vided, the speaker may move ahout to male
his delivery more forcible. A\ portable amplifier
and loud-speaker are furnished with Miceromike.
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Letters From S-W Fans

. & S S D A R R

COMING, SIR, COMING

Editor, SHORT WAVE CRAFT

IYirgt, let me congratulate you on ynur ex-
cellent magazine—it ought to be a weekly!

Ilave just completed a ‘“‘dolled-up” version
of Mr. Doerle's two-tuber (added an untuned
.1, and an A.F. with ’01A's). On three tubes
I received the following on the lond-speaker:

XDA, LQA, GMB, VIE9DR, VEHGW, KKQ,
WIXAZ, W2XAF, WIXAL, WINAU, W2XADB,
WSNXK, WS8XAL, WONF, WOXAA, DBermuda,

Jlonolulu and Budapest, Ifungary, and “hams”
in 728 stateg!

Ilere's a suggestion—why not print in each
jrsne a list of “ham' stations—say, a page
with QRA and owner, so that the readers can
complile a “IaM eall-book” by saving them—
thev could be revised in later is-
sueg from time to time. How

ADVICE FOR S. W. FANS
Editor, SHORT WAVE CRAFT:

flave been at the short wave game for two
vears and have had nearly every magazine on
short waves in that time. SIHORT WAVE CRAFT
ig the bhest of all! More power to you.

Radio I’hone Amateurs tell me I have one
of the best DX (distance) rccords in the
country. So here it is: Log. 1,683 stations
from 14 to 550 meters. 17 Cuba, 14 Mexico,
2 British Columbia, 6 Manitoba, 4 Alberta, 1
Haiti, 13 England, 3 France, 1 Iolland, 2 Ttaly.
1 Java, 6 Colombia, 2 Australia, 1 Brazil, 1
Ifonduras, 2 Costa Rica, 2 Hawaiian Islands,
1 Chile, 1 Bermuda, 1 Switzerland. 2 Ecuador.

a new man to start out with a phone trans-
mitter. Much of the trouble in our amateur
bands today is caused by this. It has come fto
a point where there is a law pending before
the IFederal Radio Commission that every ama-
teur must operate a code transgmitter onc year
before he may cren attempt “phone.” There-
fore may I suggest that you encourage the necw
“hams’ to use code (CW) not phone!

Please accept my remarks as constructive
criticism as I like your magazine, am a sub-
scriber, and want to see it succeed.

Very truly and 73's,
JACK WAGENSELLER, W3GS,
A. R. R. L., Section Communica-
tion AManager, Eastern Penna.,
Dox 338, Red IIill, ’ennsylvania.
(It was very good of you to
write to us as you did, Friend

about it?

I.et’'s have an article or series
on how to get into “ham™ trans

_AB._cLinToN  STREET

1 Spain, 1 Denmark. 2 Germany, 32 Texas.
093 Pacific Coast.
CLARENCE SARGENT DANSVILLE

USA

NEW YORK STATE

1) Jack, and we print youwr letter as
a horrible crample to the short
wave hounds to mend their waus.

mitting, with very simple trans DX ST\AA{I_QISNSRA_DI'O(G(?SNIESKTMB%ONE;lIJ_ETEPDHo:E 80 that the threatened big stick
mitters. Ifow about a *‘junk bhox™ cuc - cume cux cux cuco iwes DISTRICTS IN — U. S. A. . ENGLAND ~— from Uncle Sam will not fall too
H 3 A . - - * - CANADA, o
transmitter? Some “Q signals CMCD . CMKE - CMKC - CMGE .. CMCI = CMZIT 93 heacily on us. Every short warve
and radio regulations? L e | MUk W ctbeoares PHONE AND BROADCAST ham should rcad this letter care-
T gk 3 XET - XEZ . MMK - CNRV ~ VEBEF . VE9CL — VESAR S O e Ea N
3 and the best of luck. ully and profit thereby. °‘Nuff
sy ; eica . veecy — veoim - Gsw . G3oY - csas - ceve MEMBER OF — L. S. W. C. — A. R.R. L. tid—Editor
Hoping to see this soon, T am, C2n0 - Giva — GINW - GaW - 0BY - GBS . GBL . Gax said.—Editor.)

Yourg truly.

. - PLE- LSG — LSY - LSN = LSXx - PPU - MRS - MKA

Maurice Kraay. UKE - MKE . MEM - MKD - VK3ME « VKIUZ . KIO

R I? r, 1 KKP . 713LA = Ts3XA -« YVQ « CEC - VAT = HBT

! . : 1 PRADO - Wéx) - KKZ . KWE ~ KQJ - KEZ - KUN = KKQ

ITammond, Ind. KKW - KwO - VEIDG - VEIDL - VEIDA - velct

(Thanks, Maurice, for the sug- CE0H o COT e 08 A6

gestion. It’s a mighty good one. STATION _._.____. TUNED YOU IN ___ .o M. EST. METERS
too, but not practical beeause for WORKING ____...__ FADING _..__..__ INTERFERENCE .____.... STATIC

a5 cents you can write to the Gov-
ernment Printing Office, Washing-

ton, D. C., and get the complete ]| --7777F

FIRSY 1N NEW YORK STATE TO Q5L = SAXD + 50PL = SAKU - TAKM - 6ELC - 4AlJ - 9GMF - SEQG - 9FOK.

liat of the twenty-odd thousand
amatcurs, But as to pour other
suggeation, the junk bor transmit

GFwvV = GPLY - FTN = FVA - FOBZ -

AC. HUM. .. T

PCJ = MVI - 12RO

Please send me a card. TNX. Stamp inclosed. -’3’3 nM LOG ..1583.... . STATIONS

RECEIVERS _PHILCQ.ACIL = NATIONAL DL __

ONE, ..o ieoececuuee YOLUME _._.._.._. X
REMARKS _HELlQ MR.GERNSBACK, WERE IS THE DOPE AU oM THIS_CARD. HoW U UAE.
BEST.0F LUCH_TO.Nol/_ AND_MAGHZINE . SHORT WAHYE CRAFI ..

SALUTE TO RECRUIT
Fditor, SHORT WAVE CRAFT

I know how you, and cspecially
the “ITAMS,” will laugh when you
read this letter, but I guess the
laugh is on me.

Some time ago I happened to
stop in a radio building shop and
the workman was tinkering with
an outfit which I would call a

) piece of junk, and the thing was

ter, this sure i8 a wmwe. We hare
commisgioned Robert Iertzberg to
make a trip into his attic and sce
what he can erxtract from it and
gow and the rcst of owr readers will be pre-
gented with one of these transmitters, pronto.—
Editor.)

ON THE CONVERTER

Bditor, SHorT WavE CRAFT !

I enjoy reading Sirort Wave CRAFT very
much and always look forward to the coming
out of a new issue, 1 wixh to compliment you
on vour short wave station list. Tt is the most
complcte list that can be found. 1 am a short
wave listener. The receiver I use is a short
wave super converter employing one 224, one
927 and one 226. This Is used in conjunction
with an Atwater-Kent 55. To date T have re-
celved the following stations: FYA. GHSYW,
LSN, VK2ME, VKIME, 12RO, PCT, ITKC, IIKD,

ITRB, XDA (code), X26A, VEHCL, VEIAD,
VEODR, YVQ., KIO, VRT (DBermuda). GBH.
GBC, GBU, GBK, DR (eode), WAGXT (13.590
K.C.), Bolinas, Calif.: KEL, KEZ, WGX.AN,
Konigswusterhausen, Germany | OKI (codey,
ten-meter coil, and TGN (code). Many of the

sfntions T receive every day when the weather
fs =muitable. I have received verifications from
FY A, G3SW. VEOCL, I2IO, VK2ME, VR3ME
and am expecting one from YVQ. Asg yet I
have not sent for the others, 1T would like to
correspond with other short wave DX. houuds.

Yours truly,

Robert Tluston,
81 Lincoln St.,
Waverly, N. Y.

(Not bad at ail, Bob, particularly on the
vaiverter.  Tf pow converter boys don’t soon
atep, you will pwt the straight short ware scts
nit of busincss by the results gow arc getting.
At any rate, it's good and lively compctition.—
Hiditor.y

An interesting Q.S.L. card.

I use a Phileo A.C. 11 and a XNational short
wave 5. My antenna is a cage type. 60 feet
long. TLots of S.W. fans are kicking hecause
stations do not verify programs for them. One
of the main reasons is that they do not enclose
any stamps for a reply. I have had Radio
Phone Amateurs tell me they get asx high as
735 to 100 letters some days: to answer these
and use their own stamps would soon make
them paupers.  So, S.W. fans should enclose
stamps.  Some of the hook-ups in your maga-
zine look good to me, and 1 am going lo (ry
some of them. Am enclosing one of my cards:
what do you think of it? Dest of luck to the
bext of short wave magazines.

Yours truly,
Clarence Sargent,
18 Clinton Sr..
Danville, N. Y.

(tttaboy., Clarcnce! That’s the way we like
to get em. Your card certainly is the “eats”
and if cvery short wave fan twere using such
cards, it would enable them to plaster their
atties corrcetly. Keep up the good work.——
Editor.)

A JOLT FOR PHONE HAMS

Editor, SHORT WAVE CRAFT:

Your magazine is very fine for the *“Short
Wave Lisxtener” or one just trying to get a
start in the *ham” game.” However, I find it
lacking in artictes which would appeal to a real
“hant.”” You must remember not all of your
refders are just listeners or beginners. I would
like to xee some articles similar to those ap-
pearing in “QST.”

1 have noticed that nearly all of your articles
ou transmitters were intended for beginners in
the “sending’” end of the game. At the same
time these articles were pertaining to phone
transmitters. T think it is entirely wrong for

www americanradiohistorv. com

He ”logg.zed" 1.583 stations!

making a noise and it went like
this, peep peep peep peep peep
peep.  Well, T was curious. so I ad-
mitted myself without permission.

I asked the man what caused that noise on
a radio, T told him that T have a radio and in
places that same noise was on mine, TUh! he
savs, that is what we call the “code.” this is a
short warve radio.

Well T didn't know any more then than be-
fore he told me, so I walked out for fear he
would know just how dumb I was, but still I
wasg curious, I asked many questions and found
out the code was the alphabet, consisting of
dots and dashes. 1 found a book that had them
in it and in two days I had a buzzer and a
key, of course I began looking for literature on
this thing called short waves, and your SHORT
Wave Crarr was the first and the last maga-
zine that T have bought. T have every issue
for ten months back. T even take them to work
with me and I am wondering if they are a
“drug” and if se it has no competitors.

Every spare minute I have is given to short
wave radio. I started broadcasting over station
WDEL in Wilmington, Del. for the sole purpose
of seceing the controls of the transmitter.

I couldn’t express my gratitude, Mr. Editor,
should you publish this letter, and if so may
I request correspondence from other “Hams"‘:
will answer all letters from any that build
sets and transmitters; would like more than
ever to hear from them. T have never received
a sound from any of the sets 1 have tried to
put together, but I am going to be a first-class
Amateur if it takes me twenty years!

Sincerely (the “double” ham),
CARMEXN JOIINSON.

(Congratulations Carmen. IHere is at last
one short wave greenhorn who is not afraid
to speak his picee (or her picce). That is the
way to start in. Most of us have started the
same way, with the diffcrence that the ycars
have made us so high-hat that e forget when
we cowldn't tell a condenser from a tube.—
Editor.)
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An Automatic “CQ”
CALL forthe AMATEUR

ROBABLY every
short wave ama-
teur sooner or

later has the wish to give his own
call signal and that of the other station
mechanically, since nearly 40 to 50 per
cent of the transmissions are call signals.
Above all the amateur operating in the
5 or 20 meter band will greet such a

e Ly e
3 - SOURCE OF SIGNAL
FaN LIGHT Disc
\~\
‘\
PHOTO- RN
ELECTRIC
CELL i
e
rd
-~
>
<
e e
TO AMPLIFIER [J
.
oL __ °
fig. 1—Elements of uutomatic code truns-

mutter «n which a light beam s tntermut

tently broken up by the dots und dushes

on the drum or disc, the light pulsutions

beiny interrupted by the photo-eleciric cell
and amplifier.

device because here the nature of things
necessitates calling the other station
longer than otherwise.

The demands put on such a machine,
which a CQ machine of ordinary con-
struction cannot fulfill, are as follows:

(1) At very high code speed, perfect

certainty of operation.

(2) Very fast production of the signal

band required.

An apparatus answering these require-
ments is here described.

How Photo-cell Is Used
The basic construction depicted in Fig,
1 rests on the fact that a vay of light
in its path undergoes tluctuations in in-
tensity, which are converted into fluctua-
tions in current in a photo-cell. These

finally, via an amplifier, activate the key-
The

relay of the transmitter. sketch

(o

‘ SIGNAL DISCS
. o
Fig. 4, shows mechanical arrangement of
two signal discs in the automatic *'CQ”
transmitter as devised by Mr. Buchholz.

By W. BUCHHOLZ

plainly shows how the
ray of light strikes the
signal band, which is
tastened to a rotating dise, and is re-
flected by it upon the photo-cell. Many
readers will perhaps object that this ar-
rangement can be simplified; and that
as shown in Fig. 2, one can put between
source of light and photo-cell, a band
permeable to light, with signs on it
opaque to light. To be sure, this arrange-
ment actually presents the appearance of
greater simplieity, but in its construetion
it 1s much harder to build than in the
case of the apparatus selected by the
author.

The amateur, who works only with
limited means, will hardly succeed in so
constructing the moving parts that per-
fect operation is afforded; besides, the
requirement numbered “2” above is not
possible in this case.

Before I pass to the practical construe-
tion of my CQ machine, I should like to
mention that the idea sketched in Fig. 1
may be attained in two different ways,
both leading to the same result.

In the case of the first, use is made of
the fact that a ray of light corresponding
to the wave length of the cathode ma-
terial, produces a maximum ecurrent im-
pulse in the photo-cell. For simplicity 1
give here a table of the niost usual
cathode materials and the appropriate
colored glass filters, with their approxi-
mate wave lengths:

., il
( —— SCREEN SIGNAL
/f/" DISC

% — FILTER ,\
M - LENS /
N~

- 'S
\ ~
PROJECTION 5

LAMP ~

&~
-
- : 7
/’ :
1
2 -
F Y 1
28 \ .
&4 N 7.7_ RS
PHOTO- 8
A\ ELECTRIC
CELL
0 Al — /o

I'ig. 3, shows the final development of the
CQ” automatic code transmitter with
light source, condensing lens, disc contain-
ing code characters, and photo-electric cell.

Cathode aterial Filter
) { Indigo 4310 AE.
Potassium 4400 AE. 1 Blue 48560 AL,
Carbon 3300 ALK, Green 5270 AR,
Copper SH00 AR Red 7610 AE.

The practical construction simply con-
sists in connecting in a suitable filter
(see the table), which makes the light
ray monochromatic. I myself use a pho-
to-cell (filled with inert gas) having a
cathode layer consisting of potassium, so
that according to the table, a blue-colored
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The author here describes an automatic
transmitting device by means of which
“CQ” signals can be sent out without
the manipulation of a key and which is
quite a desideratum after all, when we
consider that 40 to 50 per cent of all
transmissions are ‘“call signals,” as Mr.
Buchholz points our. This signal trans-
mutting device utilizes a drum on which
the dots and dashes are drawn and a
beam of light is reflected from the char-
acters on to a photo-electric cell, which
in turn transmits the code signals to an
amplifier and thence to your transmitter.

glass filter must be used. The ray of
light coming through the colored glass
strikes the signal band, which it is best
to make of white glazed paper, and this
casts the ray of light on the photo-cell,
in which a maximum current impulse
arises. For the code signal to be put
on the signal band, one chooses a color
as far removed as possible from the
wave length of the filter (in my case
red) ; the signals are put on with a brush.

One obtains the same results by the
method based on the second considera-
tion, which however is somewhat simpler
In construction. It is wel] known that
a surface struck by a ray of light

°
SIGNAL D PHOTO-
BAND y ELECTRIC
Vg CELL
-
- —_—————— ———
N 10
SOURCE AMPLIFIER
I OF LIGHT Y
oL °
I'ig. 2, above, shows another form of
CQ” transmitter, where the dots and

dashes are drawn on a transparent signal
band, such as a piece of film, thus inter-
muttently interrupting the light beam.

(1) reflects back a part of the light
diffusely in all directions, and

(2) reflects a further part regularly,
and

(3) lets the last part pass through.

It is possible for us to make one of
these three cases occur, in order to alter
at will the fluctuations in intensity of
the reflected ray of light. Since we use
glazed paper, case 2 occurs, and if we
use for “writing” a substance which ap-
pears rough on evaporation, case 1 is
also in question. The result of the dif-
fusion resulting from the rough coloring
matter is a weak lighting of the photo-
cell and thereby a minimum current im-
pulse. One sees that with this design it
is also possible to control the photo-cell
in the rhythm of the code signals.

Importance of Lens

The design used by the author is ar-
ranged according to Fig. 3. Of course
there is nothing to prevent alterations
in it, but the set of lenses of the projec-
tion apparatus can in no way be dis-
pensed with. The result would be a
lack of sharpness of the refracted ray,
consequently a drop in light intensity,

(Continued on page 183)
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Short Wave Question Box

Audio Amplifier

Edward Newcomb, Jr.,, Windsor, Ont., Canada,
desires !
(Q.) A circuit of an audio amplifier using a
224 and a 227 in the first and second stages
respectively.

OET. AET 24 OR ¢.4-MEG. ,5-MEG.
PLyE s '35/ JA-ME /027 op
i ’ U
| /
/
J
i
L7
OUTPUT
gt
u = ‘9
’ / VT \ |+|eov.
1MF 12{00 ~{MF. zpoo
I OHMS +300V,
DET 25000 __/
e GHMS +45V

Hook-up for two-stage audio amplifier
using '24 and '27 tubes,

(A.) The circuit is given in these columns.
The detector is coupled to the first stage
through a transformer, ratio not important. A
variable resistor R of 500,000 ohms is connected
across the secondary to prevent fringe howl.
The output transformer OT must be omne de
signed for the 227 tube or others having the
same plate impedance.

(Q.) Are the new 2 volt tubes more sensitive
than storage battery types?

(A.) Not at all. The only advantage is their
low filament consumption,

(Q.) I have been told that about 1,500 meters
is the highest wavelength that can be used.
Is this right?

(A.) Stations all over the world have been
in operation for many years on waves as high
as 30,000 meters (10,000 cycles).

WD 12 Tube Circuit

C. Dorman, Worcester, Mass.. writes as fol-
lows :

Q. Will you publish the circuit, page 94,
Aug.-Sept., 1931, issue, for use with WD12
tube?

A, The circuit as it stands is suitable for a
WD12 tube by merely applying the correct
filament voltage.

Low-Priced Transmitter Power Supply
A. W. Ilardy, Avon, Mass., would like to have:

(Q.) A circuit of an inexpensive transmittter
power supply with an output of 500 volts.

(A.) The circuit appears in these columns.
The transformer has a center-tapped secondary
of 1,100 volts. The filter chokes MUST have
sufficient current rating for the transmitter
‘lsed.

;81

{ME 2MF. 2 MF,
1000V.  750V. ,750V.
/ / /
/ [} =

Y
1OV.AC,

y A
Diagram above -shows hook-up of 500-
volt power supply unit for transmitter.
L3

Edited by
R. William Tanner

Four Tube Hook-up
Aichael Wrobel (address unknown), requests:
(Q.) A circuit of a 4-tube set employing a
235 tube.
(A.) You are referred to Page 339, Ieb.-Mar,
issue. It is only necessary to replace the R.I,
bias resistor R1 with a resistor of 500 ohms,

Dynatron Oscillator
V. C. Compton, Cincinnati. Ohio, asks:

(Q.) Can a dynatron oscillator be used to
feed a 224 buffer stage which in turn feeds a
pair of 171A tubes in a phone trnnsmittor?

(A,) While a dynatron oscillator is second

only to a crystal oscillator from the standpoint

of constant frequency, it is not possible to draw
any amount of power from it.

(Q.y How much more power could Dbe ob-
tained if.the 171A’s were replaced with 245's?

(A.) With proper plate voltage (250 to 300
volts) the output would be at least doubled.

(Q.) What grid bias voltage would be re-
quired for 245’ operated with constant current
modulation?

(A.) If the plate voltage is mnormal (250
volts) the bias would be about 176 volts nega-
tive. (180 is sufficiently close.)

Crystal Detector Choice
E. I. DPearson, Milwaukee, Wis., asks:

(Q.) In the question box Feb.-March issue,
vou state that a Carborundum erystal is the
only type to use for short wave sets.  Why
cannot galema or some other material be used?

(A) 1 mentioned Carborundum since with
proper pressure on the element operation is en-
tirely stable and a loud signal cannot throw it
out of adjustment. With light contact crys-
tals, a slight jar or a loud signal will necessi-
tate a readjustment. I have found that a
Zincite-Tellurium combination is just about as
stable as a Carborundum, but not quite as
sensitive.

(Q.) Can variometers be used to advantage
in modern short wave sets?

(A.) You certainly must be an ‘“old timer™
as yvour questions are about parts now obsolete
but still very useful. Yes, variometers can be
employed in short wave receivers and will
vield results superior to the familiar coil-con-
denser combination. As the vacuum tube is a
voltage operated device and tuning with a con-
denser reduces the voltage applied to the grid,
it is readily apparent that tuning entirely with
inductance will give greater signal strength, A
variometer (like the old broadecast type) can
be connected in parallel with fixed coils to
cover the entire short wave channels. A total
of 4 to 6 fixed coils will cover the bands from
15 to 200 meters. the number depending upon
the inductance range of the variometer. An
article using variometer tuning may appear in
a future issue of SIIORT Wave CRAFT.

Lattice-Wound Coils

J. J. Jackson, IIamilton, Ont., Canada, writes
as follows:

(Q) In the description of the circuit, page
208, Oct.-Nov. issue, mention is made of lattice-
wound coils, IIow are these wound?

(A) Details of the winding are given in
Fig. G, page 210.

(Q) Could Pilot coils be used in this circuit?

(A) Yes; however, the tuning range would
be affected only slightly.

(Q) Can you recommend the best plate and
screen grid voltages?

(A) With American tubes, the R.F.,, L.LF. and
A.F". tubes would have plate voltages of 180.
The detector-oscillator plate voltage should Dbe
variable. The screen grid voltage on the R.I.
and I.F. may be 75 and 45 on the A.F.
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5-Meter Antenna System

FEd. Roth, Rutland, Vt.. desires:

Q. A diagram and dimensions of a five-metoer
antenna system in which the coupling coil iy
at the center.

A. The diangram is given in these columns.
The total length without the coupling coil
would Dbe approximately 7.8 feet or 3.9 feet in
each section. With the eoupling eoil, the length
of cach section will be slightly shorter, around
3 feet. It is an easy matter to determine the
length of any anteuna by using the following
formulae :

Total length in feet equals Wavelenzth x 1.56.

3FT. 3FT.
INSULATOR INSULATOR

A five-meter antenna system with coupling
cotl at the center.

Best Tube for Combination Set

R. Brandt, 1Toboken, N. J., writes:

Q. In regard to the combination transmitter
and receiver described in April-May issue, what
would be a good tube to use?

A. A 201A would be satisfactory for a D.C.
layout. If a higher voltage (300 to 400) is
available, a "10 tube is suitable.

Making Tuning Easier
Donald Avery. Boston, Mass, wants to know:

(Q.) T have a short wave receiver using S-M
plug-in coils and 00014-mf, tuning condenser,
Tuning is very critical, especially below the 80
meter band, An S-M drum dial is used on the
tuning condenser: can I make any changes so
that tuning will be easier?

(A.) You might modify yoeur coils and em-
ploy a low capacity condenser of not more than
.00005-mf. capacity but then there will be large
gaps in the tuning range. Of course, more
coils could be wound to fill in the gaps. About
the simplest means of making tuning easier is
to procure a National type “A” vernier dial
and remove the dial from the “‘works.”  Mount
the *works” only upon the control shaft of the
drum dial. If the drum has a ratio of 3 to 1,
the resulting ratio will be approximately 15
to 1.

(Q.) IMow many turns are needed on a coil
for television reception with .00014-mf. con-
denser?

(A.) With 8-M 1%” diameter form, a total of
43 turns will cover the band from approxi-
mately 100 to 200 meters.

Crystal Oscillator
Glenn Russell, Watertown, N. Y. requests:
Q. A circuit of a erystal oscillator to use
in the “Beginners Phone,” page 372, IFeb.. Mar.,
1931 issue,
A. The circuit appears in these columns.

05C. QUARTZ
V1.3 CRYSTAL

NS

Circuit diagram for crystal oscillator.
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Music from the Air by Short Waves
(Continued from page 139)
Inmbia PBroadeasting System Building at 483
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FERENCE OnE <|< - lumbia’s Teehnical Director, carried on a two-
/ces e T‘é"mf‘;%‘: 1 YO 178's way conversation from his office with Henry
Yo e CEER | ::?\fg:: L Grossman, Division Engincer of Columbia, who
2478 AND WAB.C | ) was in the plane and had charge of the tech-
KC y 194Wr:$TEER[ . i nical set-up at that end. The installation
— - - 10 PLANE | TOS 010 neG AMPLIFIERS was made in such a way that Mr. Cohan,
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KC_ 1 A It T e v YTy River, could talk from his office over the
R aAR D y 1544 KC, : T0 r ground “cucing” station, W2XDY, using no
SW RECEIVER f)f; t ) (':‘)‘:‘STL%‘: other microphone than his telephone handset,
;j;’geié | SW&%E&‘?;’T- : and give Mr. Grossman reports from time to
Tg-.é.ar_,téusg/ B | 7™M POSITION Y time on the reception of the tests from the
121 WAVELENGTH < | Anngggcen STUDIO plane, As his loud-speaker was tuped in to
| - NE the tests, Cohan could not only hear Gross-
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FIELO AMP EBSA 50 | CONTROL ROOM nian’s voice broadeast from the plane, but his
WATT TUNING | { SPEAKER, i i
i PORTABLE SW UNIT AND I(’ " own conversation with Grossman as well.
= TRANSMITT .F MONITOR N - q . a
544 KC R ° ) :chnoo%z%ENRE 245 Illllll(‘(ll.‘lt\'l‘\: after the conclusion of the
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Arrangement of short wave transmitting and receiving apparatus at the ground station
for the airplane broadcast.

was transmitted over
wave station, W2XDY
meters, so  that
nouncer in the
their “cues,” in

another portable
transmitting
the engineers and
Plane would be sure to reccive
the event that (heir reception
of WABC faded during the broadeast. This
double assurance was provided so that, in the
event of difficulties, the rest of the network
would notl suffer the luss of the program.
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back into
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that it was entirely clear and most sueccessful.
due to the many thorough tests and precautions
which were taken to assure the elimination
of all interference.

Congratulations are due to the engineers who
handled the broadeast: Messrs. Grossman,
Thompson, and Gilbert of C. B. 8., and Manltey
of the E. A. T\ in the plane, and Messrs, Cohan,
Bowman, Sponseler, Hillegas, and Butler at
the ground station. With this, another unique
short-wave bhroadeast has heen coneluded and
added to the list of Columbia’s trail-blazing
broadeast events.

Build This Pocket Short Wave Receiver By HUGO GERNSBACK and C. E. DENTON
(Continued from page 145)

cuit are not designed for use with metal hoxes.

Parts List (Denton Pocket Radio Set)

1, S—Antenna-ground connection wire.

2-—.0001 mf. mica condenser (Aerovox:
4 Tuning coils (see specifications).

3, 6—Yaxley tip jacks.
, 20—Yaxley tip jacks.
T—7Thone tip plug.

19

8§-—.0001 mf. tuning condenser (Dejur or
Pilov).

9—.0001 mf. mica condenser (Micamold)

10—2 meg. 14 watt resistor (Aeratesr),

11—50,000 ohm potentiometer, wirh filament

switeh (No. 18 IFrost).

12, 17—Four-prong sockets (DPilor).
13—.001 mf. mica condenser (Micamold).
14—75,000 ohm 1% watt resistor (Lynch
15—.004 mf. mica condenser (Micamold).

16—1 meg. resistor, 1% watt (Acratest).
X—8 obm fixed resistor (Carter or Yaxley).
Two ’30 tubes.

Batteries as desceribed in text,

- —\
LONG 1l . AF
-1 7“’ 1? AMPLIFIER
DET. 15 )
2 17/
J- 20
L5, - e
1 {
. ) | Ne iy
. [ 14 RESISTOR-X—[——-- - 2.5
e ——
= )2 \—o“u-"
s FI1G. 1 18" “ig-"
N ;
Wi
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iring diagram showing how the various components of the pocket receiver are connected.



www.americanradiohistory.com

July, 1932 SHORT WAVE CRAFT 175

Cnjoyy WORLD-WIDE
eceplion b s

1 .
-,

Hear London, Paris, Rome _& -
South America, Australia <=

With the New
MIDWEST
SHORT-WAVE
CONVERTER!'!

If you now have a late model super-heterodyne of ample power— -
9 fubes or more—you can easily convert it to an ALIL-WORLD, =
ALI-WAVE set by adding a Midwest Converter to it. This new, self-
powered Midwest Converter easily converts any AC set of adequate sen-
sitivity into a short-wave receiver that will bring in foreign stations of
England, Holland, France, Germany, Italy, South America, Mexico, Australia and
many other countries. This is not only the best and most powerful but the lowest-
priced super-het converter on the market. Buying direct from the factory saves
you 50% or more. And every Midwest Converter is backed by 30 days FREE
trial and a positive guarantee of satisfaction.

NO PLUG-IN COILS

Every Important Feature

Selt-Powered

Many converters recently put

on"ther market dep}?'m}i] Ontthe 1. Ball-bearing variable con- 8, Thoroughly filtered

radlo for power which puls a denser floated in rubber Creyr .

strain on the power supply of 2. Accurately peaked 1. F. at 9. Mon -reLeneratwedetec‘tor
the set. Not so with the Mid- 575 K. C. 10. ;(e}‘rzgﬁr 6-1 stl%w motion
west Converter. It has its 3. No changes required in set ial (illuminated)

own power supply which not

: 11. N < =
only avoids overloading the 4. Complete power .unit fil. ngiz;oublesome body ca
transformer and other parts and B supply (80 rectifier) Yo om o COMPLETELY
K LT 2 e Pl A [DooE to- 5. Self-healing clectrolytics 12. Proven circuit .
ception due to reduced voltage. 6. Scientifically shielded 13. Shielded output cable : ASS EMB LE D -
7. Noiseless low-loss switch- 14. Extremely simple to con- . ' ;
ing device nect

Enjoy Radio All Summer Long! USE WITH

Short-wave reception is at its best during the Spring and Summer months.
When static and other interferences make your ordinary set unenjoyable, ANY Goon
you can have hour after hour of delightful entertainment listening to
foreipn stations, ships at sea, airplane calls, Police messages and other SUPER-HET As Low As
short-wave broadcasts. That's what it means to have your set equipped ®,
with a Midwest Converter, The Midwest Converter is usable o

with any standard super-hetero- o

Read These Letters! e B ol ot mow mase. such DOWN
NEW ZEALAND USER HAS LOGGED a set, mail coupon at once for the

3 big new Midwest catalog showing
141 STATIONS ALL OVER THE WORLD sensational direct - from - factory
. R . bargains in 9 and 1ll-tube super-heterodynes, 13 and 15-tube ALL-
“T would stack my Mlhdwest up against any other make on the market. WORLD, ALL-WAVE COMBINATIONS, battery sets. auto radios, cte
I have a lox of 141 stations, ‘Midwest gets ’em all over the world.’ 36 Deal direct with the Midwest factory and SAVE UP to 50%, whether
itations in New Zcaland, 34 Australian, 10 in Japan, 1 in China, 2 in you need just a Converter or a complete new set. '
ndia, 1 in Czechoslovakia, Bratislava, and Siam, ‘Radio Bankok,” 2 in

Honolulu, and a total of 156 stations in the U. S. A, including New York,

LISl SOARCE e O e Bt e Hizroy Aves MAIL FOR BIG FREE CATALOG
Hastings, Hawks Bay, New Zealand.

GETS MANY FOREIGN STATIONS “AND I.] BERAL TRIAL OFFER

“During the past week I logred the following : FYA Pontoise, France:
GBW Rugby, England: HVJ Vatican City, Italy; XLA Mexico City:
VK2ME Sydney, Australia; VEIGW Bowmanville, Canada; 12Ro, Rome,
Ttaly; G5SW Chemlsford. England;: CGA and VEODR Drummondville,
Canada. Also picked up many amateur and airport stations from all over
United States. Numerous ships, shore and transatlantic phones from both
gides and an Hawaiian 'II‘(est Station came in cllenr and shgrg. Se:eral . Y :
panish and German speaking stations have also been received but not yet etails of 13- and 15-tu 2 z inati
identified. Have rececived every broadeast from FYA. morning and after- 4-t.ube Converter, 9- and blel-Q{)le“g:lr:)gx"-I’/i\el:e\rY)gziescolrg\}\)llr}(;lté?:rs);
noon, for over n week with wonderful tone and volume. The Midwest l prices, easy terms and liberal 30-day free trial offer. This is

Midwest Radio Corp. ( ) Send me SPECIAL
Dept. 88 USER AGENT'S

Cincinnati, Ohio PROPOSITION

Without obligation send me your new 1932 catalog and complete

- -

Combination Set is certainly one to be proud of.”’—Wm. S. Teter, Winter-
bark, IFla.

NOT an order.

Name................. F XY TG S FEET 36X CEEGEEX: - *@- * * *
MIDWEST RADIO CORP. Address............... N, L) R o0
Established 1920 Town.............. ca ERER s (pe oo .o TR, PTN, TVAE TTEE
DEPT. 88 CINCINNATI, OHIO State. . ... e oo oo s e s add Tunaiva

www americanradiohistorv. com
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The Short Wave Beginner

Normally. each atom containg a detinite
number of eleetrons and protons, in such a
combination that the charges just equal each
other. The atom is then said to be uncharged
or neutral. Figures 1 and 2 show examples
or normal atoms., HMowever, if a force is ap-
plied to the atom, some of the electrons will
Le pulled away from it and it will have an
excess of positive electrieity compared ro the
remaining negative charges. Couversely, if a
foree is applied in the opposite manner, oo
many electrons are present in the atom and it
is said to have a negative charge.

We ean perform an interesting experiment
at this time, to illustrate the effeet of charg

ing a body. For this experiment we need 2
FIG. 10 ELECTRO-MAGNETIC
S0FT INDUCTION

SECONDARY
coiL

GALVANOMETER

With the simple apparatus (llustrated the
basic laws of electromagnetic induction can
be eastly demonstrated.

rod of hard rubber (some fountain pens are
made of this material), a glass rod, »a picce of
sitk eloth and a small piece of pith from a
cornt eob.  We suspend the pith on o silk
thread, as shown in Fig. 3. Then we rub the
glass rod vigorously with the silk eloth and
bring it near the pith ball. 1t will be found
that the pith ball will follow the glass rod
it is attracted by it. Then we allow the rod
to touch the pith ball and notice {hat it now
repels it. Now rub the rabber rod and hring
it near the pith ball—it attracts it.

The glass rod reeeives a  positive charge
when rubbed and the rubber rod reeeives a

negative echarge. This is the reason why we
notice the Jifference in itheir actions on the
pith ball.  From this experiment. we learn that
fwo like charges repel (the pith ball and the
xliss rod were hoth positive when thev were
allowed to touel) and unlike charges attraet
(the positively eharged pith ball was attracted
by the negative rubber rod).

Conductors and Non-conductors

Some materials, sueh as gold, copper, silver
brass, alumimim, ete., present very little oppo-
sition  to  the passage of electrie  currents,
Others, such as cotton, silk, rubber, wood, mica,
cfe.. will not readily pass a current. The first
class of substances is called conductors. The
atoms of most metals apparently do not have
a very strong hold on the electrons which
make up their negative charge.  An external
force ean easily remove some electrons or add
some to the normal number. The second class
of substances mentioned is Kknown as mnon-
conductors. Theyv have a strong hold on the
electrons and will not readily change from
their neutral state.

Potential

We have learned that like charges repel each

By C. W. PALMER
(Continued from page 151)

other and unlike charges have an attraction
for each other. 1f we translate this juto terms
of elecetrons, it will read : electrons repel each
other but attract protons, and similarly, pro-
tons repel eaeh other but attract electrons.
Apparently the feeling of the protons and elec-
trons is nutual.

If we ¢harge a body with negative electricity
(add ecleetrons) a stress or strained condition
is sct up in that body by the electrons repel-
ling each other. Some of these ‘“‘free’” elec-
trons move to the surface of the body to get
away from the others. The more electrons we
put into the body, the greater becomes the
force of the eclectrons trying to escape. This
foree which tends to return a body to neutral
is called a “potential.” ‘The same effeet is
noticedd in a body from which electrons are
removed.

To illustrate the etfect deseribed, suppose we
refer to IFig. 4.  The two balls shown are
charged, one negatively and the other posi-
tively. 11 we touch these balls together, the
excess electrons in the negative one will rush
to the positive one. It follows directly from
this that a current will flow, as we already
explitined that electrons are eleetric charges.
Several other examples of eurrent flow are
shown in Fig. 5. At A, the left copper ball

has a higher negative charge than the right
one, causing a current to tlow from left to

right, At B, the left copper ball has =a
higher positive charge than the right one and
a current will flow right to left—the right ball
lias more electrons than the left one.

It will be noticed that the eleetrons move
from negative to positive and since we know
that electrons are electrieity, it follows that
the eurrent is also from negative to positive,
A number of years ago, before we knew as
much about electricity as we do now, physicists
experimenting with it decided that the eurrent
flowed from positive to negative and this illu-
sion has been passed down to the present time
and is still commonly used. We must keep this
discrepaney in mind as it is important in un-
derstanding the operation of vacuum tubes and
other electric devices.

The difference in potential, as that shown in
I'ige. 4 and 5. is measured in volts. Because a
difference in potential always causes a ecurrent
to flow, we sometimes eall it an eleetro-motive
force (IN.M.1M.)  Current strength, that is, the
number of eleetrons passing through an clee-
trie conduetor per second, is measured in
amperes.

Resistance

We have found that the current flowing
through an eleetrie ecireuit is dependent on
the potential,  We also learned that some ma-
terials will earry a current (lose and gain elec.
trons) more easily than others. The opposi-
tion that a conductor offers to the passage of
a current is known as resistance. The resist-
ance depends on the kind of material, the
length of the conductor and the cross-sectional
area.  To be exact, the resistanee inereases
direcetly as the length of the conductor. A
standard unit of resistance has been set up
and is called the ohm, in honor of the noted
German physiecist, George Simon Ohm.

If we analyze the above information, we
learn that the current depends on the volts
and also on the resistance. In 1827, George
Simon Ohm  put this relationship into terms
of arithmetic and it is known as Ohm’s Law.
There are three forms of Ohm’s Law. The
first tells us that the current in a ecircuit is

equal to the potential (volts) divided hy the
resistance (ohms). The second tells us that
the resistance in a eirenit is equal to the

potential (volts) divided by the current (am-
peres), and the third tells us that the volts
equal the amperes times the ohms.  We will
learn the applieation of these three formulas
as we progress further into the subject of
short-wave radio,
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Production of an Electric Current

In the foregoing discussion, we have referred
to a force (E.M.F.) that would cause eleetrons
to Le separated from atoms and move through
a conductor to other atoms. This EDM.I7. can
be maintained by means of a battery or a gen-
erator. The former consists of plates of cer-
tain materials immersed in certain solutions
that cause a chemical action, resulting in the
production of free electrons at one of the
plates. We will not go into the details of these
chemical actions at this time. The interested
radio fan can find this information in books
on electricity or batteries. Several common
tybes of batteries are shown in Fig. 6.

The other common source of EM.F, is a
zenerator which depends on the effeect of in-
duction and magnetism, We already encoun-
tered the effects of induction when we noted
that the pith ball was attracted by the glass
rod, even though it was not touching it in any
way. Induetive actions are very important in
radio. in tuning coils, transformers, ete.

FIG.9 SIMPLE MAGNETIC
INDUCTION:

GALVANOMETER
OR MILLIAMMETER

MAGNET

Magnetic induction s demonstrable by
plunging the steel magnet into the coil, the
current induced being indicated on meter.

Magnetism

When a current flows through a conductor.
two principal effects can be noticed. The first
is that heat is produced. The current en-
counters a certain opposition (resistance) in
the conductor and part of the electric energy
is used up in overcoming this “frictional” .re-
sistance, The energy used up in this manner
makes itself evident in the form of heat.

The second effect is known as magnetism and
we can best illustrate this by considering Fig. 7.
This illustration shows a coil of wire wounid
around a bar of soft iron. A current from a
battery is flowing through the coil. While the
current is flowing, the iron bar will be found
to have the power of attracting small pieces
of iron and steel. When the current from the
batterv is not flowing, the iron bar no longer
attracts the iron pieces. Thus we can see that
the current passing through the ecoil of wire
has given it a new property which we call
magnetism, and sinee it has this property only
when the electrie current flows, we call it an
clectromagnet.

Now, if we replace the soft iron bar with
one of hard steel gnd allow the ecurrent to flow
for some time, we will find that the steel will
attract the pieces of iron even \when the cur.
rent Hlow has stopped. We have now made a
permanent magnet. A careful examination of
the soft iron bar will show that it also retains
a small amount of magnetism, although in &
smaller degree than the steel. The steel is
said to have a higher degree of retentivity
than the iron, #

If we drop a permanent magnet into a box
of iron filings, we will notice that there are
two places on the magnet to which the most
filings cling. See Fig 8. These places near
the ends of the steel bar are called the poles
of the magnet, One pole is caled the north

= PP —
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pole and the other the south pele, or more
accurately the north-seeking pole and the south-
seeking pole, for if we suspend the magnet
from a thread, it will swing around until the
north-seeking pole faces the north and the
south-seeking pole faces the south. This is
the effect used in the magnetic compass.

Magnets and magnetism are used in a num-
ber of different ways in radio reccivers. MHead-
phones and loud speakers contain magnets.
The transformers used in radio amplitiers de-
pend on magnetism. Even the actual trans-
mission and reception of the radio waves de-
pends on magnetic principles.

Induction

One of the greatest discoveries in electricity
was the faet that a magnetic field in motion
will cause a movement of electrons which we
know as an eleetric current. If we connect a
coil of wire across an indicating instrument
(sueh as a galvanometer, which indicates the
presence of current) and run a Dermanent
magnet through it, as shown in Fig. 9, the
needle of the galvanometer will move, indicat-
ing the presence of current in the ecoil. The
needle of the metler will quickly return to the
zero position when the magnet is at rest in
the coil. Then if we draw it out again quickly.
the galvanometer ncedle will again move, but
this time in the opposite direction. 1t will be
found that the faster the magnet is moved,
the greater will be the deflection.

If we substitute a piece of unmagnetised
steel for the magnet there is no current indi-
cated. The difference between the magnet and
the steel is the presence of the magnetic lines
of force surrounding the former. This experi-
ment shows that whenever a conductor Iis
placed in the presence of a moving magnetic
field, a current is produced. This current is
caused by induction.

A similar action can be obtained if the
magnetic {ield is produced by a current instead
of a permanent magnet. Suppose we wind two
coils and place them end to end as shown in
Fig. 10, one coil being connected to the gal-
vanometer and the other to the battery, with
a switch to open the battery circuit. When
we close the switeh, the galvanometer indi-
cates a momentary current. Then open the
switech again and the galvanometer needle
shows another current, opposite to the first.

If we insert a piece of soft iron through the
coils, the action is the same as before, but
much stronger. This is the principle of the
tuning coils and transformers used in radio
reception. It will be noticed that we did not
move the coil as we did the magnet. The
magnetic field, building up in the coil when
we closed the switch, gave the necessary ‘“‘mov-
ing” field to induce the current in the second
coil, or the secondary, as it is called.

Direct and Alternating Current

Up to this time, we have limited our dis-
cussion to currents flowing in one direction in
a conductor. This type of current is known
as direct current. It will be remembered that
when the magnet was plunged into the coil and
withdrawn, the current reversed its direection
when the magnet was withdrawn. To state
this in another way, we can say that the direc-
tion of the current was alternating in one
direction and then in the other. This type of
curflent is known as an alternating current.

Alternating currents are used extensively in
radio. In fact, the radio waves themselves are
alternating currents which reverse very fast,
in the neighborhood of 1,000,000 times per
second or even more. Currents which have a
frequency (reverse their direction of flow) of
less than 10,000 cycles (complete reversals)
per second are known as audio frequencies,
and those over 10,000 cycles per second as
radio frequencies.

It is suggested that the reader perform
the various simple experiments In this discus-
sion in order to fix the facts firmly in mind,
as these principles are all directly applicable
to the operation of radio apparatus.

In the next issue, we will consider the
construction of a simple and inexpensive
short-wave receiver.

SHORT WAVE CRAFT
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NEW NATIONAL PARTS designed and
made especially for ULTRA SHORT WAVE USES

For successful operation on ultra short-waves, a whole new set of problems
must be met and dealt with successfully before radio parts will work efficiently.
These new NATIONAL Company parts for ultra short-wave are all newly

developed especially for the purpose.

In addition to the parts shown below

NATIONAL Company, Inc., makes a full line of transmitting condensers,
transformers and other parts for every kind of broadcast receiving and short
wave circuit, amplifiers, power supplies, the NATIONAL NC-5 Short Wave

Converter — most powerful made
Receiver.

and the famous SW-45 Short Wave

Write for our catalogue sheets MR-6-32.

{ MIDGET ULTRA
E SHORT-WAVE
R-39 FORMS and
COILS

Give stability, maintain calibration and
i'nsurc maximum efficiency and flexibility
in ultra short-wave circuits. Made of
R-39, wonderful low loss dielectric. 1”7
diameter x 115 ” long. For 40-80 MC

and 20 and 80 meter phone bands.

TYPE 100
RADIO FREQUENCY
CHOKE

Extremely low distributed capacity, four
narrow spaced sections universal wound
on Isolantite form. Has stiff leads for
mounting but fits in grid leak clips.
50 ohms DC res.; distr. cap. 1 mmf.;
induct. 24 mh.; rated at 125 ma.

TYPE EMP
SPLIT-STATOR
CONDENSER

A split-stator condenser for receivers and
low-power push-pull transmitters. Spe-
cial low-loss Isolantite stator-insulators
are used. 1200 volt breakdown. Single
spaced. Standard size 100 mmf. per
section, but can be furnished up to -350
mmf. per section.

TYPE TMP
TRANSMITTING CONDENSER

Split-stator type.
push-pull

For medium power
transmitters and ‘‘High C”
Circuits. Especially suited for five meter
work. Isolantite insulation. Polished
plates with rounded edges. Special bear-
ings, rigid frame. For 3000 and 6000
volts.

SPECIAL
ULTRA S. W.
TYPE SEU

f DOUBLE SPACE
CONDENSER

Isolantite insulation. Heavy 270° plates,
double spaced, insulated front bearing
constant low impedance pigtail. standard
capacity is 25 mmf. For ultra short-
wave tuning or neutralizing in low
power transmitters.

NATIONAL
ISOLANTITE
SOCKETS

Reduce losses to a minimum in ultra
short-wave work. For standard or sub-
In standard 4, 5 and
6 prong style and spectal 6-prong type

for National Standard R-39 Coil Forms.

panel mounting.

TYPE BM
3” MIDGET
VELVET-VERNIER
DIAL

A smaller dial with the famous V.V.
mechanism for small receivers and trans
mitters. Fixed ratio only. Type BMD
dual range 0-100-0; type BMC 200-0
clockwise.

TEN METERS

omnd of
ULTRA-SHORT-WAVE -RADIO

"BELOW
TEN METERS"
A Handbook

of Ultra

Short-Wave Radio

e T e

First and only book of its kind. Com-
piled by James Millen and Robert S.
Kruse. Full of new and fascinating in
formation, ‘How to Build,” etc., etc.
Send stamps, coin or money order.

Price, 50c¢

<¢>

NATIONAL

Precision Radio Products

e s

<C>

NATIONAL CO. INC. Sherman, Abbott & Jackson Sts., Malden, Mass.
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Demonstrating Short Waves

In the models of antennas furnished with
the outtit, the lengths of the rods are adjust-
able by telescoping tubes, which may be ad-
Justed to the proper length either by trial or
measurement or both, For attaching the Hert
zian antenna to the oscillator, posts are pro-
vided for attaching a coupling coil and the
anteuna rods may he attached to the ends of
this coupling coil by resistrance-box plugs, thus
making good contact and serving as a support.

If a milliammeter is conneeted across the
binding posts which are provided in the plate
circuit, it will be noted that the greatest cur-
rent is drawn by the oscillator when the radiat
ing antenna is adjusted correctly to one-half
wave length and when the coupling between
the oscillator coil and antenna coil is inereased.
The coupling Dbetween these eoils should be
adjusted so that exeessive current will not
be supplied to the oscillator.

For coupling to the Marconi antenna, the
oxcillator is merely placed on the metal base.
which simulates the ground connection, and the
vertical antenna is inductively coupled by mov-
ing the oscillator loop close to the vertical rod.
Maximum radiation will be obtained with the
rod adjusted to one-quarter of the wave length
being transmitted as shown by the maximum
brilliancy of the bulb connected between the
rod and the metal plate.

The waves are received by two telescoping
rods comprising a linear Tertzian oscillator
which has connected in its center a flashlight
bulb. The receiving antenna  should be ad-
justed to one-half wave length for maximum
reception, and when properly adjusted, it will
receive waves being transmitted from the Jiert-
zian or Marconi antenna at the transmitter
at a distance of several feet.

By D. L. BARR
(Continued from page 153)

Polarization Experiments

Manv inreresting experiments may be shown
with this receiving antenna. The waves are
proved to be polarized in one plane by noting
that minimum reception is obtained when the
receiving antenna is rotated so that it makes
an angle of 90 degrees with the transmitting
antenna. Standing waves may be shown to
exist in the space berween the transmitter and
a retlector.  The reflector may be a straight
rod. one-half wave length long, which may be
placed at various quarter-wave distances from
the transmitter. A screen made of several
parallel wires spaced about four inches apart
and of the length of the radiating antenna
will screen these waves when they are placed
parallel to the radiating antenna, but not when
they are placed at right-angles to it. 1If a
meter is substituted for the bulb in the re-
ceiving antenna, field strength measurements
may be¢ made, and it may be shown that beam
transmission occurs with the proper reflectors.

There is furnished for teaching purposes a
loop aerial adjusted to 150 meters which may
be plugged into the oscillator cireuit, and a
similar loop connected to a straight detector
and resistance-coupled amplifier circuit. A dy-
namie loud-speaker is connected to this am-
plitier and a microphone is connected to a small
absorption loop. When the waves travel from
the transmitting to the receiving loop, nothing
but a slight hum is heard in the speaker;

but when the absorption loop, which is at-
tached to an extension handle, is brought in

proximity to the transmitting loop and the
micropbone spoken into, the waves are modu-
lated by the absorption circuit of the loop and
microphone, and sound-waves issue from the
loud-speaker. This experiment shows to a schoeol
class (or club, ete.), in a rather graphic way,

how modulation of
accomplished.

inaudible radio waves is

Limiting the Tuning Range of
Short Wave Receivers

By R. NEUROTH
(Continued from page 150)

100 mmf. the total capacity of Ca and Ck
would fluctuate say between 10 and 16
mmf. (According to the formula for
series connection of capacities.) Now on
the other hand if we set Ck for 5 mmf.
then the capacity from Ca plus Ck will
lie between 3 mmf. and 4.5 mmf. In
the first case we therefore have a capac-
ity change of about 6 mmf, in the second
case only 1.5 mmf. With simple parallel
connection of an equalizing condenser to
C of course, as things come out, nothing
would be gained, for with a single fine
adjustment condenser with fixed capacity
value, it is not possible to make such fine
adjustments as with the arrangement of
C, Ca, and Ck. As is easily calculated
from this formula:

}‘cm = 2“1‘ Cem* Lem

with the indicated capacities by means
of the arrangement described the tuning
range of such oscillation circuits can di-
rectly be limited to wave bands of 1 to 4
meters.—Funk Bastler,

PUSH-PULL TRANSMITTER
“THE HAM’S

FAVORITE”

Can be used with any
UX tubes from 199’s up
to 210’s.  Works on bat-
teries or power pack.
Output of two 210°x with
650 volts is over 30
watts! Puts out a strong
steady  signal that will

reports,
conversations, ete.

ing for higher prices.

MODEL TD
Less Plate
and Grid Coils

well Condensers, porcelain stand-oft insulators, heavy
polished and lacquered, special choke, TIsolantite sockets, heavy transmitting grid
leak, and other parts of hizhest quality are used to make this superior transmitter.
Get ‘on the air’” NOW with a REAL outfit and experience a new thrill!

copper tubing inductances

IN KIT FORM — $11.95

Sets of Inductances dial and a combination
- 20 Meters 1.10

40 Meters 1.45

carry all over the world.
Can also be wused ag
phone transmitter. Card-

80 Meters 2.15
160 Meters 2.55

coil 75¢ extra). A

THREE - TUBE RECEIVER

Super-Regenerative )
mitter.

An improved up-to-date model guaran- L) Wwelie

teed to give superior results.
new G-volt tubes. Power pentode output,
Tull vision dial. All aluminum e¢hassis.
Requires 6 volts filament and 135-volt
plate.  Automatic C bias $

Model RRE 17-95

Three Matched Tubes $2.95
Complete Kit $12.95

dial, ete,

QUICK SERVICE

NEW ROYAL 5 METER APPARATUS

PUSH-PULL TRANSMITTER

\ compact, highly efficient 56 Mec trans-

Only 10 x 6 inches. Needs eight

Lo toot  antenna,
! made for use as phone tre itt A

Uses the ¢ 1 ransmitter. ny

UX tubes up to 210's may be used.

Highest grade parts such as Cardwell

Condensers,  Tsolantite

sults. I\I'U(Iclin’ls'i'l)r.‘is. .I?OSt. .r.(’v' $1 1’95
COMPLETE KIT. $7.45
Send for Catalog

“Everything in Radio”

spread.

tremendous volume.

WORLD WIDE
RECEPTION!

A NEW Super-Sensitive Short Wave
Receiver especially designed for the
reception of broadeasting and code
from all parts of the world, airplane
police transmissions,
Guaranteed to
give better results than others sell-

No idle boasting or misrepresentation on our part!
letters from our customers verifying consistent reception o.f French,
italian, African, New Zealand, English, and many other stations!

Sturdily constructed on a heavy metal chassis
and enclosed in a neat crackle finished cabi
net, this remarkable two-tube receiver presents
an attractive, efficient appearance.
regeneration-volume
control makes tuning remarkably casy. This
get tunes from 11 to 200 meters (550 meter
special
is available with the amateur bands widely
(State your choice.)
TX-232 screzn-grid detector and a 233 power
pentode amplifier gives extreme sensitivity and

ship

Royal Model RP
List Price $25.00

We have many

SPECIAL
PRICE. ...,
Set of Full
Sized Burgess
Batteries. . . .

5.45
Set of Matched
RCA Licensed

Tubes. .. .. . 2'55
COMPLETE $2 1. 75

IN KIT FORM - $11.95

$14.95

A full vision

“Ham’ model

The use of a

Provision is

sockets,  vernier

LOWEST

DOERLE 12,500 MILE
Complete kit of quality parts to build this two-tube receiver described
in December Short Wave Craft. Isolantite sockets, vernier $6 95
dials, drilled panel, coils wound on bakelite forms, ete...... LX
Same Kit using Cheaper Parts $4.25

Send for our specially compiled list of parts for any
Receiver or Transmitter described in this magazine,

WHOLESALE

PRICES

HARRISON RADIO CO. vocs  LZHEERTY o1 |

142 LIBERTY ST.
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How to Become a Radio
Amateur
By JOHN L. REINARTZ
(Continued from page 143)

front from Dbeing marred. as the parts are
spaced so that each half of the panel balances
the other half. No trouble will be experienced
through drilling all holes from the back of the
panel. Over the center top of each dinl en the
front of the panel make a line a half inch long
for a reference line, rub some white paint into
it so that it ean De seen plainly. Be sure to
remove any excess paint that may have gotten
on the panel.

Connecting the Parts

After all the parts are mounted we connect
the coil to the switeh points at the rear of
the panel, starting with the beginning of the
windings as number one.  Looking at the rear
of the panel, the right-hand top switch point
will be number one, the next loop conncets with
number two switeh point next to number one,
the next to number three, the next to number
four ; that ends the first sot of loops. Now we
go to the center switeh points, This time we
ro from right to left. leaving the first one
blank for the time.- Connect coil wire number
five to the second point, number six to the
third point, number seven to the fourtbh peint,

PYV _é———*'——_—_:\ BINDING posr\s” h

(NOT USED NO
CRYSTAL
DETECTOR

~—— <
I 10T
}>——0
< 10T
O .0005-MF
g FIXED
o 15T CONDENSER
2 & /
2T o
°/ T X
== | T|
oo
T &+
o~ 2T =
k 27. ‘\
- = PHONES

IST =@ < NOT USED

FIG. 4 15T° g )
N e
Mr. Reinartz’s simple recefver circuit using
a crystal detector.

number eight to the fifth point, number nine to
the sixth point, number ten to the seventh
point, number eleven to the eighth point and
number twelve to the mninth point. Number
thirteen we connect to the rotary plate con-
nection of the left hand condenser looking at
the rear of the panel. Number fourteen loop
of the coil connects to the bottom switeh point
of the left-hand set looking at the rear of the
panel, number fifteen to the next point to it,
number sixteen to the third point, and we
leave the last or top point empty for the time
being. This connects the coil into the
ceiver.

8till looking at the rear of the panel, we
connect a wire from the top left-hand binding
post ® the stationary plates of the left-hand
condenser. This same wire also connects with
the left-hand switeh lever., The bottom bind-
ing post on the left-hand side connects with
the rotary plates of the left-hand condenser
and to the bottom binding post on the right-
hand side of the panel. The top binding post
on the right-hand side connects to the bottom
switeh lever in the middle of the panel and
also to the rotary plates of the right-band con-
denser, while the stationary plates of the same
condenser connect with number five end of the
coil. The three binding posts at the top cen-
ter of the panel connect to the switech points
as follows: at the rear of the panel the left
binding post connects to the top switch point
of the left lever. The center binding post con-
nects to the rotary plates of the left conden-
ser, and the right binding post to the empty
point on the bottom set of points. We have

re-

|
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The NEW

Acratone Recorder

An Immediate Hit with Engi-
neers of Broadcasting Stations
and Re('ording Laboratories

Price includes cut-
ting head, swivel
arm, threader, cen-
ter spindle and
hardware.

TRADE PRICE

$19.50

BARGAIN NEWS”

ALUMINUM BLANKS

Cat. No. Diam. Price
5070 5" 13¢
5071 %" 20¢
5072 127 50¢
5073 10” 33c

NV}

( ) N

@ All that is necessary i= to move the arm

1o the center of the record and throw the
lifting lever to the down position. This im-
mediately starts the recorder on s way of
evenly grooving the remarkahle number of
96 grooves per inch.

Recordings of from 5”7 to 12”7 may be made
at either 78 or 33% r.p.m.

Diamond Cuniing Needles ..%6.00 each

Federated Purchaser ine.

25 Park Pl., Dept. S, New York, N. Y.

Every sound engineer should have the complete details of this job. as well as a copy of “RADIO
our 100-page catalogue containing over 3,000 radio items.

Write for free copy.

CRAFT offers a book of unusual
more about this unusual offer.

MAIL COUPON NOW!

How many times have you seen those three littie magic words?
asking you to enclose money for an article—at all times bringina you something worthwhile,
interest to every Short Wave Fan.

value and

Sometimes offering free goods—other times
SHORT WAVE

Turn to page 184 and learn

Small Ideas May Have Large
Commercial Possibilities

invention, you must pro-
Otherwise you may find
hecause

If you hope to realize profits from your
teet it with a U. S. Government l'atent.

that all your time and labor have bheen Llost. |
happens that other inventors are working on the ‘s,:nne idea.
YOU HAVE AN 1DEA, TAKE STEPS To  GET

AT ONCE!
vou in simple,

Your first step is tu get my FFRER BOOK.
plain language just what vyou must do, how you

must proceed in order to secure Patent protection.

SARELIRWE

“Record of Invention”
FREE If you act

promptly I will
sgend you this valuable Ree-
ord of Invention hlank ahso-
lutely FREE. It may help

you to prove your right to
your invention later om.

I Serve You in

Secrecy

You can communicate
with  me in perfect
confidence. Any draw-
ings, sketches or let-
ters you send me will
he kept in strong, steel,
fireproof files, that are
accessible only to au-
thorized members of my
staff. T have served in-
ventors located in every
state in the Union
My service is prompt,
careful, efficient. Your
first step — the move
you should make to-
day—is to SEND THE
COTProN  FOR MY
FREE BOOK.

Clarence A. O’Brien

Registered Patent Attorney
WASHINGTON, D. C.

www americanradiohistorv.com

YOUR
IDEAS

This FREE
BoOR /o fow

it often
1
A\ PATENT
e tells

Clarence A. O’Brien, Registered
Patent Attorney, 23 A Adams
Building, Washington, D, C.

Please send me your free hook, “‘How to Obtain

a Patent,” and your ‘"Record of Invention'
form without any cust or obligation on my part.
Name ...........

Address .....

r-----'-------—

_______________ e e TS
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now completed the entire panel connections
and proceed to mount the panel in a nice-
lovking cabinet of your own choosing.

Next we take a small wood base and mount
on it two battery clips, one with the jaws
vertical and one with .the jaws horizontal.
about three inches apart. See IMig. 3. One of
the clips will hold a piece of galena crystal,
which can be purchased from most radio sup-
ply houses for about twenty-five cents and the
other will hold a piece of brass rod with a
handle on one end and a piece of No. 30 or 32
copper wire on the other. 'Lhis “cat whisker™
wire is to just touch the piece of galena crys-
tal,  The jaws of the clip will alHow it to be
nmoved about until the most sensitive spot on
the crystal is found. This erystal is connected
tfrom the top right-hand binding poest on the
front of the panel to a pair of phones and then
back to the lower right-hand binding post on
the front of the panel. The antenna connects
to the top left-hand binding post and the
vround connects to the lower left-hand binding
post.

We are now ready to try out the reeeiver.
It we are near a powerful transmitting station
we will have no trouble adjusting the crystal
for greatest sensitivity, If we are more than
twenty-tive miles away from a station we will
have to get ourselves a small buzzer and con-

nect it to a dry cell and a push-button. We
conneet one wire from the buzzer to the an-
tenna connection and while it is buzzing ad-

just the erystal for the greatest response in
the car phonex. Then we shut off the buzzer
and try different switeh points wirh the center
and the right hand switeh levers until we

hear a station best. The tuning range as we
have built the set is from 100 meters to 500
meters.  This will take in the police trans-

missions, many amateurs and all the broadcast
stations between 200 and 500 meters.

The left-hand switeh lever is not in use. nor
are rhe binding posts in the top center of the
panel. These we are going to use later when
we change our crystal detector for a tube de-
tector.

SHORT WAVE CRAFT

It mav be necessary to shunt a small fixed
condenser across the phones. Try a 001 or a
0005 mf. We can use it later, so it won’t

be wasted. 'The complete schematie diagram
is shown in IMig. 4.

In our next article we will show you how
vou can add a tube detector to this receiver
;virh very little trouble and not have to undo
a thing.

New Five Meter Apparatus

In keeping with their policy of ever being
in the van of short-wave progress, the Royal
Short-Wave and Television Company of New
York City have just announced through their
distributors, the ITarrison Radio Company. the
introduction of scveral new five-meter receivers
and transmitters,

Model RIZ is a three-tube super-regenerative
receiver using two type 237 tubes and a type
238 power pentode output tube. By painstak-
ing research and experimentation this company
has developed a superior receiver giving un-
usually fine results,  Outstanding features of
this receiver are all aluminum ehassis, miero-
vernier full-vision dial, wavelength range of 3
to 10 meters, no speeial antenna needed, ex-
tremely easy operation, and the use of highest

grade apparatus throughout. Batteries re-
quired are three 453-volt “B’ batteries and a

six-volt storage battery or four dry cells. By
use of special AC tubes the entire receiver
may be operated from a power-pack.

Because of its compact size and light weight
this model is excellent for use as a portable.
It is ruggedly built to withstand hard knocks
and to give consistent service.

Transniitter, Model TLE, is a compact, highly
efficient push-pull oscillator using any UX base
tubes from ’99s up to '10's.  Special provision
is made for its use as a phone transmitter. .\
power-pack or batteries may be used; it needs
only an 8 to 12 foot antenna.

It must be borne in mind that five
is useful solely for short-distance worlk.
average range of g
only about

meters
The

low-power transmitter is
6 to 12 miles.

July, 1932

No Fading With These
Aerials
(Continued from page 142)

Between the ends of the beams are stretched
the most varied wires and ropes. About 15
meters  (49.2 ft.) apart lie four square of
wire contains four wires a, a; b, by, mutu-
ally separated by several insulators. Iiach
of these wires is again 13 (49.2 ft.) meters
long. Two wires in each square, a and al, b
and b!, always form together an antenna. Iach
wire oscillates in half a wave length, and also
in fact the individual antennas in cach square,
taken together with half a wavelength phase
displncement, with regard to the antennas of
the square lying below. Besides this, however,
the four individual antenna wires of each
square work together as follows:

Wires a and b or a' and D! oscillate in the
same phase, but the wires a* and b' are again
displaced in phase 180 degrees or half a wave-
length with respect to a and b, The lead wires
are attached at corners A or B, The ends lying
at these corners of antennas a are joined to-
gether by a conductor La; the ends of wiresg a!
by a conductor La'; correspondingly antennas
b by a conductor L and antennas b! by a
conductor Ib', These conductors lead to the
transmitter as so-called energy conductors.

According to theoretical calculations the new
antenna produces at the point of reception, eight
times as much reception energy; in practice,
however, the signals are radiated in all direc-
tions equally. It forces the waves, as it were,
toward the ground, and above 20 degrees from
the transmitting antenna, sends practically no
wave out into space.

The antenna plan as drawn does not entirety
correspond to the antenna actually built, but
shows better than any photograph the effect
and operation of the new antenna.

TELEVISOR

Most eflicient televisor produced for home
use. Equipped with Duraluminum lens dise
16" diameter. Each of its 60 lenses accu-
rately adjusted focally to produce clear,
definite images on sercen. Dise driven by
heavy duty Synchronous motor, with switch
and framing device operated from front
panel.

SHORT WAVE

The Rawls Short Wave Unit in econnection
with the broadcast receiver has been es~
pecially desizned for long distance short
wave reception from 13 to 200 meters,
Super Heterodyne Circuit incorporating 9
tubes in the combination. The use of the
new multi mu and pentode tubes give ex-
ceptional tone and power. To switch from
one short wave band to another, it is un-
necessary to change coils—just the click of
a panel switch and the change is made
automatically.

W. C. Rawls & Company
Bankers Trust Building
Norfolk, Virginia
Gentlemen: Please send me complete
information about your dealer’sfranchise.

Sw2

Name ..... ol (ee: -6 B - FETtl 2FTT s
Address ................ W ) ke S .
City...oveeevineennn... State........

W. C. RAWLS & COMPANY
SW Bankers Trust Bldg. NORFOLK, VA.

MODEL TV 85
SCREEN PROJECTION
ALL WAVE RECEIVER

BROADCAST

A six-tube receiver,
tone, selectivity and power.
two 235 Multi Mu, one 224A Detector, one 227 and one
247 Pentode output with 280 rectifier.
of the set is due to the accurate matching of all parts.
Its eight-inch Dynamic speaker handles, without distor-
tion, the tremendous output of the pentode tube.
signed especially for reception of the synchronized voice
with television image.

TELEVISION

The television receiver is the most important receiver
of the combination.
two 235 Multi Mu in R.F. circuit, one 224A Detector,
one 224A, one 227 and two 245’s in audio circuit, also
with the 280 rectifier. )
given the audio amplifier and its frequency response is
flat from 15 to 75,000 cycles, which is necessary to give
clear, definite television images.

so connected to supply the undistorted output and cur-
rent necessary for proper operation of the Rawls crater
point lamp.

TELEVISION with

Synchronized Sound

LIST PRICE $29500

designed to give the ultimate in
Uses the following tubes:
The tone quality

De-

Eizht tubes, T.R.F. circuit, using

Very careful attention has been

Its two 245 tubes are

Originators of
“Rawls
Yellow Base
Tubes”’
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3

Full Size
Weight 112 ozs.

as the finest types.

Micromike has a stretched alloy gold plated diaphragm and

is precision made and tested.

Micromike gives perfect reproduction.

Micromike with Mikontrol (hand or pocket volume control)
is the last word for public address work.

ceesiieosenes.$12.50

List Price
Mikontrol ......

RADIO RECEPTOR CO., INC.

106—7th Ave., N. Y. City
Special Offer — Save $3.25

A speaker may now move freely or
remain seated and speech can be re-
produced the same as thru the finest
broadcast microphone.

The new Micromike is a small sized
broadcast microphone made with the same precision and care
It is finished in opal silver and has a
holding clip for fastening to the clothes.

SHORT WAVE CRAFT

BIG NEW

The New Powerizer Micromike solves
the public address problem.

3.50

I et e gt et et gt gt st et et s

it gt

RADIO RECEPTOR CO., Inc.
106—7th Ave., New York City

[ Send sample of Micromike to cost..cveveveesensecesa...$10.00

Delivery paid C.O.D.
] Include |
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USING MICROMIKE WITH POWERIZER

MAKING AND USING 4 INCH WAVES
By H. RINDFLEISCH and DR. L. ROHDE

will be pointed out that with a simple deteetor-
receiver in the vicinity of the transmitter, one
¢an conveniently test the modulation.

The Magnetron

An entirely different and  quite peculiar
method of producing electron oscillations de-

pends on the effect which a magnetic field ex-
orts on the paths of flying eleetrons. In this
case tubes are used having only a filament and
a eylindrieal plate.  The cleetrons, normally
flying radially from the cathode to the plate,
deseribe, nnder the influence of the magnetic
field (which is produecd hy a eoil applied on
the outside) curved paths, analogous to the
defleetion undergone by a conductor with cur-
rent flowing through it in the magnetic field.
With a definife strength of the magnetie field
the defleetion of the paths is so great that the
cloctrons only just reach the plate. Then the
conditions are propitious for the formation of
eléctron oscllafions, for whose frequency the
running time from eathode-to-plate is the deter-
minant. With such tubes, which bear the name
magnetron (German tube) one can in the
case of the ohe-meter wave length, produce up
to 10 watts, while the shortest aftainable wave
lefigth has been ¢ em. (2.4 inches).

Propagation of Decimeter Waves

The shorter the waves, the wearer they ap-
proach the llght waves in their propagation.
lHence the waves of less than one meter (3.28
feet) in length Dbecome an important means
for communieation within the field of optical
vision. Reception is possible only at points
at wchich there is a clear view to the trans-
mitter, for which reason locating the sets high
up is advisable. Experiments have shown that
reception is strongly affected by obsiacles in
the way of direct vision, like trees, houses,

(Continued from page 159)

and the like. In this the decimeter (.1 meter
or 3.285 inches) waves accordingly differ en-
tirely from the waves of 6 to Y meters (19 to
29 feet, approx.) which, hecause of their favor-
able propagation conditions, were  proposed
vears ago by Prof. Esau for local radio broad-
casting. In contrast with optical methods of
signalling. the eleetrie ones have the advantage
of being independent of the state of the atmos-
phere.  Since the energy ecan be concentrated
in a very sharp pencil, and also sinee there
is the possibility of strong low ftrequency am-
plification, on aceount of the nnimportance of
atmospheric disturbances in  this region, the
range of a decimeter (.1 meter) wave trans-
mitter is, above all, limited only by the bounds
of direet vision. For two peints with heights
h, and h,. this is calculated as.

Tkm = 113 (thm—i-]/fz Km )
(4)

On the oecean there results, for example, for
two sets raised 10 meters (32.8 feet) above
sen level, a range of 22,6 kilometers (13.56
miles).

The speeial advantage of the decimeter waves
as neainst one-meter waves lies in the con-
venient possibility of concentrating the encrgy
with mirrors. For one-meter waves the mirrors
take on huge dimensions and therefore are
impractical, especially for most transportable
sots. A decimeter wave mirror, on the other
hand, already has very handy forms. In the
simplest form it consists of a plane quadratic
sheet of metal, which is set up behind the
transmitter, parallel to the plane in whieh the

www americanradiohistorv. com

radiation dipole and TLecher system lie. One
attains thereby a concentration of the energy
in a ray. perpendicular to rhe plane of the
mirror. so that in a reeciver located in. this
direction an amplified sound intensity is at-
tained, while ontside the rayv no reception is
possible.  The directional effeet is, at the same
time, mueh sharper than is attained with diree-
tional antenna svstems with short waves of
20 to 40 meters (1L meter equals 3.28 feet).

The edge length of sueh a mirror must be
at least 1.5 times the wave lenuth. A im-
portant factor is the right distance from the
transmitter: if one inereases the distance and
at the same time observes in a rveeeiver the
shwund intensity in the direction of radiation,
thien one determines periodic wmarima and nin-
ima, which follow at distances of one-quarter
the wave length,  The first maximum lies about
9 of a wave length from the dipole; frequently
a better directional effeet is obtained by operat-
ing in the second maximum.

Instead of the solid metal mirror one can
also used mirrors of wire netting or wire
mesh, which give about the same amplification
and ave especially suitable for portable sefs,
on account of their slight weight.

The greatest amplifications are obtained with
evlindrieal-parabolic or paraboloid mirrors, as
they have been used above all with 20 em. (R
inch) waves. Likewise, at the receiving end
mirrors have an amplifying effect, which how-
ever in the case of the same arzangement is
less than at the transmitting end.

Reception Methods
The decimeter (.1 meter) waves could not
he “uséd for communieation until one had
learned to build sufficiently sensitive receivers.
which was chiefly made possible throuch the
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use of the super-regenerative method of recep-
tion.  First, however, take a glance at the
simplest receiver (Fig. 7). It consists of a
tuned dipole, whose halves are joined by a
detector T, From the detector a conduetor
leads via chokes to the phones. It is not a
question of exaet tuning, since on account of
the high detector resistance, the dipole becomey
almost aperiodic. This fact one can also use
for testing the transmission modulation, since
such a dipole eannot receive g transmitter with
only frequeney modulation.

For the detector there come in question only
a few of the combinations usual with longer
waves. By experiment the old Telefunken de-
teetor with pyrites and a gold point has proved
very serviceable; likewlise the steel-earborundumn
combination. On account of its very slight
sensitivity, the detector receiver can he used
only extremely close to the transmitter, say,
for testing the modulation, the directional
sharpness, ete.

The polarization of the waves can also be
very beautifully demonstrated with it. One
hears only when the receiving and transmitting
dipoles (aerials) are approximately parallel.
For increasing the sensitivity one can use in-
stead of the erystal detector a vacuum tube
with galvanically coupled, tunable Lecher SV8-
tem.  Even here, however, the running times
of the electrons can make themselves disturh-
ingly perceptible, In the receiver it is better
to use the same principle as in the transmitter,
and to construct a sort of oscillation detector
in a Barkhausen hook-up. At the start of the
oseillations, as we already saw in the trans-
mitter, a rectifier effect of course scts in in
the plate cireuit, whereby the high frequency
can be demodulated. One therefore gets maxi-
mum reception sound-intensity in the field of
the strongest change of the rectifier effect.

Basically, the receiver does not differ in its
construction from the transmitter: only in its
case the Lecher system is not needed, which is
used at the transmitting end to increase the
energy. The dipole is directly connected to
the electrode lead-outs, and for tuning to the
transmitter wave it is provided with a mech-
anism (geared) for changing its length. FKor
reception one first tunes the dipole approxi-
mately to the transmitter wave, and then starts
the etectron frequency in the tube for regulat-
ing the voltages. By increasing the heating
the emission is then increased, until the oscil-
lations set in, when one tunes the dipole to
the maximum sound intensity., It is best to
have the phoues in the plate eircuit.

For reception the same tubes are suitable
as for transmitting, especlally also the double
grid tube.

Heterodyne reception has thus far not been
worked out for decimeter waves, since the
constancy of frequency of transmitter and re-
ceiver is far from sutlicient.

Super-Regeneration

A number of the above difliculties of recep-
tion can he removed by using super-regeneration
(Figs. 8 and 9). The grid direet potential has
superimposed an auxiliary frequency lying above
the limit of audibility, the Ilatter bheing so
regulated that the oscillations start and stop
in the rhythm of the auxiliary frequency. By
this means one attains the high amplification
characteristle of super-regeneration. A special
advantage of the use of this reception prin.
ciple for decimeter waves lies in the fact that
because of the superimposed auxiliary frequency
the wave of the recciver fluctuates- whereby
an casier tuning of the recciver results. One
obtains, so to speak, a wide resonance curve
with high amplifieation., The super-regeneration
frequency may also be produced in the same
tube by using the falling characteristic of the
plate carrent, which results for some oscillation
fields (Itig. 10).

A disadvantage of the super-regenerative re-
ception is the well--known whistling moise.

For every receiver a high position is desir-
able, aside from the thereby increased range,
so that there may not be disturbing reflections
from the ground, dne to the brushing fall of
the wave.

— et — e
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How Far on What K-C?

(Continued from page 160)

ception In the presence of actual background
noise. For the broadeasting frequencies this
does not mean satisfactory program reception.
The limiting field intensity is taken to be 10
mierovolts per meter for frequencies up to
2,000 Ke., decreasing from this value at 2,000
ke. to. about 1 mierovolt per meter at 20.000
ke. When atmospheries or other sourees of
interference are great, ¢.¢., in the tropies, much
larger received field intensities are required
and the distance ranges are less. The graphs
assume the use of about 5 kilowatts radiated
power, and non-directional antennas, For trans-
mission over a given path, received field in-
tensity is proportional to the square root of
radiated power, but there is no simple relation

between distanee range and either radiated
power or received field intensity.

Separate graph sheets are given for day
and night transmission. Ahove about 3.000
ke as shown, the distance ranges (and in

most cases also the skip distances) are greater
in the winter than in the summer. The dis-

tanee ranges in spring and antumn are inter-
nediate between the limits shown for summer
and winter. In general. the distance ranges
for paths which lie partly in day and partly
in night portions of the globe are intermediate
between those shown in the day and the night
graphs.  Tor such paths, the distance ranges
are greater than would be expected from in-
spection of the day graph, as the waves under
these conditions travel over greater distances
in the illuminated portion of the earth’s sur-
face: for this reason it is possible to use
a lower frequency for a part day, part night
path than is indieated for the day portion of
the path on the day graph.

The distance rangeg given in the graphs are
the distances for reliable reception; they are
not the limits of distance at which interference

can be caused. .\ field intensity sufficient fo
cause troublesome interference may bhe pro-
duced at a much greater distance than 1he

maximum distance of reliable reception.

An Automatic “CQ” Call for the Amateur

(Continued from page 172)

illumination of the photo-cell
would be Insufficient. The width of the ray is
best chosen as 20 mm. (.8 inch) (width of
disc) ; the height is on the other hand to be
made as ;small as possible (1-—3 mm. or .04
to .12 inchj. As a source of light one can
use any wsual projection lamp of high candle-
power. The colored gluss can be inscerted at
any desired place between the source of light
and the slit.

Regarding the details of construction of the
rotating parts, a few words may be said. It
is well to select the disc 200 mm. (8 incheg)
in diameter and 20 mm. (.8 inch) thick. For
propulsion one can use the spring system of
an old phonograph, on the hub of which is
put a pulley 530 mm. (2 inches) in diameter.
Of course one can also use a small electric
motor, but it must be possible to regulate the
number of revolutions, which must be rela-
tively small on account of the small size of
the code gignals applied to the dise. The num-
her of revolutions must be between 5 and 40
per minute.

Since the signal band. is the principal .part
of the machine, it is. to be made with the
greatest care. As already said, we use for it
white glazed paper and the strip of paper must

so that the

be 628 mm. (25.1 inches) long. In putting
on the signals it is to be watched that a
coloring matter is wused which uabsorbs as

strongly as possible the rays of light striking
it. In the case of a photo-cell with a potas-
sium cathode, one uses for this purpose red

color. If the photo-cell is provided with a
copper cathode, then one uses as filter a red
glass and for ‘“‘writing” indigo blue or, still
better, violet. The code dotx are made 6—7
mm. (.24 to .28 inch) long, the dashes being

2 to 215 times as long.

Cell Should Have High Sensitivity

In choosing the photo-cell one will naturally
take care to use a cell of high sensitivity.
Therefore the photo-cells filled with an inert
gas are preferable to vacuum cells, for the inert
gas cells are ahout ten times as sensitive. Also
in the case of these an ordinary, two-stage
audio frequeney amplifier is suflicient to aeti-
vate the relay of the transmitter.

The arrangement of the discs is seen in
Mig. 4. The two dises, made of light wood,
cach 20 mm. (.8 inch) wide, are mounted 10
mm. (.40 inch} apart on a metal socket, in
such a way that they are fixed firmly on the
socket, whose diameter may bhe chosen at will.

The length depends on the number of dises,
since one can of course also use more than

two. The socket is fixed so as to be easily
slipped on the propulsion shaft and is provided
with a slit 30 mm. (1.2 inches) long (from
the middle of disc 1 to the middle of dise 2).
On the same axle or shaft is the propulsion
pulley, which is to have a diameter of 100 mm.
(4 inches), if the spring system of a phono-
graph is to be used for propulsion. Then one
obtains & maximum rotation of 40 revolutions
a minute.—Rafa.

An Amateur Receiver with New Kinks

By REX E. LOVEJOY
(Continued from page 166)

number of turns is given in the table
under Fig. 1.

C11 and Cl12 are 1 mf. by-pass con-
densers and may be placed in the power-
pack or in the receiver proper.

The panel éhould be of aluminum, cop-
per or brass, to eliminate body capacity
effects, etc. A metal subpanel is advis-
able, with filament wires below it and all
other wiring above. A non-metal sub-
panel can be used; if the filament wires
are twisted together and kept as far
from other wiring as possible, induced
hum will not be noticeable.

For amateurs desiring to listen to
phone transmission, it is better to sub-
stitute 1 mf. condensers for the 0.01 mf.
condensers used as C8 and C10. For
C. W. work there is no benefit.

The author has tried several types of
tubes for T2 and has found that a 24
is best of all. More volume was ex-
perienced with a ’24 than with a ’47

pentode and the former’s high sensitivity
brings signals through that cannot be
heard at all with a pentode or a type ’27.

List of Parts

C1, C2—See text for details.
C3-—0.00015 mf. variable midget condenser (23
plates).
C4—-0.0001 mf. fixed condenser.
C5—0.0001 or 0.00025 mf tixed condenser.
C6, C8, C10—0.01 mf. fixed condensers.
C7, C9, C11, C12—1 mf. fixed condensers.
R1—3 megohm grid leak.
R2—0-100,000 ohm potcentiometer.
R3—2 megohm grid leak.
R4—400 ohm bhias resistor.
R5—20 ohm center-tapped resistor.
I.1. L.2—Tube-base coils.
L3, L5—Audio transformers—primary and scc-
ondary windings in series (see text).
L4—Radio-frequency choke, about SO millihenries.
TuBe Base Coil, Darta
No. 30 S.S.C. Wire
Number of turns
L1l L2

Band

S0 m. 25 1f
40 m. 12 9
20 m. 5 7
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enthusiastic over ‘“‘our platform.”
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HOW TO LEARN THE CODE

an eight-penny nail by hammering and dress.
ing until the end presented a square with
clean cut edges. The second was made from
a much larger nail.  The heads were cut oft
and the punches made short to improve their
cutting qualities. Then a piece of hard, thick
cardboard was placed upon a smoeoth solid sur
face and the paper to be punched was pressed
down upon the cardboard with a straight edge.

so that the cdge of the paper was exactly
parallel to it. Wirth a light hammer the
punches were driven through the paper into

the eardboard to form the characters as shown

in the second illustration. The puneh with
the square end was nsed for the dots and the
larger puneh for the dashes. Betwecen dots

and dashes a space cquivalent to one dot was
lefr, but hetween letrers more than the ordi
nary space was left to give greater time for
recognition.,

Several rows were made on one sheet, since

the contact brush could be made to follow
any one of several rows by simply bending
it into place. In these rows a letter that is
often mistaken for another was arranged to
suneceed  the one it resemmbles.  Compare in
succession, for instance, V, X, Q. and C: or
W. R, T.. and D. Several sueh sheets with

letrers rearranged, and with short words, were
also prepaved.  Suech words as the, this, that,
and, erc.. may well be learned as units.

Paper Wrapped Around Drum
One of these sheets was wrapped around
the drum so that its ends matched perfectly
and was held in place by stout rubber bands
along the edges, or simply glued. \When two
dry cells and a buzzer were connected in
series with the assembled device and the crank
was turned slowly and steadily, the buzzer
repeated the letters with surprising and pleas-
ing accuracy, so that mistakes that had Dbeen

made in keying could even be detected.

By H. L. BLOXOM
(Continued from page 157)

7 LARGE METAL-"af
DRUM _

PERFORATED PAPER |.
OVER TIN OR

:
OTHER METAL\&:‘

CODE ALPHABET
lf AND NUMBERS
ALL IN LINE

OR CAN BE
MADE ON FLAT
DISC AS ABOVE

0 \‘Vw OR OTHER

METAL

CONTACT
FINGER.

= s

One way to arrange the code drum—use a

large diameter form to accommodate the
whole code,

Contrary to what one might think, previous
knowledge of the order of letters did not re-
lieve the cffort required to name the letter
sounded, for by turning at just the right
speed the learner's attention was devoted en-
tirely to the recognition of letters, rather than
the reeall of arrangement. The element of
surprise remained and it proved excellent prac-
tice.

See T\I_e'xti Issue—
The “MEGADYNE”

Hugo Gernsback’s Newest
Sensation in S-W Receivers!

It is bad practice to listen long to code
that is sent too fast, recognizing letters here

and there while those intervening ecscape at-
tention, It develops a habit of suspended
attention that is very hard to overcome, The
advantage of this device is that the listener
can control the speed and develop a tendency
to associate absolutely every group of sounds
with the intended meaning, It is certainly
worth the time required to construct it,

A De Luxe Amateur Station
Built in a Tiny Space
By ROBERT HERTZBERG

(Continued from page 141)

tions excepted. it containg a single eard for
cevery short-wave station in the world, each
card being marked with call letters, location,

name of owner, frequency, and class of service.
Cards of different color are used to distinguish
between different classes of stations, the color
scheme being as follows: white, land telegraph
stations; cherry, ship stations; blue, land
phone stations: green, aireraft stations; brown,
television stations; yellow, beam transmitters ;
and orange, portable stations.

In checking and maintaining this extraordi-
nary  “log,”” Mr. Parsons follows the Radio
Service Bulletin of the Department of Com-
merce, the Berne list, and numerous ®all hooks,
The amount of time and effort involved in
this undertaking may well be imagined. Fig. I
shows a close-up of Mr. I’arsons at the filing
cabinet.

The walls of the room are filled with large

maps, and a 15-inch globe occupies a promi-
nent position on the left of the operating
table.

Some outiit, boys, what?
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by hundreds of illustrations; actual
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ups and diagrams galore.
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New Tubes for S.W. Receivers
By LOUIS MARTIN
(Continued from page 163)

in short-ware work, when they are small, then
every precaution must be taken to stabilize the
mu of the tube.

The requirements of a tube in order that it

be suitable for short-wave work, then, are as
follows :
(1) Low grid-to-plate capacity, in order to

minimize oscillation ;

(2) Iligh amplification factor (mu) in order
to sccure high gain but at the same time have
a low input capacity., As may be seen by ref-
erence to the formula above, this may be
secured by making the grid-plate capacity as
low as possible, as stated in (1) ;

(3) Have a rigid construction, thus minim-
izing microphonic noises:

(4) Be of the “low noise” type, that is, they
should not generate any (or at least a small
amount of) noise so that reception of weak
siznals is possible,

How the latest tubes meet these requirements
will be scen in the following discussion.

Tube Factors that Effect Tuning

This new tube, illustrated in Fig. A, while
not especially adaptable for short-wave work,
will be described because it is one of a series
of new tubes which may be used as either
amplifier, detector or oscillator.

In appearance and general construction it is
similar to the familiar ’'27, which has found
such wide application in radio. The size of
the envelope, however, has been reduced, the
plate blackened and the filament consumption
reduced to 1 ampere,

The following are the characteristies of the
tube when used as a class 4 amplifier :

Heater voltage, 2.5: plate voltage, 250
tmax.) ; grid bias. —13.5 (if a grid-coupling
resistor is used, its value should not exceed
1 megohm) ; amplification factor, 13.8; plate
resistance, 9500 ohms; mutual conductance,
1450 micromhos; plate current, 5 ma.

When used as a biased detector, the grid
bias should be changed to —20 volts; the plate
current should then be 0.2 ma. with no A.C.
signal input.

When used as a grid-leak detector, the grid
condenser should have a value of .00025 mf.
and the grid leak 1 to 5 meghoms.

As an oscillator, the plate voltage may have
a value of 90 volts and the grid bias a value
of O (returned directly to the cathode),.

The connections, looking down on the socket,
are as shown in Fig. 5.

I'or purposes of comparison with other tubes

to follow, the various capacitances of the tube
are ax follows:

Grid-plate capacity,
farads) ;

Grid-cathode (input) capacity, 3.2 mmf.

Plate-cathode capacity, 2.2 mmf.

As stated heretofore, this tube has no really
important meritorious features which warrant
its uxe in short-wave receivers, but it is de-
seribed solely for the purpose of comparison
with the types 37" and “58" to be described
shortly.

The “57"—

3.2 mmf. (micro-micro-

Amplifier, Detector

I'icure I shows a tube that is especially
adaptable for short-wave work inasmuch as
speeial precautions have heen taken to reduce
the inter-electrode capacitances.  This tube is
especially xuited as a biaxed detector in A.CY
operated  receivers, Other uses are as a
sereen-grid wmplifier for small signals and as
an automatic volwme control tube. IFor ~xhort
wares, however, the only interesting feature
is its uxe as a detector.

The suppressor grid (third gridy used in this
tube is placed between the scereen-grid and the
plate and has its own base-pin connection ; this
grid may or may not be connected fto the
cathode, depending upon circuit requirements,
When the cathode is connected to the suppres-
sor grid, the tube is a typical pentode and is
offective in eliminating the effeets of scecond-
ary emission from the plate, thus produeing
a smooth plate-voltage—plate-current curve.

The offeet of this eonnectiou, therefore, is
to make possible the eflicient operation of the
tube at low plate voltages—which is not pos-
sible with present-day four-element tubes. 1n
view of the above, of course, it cannot be used
as a dynatron oscillator.

When the suppressor grid is not connected
directly to the cathode, the tube may be used
in a number of unique ways for obtaining
modifiedd tube characteristics and for the appli-
cation of the tube to speeial circuits.

An internal shield is a distinetive feature in
the design of this tube. As may be seen by
reference to the photograph, it is placed in
the bulb dome above the element assembly and
is connected within the bulb direetly to the
cathode. This dome top bulh) makes possible
the elose proximity of the external and in-
ternal shiclds. The close spacing of the two
shiclds makes available a low effective grid-
plate capacity, which is all important in short-
wave work., In fact, the physical shape of the

(Continued on page 188)

A New High Gain T.R.F. Receiver

(Continued from page 156)

background noise, which, added to that alrecady
prevalent on short waves, mitigates strongly
against the use of such a receiver. While it
is true that by special design, such as diree-
tional systems and the highly elaborate re-
ceivers employed commercially in trans-oceanic
work, these disadvantages can be considerably
circumvented, the cost is prohibitive as far
as the amateur and the experimenter are
concerned.

A highly 8efficient tuned radio frequency re-
ceiver, such as that diagrammed in Fig. 1,
and photographically displayed in Figs. 2, 3
and 4, is probably the amateur’s best bet. The
efiiciency attained through the usxe of the Jab-
oratory apparatus previously referred to. phis
the added advantages contributed by the new
radio frequency pentodes, result in sensitivity
and overall characteristics which compare fa-
vorably with those of a high grade superhetero-
dyne, with the added recommendations of sim-
plicity and economy. This receiver represents
the most advanced stage in the evolution of
the famous line of “Thrill Boxes’—the SW-3,
SW-5, the SW-45 and the SW-38.

The K‘RF Pentode

The type ’58 tube has heen made to order
sfor a circuit of this design. Its high am-

plifieation factor, trans-conductance, and above
all its high plate impedance, cnable the en.
gineer to obtain a degree of sensitivity and
selectivity in the radio frequency circuits which
has previously been impossible.

These tubes, having twice the impedance of
the '24, of coursc necessitated the design of
special coils, data on which are contained in
the following coil table:

Corr, WINDING DaTA

Coil Primary Sccondary Tickler
No. 61 614 turns 61, turns 2 turns
No. 62 10% turns 11% turns 214 turns
No. 63 15% turns 19% turns 3 turus
No. 64 28% turns 34% turns 3 turns

The tuning curves in Fig. 5 show the man-
ner in which the various bands are covered
with these coils. The inductors are wound
on the low loss R-39 material, which, in con-
junction with Isolantite, is the only insulating
material employed in the SW.538. The two
tuning condensers each have a capacity of
a0 mmf. and the R.F. choke has an inductance
of 2.5 m.h.
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You Can Btcnm: a Fast, Capablt

RADIO OPERATOR at Home

WITH THE FAMOUS

: ' Passed amateur

C A N D L E R exam. with 3rd les-
son.'”” — ¥, Miller,

Toledo. 111, “"Stud-

Scientific System | &

houwrs, can

IFine opportunities for trained capy, 8 _“'l”}l-t'—l'}-
operators!  Copy DX caxily -|‘- Yarris, Chicago.
from CANDLER trained ap- T.  H. o McEiroy,
erators sending out of WNU, 3 oston, Retired
KU WPN, KAL WGGE, Warld's — €hampion
WD, NAA, N8R and others. Kadio Operator, s

FREE Px Schedule and other Candller trained.
valuable information. Make
reputation in  Amateur field.
results in short time.

If “'stuek,”” write Candler. No ohliza-
tion. Learn about Junior Course for
beginners, Advanced Course for opera-
tors with speed of 10 wpm or over who
want to get in 15 wpm class and copy
behind, also Radio Mill Cowse.  Save
Time and Money Dby sending for FREE
BOOK today.

CANDLER SYSTEM CO. Dept. 2-B
6343 S. Kedzie Ave., Chicago

's Only Code Specialist

Anlazing

ERO WORLDWID
SHORTWAVE
ntcﬁwm

Listenin
DIRECT to
London., Paris, Ber-
lin, Buenos Aires and other
broadcasting stations throughout
the world via short waves.  Your
ordinary receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 meters.

AERO SHORT WAVE CONVERTERS
Convert Your Present Set into a Short Wave Super-Heterodyno
A. C. Model $12.50—D. C. MODEL $11.50
AT LAST: The perfect Auto Radio - ONLY $20.00
Blnlt by pioneers in the manufacturing of Auto Radio.
We guarantee 1000 miles radius
of reception. A masterpiece of
¥ Radio Engineering. Latest
model 6 Tube Acro Pentode
Auto Radio. Price of set only
$20.00. Set complete with tubes,
batteries, dynamic speaker, an-
tenna equipment and noise sup«
=l pressors, $39.5 Send for

, 1 __ Complete Catalog.
GHAS HOODWIN ¢o,

4240 LINCOLN AVENUE
Dept. R-(7, Chicago, lllinols

ﬁorse or Continental
TELEPLEX is more than a
machine — it is a SYSTEM.
It teaches you ecapert sending
and receiving, Morse or Conti-
nental Code—for amateur work
or a good-pay position.
TELEPLEX is used by the U. S. Army and Navy
and leading radio and
telegraph schools.

Write for Folder SW-3

Teleplex Co.

76 Cortlandt St., New York

DR. IRVING J. SAXL TELLS ABOUT THE
MEW SHORT WAVE ALTIMETER IN THE
AUGUST ISSUE OF SHORT WAVE CRAFT.
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a NEW and
THRILLING

HOBBY—

SHORT WAVES

a regular department
devoted to
this fascinaing field

The u“r“on‘:::l::og;

4-Color Cover
Over 100 INlustrations
96 Pages—9x12 inches

R. HUGO GERNSBACK's latest magazine
M contains the most important and recent

developments in Science, Mechanies, Radio.
Television, Aviation and Chemistry. For everyone,
regardless of age, EVERYDAY SCIENCE AND
MECHANICS will be found to be useful and
instructive. ‘Thoroughly illustrated with scien-
tific events from all parts of the world, and
helpful to thousands of high school, university
students and instructors who wish to advance
their scientific knowledge.

Many excellent pages for the home workshop
man who finds pleasure in building things; ex-
periments in electricity, chemistry and formulas
of all kinds,

Just to Mention a Few Departments
LATEST INVENTIONS AERO-MECHANICS
SHOP  KINKS — TELEVISION — SHORT
WAVES — EXPERIMENTS — FORMULAS
CHEMISTRY — WOOD AND METAL CRAFTS
RADIO KINKS — AND OTHERS

Special Offer!
8 MONTHS FOR $1.00

On All Newsstands
Mail Coupon NOI!

EVERYDAY SCIENCE AND MECHANICS

98 Park Place, New York, N. Y, SWe-3
1 enclose herewith One Dollar for which you

are to enter my subscription to EVERYDAY

SCIENCE AND MECHANICS for the next

Eight Months.

Nuame ..... JYYTL 7TUYY: LYY [TYTY: X ey, . ...... X
Address . B - - A
City ......... FEXEE: -EEEEEET GOC State..........

SHORT WAVE CRAFT

hoil WaveGvents

of the month

May 2-—Short waves carried concert from large
airplane flying over New York City to special
pick-up station and antenna mounted on the
roof of the Columbia DBroadeasting System
Building, from whieh it was broadeast over
the Columbia network throughout the country.

1+—Dlimp was used to direct traffiec dur-
ing “Beer” parade in New Yeork City. The
location of trathe snarls was radioed by
short waves to police headquarters and short
wave orders relayed in turn to police cars
stationed along the route.

May 15—Waestinzhouse Eleetrie & Mfg, Co.. at
Llast Pittsburgh, Pa., announced that the
short wave fransmitting equipment of the
Westinghouse radio station W8XK has heen
consolidated with the broadeast wave trans-
mitting tacilities of KDKA, the famous sta-
tion located at Saxonburg, PPa., about 30
miles from Pittsburgh.

May 17—Television demonstrated on ultra short
waves on a wavelength of 6.8 meters from
the R. C. A, transnitter on top of the
Fmpire State Duilding, New York City, the
images having been picked up and demon-
strated at a private exhibition to the licensces
of the R. C. A, shown by means of the

May

new R, C. A, cathode-tube receivers. The
image was about 5 inches square and said

to be quite clear.  Direet pick-up of living
persons as well as images from movie filins
were shown. Affrer the demonstration it was
reported that the I C. AL officials said their
television apparatus was not yet ready for
the public and that it was not to be shown
before it was suitable and in satisfactory
form to be used for publie entertainment,

May 21 (London)—DPassengers traveling from
London to Glaszow on the crack train, The
Flying Scotsman, at a speed of ninety miles
an hour, today directed by short wave radio-
phone the movements of a forty-passenger
air liner Hercules, tlyving overhead. Pilot O.
B. Jones turned the machine whenever ree
quested, while several of his passengers spoke
with persons aboard the train. This is b
lieved to have been the lirst two-way con-
versation between an airplane and a train.
An aerial was slung inside the observation
car, as there was net sufficient clearance
ou the roof when the train passed under
bridges.

Short Wave l.eague
(Continued from page 155)
Short Wave League:

[ buy your magazine from the newsstand
cvery month and think it a fair magazine.
Lately you are having too many articles on

“Ultra-Short-Waves.”

I certainly agree with you that a C-W ex-
amination dees a S-meter phone operator no
cood.  If it wasn't for the code exam. I would
be operating a good transmitter at 5 meters.

I have huilt many reecivers and know what
kind of results that I can get. DBut if I built
a transmitter I eouldn't even test it just be-
cause of the C-W exam. required by the F.R.C.
It I operated on & meter phone 1 would try
to experiment with different apparatus to get
as good DX as possible.

The transmitter I have in mind is the one
described  in April SHHORT Wave Crarr, and
would use a 250 modulator and 2 amplifiers
with 300 volts on plate from 2 81’s.

I think this arrangement would work but
I ecan’t, as you know, test it.

Hoping that the F.R.C. omits the C-W exam,
I remain, g

“Would-Be Ilam”,
CLARENCE GRIMM,
Mt. Prospect, Ill
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Stoppani
Belgian Compass

Being a precision instrument, the Stoppani Compass lends
itself adinirably for use in the Radio Experimenter’s test
laboratory. It affords an ideal means of determining the
polarity of magnets, electro-magnets and solenoids carry-
ing current. Sincc thie compass needle is itself a magnet,
having a4 North-seeking pole (whieh is actually the South
pole) and South-seeking pole (which is actually the North
pole}: and since, as we all know, like poles repel each
other and unlike poles attract each other, it is merely
necessury to bring the compass in the vicinity of the mayg-
net under test. The North pele of the conipass needle
will then point to the North pole of the magnet under test
or the Santh pule of the needle will point to the South
pole of the magnet depending, of course, upon their rela-
tive positions,

May Be Used As a Galvanometer
Because of its uniform magnetic properties, high sensi-
tivity, and delicate frictionless bearings, the Stoppani
compass may be utilized to advantaze as a highly precise
alvanometer for detecting electric currents in experimental
or conventional radio circuits, The Compass Is easily and
readily converted into sabd galvanometer by merely winding
several turns of ordinury radio wire completely around the
face and lower case of the compass; leaviug small spices
between turns to observe the mouvements of the needle.
The ends of the wire are brought out as test leads to be
inserted in series in circuits under test, A detlection of
the compass needle in either direction indicates the pres-
ence of an electric current. Incidentally the intensity of
the current may be closely approximated since the force
with which the needle gyrates is proportional to the in-
tensity of the current flowing through the wire.

Stoppani Compass is an ideal SURVEYORS {instrument
with elevated sights. It is made of Solld Bronze, Parker-
ized, non-rusting, graduated in 1/10, Ruby ‘Jewelled, 4
inches  square. Fitted in a hardwood case, with set
screw in corner to hold needle rigid when not in use.
The United States Government paid more thian $30.00 for
this preecision instrument,

Our Price $4.50

Gold Shield Products Company

102 Chambers Street SWC New York, N. Y.

DATAPRINTS!!

ARRIVED AT LAST!

Blueprint Construction Data for Build-
ing Apparatus that many amateurs

have longed to own, but lacked the

Construction Data.

How to build 1/16 TL.P. 110 volt A.C, 60 cycle

motor (Suitable for Television).............. $
Jlew to build 60 ¢ycle Phonie Wheel.......... .50
Data for a 1,200 cycle Phonic Wheel.......... .50
Construction data for powertul battery electro-

INABNEL.  svv:prmomraa s ooe e basdeddsmass ngdess .50

Data tor 110 volt, D.C. magnet to lift 25 pounds. .50
Data for 110 volt, D.C. Sclenpid to lift 2

pounds through 1 dinch,...............,..... .75
Data for 110 volt, D.C. Solencid to lift 6

pounds through 1 inch..................... 75
Data for 12 volt, D.C. Solencid to lift 2

pounds through 1 inch..................... .50
Tesla or Qudin coll data for 30-36” spark..... 75
Teida or Oudin eoil data for 6 to 8" spark.... .75

Transformer data: 100 to 5,000 watts (1 primary
and 1 secondary) (specify size and ‘voltage

oo )y 1. vl ssulBans. (AT rasds an'nad=nnHb 1.00
I'ome Refrigerating Machine.......,...... .ol 100
Telewraphone (records voice on steel wire).... .75
10 Short wave operating kinks................ .25
10 Television operating kinks................. 1.00

(Including lens disc and crater tubes.)
Flectric chime ringer for ordinary clocks...... 75
20 Telephone HOOK-UDS. . ...vvinveiiieennnanns {.00

Send Check or Money Order (cash at own risk) no
stamps. Prices quoted are postpaid.
20% discount on orders for $5.00 or more.

The DATAPRINT Company

Lock Box 322 RAMSEY, N. J.

A EE S ey §
——
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Wh() made good

EDWIN K. COHAN
DWIN K. COHAN, technical director of the
Columbia Broadeasting System.

It was long before the World War broke

out, in fact it was coincident with the sinking
of the Titanic, that Edwin K. Cohan was
bitten by the wireless bug.
_ Cat-whiskers, galena and coils soon appeared
in the Cohan home in New York City and be-
fore you could say CQ twice, young Ed Cohan
was listening-in. This, naturally, could not
Inst long . . . not long, anyway, before Cohan
reached the stage where he simply had to
have a transmitter with which to talk to all
{he *“hams” he heard on his home-made re-
ceiver,

Cohan’s first transmitter consisted of a crude
onc-inch spark coil transmitter that emitted
varying waves on equally varying frequencies.
Several months later his station, licensed under
the call of 2MY, became the pride of New
York. It had a half-kilowatt spark transmitter
that roared and sputtered until the neighbors
wondered whether the world wasn't actually
coming coming to an end.

In 1917 Cohan received his commercial radio
operator’s license, After the war his station
hecame *“key” station in the New York area
for the U. S. Army Amateur Radio Reserve.

In the spring of 1918 Cohan bhecame radio
engineer for the Ianama Canal Commission
and in the fall of the same year was ap-
pointed engineer for the Naval Radio Labora-
tories.

Early
radio as service manager
Radio Tube _Com'pany, which
the field of broadcast sets.
in the *gold rush”
facturing them
to 1926.

in 1921 he stepped into commercial
for IZ. B. Meyers
took him into
He participated
of building receivers. manu-
and selling them from 1922

Edwin K.Cohan, who
holds the highly im-
portant position of
technical director of
the Columbia Broad-
casting System., Mr.
{Cohan started as a
radio amateur and
his enthusiagm and
cducation in radio
matters hare carried
him- to his present
position, where he
directs the technical
il destiny of &) broad-
casting stations
spread across the

country.

Soon afterward he joined the technical staff
of station WOIR and in 1929 resigned to be-
come Managing Director of the Judson studios.

Since 1930 Cohan has been technical director
of WABC and the Columbia Broadecasting Sys-
tem. During this brief period he personally
supervised the installation of the new C. B. 8.
key station, WABC, one of the most modern
30.000-watt broadcasting stations in the world.

Edwin K. Cohan is a member of The Insti-
tute of Radio Engineers: The Society of Motion
Picture Engineers; American Academy of Air
Law : Engineering Committec of the National
Advisory Council on Radio in Education and
the Engineering Committce of the XNational
Association of Broadeasters.—Bill Nchudt, Jr.

JAMES MILLEN

AMES MILLEN—one of the rapidly rising

gtars in the radio manufacturing and en-
gineering firmament. Mr. Millen is a radio
“ham’” at heart and he started “rattling” a
key” back in 1921, in New York City. His
call then was 2BYP. 1In 1925 Mr. Millen
joined Radio Broadcast magazine, for which he
devised many new circuits and wrote numerous
articles. In 1926 he left New York and went

SHORT WAVE CRAFT

to Boston, where he became associated with
the National Company at Malden Here he
has resumed his amateur acti\'ity through
WINAL. Mr. Millen has done considerable
writing on radio subjects and has acted as
consulting expert to several tube and resistor
manufacturers.

James Milten, or “Jim” as he is familiarly
known to his many friends, has contributed
a wealth of ideas, both from an englneering
and business point of view, to the manufac-
turers of the well-known National line of radio
receivers and transmitting equipment, and he
combines a pleasing personality with excellent
business and technical attributes. Mr. Millen
is a graduate of the Stevens Institute of Tech-
nology, where he took the degree of Mechanical
Engineer.

Just what constitutes a successful executive
in radio industry today? That is a difficult
question to auswer and probably the casiest
way to find the answer is to analyze or study
those who have been suecessful in such a
position with its many attendant responsibili-
ties.  Mr. Millen has the faculty of sensing
the business and technical possibilities of a
new invention very quickly and this is an
asset whieh has been lacking on the part of
many radio executives. Many new radio in-

James Millen is re-§
sponsible for the rap-|
idly growing popu-
larity and improred
enginecring designs
offered in the acell- ||
known National Re-
ceirers and transmit-
ting cquipment. AMr.
Millen is a graduate
Mechanical Engineer
from the Stevens In-
stitute of Technolo-
gy: he iz a radio
amateur at heart and
first started “pound-
ing brass” in 1921.

market which do

ventions are placed on the
not have sound engineering behind them. and
when this is the case it is rare indeed that
a new receiver or other radio apparatus can
command a substantial and lasting market.
To hold a position as important as Mr. Millen's
today. one has to be an inveterate reader of
radio literature so as to keep abreast of the
very newest developments in radie. both from
a technical and business standpoint.

(Clip and paste thig column in your scrap-
book and in the course of a year. you will have
an intercsting and valuable list of the prom-
inent men affiliated in some manncr with this
great industry.)

A Nifty 3-Tube Receiver

(Continued from page 167)

knows these stations and ecares to ask them.
they can verify the reception of this test con-
versation. It is not clear in my mind whether
the PPI’U «station was located in Rio de Janeiro
or Bucnos Aires, due only to my absent-minded-
ness at the time, for the reception was per-
fectly clear.

I enclose herewith a sketch of the revised
set T am now using, which has the headphenes
cut in the circuit of the first audio, and which
allows the speaker to be cut in by merely
completing the filament circuit of the pentode.
This makes for very good DX, and I have
gotten plenty which I will not list, as I have
not taken trouble to get verifications. I do
not hesitate tQ recommend this circuit as being
about the best I have tried, next to a superhet
of course, and it is very econoniical, both of
operation and construction. A panel of alu-
minum or copper is almost a necessity. and I
use a tube shield over the detector. which helps
some on capacity effects, but the average per-
son can construet this outfit with a metal
panel and will have no difficulty with body
capacity.

I hope the appended diagram may be of
interest to some of the boys.—O. D, Elder,
Spring Valley, Wyoming.
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12,500 MILES

ON A 2 TUBE SET
COSTING ONLY $450

The above price includes all parts neces-
sary for this set as
described in detail in Nov., Dec., and Jan.
issues of Short Wave Craft.

Refinements have been added to make it
sensitive, such as aluminum
3 plug-in coils covering

building remarkable

even more
chassis and panel,
from 10-110 meters. Instructions and blue-
print free with each kit. This set uses 2
230’s, 2 dry cells, and 2 B batteries. Can be
supplied for all electric AC operation at no
extra cost. KIT COMPLETE......$4.50

ABOVE SET—

All wired and tested........ .. $9.00
Assembled but unwired ....... 7.00
Pentode Tube output 2 tubes
makes set 3 times as loud.
Complete Kit ................ 5.00
Pentode all wired and tested... 10.00
3 tubes—Pentode output, kit.. 8.00
All wired and tested.......... 15.00

SHORT WAVE PARTS
OUR SPECIALTY

We Specnallze in Obtaining Kits
as Described in Short Wave Craft

UNITED RADIO BUILDERS
1234-1236 Springfield Ave.
Irvington, N. J.

Two Great
MAGAZINES

for One Price

Until the 30th of July, this opportunity
is yours—this chance to read radio’s two
great magazines, SHORT WAVE CRAFT
and RADIO-CRAFT, at a saving of $2.00.
Regularly the rate for eizght months of
RADIO-CRAFT and SHORT WAVE CRAFT
is $4.00. For a brief period only, our
readers can enter their subscription to re-
ceive both magazines for $2.00. This is a
reduction of 30 per cent and represents a
saving of $2.00.

SHORT WAVE CRAFT you have read, and
it is needless for us to say that you are
well pleased and want to read every issue.
It is the “Town Crier” of new develop-
ments in the short wave field.

And RADIO-CRAFT, also edited by Hugo
Gernsback, is the radio masgazine selected
by the greatest number of service men,
dealers and radiotricians. Of course, thou-
sands of amateurs read RADIO-CRAFT,
too. FEach month, men of outstanding
prominence in the radio field contribute
articles of real interest to all.

Mail Coupon TODAY!

SHORT WAVE CRAFT
100 Park Place, New York, N. Y.
As per your special offer. T enclose $2.00,

You are to enter my subscription to SHHORT WAV
and RADIO-CRAFT for the next elght months.

SW(C 3-3

for which
I CRAFT
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SEND 15¢
FOR SAMPLE
COPY

(See Coupon)

The
Television

Trend...

Timely developments m radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS
—Mr. Hugo Gernsback’s latest mag-
azine. Rapid advancement in this art
today is becoming a repetition of the
radio ¢ycle of years ago. Daily broad-
casts are becoming more numer-
ous and experimenters are follow-
ing in quick order in building
television sets for experimental
purposes. Foresight of its devel.
opment can be seen by the pioneers
of radio—they are equipping
themselves now with television
experience.

The articles published in
TELEVISION NEWS are of
primary importance to experi-
menters—they are simple in
construction, understandable
and replete with diagrams,
photographs and illustrations.

A Few of the Interesting Articles

Latest ldeas in Cathode Ray Television

The Studio Aspect of Television

Phasing the Television Image .
Synchronizing D.C. Motors

Single Side-Band Transmission

How to Make Accurate Scanning Discs

The Dalpayrat System of Dynamic Scanning
Frequency Requirements for Televisicn

Narrow Band Television Transmission
Steadier Television Images with the Phonic Wheel
Single Control Super-Heterodyne for Tele-Reception

Television News,

98 Parh Place, New Yorh, N, Y. SWC-3

Mark X in square which uffer desired

[0 As per your Special Otfer, | enclose $1.25 «Canada and Foreign $£1.50), for which enter my
subscription to TELEVISION NEWS for one year.

] Send me a saumple copy of TELEVISION NEWS for which 1 enclose 15¢ (U. S. Stamm or
coin accepted

Name o Fubn.  FIFY XY Toso ol T, ool . Ny by o

Address

L o e P N e = ¢\

LEVIS

« News
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New Tubes for Short Wave

Recelvers
(Continued from page 185)

external shield may be varied to obtain a min-
fmuin of grid-plate and ontput capacitance.
This tube should always be used with an
external ghield-can, if its true merits are to he
realized,

When (and if) used as a elass A amplifier.
the following characteristies should he noted :

Heater voltage, 2.5:; heater current, 1 am-
pere s plate voltage, 250; screen-grid voltage,
100 ; control-grid bias, —3; amplifieation fac-
tor, 1500 ; plate resistance, 1.5 meghoms; mn-
tnal conduetance, 1225 mieromhos; plate cur-
rent, 2 ma.: sereen current, 1 ma.

The effective inter-electrode eapacitances of
the tube are as follows:

Grid-plate eapacity, .01 mmf. :

Tnput ecapacity, 5.2 mmf. ;

Output eapacity, 6.8 mmf.

When used as a detector, all
ages are the same as stated ahbove with the
exception of the grid bias, whieh is changed
to 6 volts. For the plate load, a 250.000
ohm resistor or a 500 henry choke shunted by
a .25 megohm resistor may be used. With a
registive load, the voltage of the source of
supply mnst be equal to that required on the
plate. plus rhat lost as voltage drop across
the load. Thus, when operated as a deteetor
(in whieh case the plate current wonld be
approximately .1 ma.), the plate supply voltage
must he 273 volts in order to obtain 230
volts on the plate,

The base of the fube is of the small 6-pin
type, requiring the use of the new 86-pronc
sockets, the connections of whieh, looking
down, are as shown in Fig, 6.

The “58”—Variable-Mu Amplifier
The 57 deseribed ahove is especially suit-
able as a detector, sinee the “cut-off” point is
sharp—that is, the plate current very rapidly

applied volt-

reduces to a value approaching zero, thus
making the tube snitable as a detector. If it

were used as an amplifier of strong signals, the
plate current would he cut off during certain
parts of the evele, rendering the tuhe useless.
In order to reduce the rate at whieh the tube
‘euts-off,” then, the grid action must be so
changed that, with anv reasonable size siznal,
the grid-voltage—plate-current eurve must be
a slanting straight line. This is exactly what
is accomplished hy the wvariahle-mu action of
the “58,” illustrated in Fig. C.

The construction of the tube is exaectly the
same as the “57" deseribed above, with the
exception, of course, of the g¢rid, which is
non-linearly space-wound in order to produce
variahle-mu action. The question of shiclding,
filtering, ete., is exactly the same as for the
“57” and consequently will not he repeated
here. Except for the method of volume con-
trol, the discussion would he ahout complete,

In the ordinary four-electrode tube used as
an amplifier, control of volume iz usually
seenred by varying the secreen-grid voltage.
\WVhen the screen voltage is lowered. the plite
impedance of the tube is raised and the volume
is decreased ; the opposite is true for an in-
crease in sereen voltage. Now in such a tube,
if the screen voltage is raised to too high a
value. it becomes about equal to the plate
voltage during certain parts of the eycle. sec-
ondary cmission takes place and the output
is distorted. With the addition of the fifth
clement, the suppreszor grid, the effects of
secondary emission are minimized and con-
sequently the above-mentioned distortion does
not take place. Thus the tube is capahle of
amplifyving greater signals than was heretofore
possible.

It would seem, therefore, that an R.F. pen-
tode solves the ahove problem successfully. It
does, but not successfully enough. When a
very strong signal is received, the plate cur-
rent would cut-off due to the action of the
grid, and when the screen voltage is lowered
in order to reduce the volume, the cut-oft
point is approached more rapidly, thns hasten-
ing the production of distortion.

(Continued on page 191)
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A LOW-POWERED PHONE TRANSMITTER

OF THE PorTABLE TYPE
By JOHN B. BRENNAN, JR. — W2DJU
(Continued from page 148)

ing the neon tube against some portion of
thig circuit, maximum glow is obtained. At
point of maximum glow this circuit is said
to be in resonance with the previous circuit.

Next, proceed to the push-pull power amplifier
stage and repeat the process of determining the
proper “C” bias voltage and then tuning the
cireuit to resonance with the previous stage,
having first reconnected the coupling conden-
ser, C9.

F

FRONT PANEL SIDE
Ry
I fuae [ gr
83 cover || I ¥ Base
s L f |

Ab

Fig. 10—Mr. Brennan's suggestion for
portable phone transmitter cabinet, with
leather handle on one end for carrying.

It is not a Dbad idea to retrace your steps
and repeat the whole process so as to make
certain that you will not be working “off
frequency.”

In checking over the operation of the audio
gystem, merely keep in mind that you are
working with a straight audio amplifier. The
rules which govern the construction of any
zood audio system hold true here also. For
the purpose of determining whether the am-
plifier is functioning properly, a loud speaker
may be connected to the plates of the two
output push-pull tubes.

In closing, it is well to point out that the
constructional details outlined here must not
of necessity be adhered to rigidly. It is as-
sumed that the prospective builder has ob-
tained a portable station license and has com-
plied with government regulations in the oper-
ation of radiophone transmitters by passing
successfully the required examinations, which

will allow him to operate either under the
regular amateur license, or else under the

snecial first class, unlimited radiophone class
of license.  In either ease, sufficient knowledge
of the operation of transmitters and receivers
must have heen demonstrated to secure the
license, so that detailed information on the
construction, wiring and adjustment is not
only out of place here but also an insult to
the intelligenee of the builder.

For the sake of convenience and economy,
but at the cost of some slight distortion (har-
monic). or shall we say, tone quality, the
choke and condenser combination, shown con-
nected to the output circuit of the class B
output transformer,#in Fig. 9, has been elim-
inated. For those whose constructional layout
and pocketbook allow it, the use of this equip-
ment is recommended. TInstructions for its use
are supplied by the manufacturers of the
transformers.

The coils employed in the tuned circuits of
this transmitter are of the plug-in type. allow-
ing for change from one band of frequencies
to another, and are wound on standard Na-
tional coil forms ordinarily used for rececivers.

In the table accompanying are given the
winding details for the so-called 80 and 160
meter phone bands. As a matter of fact, the
coils used by the author are revamped receiv-
ing coils, snpplied by the National Company for
use in their SW-§ short-wave receiver. The
revamping consists” of removing the primary
and tlckler coils and in their stead making a

tap on the existing secondary, as indicated in
the table.

The antenna coil, I.4, has been put in the same
form as that holding L3. This is the onty
coil having five conneetions, Approximately
10 or 12 turns compose this winding, which
is located on a separate piece of tubing and
then inserted within the coil form. IExperi-
mentation is necessary in the proper place-
ment of this coil, T4, so as to obtain the
correct value of coupling between it and L3.

It will be noted that the parts list does not
call for dials. It was felt that for a trans-
mitter which would be tuned to probably no
more than four different settings, that expen-
sive dials were unnecessary, a plain knob serv-
ing just as well. TFor this reason the shafgs
of the tuning condensers have been fitted with
large knobs and it behooves the constructor,
in tuning and adjusting the transmitter for
operation, to make marks on the panel sur-
face at appropriate places above these knobs
to indieate the correct setting of the knobs
for any particular or specific frequency ad-
justment.

Parts List

National SW condensers, 100 mmf.,
SE100.

National 6-prong coil sockets,

National 6-prong coil forms,

Pilot 5-prong tube sockets, No. 217.

Acratest by-pass condenser bloeks, 0-.1-.1 mf.,
No. 2784 (C6-C7, C10-C11, C12-C13, C14-
C15, C16-C17).

R.F. choke coils.

type

[ o SRV A

ot}

1 Lynch resistor mount for R1.

2 Aerovox mica fixed condensers, .002 mf. (C8,
C9).

1 Acrovox mica fixed condenser, 00025 mf.
(C2y.

1 Merovox mica fixed condenser, .0005 mf,
(C18).

1 Electrad potentiometer, 0-300,000 ohms (R4).

1 pilot-light and socket (P).

2 binding posts.

1 Thordarson microphone transformer, No. 3020
(T1).

1 National interstage audio transformer, A100
(T2).

1 National elass B  input pushpull audio
transformer, type BI (T3).

1 National class B output push-pull audio
transformer, type BO (T4).

2 Triad T-237 tubes (V1 and V5).

6 Triad T-238 tubes (V2, V3, V4, V6, V7,
VR8).

1 contact strip, 8 posts.

L copper shield can for oscillator stage (sce

Fig. 6 for details).
National grid grips.
wood base, 12 inches by 16 inches.
panel, 734 inches by 17 inches.
Lynch pigtail resistor, 20,000 ohms (R1).
Lynch pigtail resistor, 2,000 ohms (R5).
Lynch pigtail resistors, 1,700 ohms (R2,
RG).
Lynch pigtail resistors, 830 ohms (R3, R7).
cabinet (see Fig. 10).
Frost DB (double button) microphone: 200

ohms per button.
-

M- H

(Y = RS

el

RFC.

T ow

30 Hy

B+ CHOKE

N J
t( FIG 9 r—-»ti“

Fig. 9—Choke and condenser arrangement
connected to the output circuit of the
“Class B output transformer.
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Catalogue
The Big Book (136 pages)

Thousands of radio items at real
bargain prices. Featuring Short
Wave, Transmitting and Public Ad-
dress Equipment, Microphones, Am-
plifiers, Recording Equipment, Radio
receivers, Replacement parts, ete.
Send for your copy today.
American Sales Company
S-44 W, 18th St., New York City

UNIVERSAL BULLET TYPE
MICROPHONES

Carbon Granule Type With
Hiss Eliminating Filter.

A new Universal product designed
to zive the public address man the
ultimate in appcarance and proved
UNIVERSAL performance at very
reasonable cost. Elegant design
Rugged construction. Special adjust
ment screw for adjusting micro-
phone to varying acoustic condi-
tions. Hiss level far bhelow back-
ground noises encountered T'in
ished in highly polished Aluminum
Chrome Plate. Available in Models
BB, KK and LI.
UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane,
Inglewood, Calif., U.S.A.

WORLD SHORT
WAVE STATIONS

at your command

Every short wave list-
encr needs this accu-
rate, up-to-date log.
32 pages of valuable
information. With the
Listeners Official Radio
Log it will be easy to
get police—Trans-Atlan-
tic — aeronautical —and
relay broadcasting sta-
tions. Al stations from
15 to 3530 meters are
listed by call letters.
Frequency, location and
U.S. time of broadcast.
Algo worldwide and U.
S. time map. Send 25¢
for your copy NOW. i

ALL AMERICAN SERVICE
5705 N. Clark St. Chicago, Ill.

When You Plan to

EXPORT

Short wave sets, adapters or parts.
Consult with us first and avoid regrets.

12 years of successful experience in

creating PERMANENT CONNEC-
TIONS.

write or wire

L.L. MINTHORNE COMPANY

116 BROAD ST., NEW YORK CITY

SPECIAL BACK NUMBER SALE

All Copies of
SHORT WAVE CRAFT
can be had at 25¢ a copy, except

VOLUME 1—Nos. 1 and 2
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® ASTRONOMY e

MAN AND THE STARS. by Har-
lzgn '15‘,.;s Stetson. Clath eovers, size
H512x8%, 221 pages, illus: $
trated. Price ...... .. .. 2'50
The story of the adventure of as
tronomy. from the days when prim-
itive man hezan wondering  about
the meaninz of the heavens. through
the work of the great pionecrs of
the science to the present  day.
Profoundly exciting.

DREAMS OF AN ASTRONOMER,
by Camille Flammarjon.  Cloth cov-

ers. size Dlax8%, 223 $2 50

puges. Priee ...,

The study of the heavens by the
famous astronomer made as attrae:
tive as fictlon. One of the most
complete  and  authentic books on

the subject ever written.

THE UNIVERSE AROUND US,

by Sir James Jeans. Cloth ecovers.
slze 53 x8%. 351 pages, $4 50
24 illustrations. Price.. 0

A non-technieal hooak which roves
thronesh  the mysteries of modern
pbysies and astronomy, opening up
new vistas  for the imagination,
The very latest word in physieal

science. A marvelous work.

FROM THE STARS.

SIGNALS

George Ellery Nale. Cloth covers,
slze 5x8. 138 nages, 56$
illustrations.  Price. .. .. 2'00
An amazing hook on the possibilities
of large telescopes. problems in
building a 2007 mirror teleseope,

liow solar explosions alter the mag-
netie field of the ecarth and many
other fascinating topies.

THE STARS IN THEIR COURSES.
by Sir James Jeans. Cloth covers,

size 6x8%%, 172 pages, 50 illustra:
tiong and maps. $2 50,
Price . . .

Madern astronomy and the wonders |
of the universe as seen through the
giunt  telescopes of todav. An in
formal conversatinnal  style.  and
gsimple langnage has been retained.

POPULAR ASTRONOMY, by Ca-
mille Flammavion. Cloth  covers,
size 6Uix91 ., 696 pages, $

291 illustrations. DPrice.. § 6'00
A rveneral description of the heavens

wrltten In an interesting and lucid
manner for those who wish to ac-
quire 1 Knowledue of astronomy
without technicalities.

e AVIATION o
WINGS OF TOMORROW, Ly de la
Cierva. Cloth covers, size S1exil .,
284 paves, 31 illustra $
tions. Price . . 2-50

When the inventor of the nmast rev
sintlonary  atireraft—the  antosyr
speaks. we llsten with respeet. This
hook is a notable contribution to
air transport set forth interestingly
and convincingly.

OPPORTUNITIES IN AVIATION,
by Walter llinton. Cloth covers,
size Dx814, 255 pazes. 14 illustra

lions, map and charts. $3 00
Price swe . s, s s Al s e .

‘This Dbouk tells ctearly the innum
erable opportunlties In aviation in
flving and servicing phases. Also
those which involve design. repair-
ing, selling and equipping planes,
ete. Written by the famous aviator.

AVIATION AND ALL ABOUT IT,
by A, Frederick Collins. Cloth cov-

ers, size 5x7%, 260 pages, $2.00

134 illustrations. Price..
A complete volume covering  all
rhases of aviation. Instruetions in

model airplane construction and de-
slgn, in lvarning to fly, and numer-
ous other aspects of aviation.

CIENCE PUBLICATIONS
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e CHEMISTRY e
THE AMATEUR CHEMIST. hy A.

Frederick Calline. Clath eavers, size
WS, 210 pages, 77
trations. Price .
An extremely simple hut tReronchly
practical chemictry  book. A vast
amount of practical information s
riven, also how to make and do
things which wlll save time and
money.

EXPERIMENTAL CHEMISTRY. by
A. Fred Caltins. Cloth ﬁm'vrs. slze
5xT1,, 276 pades, 108 $
lustrations. Price ...... 2'00
Here is a book that approaches the
fascinations of e¢hemistry in a new
way. Contains a vast stare of inter-
esting and unusual material. THE
book for experimenters.

THE MAKING OF CHEMISTRY,
by Benjamin Harrow. Cloth covers,

Ay Menikie $2.00

Price
A history of chemistry for laymen,
told in terms of personal actlvities

of «reat chemists. with speecial em-

phasis on modern industrial chem-
istry  and its contribution to our
civillzation

® EXPLORATION o
TOLD AT THE EXPLORERS
CLUB. by Villijalmur Stefansson,
Nir Hubert Wilkins. Col. Chas. A.

Lindbergh, Cuapt. Felix Riesenbergh,
Tr. Roy Chapman Andrews and
others., Edited by  Frederick A
Blossom. ’h.D.  Cloth cover, size
6x9, 425 pages, 34 illus $

trations. Price ...... 3'50
A colleetion of the most thrilling

and hair-raising tales of adventure
ever wathered between two  covers,

told by Amerlea’s greatest explorers.
A narvelous hook

@ GENERAL SCIENCEe

TWO THOUSAND YEARS OF
SCIENCE, hy R. J. HNarvey-Gibson.
Cloth  covers,  size 5% X8%, 522
paces.  tnlly  {llustrated. $

Price 3. tmiemium: o o0 3-50

This authoritative work is meeting
one of the greatest Seience needs
of the general reader. Fascinating
histaries of the great inventors and
discoverieas with lueid explanations
of thefr wark.

UP FROM THE APE. by Larnest
A. Hootan. Cloth covers, size 6Yex
91, 605 pages, K6 illus- $5 00
trations. Price ... ... .. .
llere is evidence which scientists
alfer as proof of mun's evolution.
\n amazing array of faets, fizures
and pictures set forth in an unusu-
ally entertaining manner. Whatever
vour own beliefs, you will tind this
boolkk of intense ipterest,

(I;Z‘VOILUTION.l hy Yer{lon Kelloze.
oth covers, size 5% x8%,
291 pages. Price .. ..... $1'75
A thorouzhly lnmman hook on a sub-
jeet canee rning which too much that
is inaccurate has eclouded popular
neeption.  Untechnical but  truthe
ful explanations.

EXPER!MENTAL SCIENCE. by A.
1"!'('ll|('ri\‘k Collins. Cloth covers. size
N7s, 280 pages, 152 il

lustrations. Price $2'00
A weaith of ontstanding and sur-
prising experiments are to be found
in t_hls boalk. Not only vastly enter-
tnining. but also hizhly instruective.
The book for amateurs.

SCIENCE TODAY, by Watean Davis.
Cloth cover, size 5% x81,
510 pages. Price -
48 bhricf talks about the latest things
Science has found out—ahout the
sun, moan, stars, the carth, lizht,
elecetrieity, the weather, gerins, the
past of man, and dozens of other
absorbing topics.

$2.50

[SHORT TALKS ON SCIENCE, by

Edwin E. Slosson. Cl((»)th covers,
size 5xT14. 281 pages, 2 $

fllustrations. Price ..... 2'00
Thiz boak i{s a brilliant eompound

of wisdom. and np-to-date informa-
tion on what Man and Naturc are
accomplishing  hetween them.
myriad new angles of selence.
WONDERFUL STORY OF SCI-
ENCE, by 1. McFee. Clath covers,
size  5%x8, 400 |mzes.$

125 illustrations. Price. . 2'50
A complete story of the seven sei-
ences interestingly and elearly told.
Answers many questions that come
up in everv-day sclences. A Inost
practical book.

MASTERS OF SCIENCE AND IN-
VENTION. hy Flovd Darrow. Cloth
covers, size 5Y8. 352 na::es.$
illustrated, Price ... 2'25
Trief hut faseinating biographies of
50 leading scientists fraom Galileo to
Tinstein that place each man against
the hackeround cf the ldeas of his
time and then show him  working
out his discovery.

e HEALTH e
HOW TO LIVE LONGER. by Rabt.
1. Ludy, M.D.. and John C. Frank.
Cloth covers, size 5xT%. 116 pages.
40 illustrations.

Price . M B
This hook convincingly points the

way to the achievement of rohust
clit aze. Once hecun, vou will read
ctraight through—and with  much
profit. =

@ INVENTION o

THE PSYCHOLOGY OF THE IN-
VENTOR, by Joscph Rossman, Ph.D.

Cloth  covers. slze B5l2xR'%, 252
nuges, 13 illustrations.
PPrice s e 3'00

A comprehensive picture of the in-
side of thie Inventor's mind. Ohser-
cations fram 710 prominent inventors
are aquoted. Many ahsorbing toptes
diseissed, also faets never hefore
W print.  No inventor should miss it.

e MECHANICS o

EXPERIMENTAL MECHANICS. by
A. Trederick Callins. Clothi covers,
size BxTY., 302 paves,

fllustrations. Price .4:.“;1 $2-00

The most faseinating hook on me-
chanies.  Chuek fill with experi-
ments you can make: all mechani-

cal lock and eclock movements, as
welt as perpetual motion in pro-
fusion.

THE HANDY MAN'S BOOK, by
. T. Schaefer, M.E. (‘;oth covers.
dze 6x01%, 341 pages., 1 $
illustrations and dlacrams. 4-00
A ('onmlole manual coverine every
phase of repair and maintenance
work in the home, factory, office
and farm, readily understood and
applied by the non - professional
worker. A fine book.

THIS MECHANICAL WORLD, hy

Morton Mott-Smith, Pih.D.  Cloth
covers, slze 5xXT3%, 233 npaves, 45
illuatrations,

Pricen o s d abisws sl $2'00
Both for the student and lavman,
this book gives a tremendously In-
teresting account of our mechanieal
civillzation, historical as well as
madern, as has never heen  done

before.

How to order

We cannot ship C.0.D.
Our prices are net, as
shown. Please include
sufficient postage, for
Parcel Post, otherwise
books must be shipped
by express collect.

94 PARK PLACE
NEW YORK, N. Y.

@ MICROSCOPY AND
PHOTOGRAPHY e

SCIENCE AND PRACTICE OF
PHOTOGRAPHY, by John R. Raoe-
Imck, Cloth covers, size DY%2x8%,
208 pages, 52 illustrations. $2 50
Price ... o

A practleal hoolt for the profes-
sional and amateur. Covers thor-

oushly and lozically the entire ele-
mentary ground of photography. In-
valuable information and suggestions.

THE BOOK OF THE MICROSCOPE,
hy A. Frederick Collins. Cloth cov-
ers, size 5x7'%. 245 pages. $1 50
71 illustrations. Price... o!

Simple but vivid descriptions of atl
the wonderfully fascinating uses of
the microscope. Plant and animal
life, curlous bygiene facts, the mi-
croseope  in  eriminal investigation
are hut a few of the subjects dis-
cussed. Splendid for experimenters.

e MISCELLANEOUS @

HOUDINI'S ESCAPES, by Walter
Gihson. Cloth covers, size 6x8, 315

paces, illustrated. $2 00
.

Price
The first and only authentic record

of the actual methods devised and
nsed by Fondini. Fxplains his
modern  miracles  in  non-teehnical
languaze. l.earn how this master
accomplished the impossihle!

THE AQUARIUM BOOK, by Bau-

size 5% x8%.

lenger, Cloth covers.

208 pages, 57 illustra- $3 50
tions. Price ............ o
Just the honk for those interested

fn home aquariums. Covers the sub-
jeet clearly and thoroughly with
many helpful suczestions.

e MOTION PICTURES o
THE TALKIES, hy Arthur FEdwin

Krows. Cloth covers, slze 5x7%,
numerous illustratlons, $
24% paces. Price ....... 2'00

This volume is chuek full. of easily-
understood  deseriptions of the nu-
merous processes that go to make
up the workine farmula ineldent to

making ‘‘talkies.”’

THE ART OF SOUND PICTURES,
by . Pitkin and W. Marston.
Cloth covers, size 5%x8, 287 pages,
15 illustrations. $

Prige  sersss. .. e me 2'50

The first hook to give definite and
praetieal adviee on how to write for
the talkles. Indispensable for writ-
ers who hope to make moncy by
writing for talking pictures:

@ PHYSICS o
FOUNDATIONS OF THE UNI-

VERSE, hy M. TLuclkiesh. Cloth
covers, size 5% \bﬂl% , 253 Dpages,
diagrams and tables. $

Price wios wmpisaxas spaa: 3 -00
A popular treatment of nhy.smal
seience which tells  entertainingly

and without recourse to mathcmatics.,
fow man has utilized to his own
advantaze the ereat primary laws
he has dlscovered.

THE NATURE OF THE PHYSI-
CAL WORLD, by A. S. Eddington.
Cloth covers, size 53%x8, 353 pages,
charts.
Price
One of the most fascinating books
dealing with the complex Dproblems
of physics, Dhilosophy. ete.. that
has appeared. Tharoughly important
and thought-provoking.

THE MYSTERIOUS UNIVERSE,
by Sir James Jeans. Cloth covers.
size 5%x9, 190
plutes. Price ...........

An  illuminating  treatise_ whicb
ranwes from Newton to Elnstein.
A noteworthy hook whieh promises
a new cra in scientific thinking.
Cannot be lgnared if vou wish to

| "R |, o touch with modern thought.
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e ORDER DIRECT FROM THIS PAGE e

E herewith present the most
. complete collectlon of recent
important popular Science books.
We have, after an exhaustive
study, selected these volumes be.
cause they represent the foremost
books of their kind In print to-
day. There is such a great variety
that we are sure it will satisfy
any taste as well as any require-
ment of the student of science.

We publish no catalogue and
ask you to be kind enocugh to or-
der direct from. this pane. Prompt
shipments will be made to you
direct from the publishers. We
merely act as a clearing house for
a numbher of publishers and OUR
PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remit by money
order or certified check. If you
send cash, be sure to register It.

L]

THE EINSTEIN THEORY, by Sam-
uel H. Guggenheimer. Cloth covers,
size 51%4x7%, 200 pages, 2 50
illustrated. Prlce ...... D

A simiple treatment of the Einstein
theory with a minimum of mathe-
matics. Sheds an jlluminating light
on & much discussed and misunder-
stoed theory,

THE UNIVERSE. by Frank Allen.

Cloth  covers, size  514x7%. 145
pages, 31 illustrations.
B et $2.00

The Theory of Relativity explained
ahsorbingly and faseinatingly with
an adventurous flavor, and with the
least pessible technicalities. Sound
seience, skilfully presented.  The per-
feet hook on relativity for the lTay-
man.

e SEXOLOGY o

THE SEXUAL SIDE OF MARRI-
AGE, by M. 1. Exner, M.D. Cloth

covers, size 5xT3%, 252$

pages, illustrated. Price. 2-50
An understandable hook free from
sentiment  or  hypocrisy, for those
who seek arriage at fits best.
Deals frankly with intimate mar-
riage relationships, espectally at

crucial points where ignorance and
misinformation are often disastrovs.

SEXUAL IMPOTENCE, by Dr. Wm.
1. Robinsan.  Cloth covers, size 5% "X

814”. 502 pages, 18 il- $

lustrations.  ........... 3'00
The most complete bhook ohtainable
on this important subject. IExplaing
symptams amd causes of impotence,
sterility. and frigidity. Gives prae-

tical advice for treatment and cure;
with other valuable sex knowledye,

COMPLETE BOOK OF SEX
KNOWLEDGE, by Dr. Bernard
Bernard. Cloth covers, size T%2X5,
331 pages. $

Prica s jommi a5 apmms nas 2'75
At last here is the book which dis-

penses with conventionalism in the
discussion in detail of the whole
sex problem. Not a single side of

the sex question that has not been
fully treated.

SEX CONDUCT IN MARRIAGE,
by Dr. Bernard Bernard. Clath cov-
ers,

],rlce71/gx51/4, 218 pages. $1.75

Answers simply and directly inti-

mate questions which the author
has heen called upon innumerable
times to answer. A sound under-

stunding of sex conduct in marriage
by simple, stralght-forward explan-
ations. A most valuable hook.

WOMEN, HER SEX AND LOVE
LIFE, by Dr. William J. Robinson.
Cloth covers, size 5%x8%. 111

pages, numerous anatomfi- $3 00
.

cal fillustrations. Price..

A real book dealing with intimate
relations of woman’s sex and love
life. TFull of practical information
of vital importance to every woman,
and through her to every man.

e Z00LO0GY e
INSECT STORIES, by Vernon Kel-

loge. Cloth covers,  size s

5x7%, 298 pages. Price... 2'00
A delightful book which takes you
to the insects’ haunts. Tells how
they live and what they do. Writ-
ten in story-like form.

LIFE OF THE WHITE ANT, by
Maurice I\gzeterlisnck. Clotlr covers,
size 5 xTl%, 238 pages. $

Price ...... oln o o JOB 2 o 2'50
A fasclnating history of the life of
an amazing insect—tlie white ant.
The famous author relates many
strange, unknown and curious faets
about those ndd lttle creatures.

or tell us

We can get ANY book in Science or Mechanics,
Radio, etc. Just furnish us with Title and Author
in which topic you are interested.
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IN

By ROBERT “BOB” HERTZBERG

(Note: Thig department i{s prepared just be-
fore S110RT WAVE CRAYT gocs to press, and
containg the latest, last-minute “dope.” This
may conflict in some dctails with the informa-
tion tn Che regular list of short-aware stations
of the world (printed clgeichere in this isaue),
ag the long lint must of necesgity be made up
in adranee, You can casily make corrections
or additions to the list on the marging of the
pages.)

Central America

'R old friend Amondo Cespedes Marin,
O owner of ‘‘the smnllest broadecaster on

earth,” i now operating on 199 meters
in addition to 31 meters. We are indebted to
Mr. talph F. Smith, of Cawmden, N. J.. for this
information. The letfer he received from Mr.
Marin ix publighed herewlth @

“It was good of you to report our first test
prograin on 199 meters, given on Sumlday after-
noon, April 17th, from 3 to & p.an., our time.
which s Chieago time as welll N\« you have
heen the first Jistener to report it, I am en-
cloxing the TISNRIH diploma, whleh verifies
your log and stipulates that you were the
first to report it in U.S.A. My congratulations
therefore to yomi and your set,

[t is certain you heard plainly all my
announcements concerning this amateur broad-
easting station. pleasing the world just for
fun, for we earry no advertising at all. the
way it should be in radie land.

“I hope you will listen often and report both
waves, either 199 or 31 meters during the
woeek nights, from & to 9 p.n., Central Standard
Time. I am very interested in the day broad-

casting, which takes place as follows:

“On 19.9 meters : Satnrday. Sunday and Mon-
day, from 10 to 11 am. and 3 to 4 pan.:
Suturday only, from 9 am, to 1 p.m. On 31
meters: Monday to Friday, from 8 to 9 pun.
Al Central Standard Time,

“You will do a favor to these efforts by

adviging yonr friendg and writing to clubs and
magazines concerning the daylight broadeasting
as done by me and the lttle THINRIL. Please
remember  that It is a  15-watt, tuned-grid.
tuned-plate transmitter with 530 volts power
and  Heising 100 per cent modulation. My
antenna has 30 feet in ecach leg and points in
the obtuse angle to heaven east to west, about
ten feet from the roof, which is iron. grounded.
CAMONDO (CESPEDES MARIN."

Madrid Active Again

Qhort wave station 1KAQ, whose status has
been in doubt for many months, is now defi.
nitely on the air again, many American listen-
ers  having heard it broadeasting  voiee and
nmsie.  George  Emmott, of North Andover.
Mnas.,, writea:

1 have reeecived verification from EXNQ, Ma-
dvid,  They that the ‘*dope’ on them be
glven to the press. and they would be glad to
hear reports from anyone who has heard them.
The detnils are as follows:  FAQ. Madrid.
Transradio Espanola &, A, Aleala, 43, Madrid,
I', O, Box 931, Spain.  Wavelength, 303 meters,
Power, 20 kilowatts. Daily for Amertea, 0030
to 0200 (i, M., T. Saturday onty, for Canary
Islands and Europe, 1800 to 2000 G. M. T.”

ask

A

Dr, Richard 8, Hearse. of Brooklyn, N. Y.
writes @
“IKor yonr own information will let you

know that for the past week I have had very
good reception over the short waves from Spain,
Nearly every evening between about 845 and
10 o'clock (Eastern Daylight Saving Time), 1
have been hearing broadeast programs from
12AQ, Madrid., Spain,  The station is easy to
tdentifv, though it transmits entirely in Span

ish. After nearly every selection the announcer
savg ‘Bh (E) Ah (A) Koo (Q). Radio Spag-

nola, Madrid'."

Those Wavelength Figures

As we have frequently remarked in
columng, wavelengths, frequencies and
flme sohedules are fignred differently in

these
even
dif-

ferent parts of the world, and not infrequently
the information releaged by snme stations does
not *check.” ANl we can do is go by their
written statements, although their announce-
ments over the air may not coincide exaetly.
For instanee. we plead not guilty to the mix-
takes mentioned in the following letter:

“I noticed two mistakes publixhed in  the
‘Star’ short wave list in your May issue.
VESME. Melbonrne, Australia. should be 31.55
meters, not 21,28 meters. The latter is correct
for VK2MFE. Sydney. Scheduoles for both sta-
tions are correct.

“The licting as F'YA. Pointoise. is not FYA.
It is the comparatively new Post d'Etat. Radio
Colonial, PPointoise (a suburb of Paris). but is
annonneed as ‘Iei Paris’ (*This is Paris’). The
first two waves, 19,68 and 25.16 meters, are
correet. bt the 23.62 wave should he 25.60.
(Different methods of Aguring the wavelenzth-
frequeney relationship acconnt for this slight
difforence—Editor.) A1l the above is from per-
gonally listening to these stations over a eon-
siderable period of time and checked up to date.

“YR2ME is making a partial ehange of
schedule, to keep in line with British Summer
Time. I oXpeet to get a complete line on this

change from their mext broadeast and will
advise you when I have it.”
“JaMES LargHLIN, 3rd.
“Daytona Deach. Fla.”

New Tubes for Short Wave

Recetvers
(Continued from page 188)

The ultimate solution, then, would be to
have an I3.F. pentode, hut vary the spacing of
the grid in order that the cut-off point be far
removed and change the volume by varying the

grid bias. which would have the effect of al-
ways keeping that part of the ecurve being
used. a straight line. This is ecractly what
the “58" does!

Iere, then, is a tube that is ecapable of am-
plifving weak or strong signals with equal
efficieney, but the question whieh arises is,
can it he used in short-wave receivers? The
answer ix deeidedly yeg!  Both the “57" and

for frequencies
meters).  And as for
they are given
eleetrical con-

“58" may be used successfully
np to GO megacyeles! (3
the inter-cleetrode eapacitics,
helow, with the rest of the
stants.

Heater voltace, heater
pere: plate voltage, 250: screen
erid hias. to —350: amplification factor.
1280 : plate resistance, 800,000 ohms: mutual
conduetance at —3  volts  bias, 1600 mi-
cromhos, at —30 volts bias, 2 micromhos:
plate ecurrent, 8.2 millinmperes: sereen cur-
rent, 3 milliamperes: filament current, 1 am-
pere: grid-plate eapacity. .01 mmf. (with shield
can) : iuput eapacity, 5.2 mmf.: output capac-
ity. 6.8 mnf,

The connections of the tube
with those shown in Fig. 6.

Theg use of the internal shield reduces, as in
the case of the “57." the grid-plate capacity
of the tube. The closer the external shield-
can is placed to this internal shield. the more
affective the internal shield Dbecomes,—hence
the inward curve of the glass around this in-
ternal shield,

'n a furtheoming artiele on
tubes, the author will endeavor to erplain the
action of the latest tupes of transmitting
tubes, and in another article an analysis of the
action of special-type tubes designed for spe-
cific purposcs.

2.5 current, 1 am-

voltage, 100

—3

identical

are

the subjeet of

Correction Notice

In the article entitled, “The Denton Plug-
less Superheterodyne,” on page 84 of the June
issute, the capacity of each variable tuning
condenser should have been given as 140 mmf.
(1530 mmf, will be near cunongh).

www americanradiohistorv. com
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“HAM* ADS

Advertisements in this section are inserted
at 4c per word to strictly amateurs, or 8c a
word (8 words to the line) to manufac-
turers or dealers for each insertion. Name,
initial and address each count as one word.
Cash should accompany all ‘“Ham” adver-
tisements. No less than 10 words are
accepted. Advertising for the August issue
should reach us not later than June 20.

FOR SALE—Pilot D.C. Super-Wasp. Make offer.
Will trade taxidermy course for radio course
or Aero-ligest magazines for radin magazines.
LeRoy Burgee, Sulphur Springs, Mo.

GUARANTEED MICROPHONE REPAIRS
Any make or model—24 hour service. Stretehed
diaphragm double button repairs, $7.50. Others
$3.00. Single button repairs, £1.50. Write for
1922 Catalog with diagrams. Universal Miero-
phone Co., Ltd., Inglewood, Calif.

JEWELL 199 set Analyzer. perfeet working
condition, complete, instructions, Write-Irice-
low. Chokes, transformers. all equipment mnst
he sold: cheap. Charles E. Wilson, 100 Couklin

Ave.. llillsdale. N, J.

CONTROLLED TRANSMITTER—
D.C. signal.  Neatly built. Uses
type 47 tube. With erystal and dustproof
holder—$18.  Also trade erystals for good me-
ters, W3ANCIL, C. LE. Pearce, 427 Asia St.,
Baton HRouge. La.

CRYSTNT
Steady  pure

DEST OFFER, trade or cash. takes these—2044A
condenser mierophone. 2000-volt 800.watt power
supply complete, G00-volt 300-watt power sup-
ply. 300-volt 200.mill Westinghouse motor gen-
erator, several 21115'<. Will trade for anything.
WOFR., Timken. Kansas.

QST 19231931
Will sell or trade.
John Ililton, 1821
I’hiladclphia.

(80 books), good condition.
’refer short wave receiver.
Gillingham 8t., Frankford.

NEW LATEST MODEIL Sargent special ama-
tenr super-heterodynes, tune 9-200 meters: 9-
tube A.C. complete with RCA  tubex: .Iensen
dynamie speaker, $£35: S-tube D.C. £140: Nilver-
Marshall Round the World Four. $9. National.
IYilot  receivers, other short wave apparatus.
List free. WOARN, Butler, Mo,

SIHORT WAVE LISTENERS CARDS—We print
just the type of eard you need for reporting
the stations you hear. Write for free samples

today. WIBEL, 16 Stockbridge Ave.. Lowell,
Mass.

AERO WORLDWIDE Short Wave Receiver,
coils and tube. Perfeet condition, 35,00, Robt.
Kalahar., 717 S, Union St., Traverse City, Mich.
SITORT WAVE plug-in coilg, set of four, 50c¢:
15-210 meters. Noel, 419 Mulberry, Scranton, 1'a,

TRANSFORMERS and chokes built or rewound.

Maoderate prices. Boston Transformer Co., S86
Main St.. Cambridge. Mass,

HAVE R.C.A. INSTITUTE RADIO COURSE.
Will trade for short wave receiver or what
have you. DPaul FEdmondson, P. O. Box 174,

Elizabethtown, Kentucky

Power GEHEI‘&!’QI‘

ForShort Wave Broad-
casting  Reg. Price
Was $75.00. V. S,
Gov. power generator
for radio transmitting
made by Westinghouse,
Ideal for Amateur
Broadeasting. Limited
quantity purchased
from 1", & Gov, Sig-
nal Corps. 900 cycles,
200 watts, 110 Voit,
nected direct, belt driven or
Aeroplanes.  Guaranteed new
$75.00, but while they last, only §4.95,
charges. Send cheek or money order.

NATIONAL JOBBING & EXPORT CO.
109 Lake St., Dept. 276 Chicago

R.P.M. 4500.
wind
and perfect.

Can be con-
propelled for
Worth
plus shipping
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BLUEPRINTS

of RADIO WORLD’S Star Circuits

80-550-METER T-R-F RECEIVER

6-TUBE AUTO SET

4 .\
W o
1

] LUEPRINT No. 627, {full-

seale, with schematic dia-
gram also included, as well as a
list of parts, is our most popu-
lar star circuit, since it is a-¢
operated and covers from 80 to
650 meters. Thus you can tune
in television, police e¢alls, some
relay stations and the broadcast
band. It uses five tubes: two
vari-mu, either -—35 or —51, one
—24, one —47 and one —&0. The
chassis is 11%x7% inches, so
may be fitted into a midget cab-
inet as illustrated.

The reason for the great pop-
ularity of this cireuit is that it
represents the highest achieve-
ment so far in a five-tube tuned
radio frequency design, with high
gensitivity ail over the dial, in-
cluding the high wavelengths, on
which most t-r-f sets drop off
considerably. For instance, pa-
tients at a sanitarium at Lib-
erty, N. Y., were most eager to
receive WEAF, 660 ke, about 150
miles distant, and all sets tried,
including supers, failed to pro-

Femwt

duce sufficient volume. But tl)e
627 circuit not only brought in

WEAF loudly bhut met all other
requirements, arousing such enthusiusm that several such receivers now will

be found in that sanitarium,
As to selectivity, strong local stations can be

cut out within a very few

degrees of the dial, to bring in distant stations, and it is nothing unusual of
an evening, in Winter or Summer, to tune in fifty or sixty ditferent stations
without interference. From various points in the United States many users
receive Cuban and Mexican stations with plenty of volume,

Special precsutions have been taken to make the tone the very best. This
includes complete tiltration in the B supply, since hum i3 ruinous to tone
quality, The circuit is as free from hum as any a-c receiver can be, which
means you can scarcely hear the hum with no station tuned in, and your ear

against the grille.

The 627 circuit was carefully engineered in Radio World's Lubo‘ralox‘ies, and
represents the selection of fourteen ditferent circuits, all of the n\'e-tube. t-r-f
variety. So not only has the trouble been taken out by experts, but the virtues

have been built in with great engineering skill.

Order BP-627 @.....0..iouuaenisnneisboncennnsnons

SHORT WAVES

A SIN-TUBE automobile receiver, using remote coatrol tuning, with
- tuning-awiteh-volume control assembly on the steering pest. s cov-
ered by our Blueprint No. 629. The size of the chassis is only 7x9 inches,
ardd the chassis, enclused in a steel cover, may be placed at rear of the
firahvard, just under the instrumient board, to the driver’s right. Since
there will be little aerlal plckup the receiver has been maide extremely
sensitive. It {3 of the t-r-r type. ustng the new —39 varlable mu r-f
pentode tubes, and two pentode output tubes, —38's, In pushi-pull. Al the
tubes are of the 6-volt automotive serles, to work from the car’s storage
battery, and requiring 135 volts of 13 battery. '

Steel partition walls serve to shield the r-f and detector tubes, while
two outleta are for plugein:z in the remote control unit and the speaker,
whieli shoulid he an antomobile dynamle, as set forth in the blueprint. A
schematic diagram and Mst of parts are fneluded on the full-scale print,

Order BP-629 @..........o0viiniini it iiiniienaeanns SooooTr Zsc

“I'E have just completed an 8-tube pentode push-pull automobile super-
heterodyne, desigued by I E. Anderson, technleal editor of Radio
World. This Is Blueprint No. 631, fuli-scale, including schematic diagram
and st of parts,

Order BP-831 @ "{auoncimmissamaaame a0 hobomignar gt iecssses s, soc

GUARANTEE

IOTALLY a-¢ operuted short-wave converter that can

- be built for 3$7.60, comprising threo tubes, and afford
] excellent results whan worked  wihth  any  broadeast
receiver, includi i superheterodyne, s evvered by Blue-
Lrint Nu. 630 Nov pl | oils are uswl, there ure two
nu trols fur maxinuon scusttivity, both  oselilator
al odulutor tuned, and the constructlon s so stimple
thut any novice can make a Zreat success of this cireult.
Order BP-630 . o N p gt Lo o BB Zsc

( UR blueprints alsu include two short-wave recelvers for

buttery eperativn, ope tor caurphone use, the uther to
work o spenker, ‘Il s u 1 in coils, with UX
vekets n receptucles. i Z-ovolt tubes are used In

both histances,

The carphone model. Blueprint No. 633, consists of an
eMleivat amd  specinlly  sensitized  detector, with one stage
of  transformer coupled andio Wit this  cireult many
foreign statiuns bave heen taned {0 by hundreds of ugers.
In fuet, all our short-wuve blueprhins cull for Jdesigns that
yicld forelun recaption not as rarity but as a falrly
steady record. Two —32 tubes used.

1The four-tube model, NDlueprint 631, uges a stage of
mined -, a0 tuned detector specinlly sensltized, and  two
tuces of transformer-coupled audie frequency  aniplifien
tlon, the r-f tube belms the bovarl mu r-f pentadde, nnd
the output befng a 13 pentud Schematic diagram and
and st of parts included on blueprint,

These two blueprints. Nos. 632 and 633. are full-scale
on one larze sheet, the complete data for one on one side,
and for the other on the other side.

Order BP-633-634 @ .............. SETETTE - i 30c¢

""E guarantee that the circuits embodied in the
blueprints listed on this page have been care-
fully engineered.

Radio World takes great pains with its circuits
and renders them as free from trouble and as
abundant jn satisfactory results as is possible.
This record for authenticity has helped to make
Radio World one of the most outstanding publica-
tions in its field.

Now in its eleventh year, Radio World has been
catering to the home experimenter and service man
with a faithfuiness that has won it a wide follow-
ing. Published every week, dated Saturday, Radio
World is obtainable at newsstands at 15¢ per copy,
or by subscription at $6 per year (52 issues), $3
per six months (26 issues), or trial subscription,
$1 per 8 weeks. No extra charge for subseriptions
to Canada.

Radio World, the first and only national radio
weekly, technical accuracy second to none, invites
you to familiarize yourself with the exceptional
service it is rendering to radioists the world over,
and to profit by the expert engineering reflected

MODULATED battery-operated oscillator,

by the circuits featured in its columns.

The circuits listed on this page were engineered

X 510 1o 1.500 ke. and 150 to 250 ke. by by our laboratories with great pains, but no

switching,  One tube s the oscillator. the
ather I8 the modulator. Modulated-unmoedu-

luted service by switching.
Order BP-635 @

RADIO WORLD, 145-G West 45th Street,

greater pains than attach to all the circuits fea-
tured in our columns from week to week.

“““““ 25(: | Parts for all our circuits are readily obtainable.

New York, N. Y.

www americanradiohistorv.com
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SERVICEME

CERTIFIED TRIAD TUBES are the resule
of many years cxperience. All  the guess-
work has been eliminated.  They are designed,
manufactured and tested by the most modern ma-
chinery. They are produced by skilled operators.  No
better tubes can be bought.

A complete study of the proper method of mer-
chandising tubes, in order to protect the scller
as well as the buyer has resulted in the adop-
tion of an ecntirely new form of distribution.
The CERTIFIED TRIAD SERVICEMAN s
the key stone.  You can become one of
the agents, who are taking a handsome
profic from these tubes, by filling in
the coupon. The whole interesting
story will come to you by rcturn
mail.

If you are selected to
represent  TRIAD,  we will
protect your (erntory,
for you. Every Tom,
Dick and Harry will
not be competing
with you.

write for full
infermation

This is a reduced fac-
simile of the Triad

Radio Tube Certification
Coupon, which is sealed >

in the box with tube to ' R

which it refers.

] ) ) » ) o Co.
Even a good radio receiver will sound like “nothing at all” if it is equipped with poor tubes.

Most people realize that the radio tube is the heart of their receiver. Ordinary tubes can be Gent[§

bought for a song, but you usually get what you pay for. No on expects to get Cadillac or Plea. o FOTl ST
Lincoln service from an Austin. No one looks for custom-made shoes for three dollars. Those LII:%\;;)IHU, ' P Iriaa VOl Gl
who expect the very best performance from inferior tubes are not logical and they are sure to be Television. AL SNOnET Riawes) S

disappointed. No form of entertainment is as inexpensive as radio. Isn’t it good business to keep O Ex
it working at its best? You can be sure of doing so, by insisting on CERTIFIED TRIAD TUBES 0 I;.\b]

~ " * cale
A line to us will enable us to send you the CERTIFIED TRIAD SERVICEMAN, wwe huave O qﬂ.‘.:m,l

seleeted to scrve your vicinity.
Name

The TRIAD LINE is complete. It includes all types of standard AQdress ..o IR
Tubes as well as Photo-Electric Cells and Television Tukes E

www americanradiohistorv. com
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NNOUNCING

THE GREATEST RECEIVER

in Radio History/!

All the Record-Breaking
Performance of Past
Models, Plus

Prrrecr AutoMaTiIC VOLUME
CONTROL

SENSsITIVE VISUAL
ING

Fivie VariasLe-Mu TuUBES

TwiN Grip DETECTION

TrHree Staces ok PusH-PuLL

VariasLE RaTio DiaL, 12 To 1 AND
36 o 1

MicroMETER TUNING
SENSITIVITY CONTROL

New Low-Loss TUNING ASSEM-
BLY

ALL Wave RANGE 15 T10 550
METERS

ExrreMELY HIGH SENSITIVITY
MarveLous ToNE FIpeLITY

Evye VaLue EquaL 10 FINEST
DisprLAY MODELS

GLosE CIrcLING PowER

(MEeTER) TUN-

] have spent over twenty-five years in radio experimenta-
tion, but every time I tune the NEW LINCOLN DELUXE
SW-33, I simply marvel. The results of the first test I
gave (his new model in my home, were simply unbelievable.
An amateur station PY2BQ, Sao Paulo, Brazil came pounding
in with the volume of a local. Pontoise, France came in for
two hours without a sign of a fade with full volume, and
clear as a bell. South America, Europe, Australia all the
same way. The new Lincoln has a register of musical fre-
quencies I never heard equalled in any of the finest power
amplifiers.

It is a pleasure to recommend this great receiver to you.”

W. H. Hollister, President,
LINCOLN RADIO CORPORATION.

LINCOLN

De fuxe Receivers

www americanradiohistorv.com

Lincoln DeLuxe SW33

NOT JUST AN IMPROVEMENT—
But a Radically New Kind of Radio Reception

Records made by Lincoln Super-Powered receivers are well known
the world over—records made by individual owners of Lincoln
receivers right in the home, not by the manufacturer under favorable
conditions!
. FOR THE FIRST TIME startling new developments have
been perfected by Lincoln engineers making possible the
O W- most sensational performance which has been the dream of
every radio fan,
WHEN RECEIVER IS TUNED TO RESONANCE all back-
ground noise is reduced to a minimum, and only the signal
is heard.
YOU CAN TUNE IN A LOCAL station, reduce volume to
minimum and tune every channel with equal volume without
touching the volume control.

YOU CAN. ENJOY PERFECT AUTOMATIC VOLUME
LEVEL on short-wave signals.

YOU CAN TUNE TO PERFECT resonance by meter,
producing complete register of musical frequencies impossible
to adjust by ear.

YOU CAN HAVE AUTOMATICALLY INCREASED sen-
sitivity on low volume for the first time eliminating static
and noise.

YOU CAN HAVE AUTOMATICALLY
handling power on strong signals.

YOU CAN HAVE FIDELITY and marvelous tone quality
over a wide range of musical frequencies. You can have
automatlcally increased bass register at low volume, just the
reverse in any other receiver.

YOU CAN HAVE FINE MICROMETER TUNING FOR
SHORT-WAVE (36-1) or a normal ratio for broadcast.
YOU HAVE TREMENDOUS SUPER-POWER for

volume at any distance with high sensitivity.

INCREASED

any

Whatever you have heard or experienced in Lincoln or any other
equipment, just add a few of the above revolutionary developments,
and imagine what a great receiver you can own.

LINCOLN RADIO CORPORATION
Dept. SWC.9, 329 S, Wood St., Chicago, Ill,

Please send literature to

Name __._
Address
City
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