OVER 300,000 COPIES OF THIS ISSUE PRINTED AND DISTRIBUTED

25 Cents
March

NEWS [Re
Over 200 [liustrations

REG.U.S.PAT.OF

Edited by H. GERNSBACK

- THE CRYSTAL LOUD SPEAKER

See Page 1227

IN THIS ISSUE:

Dr. J. A, Fleming, F. R. S. g
John V. L. Hogan
Dr. Karl Rottgardt |
W. P. Powers

- !
,.
F' -
- A -
A AT
L ﬁ a8
i oy
1 | o i
|

THE 100% RBDIO MBGFIZ(NE

R AT AL T e e i e i DN R A



The Judges for the Cunningham $5,000 Window Trim Contest held during Cunningham National
Radio Tube Week, September 24th to October 1st,

1923,

have after due deliberation,

from a disin-

terested and uhbmsed viewpoint, allotted the fifty-one prizes as stipulated in tne rules of the contest.

declaring a tie for sixth place.

TFollowing are the names and addresses of the Radio Dealers who

shared in the awards and the manner in which the prizes were awarded :

Lester’s Radio Sheppe,
Los Angeles, Calif. . . .
Hennepin Hardware Company,

. $1000—First Prize

There being a tie for sixth place, the same prize has been
allotted to the two dealers participating in the tie, increasing
the total amount of the prizes from $5,000 to $5,100.

Minneapolis, Minn s
Electrical Appliance Shop,

Los Angeles, Calif. . .
Warner Hardware Company,

Minneapolis, Minn, . . . .
Pincus & Murphey,

Alexandria, La.

750—Second Prize
500—Third Prize
250—Fourth Prize

Geo. C. Wille & Company, . ]
Canton, Ohia . . PE . T §100—Sixth [ L.

Heosk Drug Company, . |"
Indianapelis, Ind. ke 100—Sixth

150—Fiith Prize

$50 HONORABLE MENTION

The forty-five prizes as stipulated in the rules of the Contest are awarded to the following Cunningham Radio
Tube Dealers for windows of Hanorable Mention:

Banister & Pollard Co.,
Newark, N. L.

W, E. Berry—Radio,
Waen, Tes,

Jesse . Cutler
Brookings, So. Dakota

Ehrler Radig Co.,
Chicaga, IlL

Equipment Sales Co.,
San Diego, Calif.

Ervin’s Electrical Co.,
Parsons, Kans.

Evers Havdware Co.,
Denton, Tex.

PFortner Camera Supply Co.,
Sterling, Colo.

€. H. Gilliam's Radio Store,
Brownwood, Tex.

Robert A. Goodall,
Ogallale, Nebr,

Thos. J. Green,
Winena, Minn.

Haskell Electrie Co.,
Holyoke, Mass.

Lazar & Son Musie Center,
Chieago, 11

Long Bearh Radio Shop,
Leng Beach, Calif.

H. Lesser & Company,
Cleveland, Ohio

Lindemann Auts & Muoehine Co,
Enderlin, No. Dak.

Louis D. Rubin Elee’l Co.,
Charleston, &, C,

Mason, Pyle & DParkhurst Radin
0., Walater City, la.

Mid-Coniipent. Radio Corpm.,
Ft. Worth, Tex,

Midwest Radin Cn.,
Kansas Clty, Mo.

Murphy Maclay Hardware Coo,
Great Falls, Mont,

Newark Itnd.a Bupply Cn
Newark, I

Osear A, Fluelsman,

Fond du Lac, Wis.
Paramount Radio & Tlae.
Atlantie City, N. J.

Y. Parrott,
“Diennisori, Tex,

Piahl Eleetrie {o.,
Claveland, Ohio

Prest Eleptric Cn.,
Ban Bernardino, Calif,

. 8. Radio Service Co,,
Clevelund, Ohis

QST Radio Shop,
Tacoma, Wasl,

Tadin Sales & Repair Co.,
Claveland, Ohin

Ine.,

o,

E. M. Sargent Co.,
Qakland, Calif.

Belhy & Iesl,
Marting Ferry,

Harry H. Smith,
Digemtur, IIL

Houthersr Plhe,
Taylor, Tex.

Stochrer's Electrie Shop,
Cxnand,  Callf.

. €. Tafel Co.,
Louisvilln, Ky.

The Broadeast Shop,
Washingten, D. Q.

The DBrown Iharvmacy,
Chanute, Kan.

The Motar Supply Co.,
Seatl “nst,

The Raible THatributors,
Long Beach, Calif.
The Salver Electrie Co.,

Cleveland, Ohis
Thibaut & Mautz Dros.,

Ohip

& Llee. Co.,

Murion,
Weedl's Radio Shop,
Portland, COre.
Willapa Elettrie Ca.,
Raymond, Wazh,
Wall Blestric Co
Benver Falls, Penn.

We take this occasion to extend our deen appreciation to the thousands of Radio Dealers located
all over the country who so whole-heartedly entered into the contest and while many of them did not
carry off one of the prizes they nevertheless have placed themselves in the frant ranks of Live Radio
Dealers in their respective localities and have the hearty co-operation and earmest support of this

organization.

Home Office: 182 Second St.
San Francisco, Calif.

154 West Lake Street
Chicago, Illinois

-

30 Church Street
New York City, N. Y.




15 WILLIAM STREET

Radio News for March, 1924

‘.__-c'tlking About &

OU have been hearing radio enthusiasts talk about

“That imported head set that gives such wondcrful
tc}ff]e” ; ““The head set that is so comfortable to put on’’;
“The head set with the big phones”. It's the N & K
4000 ohm Head Set that they are all talklng about.

“In less than a year, with practically no advertising,
tla,ousands and thousands of these phones have been put
o use by radio sét owners. So enthusiastic have they
béeome that they have broadcasted the story of the N &
K unusual quality from one end of the country to the
other. In homes where several different kinds of head
sets are in use, there is always a ““scrap’’ as to who shall
use the N & K. Even people who are hard of hearing
get clear results with it.

There are very good reasons for this popularity: The
N-& K’s design was originated by one of the world’s
leading makers, famous over a quarter century for scien-
tific and telephone apparatus. It provides extra large
phones, 214 inch diaphragm, with these four results:
broader range — equally good on high and low tones; greater comfort
to the wearer; the exclusion of outside sounds; and a greater diaphragm
area, producing a perfect mellow tone. The casing of heavily nickeled
brass—instead of flimsy stamped aluminum-—provides a perfect sound
chamber, and a special device insures absolutely uniform distance
between diaphragm and poles.

Send coupon today for full information about the N & K Head Set.
TH. GOLDSCHMIDT CORPORATION

. tips, Retailprice $8.50

NEW YORK, N.Y.

ODELD, N&K
Head Set, 4000
ohms. 2% in. dia-
phragm. Beautifully
finished with heavdy
nickeled brass casing
and comfortable, sani-
tary leather covered
head bands, 6 foot
cord, durable contact

Dealers:

N & K Head Sets mean easy sales, ex-

cellent profit, Usethem todemon-
strate your radio sets, especially the small ones,
and sell the set every time. Show your customers
the sanitary leather-covered head bands, which
can be easily cleaned. And take advantage of the
important fact that there are no come-backs on
N&K Head Sets. Asone N &K dealer says after
handling them for a year: ‘I have yet to see one
pair come back for repairs.”” We are exclusive
distributors for U. 8. and Canada for this famous
imported set. We guarantee them fully and carrya
complete stock of spare parts, Write for discounts.

- —“MORE INFORMATION————

Dept. R-3, Th. Goldschmidt Corp.
15 William Street, New York, N. Y.

1205

l Please send me folder describing your new Model D 4000

N & K Head Set in detail.
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GrebeBroadcast Receiver
Type CR-12. A 4-tube Re-
ceiver combining Regen-

cration and
Tuned R.F.

“There Is no calamity
greater than discontent;
no vice more sickcning
than covetousness.”
—Lao Tzu.

Contentment comes with
possession of the best.
Covet not thy neighbor’s
Grebe Recciver,acquire
one for thyself.

$1759%

(Accessories extra)

HAT delight for all in the ever-fresh

programs during the long, wintry
evenings to come. Today’s broadcasting
better than yesterday’s; tomorrow’s more
fascinating than today’s. Tune in on this
realm of entertainment, with a

Broadcast
Receiver

Supplied in two types, each an Instrument
of rich, dignified beauty—the product of
more than tenyears of skillful development.

CR-12 is a 4-tube Instrument in which are com-
bined Regeneration and Tuned Radio Frequency
Amplification. .

CR-14isapopularly-priced3-tube
dry cell Receiver employing
Regeneration. The sockets accom-
modate UV-199 or C-299 tubes
without adapters.

Bothhave beautiful wal-
nut cabinets, employ
i’ <=7 concealed dry batteries
= = and are extremely sim-

ple and econornical to
operate. Ask your quality dealer
for a demonstration, or write us
for full particulars.

N L

A. H. GREBE & CO., Inc.
VanWyck Blvd.,Richmond Hill,N.Y.

~

‘Western Branch: 451 East 3rd Strect,
Los Angeles, Cal.

Grebe Broadcast Receiver
Type CR-14. A 3-tube Re-

ceiverofexcep- $1 10 00

tional value

G
(Accessories extra) T. S. Pat. No. 1,118,149

Licensed under Armstrong |

i
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“This Free Book Showed Me the Way

to Big Money in Radio”

It has Started Thousands on the Road to Independence and

Success—has Lifted Them Out of the Rut of Office Routine
and Helped Them Become Experts in This Fascinating, Profit-
Let It Do the Same For You,

able Profession.

“NIX months ago I was what you might call “a handy man about the
I had what 1 considered a good job with a large manu-

office.”

facturing concern.

value in general office work.

I took special dictation from the President,
assigned general correspondence to the regu-
lar typists, was responsible for the purchase
of office supplies, approved petty cash vouch-
ers for the errand boys and clerks, and was
entrusted with the responsibility of making
deposits at the bank and bringing in the pav-
roll.

In addition to these, I was often privileged
to arrauge accommodations for the Presi-
dent when he went off on a trip. And when
he wanted some personal matter attended to,
such as purchasing theatre tickets or having
his evening clothes brought down to the office,
I was always selected for such tasks. I was,
in fact, an assistant to the President. And
accordingly T was paid $40 a week.

I won’t say that I was satisfied with this
salary—although it w s more than the other
clerks were getting—but the fact that the
President had coufidence in me gave me a
certain standing among the others which
kept me fairly contented.

Then one day, having a little extra money
on hand, 1T bought a small radio receiving
set. Several of my chums had radio outfits

PICK OUT THE JOB YOU WANT
WE WILL HELP YOU GET IT

This is a brief list of the positions in
the Radio field today, and the salaries
paid—

Broadcasting Station Operator, $125
to $250 a month.

Commercial Land Station QOperator,
$150 a month and up.

First Class Ship Operator, $105 a
month in addition to all expenses paid,

Radio Engineer, up to $10,000 a

year,

Radio Inspector, $1,500 to $4,500 a
year.

Radio Salesman, $2,000 to $10,000 a
year,

Radic Mechanic, $1,500 to $4,000 a
year,

Radie Instructor, $150 to $250 a
month.

Radio Draftsman, $7 to $13 a day,

Radio Executives up to $10,000 a
year.

NOTE: RADIO FIRMS

Secure Practical Radic Experts Among
Qur Graduates. Write today.

Having taken a two years’ business course, 1
knew enough of stenography and elementary bookkeeping to be of real

and I had always wanted one
in order to enjoy the broad-
cast programs in the evenings
at home. There was ordinarily nothing un-
usual about this, yet that little radio set
changed my whole slant on life and opened
up my future overnight.

[ didn't know a thing about radio, but I
soon got onto the tricks of operating a re-
ceiving set and rapidly became a real “fan.”
But much to my surprise, I got more fun out
of the mechanical operation of my set than
I did from the music, speeches, reports and
regular programs of the nearby stations.

Then I began to take my set apart, reas-
semble it and experiment. I rigged up an
outdoor aerial and installed a tube set. Then
I bought a loud speaker and gradually added
part by part until T had a first class outfit
with a wave-length capable of “picking up”
the programs from distant stations,

Naturally, T didn’t stop there. Several of
my friends had “sending” sets and I wanted
nothiug less. 1 began to study the code and
longed for the day when I could get a license
and have a ‘“call letter” of my own. My rou-
tine, humdrum work at the office began to
lose its appeal. I could hardly wait until
evening came so that I could get home to the
“work” 1 actually enjoyed.

One day the traffic manager at the office
mentioned that he was going to buy a radio
and flattered me by asking my advice. I of-
fered to help him select a set and install it.
He told me to go ahead, rig ane up for him
and let him know what T wanted for my
trouble. It wasn’t trouble—it was real fum—
and I made $30 for a single night's amuse-
ment.

That set me thinking. Why not get into
radio in earnest? Two fellows I knew had
given up office work and were making big
money as Certified Radio-tricians. One was
a salesman for a large radio manufacturer,
with a fine office of his own in his home
town; the other was a ship operator, travel-
ing around the world, seeing the things 1 had
always wanted to see—and getting big money
for doing it.

I decided to study radio and train for a
real job. But I wasn’t in a position to give
up my work at the office, for T had saved
little or nothing, and had to contribute some-
thing at home every week,

Then one day I noticed an advertisement
in Radio News. The heading first attracted
me, for it read—“Men Wanted in Radio—
You Can Train at Home for One of These
Big-Paying Positions—This Free Book Will
Tell You How.” Here was a chance, I

thought. At least it wouldn't cost anything
to get the book for it was free.

I sent for the book—" Rich Rewards in
Radio.” That was six months ago. What
this free book meant to me is best explained
by the fact that, as a Certified Radio-trician,
my income this year will be at least $5,000.
And that's only the beginning. For I can al-
ready see the enormous possibilities for
trained men in this fascinating, profitable
profession, And I'm going to get my share
of the big money being made by those who
are “growing up’” with this fast growing in-
dustry.

Thanks to the splendid training which I
got from the National Radio Institute, in my
spare kours at home, and with a Government
First Class License in my pocket, the rest is
up to me. But the opportunities for money,
independence and success are unlimited in
radio and I'm going to go the limit,

I won’t attempt to tell you all the details
of the wonderful opportunity that awaits
you in radio. The Free Book of the National
Radio Institute—the same one that 1 sent for
—will tell you all you want to know. It
showed me the way to big money in radio—
it lifted me out of the rut of office routine
and made me an expert in this fascinating
profession, Why can’t it do the same for
you? It can—the 40 page, fully illustrated
free book will tell you how. The coupon
will bring it to you—without obligation.
Why not send for it—TODAY.

NATIONAL RADIO INSTITUTE

Dept. 13CA WASHINGTON, D. C.
el L L L LLEL L L LS LD E
1
: NATIONAL RADIO INSTITUTE, 1
1 Dest. 13CA, Washingten, D. C. :
[ 4
1 Withoot obligation on my part, please send me :
N the free book, “‘Rich Rewards in Radio,” with full 1
1 details as o how I can aquickly train for the
1 1
¥ position of ““Certified Radio-trician’ in my spare J
g hours at home. Alse tell me how your free Em- |
§ Dployment Serviee will help me seeure a good paying 1
§  position, ]
1 ]
1 [}
g OName e L}
] ]
L ] - P =
! B
: [ State. . ........ H

P o Y
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This new Ace Type 3B Armstrong Regenera-
tive Radio Receiver is the height of perfection.
Itis equal to a combination of the Ace Type
V and the Ace two-stage amplifier, Forvolume
and distantreception it out-performs mostsets
costing a great deal more. The new Ace Type
3B has a filament switch which eliminates ne-
cessity of turning out theostats when set is
not in use. Sells for $50.00 but worth much
more. Has genuine mahogany cabinet with
engraved panel.

ACE TYPE 3C CONSOLETTE

This is the last addition to the Ace Family.
Has beautiful solid mahogany, wax finished
cabinet. Set consists of a regenerative tuner,
detector and two stages of amplification with
built-in loud speaker. Due to the particular
method ¢f winding Crosley coils it is excep-

tionally selective. Has sufficient room inside -

Cabinet for dry batteries, making a complete
gelf-contained long range receiving outfic.
Phone jack for tuning with head phones;
Crosley multistat; filament switch, engraved
Formica panel. Uses ail kinds of tubes. An
efficient set at a remarkable price, $125.00—
without tubes or batteries,

Send for free book
let entitled “The Sim-
plicity of Radio” by
Powel Crosley, Jr.

DEALERS:—Write
on your letterhead
for attractive sales
proposition.

“Determining
Quality

RADIO set or

product is no
better than the
science and skill that
creates it.

Those men in this
Institution who are
intrusted with the
responsibility of pro-
ducing up to the
standards of Powel Cros-
ley, Jr., are experts who
have won national recog-

nition in their chosen
scientific field.

Honest Merchandise uses Truth in Advertising

Ace Type 3B and Ace Type 3C7 Consolette manufactured under Armstrong U. S. Patent No. 1,113,149

322 VANDALIA AVE.

THE PRECISION EQUIPMENT CO.

POWEL CROSLEY, Jr., Pres.

CINCINNATI, OHIO
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(the WANDERING MINSTREL of TODAY

OW far have we progressed from the days when Fia.
the minstrels, singing their self composed bailads

to the accompaniment of harp or lute; or telling ' af
their stories illustrated with crude mimicry; wandered MOD[[ v/ $
o e o cle i olf Evgd g o % Two Tube Sei
, y the on rtai . .

Today every American, no matter how far removed ”aﬂ[l' XJ 65
from the centers of activity has within his reach up-to- FourTibe Set
the minute news and amusements that would have de- A .
lighted the hearts of the nobility of old. The air is Moa[l Xl 140
il : . o four 7aube Set

ed with merriment waiting to be captured and . o -
brought to your very fire-side. With Built-in Loud Speaker

i

Radio is the magic wand that attracts to you the de-
sired entertainment, Crosley Radio Receivers are the
instruments by which this entertainment may be clearly
and distinctly cenverted into a true reproduction of the
original voice thousands of miles away.

You can own and enjoy a Crosley Radio Receiver.
Unique features and quantity production
have enabled us to offer the greatest value
in radio ever produced. Actual tests by
hundreds of satisfied users in all parts of
America have proven that in per-
formance, Crosley Instruments are
unexcelled. And the prices are
remarkably low.

Better-Cost Less
Radio Products

Crnsley Mode! X-L

Special mahogany stand
for Model X-L
$25 extra.

/) Cost of necessary acces-
] sories $40 up.

MODEL VI—$30. A wonderfully efficient two tube set, ome
stage of Tuned Radio Frequency Amplification and Detector.

MODEL X-J—$65. A four tube radio irequency set combining
one stage of Tuned Radio Frequency Amplification, a Detector
and two stages of Audio Freguency Amplification. A jack to
plug in on three tubes for head phones, the [our tubes coupled
up for loud speaker.

MODEL X-L.—$140. A duplicate of Model X-J except the ar-
rangement and mounting into a beautiful cabinet with the addi-
tion of a built-in loud speaker and space in the cabinet provided
for housing the necessary batteries.

Crosiey Manufacturing Company owns and
operates broadcasting Station WILW.

) . : ) re==mmmmmw= Majl This Coupon Today = m m mmm mmmwy
Let a Crosley Radio Receiver Bring Perpetual Entertainment : CROSLEY MANUFACTURING COMPANY, :
to Your Home. B Powel Crosley Jr., President, L]
o . . X 322 Alfred St., Cincinnati, Ohio. 1
For bringing in distant stations no set can excel it. : Gentlemen :
] Please mail me free of charge complete catalog of Crosley 1
For Sale By Good Dealers Everywhere 1 instruments and parts. I enclose 10c for which also send 1§
I your booklet entitled: “Thc Simplicity of Radie,” by &
] : Powel Crosley, Jr. :
Crosley Manufacturing Co. E Mame et :
Powel Crosley Jr., President : Address E
.. . . ' 2 T
322 Alfred Street Cincinnati, Ohio i R e )

—The Largest Manufacturers of Radio Receivers in the World—
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‘**THE AIR 18§ FULL OF THINGS YOU SHOULDN'T MI185§"

eVERFAD

Radio Batteries
~they last longer

Eveready gives you the right battery
for every radio use!

EACH Eveready Radio Battery represents thirty years of battery
building experience. Each Eveready Battery represents
millions of dollars invested in men, methods and machinery.
Overseeing Eveready production is the greatest battery laboratory
known to science, where every particle of raw material is required
to pass Eveready’s exacting tests. To insure Eveready service-
ability, batches of Eveready Batteries are constantly being set aside
for performance tests. And, finally, daily shipments keep dealers
supplied with fresh Eveready Batteries, packed full of power.

To be certain of battery satisfaction, insist on Eveready Radio
Batteries—they last longer.

NATIONAL CARBON COMPANY, Inc., New York, San Prancisco
Headquarters for Radio Bartery Information
CANADIAN NATIONAL CARBCN CO., Limited. Factory and Offices: Toronto, Ontario

Informative and money-saving booklets on radio batteries sent free on request. If you have any radic battery
problems, write to G. C. Furness, Manager, Radio Division. National Carbon Co., Inc., 122 Thompson Ave,,
Long Island Cicy, N. Y.
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A,'

Radio Batteries
—they last longer

The radio dry cell triumphant

For economical, satisfactory radio, light the filaments of your dry
cell tubes with the Eveready Dry Cell Radio “A”™ Battery. Will
unfailingly outlast any other at * ampere current. Full instructions
for getting .this Economical Eighth, on labels and in our booklets.
This remarkable cell is the culmination of dry battery science. The
vital life-giving ingredients compounded in special equipment make it
long-lived on radio tubes. This battery will exceed your expectations
in economy and performance.

Equal to all demands

Power flows from your “B"" Battery, power that gives life to
your headphones or loud speaker. Some tubes draw more "B
Battery current than others, but whatever the tube or tubes
you use, Eveready "B Batteries will give you maximum results.
Eveready “B" Batteries are made in six sizes, for all possible
uses. There is one for every set, large and small. Always use
the biggest possible battery, for the bigger the cells the more
energy they contain in proportion to their cost and the longer
they last. Where table space is limited, buy this vertical
Eveready “B” Battery No. 764, 22% volts, equipped with two
Fahnestock Spring Clips. This is a marvel of compact capacity.
Tts base measures about the same as the smallest flat "B Battery,
but it is twice as high and lasts more than twice as long as its
midget brother,

This battery is a wonder worker

Eveready’s biggest contribution to economical and more satisfying
radio is the Bveready “C” Battery, a triple-use, universal battery.
You have an “A” Battery for the flaments, a “B” Battery for the
plates, and here is a “C” Battery which maintains the grids of ampli-
fying tubes at the potential where they operate with least distortion.
It will make the loud speaker respond with a new fullness and natural-
ness of tone, and save much money by making the “‘B” Battery last
still longer. Connect it with the grids of audio frequency ampifers
(full directions on the label and in our booklets) and notice the big
difference. Can also be used as an A" Battery for 1gg-type tubes in
portable sets, and as a "“B” Battery booster. Eveready Radio Battery
No. 771—use it!

LR}
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ANNOUNCING NEW

MONODYNE
AMPLIFIER

Specially Designed for
AMPLIFICATION of
MUSIC and VOICE

$850

Without

One or More Stages
Will Operate
a Loud Speaker

Worthy Companion of the
National Monodyne
“The Set that Revolutionized
Radio”

Exceprtional Power. Freedom from Distortion and Howling

The NATIONAL MONODYNE AMPLIFIER is as radically different from all other
Amplifiers as the Monodyne is from all other Radio Receivers. Entirely new Audio Fre-
quency ‘I'ransformer amplifies without distortion. Amplifier is compact and rugged. Con-
struction of same size and style as the National Monodyne tube set.

The NATIONAL MONODYNE AMPLIFTER, while especially designed to match
the MONODYNE receiver, can be used with any other radio outfit whose intensity it is de-
sired to amplify. The NATIONAL MONODYNE AMPLIFIER will work with any
standard tube on the market, although WD 12 and UV199 Dry Battery tubes are recom-
mended.

Dealers, Jobbers and Distributors—Send for Samples and Prices

IF YOUR DEALER CANNOT SUPPLY YOU MAIL THIS COUPON DIRECT TO.US

-------------- SEND NO MONEY: === =========
NAESNILAREIONE QTR ~AT[[INA-

Please send me prepaid the One [ National Monodyne

IRPRONYC

LR LR PR R PR T Ry T o

articles crossed, for which I will One [] Audio Amplifier

pay postman upon delivery the One [] Interference Eliminator

advertised price. One [] Panel Detector

NAME .ot et e s e cO0 ON
STREET ...\ entint et eet e ete e trtteas e te et ererrreteaberras Reg. U. & Pat. Office

CITY.. ... VSR STATE............... ' 18 HUDGON ST. NEW YORK
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NATIONAL
Aprparatus of Simplicity and Perfection

For Reflex and Crystal Sets

The Monodyne circuit is one of the
most radical advances in Radio engineer-

" ing. Parts heretofore considered

essential

are omitted. One simple tuning control

gives selectivity, equal if not superior to

sets costing hundreds of dollars,

Only One
Tuning Centrol

NATIONAL

NATIONAL

“GOLD-GRAIN”

DETECTOR

All Wave Lengths

(MONODYNE)

CE

INIEﬁ’FE’R’E

The National Interference
Eliminator can be used §
with any and all radio out- §
fits no matter what make,
tube or crystal sets. Will
bring in stations you never
heard before. Nothing else
required with set as illus-
trated. Just connect it
with two short wires to
your outfit. :

An Absolute Necess;1ty to Clear Receptlon

Including
Two
Inductance
Coils
Without

N ERFED
ELfMIHA

TRADE MARK

TUBE SET

MODEL GT-!

ENCE
mﬁ

MAT oA £
MQNDD‘;NE

THE SINGLE TURBE

Pérforms the Function of 2-Tubes

AS RADIC FREQUENCY AMPLIFIER
AND DETECTOR

Eliminates broadcasting and code-signal interference
Can be used to increase or shorten wave lengths

Dealers, Jobbers and. Distributors—Send [or Samples

and Prices:

AR

ORPURAT!DN

Reg. U. S. Pat. Office’

18 HUDSON ST.

NEW YORK

No Storage
Batteries

Uses but one dry cell tube, prefer-
ably WD-12, or any other standard
dry cell tube,
breadcasting comes in clear and

1215

Actual Size
FOR PANEL §
MOUNTING &

Local and distant

3000 Miles
on the

MONODYNE

On Tuesday night, Nov. 27th, between
10:12 and 10:21, I heard on your Na-
tional Monedyne Single Tube Set,
hooked up with two stages of amplifi-
cation, London, England, broadcasting
speech piano and violin solo, I also
heard Liverpool, between 10:26 and
10:30 broadcasting dance music very
clear,

FRANK DONDA,

241 East 56th St.

New York City.

pr=mm=mmmmnes SEND NO MONEY =sccecemeccauca

NATIONAL AIRPHONE CORPORATION

R.N.3

18 Hudson St., New York, U. 8. A,

Please send me prepaid the
articles crossed, for which I will
pay postman upon delivery the
advertised price.

One [ National Monodyne
One [} Audio Amplifier

One ] Interference Eliminator
One [ Panel Detector
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1 will teach yrou ~

CHEMISTRY |

Right in your own Home
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Good Chemists Command High Salaries

Industrial firms of all kinds pay tempting salaries to get
the right men. Salaries of $10,000 to $12,000 a year are not
unusual for chemists of exceptional abilities.  Chemistry
offers those who are ambitious and willing to apply them-

What Well-Known
Authorities Say

selves conscientiously the greatest opportunities of any vo-
cation. Why be satisfied with small pay and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

The work of the chemist is extremely interesting. If you
are fond of experimenting, if you like exciting and fasci-
nating work, take yp Chemisiry. To the man who is dis-
satisfied with his present job, to the young man just deciding
on his life work, Chemistry holds alluring charms, and count-
less opportunities. If you want tn earn more money, the
way is open through our course in Chemistry.

About Our Course
From Hudson Maxim,

“Dr. Sloane has done a much-needed
work in a touch better way than any-
thing of the kind has, heretofors, been
done.

“Dr. £lcane has a remarkable faculty
of presenting Science for self-instruction
oif the student in such a clear and un-
dorstandable way as to be ruost readily
grasped and assimilated.

I, therefore, unreservedly recommend
and place my highest indorsement on hls

work,””
From Dr. W. W. de Kerlor,

I can not rocommend your course too
highly and I congratulate both you and
Dr. Sloane on. same.”

Now Is The Time To
Study Chemistry

Never before has the yvorld secn such splendid eppor-
tunities for chemists as exist today. The war has awakened
the United States to the need of trained chemists and chemi-

From John A. Tennant,

*“This is something which has long
berd needed. Your long experience in
the teaching of chemistry . . . assurance
that the course will be practieal as well
a3 plain to the untrained students.”

T. O'CONOR SLOANE,

A.B., AM., LL.D., PhD.

Noted Instruetor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chomical Socieiy aud a prae-
tical chemist with many well koown

achievements to his credit. Not Wh :
only has Dr, Sloane taught chemis- cal engineers. Everywhere the demand has sprung up. In at the Students Say"
try in the class-room but “he was factories, mills, laboratories, electrical shops, industrial

“Your course has been worth $50,000
to my concern.”

_"This is just like reading some fas-
cinating fiction story.’”

“I have just Dbeen
Chemist of my eoncern.”’

“Your cvurse is Just what a person
wants to start in the wonderful science
of Chemistry.”

“I find that your course is
teresting,
lesson.!”

I find the study of chemistty more
and more interesting at every Iesson and
you may be sure that I am getting into
studying habit even more than I ever
did even in my school days.””

“I like the lessons so mueh that I hon-

for many years engaged in com-

mercial chemical worlk,

plants of all kinds, chemistry plays a vital part in the con-
tinuation and expansion of the business. In every branch
of human endeavor the need for chemists has arisen, No
profession offers such alluring opportunities and the next
ten years are going to show the greatest development in this science that this country has ever seen.
Those who bave the foresight and ambition to learn chemistry now will have the addcd advantages
and greater opportunities afforded while the chemical field is growing and expanding.

You Can Learn At Home

NO PREVIOUS SCHOOLING NEEDED

made Assistant

; very in-
I wait patiently for tho next

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way, OQur home fﬁzliyr ;’rc;lé(led”not sell them for many times
study course written by Dr. Sloane himself is practical, logical and remarkably simple. It is illus- “I Bm"taking this opportunity to express

trated by so many experiments that are performed right from the start that anyone, no matter
how little education be may have, can
thoroughly understand every lesson. Dr.
Sloane teaches you in your own home
with the same individual and painstaking

my satjsfaction with your chemieal lessons,’”

I now have a fine position as chemist
at the Du Pont Dye Worlkis. It was thru
your course alone that ¥ have been su
sugu:'essful,"

Experimental Equipment Given

care with which he1 has alread,\htaugﬂt about ?Z‘.X? c‘c‘;{f,';;“m? S,L@“:?,Lakm?&l;
thousands in the e¢lass room. e will, highly ol same.’”

to Evel‘y Student in addition, give vou any individual “If T don’t learn it isn't your fault for
help you may need in your studies. {tﬁ’r}d that your lessons contain a whele
This personal training will be of - ot.
estimable value to you in your future (Names aud oddresces ow request)
career. o .

DIPLGMA AWARDED TG EACH GRADUATE

Upon graduation each student is awarded our Diploma in Chemistry, cer-
tifying that he has successfully completed his studies. Your mame on this 4
certificate will be a source of pride to you all your life, as well as an aid to , /
obtaining a position in Chemistry.

Easy Monthly Payments ’ ’ INSTITUTE

/ OF NEW YORE
¢  Home Extension
Division 3

66-R-West B'way
New York City
Please send me at

CHEMICAY,

You do not have to have even the small price of the eourse to start.
Yon can pay for it in small monthly amounts or earn it as many others
are doing. The cost is very low, and includes even the Chemistry
outfit—there are no extras to buy with our course. Write us and

let us explain how you can qualify for a trained technical posi-

tion without even giving up your present employment.

SPECIAL 30 DAY OFFER Py

ties for Chemists.” ang full par-

Besides furnishing the student with bis Experimental ticulars about the Bxperimento: B

Equipment, we are making an additional speeial
offer for a short while only. You owe it to your-
self to find out about it. = Write today for full 7
information and free book, “Opgortunities for
Chemists.” Send the coupon right now while
it is fresh in your mind. Or just write
your name and address on a postal and
mail it to us. 7
I 4

We gtes to every student without additional echarge, this
chemieal eguipment including fifty pleces of laboxatery appara-
tus and supplies and thirty-nine different echemicals and re-~
agents. The fitted heavy wooden box serves mot only as a case
for the outfit bub also as a laboratory aecessory for performing
countless experimeénts.  Full particulars abeut thls speclal
feature of our eourse are contained in our free book ‘“Oppor-
tuateles for Chemista ™

Z NAM®m ..., ..

R A Y Y R Ty YT Y'Y

Don’t Wait—Mail the Coupon NOW!
CHEMICAL INSTITUTE of NEW YORK, Inc.

66—r, WEST BROADWAY Home Extension Division 3 NEW YORK CITY

# ADDRESS .......

r'd
R.N. 3-24

freeeressaenIivicoloeaeBeN es0ne OB

STATH...ccccs 905s00scanossd

4



(| P398 Diameter 3% inch. Each.....

Radio News for March, 1924

1217

Guaranteed Quality Goods

at money saving prices. There are no
strings tied to our prices. Order what
you want—be yvour order large or small,
You will get immediate service from
the most reliable exclusive radio supnly
house. Before you consider buying else-
where, ask your banker as to our re-
sponsibility and financial rating. You
will find that we stand high in the
commertial world and we have earned
our standing anly through fair dealing,
prompt service and by offering mer-
chandise of high quality at prites um-
equalied by others.

FAHNESTOCK GONNECTORS

P366 Single. Dozen
P367 Double. Dozen .

Handy and convenient for oo
or making connec¢tions on binding posts er
nther parts of instruments, Wires held
firmly In spring grip but may be Instantly
removed.

UNIJVERNIER CONTROL DIAL
P918 For 8/16 inch shaft I
P3{9 For % Iinch shaft

Replaces ordinary knob or chal
perfeet vernier control on condenser, vario-
meter, varlocoupler, tieller, ete. Positive
casy action. Looks fine. Easily instalied.
Especially desirable in tunlng neutrodyne
sets,

RADIO SWITCH

P287 Each ., ¢

Cuts current on and off in-
gtantly by a push or pull
Very neat. WeH made. Durablse.
tubes and batteries.

BEZELS

Saves

. 15c
P400 Diameter 13 inch, Each, 150

Polished nickel finish. Filnest quallw
Fit any thickness panel, Greatly improve
appcarance of panel.

CABINETS

Flne looking cabl- o

nots selidly built,

Elegant hand rub-

bed dark mahogany

finish. Tou will bo [

proud of your sel @

mounted in one of

these cabinets.

Hinged tops, Front yabbeted to take panels,
Panels not included. Prices are transporta-
tion paid. Note that our prices are prepaid.

Pancl |Inside Dimensmns\ Art. | Price
Size High | Wide|Deep Each
0 T 6% 51.95
55%7110" 2.45

R
gizn
‘..|_§n
Ria
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=
=3

R ot
ot p s
qomoaumaog

113718410
11157120 1 {107

RADIO “BAKELITE' PANELS

Notice our very low prices on this fine
quality material. Others ask as much for
hard rubber panels which are worth rauch
less. Wa supply genuine Bakelite, Con-
densite Celeron or Formica, all of which
are materials with practically identical me-
chanical, chemical and elsctrical proper-
ties. Machines well without <hipping.
Won’t warp, Waterproof. Highest me-
chanical and dielectric sirength. Aftractive
natural polished blagk finish which can be
sanded and oiled, Note that our prices are
prepaid.

5 “thick |3/16"thiek| 34"thick

Art, Art. Art.
No. Price |No. Price |No. I'rice

F'450 $.55 P4BU 3. 89|F470 $I 1
P4 P461 [.10

P468 (.73 P478
P463 2,27 |P473
P467 2,65/ P477
P469

P46
PF464 P474
P465 2.97|P475
P456 3.62|P466 4.25(P476

RUBBER COMPOUND PANELS
Madc of a speeial compeund having a rub-
ber base. Equal in appearance and in all
gssential points te any other class af
panels. Fine smooth polished finish. Can
be drilled er cut without chipping. Guar-
anteed not to warp and to be a perfect
ingulator for radlo use. Smooth, clean
edges. Thickness 3/18 ineh. Size given

is in inches.
P481 7x10..80.68 P4g4 Tx18 $| 60
1.05 P433 7Tx31.

P482 7x12.
P483 7xid.. 1.22 P486 7Tx24.

PANELYTE RADIO PANELS .
A new practical radio panel. High di-
alsotrie stremgth, rigid and durable. Easy
to drill, tap or refinish. Black in color,
polishe|f on one side, matte grain on other
side. 3/18 inch thick.
P487 Tx10...72¢ P490 7x18.. .$I.28
P488 7x12...84c P49 Tx21. 1,44
P489 Tx14.. .96¢c P492 7x24, .69

DB mO e
Nl oL

3.3
4.7
7.1

Over 30,000 Barawik Radio Sets Are Operated All Over the World

All of these sets were built with Barawik Standard Radio Parts mostly by persons

without any previcus radic experience.

These home-made sets equal in resulls tho best

factory made sets—many are even superior and at a cost only a fraction of the cost of

the factory made sets.

in the numerous magazine articles on radie.

You can_easily equal these rcsults by following diroctions given

Also directly below you will find listed

Blue Prints, instruetion Packs and Books. With the h¢lp of these anyone can snceess-

fully make a Radlo Set.

RADIO BOOKS

That svery Home Builder and Amateur
needs. Written In plain simple language
everyone can understand.
P631 100 Radio Hookups. Fach....25¢

Shows hookups from the simple crystal
st to the more elaborate and latest tube
circuits, Numerous types of Reflex super-
Regenerative, super-Heterodyne, Neutro-
dyne, Reinartz, Flewelling, Bishop, ete.
P637. How to Tune Your Radio Sel

Each

P634 How to Make Radio-Phone Re-

celving Sets. ach . 250

P635 How to Malce Radio Frequency25
[

Aroplifiers.  Each

SPIDER WEB COIL FOR REINARTZ
CIRCUIT

P296 Each....$(.30

Lists for $2.50. 4

very unusual bargain.

Made of green silk

covered wlre, splider-

wep wound to produce

greatest efficlency and

lowest losses. 21 taps

8¢ arranged that

erossing 1s  avoided.

Two fibro strips and

wooden rod furnished

permit various styles

of mounting. With thls cotl a high grade sct
can be built at a.lowcost. Directions included.

ULTRA AUDION COIL

P297 Each .

Spider web “wound of green silk covered
wire. Four taps. Produces wonderful
results.  Fibre strips and wooden rod
for mounting included. Directions fur-
uished.

COCKADAY COILS
P298 Pecr Set...$1.95

Complete set coils for
Coekaday circuit. Prop- [y
orly caleulated and made @
to give Dest results on
thisg new wonder elrcuit.

NEUTRODYNE TRANSFORMERS
P57 1 Rach $1.75. Per set of thres. . .$4.95

An air core transformer for use in neu-
trodyne methed of reception. Can also be
used for tuned radic frequency or as a
fised coupler with condenser across Sec-
ondary. Proper design for results and effi-
elency. Green silk windings on Dbakelile
tubes with adjustable mounting brackets to
fit most any condenser.

NEUTRALIZING GONDENSEHS
P572 Per set of two
Simple, inexpensive,
type. Micromcter adjustment is aitainable.
Easily mounted in eireuit.

STANDARD NEUTRODYNE PARTS
P851 WorkRite Neutroformer (combined
transformer and condenser). ¥ach..$4.78

P452 WorkRite Nentrodyne Kit. . .$14.95
Includes 3 WorkRite Neutroformers, 2

WorkRite Neutrodons, panel layout, paper

template and book of instructions.

P854 Amsce Compensating Conden-
$2.89
for halancing
the grid charge on amplifying tnbes. Stops
all local oscillations without, detuning am-
plifier.  Shielded against hand capacity.
Complete with 2 inch dial. Provides per-
ieci, and rapid controi of tube.

P853 WorkRile Neutrodon. Fach....43c
A very accurate and easily adjusted con-
denser for neulraltzing tube.

P855 TFada Neutrodyne Parts $25,00
A combination package of three neutro-
forimers and two neulyodons with instrue-

tion book.
P856 TFada Parts for 4 tube sct.
Cowplete
P857 Tada Parts for
Comnplete

Contain  all necessary parts mc-ludmg
drilled panel, careful instruetions, sockets,
dials, condensers, lransformers, bus bar
wire and fine mahogany finish cﬁbmet

ANTENNA LEAD- IN
P259 E 5¢
Solvcs a. hard prohlem

With it you can bring in

tho antenna wire witbout

driiling a hole for an insu-

lator. Place on window sill

and window can be closed down tight

and locked as before. Takes but a

minute to install, Perfectly insu-

lated. Can be bent into any shape.

Made of copper strip properly in-
sulated. Neat and durable.

We offer our agents 20 percent

discount on nearly all standard goods

.not listed on thess pages. Send us your
order—we give you the right price.

PRINTS OF POPULAR CIRGUITS

These prints give a full-size panel lay-
out schematic hoekup, hook-up showing
parts wired and explanatory notes. With
them ag a guide anyone can build a set
that will operate perfectly and bring in
the long distanco stations.

P621 One Tube Reflex and Amplifler.
Fach IDc
P622 Single Circuit Tuner.

P623 Reinartz Tuner using Spider Weh
Coil. Each

P§24 Radio and Aud.lo Frequency Atu-
plifier, Each

P625 Short Wave Regenerative Set,
uging two Variocouplers. FEach

P626 Honeycomb Ceil Circuit and Am-

“GONSOLIDATED” RADIO PLAN
PAGKETS

Designed and laid out by the foremast
radio engineers. With their help voa can
build an outfit that will give the finest re-
sults. Every paecket contains complste in-
struction for the construction and tells what
tools and parts are nesded. Detailed direo-
tions for drilling, mounting and wiring,
also how to handie set after it is built.
Thousands of sets have been butlt from
these plans and are in perfect operation.
Folder giving detailed description of each
packot sent on request. For more complete
description of thess paekets see the Cons-

ad Co. advertisement in this magazine.
Prlce per packet .

Order item wanted by article mumber.
P640 How to make a Neutrodyne Recefver.
PG41 How to make a Reinartz Receivel.
P642 How to make a Regenerative Receiver.
P463 How to make a Cockaday Receiver.
P644 How to make a Reflex Receiver.
ﬁF’641§J How to make Detector and Ampli-
cr
P646 A_ll ‘about aerfals and thelr construc-

on,
P647 Twenty Radie Diagrams of Latest
Hoek-ups.

P648 14 Radio Formulas and Diagrams.

P649 How to make an Auloplex Receiver.

P650 Hew to make tho 5T100.

Complete Sets of Parts for Popular Circuits

Only high grade parts are used in these sets and each pari is guaranteed to be

perfect. L of
many different conditions.

Each one of these circuits has been trled and successfully operated under
The detailed instructions and diagrams supplied with each

set make it easy for any one without previous experience to build an outfit that will

give most satisfactory results.

HAZELTINE NEUTRODYNE 5 TUSBE
CIRCUIT

P858 Completo set parts .
Essential parts licensed under Hazcltine
patents. A sot that will give really won-
dorful results. Only the highest grade
parts_are -used. Tho following items are
inaluded:
1—7x24x3/16 Formica panel.
3—Rheostats with dials.
8—4 inch Bakelite dials.
S=——DBakslite sockets.
3—Composition top binding posts,
3—.0005 Bakelite end variable condensers.
1—7x24 high grade cabinet.
3—DNeutroformer transformers.
2—Neutralizing Condensors.
1—-Variable grid leak and condenser.
2~—DBarawik audio transformers.
1—Base board for mounting.
30 ft. tinned bus bar wire.
Instructions for assembling and wiring,

ERLA SINGLE TUBE REFLEX
CIRCUIT

P859 Complete set parts ..

The following parts are included:
1—Erla Reflex Ne. 1 Transformet,
1—aAudio Transformer.
1—Variocoupler silk windings on bakélite

tube,
1—. 0005 Bakelite end Variable Condenser.
2—RBakelite standard base sockets.

~002 Mica condenser.
1—.001 Mica condenscr.
1—.00025 Mica condenser.
1—Fixed dstector.
1—High grade rheostat.
2—3 inch polished Dblack dials.
8—DBinding posts with composition tops.
L dozen switch points and 4 stops.
Z—Switeh levers.
1—7x14x% Balelite panel.
P423 Tine 7x14 Cabinel mahogany
finisk, Extia $3

AUTOPLEX CIRCUIT
P860 Complets set parts
A single tube circuit that brings in sig-
nats loud enough for a table talker. The
foll[)\vmg parts are included:
2—Wood form Variometers silk wincings.
1—7x12x3% Bakelite panel.

3 inch polished black dials.

1250 turn honeycomd coil.
1—Bakelitc socket with gtandard base.
1—6 ohm rheostat.

§—~Compositlon top binding posts.
8—Name plates.

10 feet bus bar wire,

1—~Consolidated Autoplex pattern.
1—Fine 7x12 cabinet mahogany finished.

COCKADAY CIRCUIT

The following parts ave inclugded:
P86 Complete sel paris
1—Set Cockaday Cails.
2—23 inch potished black Bakeclite dials.
1—Bakelite socket for standard base.
1~—~Freshman grid leak and conhdenser.
1—Vemier Rheostat.
1—Double Circuit Jack.
8§—~Composition top binding posts.
2—High grade switch levers,
1 dozen polished nickel switch peints.
1—7‘14\% Formica panel.
2—-.0005 Bakelite and variable condensers.
1—Base hoard for convenient assembling.
10 feet nickeled bus bar wire.
Diagram and instructions.
P423 Cablnet extra

MIGNON VERNIER VARIABLE
CONDENSERS

P827 .0002 M.F, Bach.....
P828 0005 M.F. Each..
P829 001 M.F. Fach.

Highest grade nstrume Accurate
rating, Eatremely low dielcetric losses. 1n-
dependent friction vernier econtrol insurcs

perfect positive adjustment. % inch sbaft,
No dial included.

FLEWELLING GIRCUIT
P864 Complets set of parts......$02.39
The following parts are included:
1—7x1223/16 panel
1—. 0005 Bakellte end varieble condenser.
3—. 006 Mica condenser,
1—‘7 coil heneycomb mount.

1—Vernier. 6 ohm rheostat.
8—DBinding posts with composition top.
1—Base board for assembling.
Instruetions for assembling, and wirlng.

REINARTZ CIRCUIT

P362 Complete set parts ... 810,75
The foilowing parts are ineludod:

1—7x18x3/1¢6 Bakelite panel

l—DBakelite socket standard base,

1—Vernier Rheostat.

1—.0005 Bakelite end variable condenser,

1—.00025 Bakelite end variabls condenser.

2 ineh polished black dials.

3 witch levers.

1—Green silk insulated coll.

1—Treshman variable grid lesk with eon-
denser.

1 dozen insulated top binding posts.

30 ft. tinned bus bar wire,

1—Instructions for assembiing and wiring.

IFJ'4r,26 Fine 7x18 Cabinet mahogany finish.
Oxtra ., 45

Note:—Ths above does not Include am-

plifter. Set can be supplled with 2 addi-

tional gackets, 2 audio transformers, 2 ad-

ditlonal rheostats, and size 7x21 panel.

P863 Complete with two stage am-

plifier

P425 Fine 7‘(21 Cabinet mahogany

finish. Bxtr.

ULTRA AUDION CIRGUIT
P865 Cownplete set paris
The following parts are included:
1——Spider web eoil wilh taps.
1—.0005 Bakelite end variable condenger.
1—7x12x3/16 panel.
1—Bakelite socket for standard base.
1—Variometer with silk windings,
1—Vernier 6 ohm Rheostat.
]—Varfable grid Jeak with condenser.
3—Binding posts with compesition teps.
1—DBase bgard.
10 feet nickeled bus bar wire.
Diagrams and insiruclions.
P424 ¥ine 7x12 cabinet mahogany
finish, Extra $3.05
The ultra audion cireuit gives fine re-
sults with two stages of amplification added.
Set as above with 7x18 panel and 2
au(ho transformers, 2 additional bakelite
soctkets and 2 additional rheostats.
P886 Complete $15.95
P426 PFine 7x18 cabinct mabogany
finish. Exira

LIGHT SOCKE

pos( o8 KET ANTENNA

Screws into any light socket. Replaces
the regular out door antemna. Very satis-
factory for nearby stationy and under favor-
able conditions will bring in distant sta-
Lions. Easy to install. No danger. Gives
clear reception with little statie interfer-

ir]xg: 1deal for people in apartment build-
25.

RADIO SOLDER SET
P538 Com -

soidering .radio

connections or for

general smal] re-

palr jobs. Con-

sigts of soldering
copper with handle, sal ammoniae, solder-
ing salts, solder and sand paper.

THE BARAWIK CO.

Chicago’s Original Radic Supply
House.  Beware of Imitators

102 South Canal St., Chicago, 1L
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BUILD YOUR SET BETTER-AT LOWER T '

SUPERIOR

180’ VARIOCOUPLER
Bach, L8110
A wonderful value,
procduces  excsllent  re-
sults. Green sllK wind-
ings on black fibre
tubes. = Rigid mounting
support for table or
panel mounting. Pri-
: y_ tapped for fine
tuning, Range 200 to 600
meters,

P522 Variometer—same style, Tach $1.10
8uU P RIGR XARI.OCOUF'LER
A ha,ndsome instru- &
ment of superior design

and construction. Stae
tor tube and roter ball

OUR SPEGIAL AUDIO
AMPLIFYING TRANSF
P550 Tach ,.,...%2.25
In quality’ of tone and
volume of sound, the
things a transformer i
built for we guarantee it
to equal or surpass any
other transfarmer.c Neat 7
in appearance. avefully made, Fully
mounted with plainly marked binding post
connections. Wonderful results on one, iwo
or three steps without distortion or howl-
ing. A quality item In every respeet.

NATIONAL SHIELDED
TRANSFORMER
P551 3% to 1 Ratlo,$2.48
P552 6 to 1 Ratlo.. 2.68

YOU SAVE MONEY WHEN YOU BUY FROM US REAU

We Pay Transportation Charges East of the Rockies

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINC

TH!S GUARANTEE PROTECTS YOU—Examine the goods we ShID you. Thoy must

suit you in every respect. If you are net satisfied with your purchase returnm the goeds

at once and we will refund the price you paid.

OUR SPECIAL VARIOMETER AND VARIOCOUPLER

Build into your
set rellable instru-
ments. You can de-
pend on thig varfo-
meter and vario-
coupler to give you
the best resuits in
any circuit working

X mar
3% inch shaft.

of moulded red brown

balelite, Large sinc

green sillkk windings in-

suro highest efficiency.

Table or, panel mount- -

ing. 34 inch shaft. Superior results in eir
cults for 180 to 650 meters. Tapped pri-
mary for finest tuning. Noiseless contacts.
P526 Special single eircuit type. . ..$3.75

SUPER MOULDED VARIOM ETER
P412 Each...$2.48

Polished black

moulded rotor_ and

stator forms, Maxi-

mum inductance with

greatest efficiency and

minimum distributed

capacity. A bighgrade

fnstrument thai will

get the best results.

Wave length 180 to 600 meters.

EXCEL MOQOULDED VARIOMETER
P524 ©Each. 4.45

A wonderful value at
our price. Properly de-
sigmed an d constructed.
Polished black hakelite
rotor and stator forms.
Targe size green Bilk
wire insures greatest effi-
clency. % inch shaft. i
Noiseless pigtail connection. Table or
panel mounting. Split stalor winding with
binding post comnections.

SUPERIOR VARIOMETER
P525 Each....$3.68
Torms moulded of
red brown balkelite, A
. neaf handsome instru-
‘ment. Green silk
windings caleulated
for highest efficiency.
%4 ineh shaft. Noise-
less pigtall connee-
tlons. Table or panel
mounting. Produees superiol’ resulls in any
tyve circuit 180 to 650 meters.

RADIO INDUCTANCE COILS
Carefully maie—fine
looking coils. Highest
efficiency. Low distrib-
uted capacity effect. low
resistance «— high  self
inductance. Very firm
impregnation. Range
givep is In meters when
used with .001 variable
condenser,  Mounted coils_ havo standard
plug mountings Art Not Art Price
Range No. Mntd, No. Mntd
120- $.28 P3 §$.7
175- .30 P
230~
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“able cnnsuuctien
Made of nolished

bla.ck balelite.
Mount on front of pan
BACK OF PANEL MOUNTING
Mounts back of panel, with lknobs or
dlals on front of panel. Helps make a
neat efficient set. P342—EBach.. .$4.45
COIL MOUNTING PLUGS
Moulded of genuine bakelite.
P344 Plug for mounting
“‘noneyeomb’”  inductance cgiﬁl

P345 Stationary plug to fasten
mountcd coil stationary 4;:1

181
P346 Movahle plug to fasten mounted
¢oil to panel so it cau be retated. .89¢
P343 TFibre strip to hold colls Tov
mounting, Two foot piece. 15¢

SPIDER WEB COILS

P290— 25 turn 39¢ P292—50 tum 47¢
P201— 35 turn 42¢ P293—=75 turn 54¢
P294—100 turn, Each . 66¢
A new popular type of inductance of lnvhest
efficlency. Lowest distributed capaelty and
lowest high Irequency resistance. Ifirm green
silk windings with fbre meunting strips.

from 180
meters.
and

to 630

In design
construction

they are the best.

Only the

highest

grade 1naterials are

used.

The

prices

quoted save you 30

to 40

P418 Variocoupler. FEach. .. .
The most cficlent type of couplér, insures
better tuning and louder signals. TPrimary
and sceondary wound on natural uncolored
genuine balrclite tubes, IHandsome green
sillk windings. Primary tapped for fine
tuning. Can be pancl or table mounted.
3-16 inch shaft.

per
Why pay more?
.$2.45

cont,.

P410 Vavlometer., Each. .$2,10

Perfeet in design and construction.  Accu-
rate wood forms thoroughly seasoned, Cor-
rect Inductive ratios, Solid baked windings.
Plenty of large sized wire insures highest
efficiency. A strong high grade instrurcent
that will give you lasting servics, 3/16
inch shaft.

$0LID BARE COPPER WIRE
Solld bare copper wire for aerials, leads
or wiring instruments,

So0lid Bare Copper Wire, size 14.
P240 100 ft. coil [
...........3225

P242 500 ft. eoil..

Solid Bave Copper Wire, Size 13,
P244 100" c0il 67¢  P245 5007 coil $3.05
STRANDED ANTENNA WIRE

Cabled of fine copper strands, Very flex-
ible. High tensila strength, Bestfor aerials.
P248 100’ coll 580 P249 500 coil $2.75

MAGNET WIRE
Insulated copper wire. Best quality even
<drawn wire, one piece to a spool. Priees

nuoted are for 8 oz, $pools unless other-

wise stated. WNote, our prices are prepaid.

Double Cotton| Enarasled
Coverad Insulatien

Number P9g0|Number P992
Gauge Price Gauge Price
39¢|20 35¢

Green
Elik-Covered
Number P391
Gauge Price
20 $0.7

2.
4o
6

2
2
2
3
3

38 (40z.) 1.30

TINNED COPPER “BUS BAR’™ WIRE
Size 14 tinned copper wlre. For wirlng

sets. Best size for neat job and easy

soldering,

FP957 Round. Ten feet for .l2¢

FP958 Squarc. Ten feet for

SPAGHETTI
Tor covering connecting wires in sets.

For size 12 and 14 wires
P955 Finest quality braided and salur-
wted with best baked lustrous transparent
insulating varnish, 3 fect for 19¢
P956 Begt qualityr brald and coverad with
plack insulating compound, 3 fect for..9c

PORCELAIN BASE SWITCHES
P Tine white poree-
lain bases. Copper
contacts and
blades. Can he
: used as anleana
i switches,
P385 Smgla Pols Single Throw.
P383 Single Pole Doubls Throw.
P3584 Double Pols Double Tlhvow.

BRASS ROD
Supplied only in 8 inch lengths,
P86 Threaded 6/32, per 8 In. length 6¢
P963 Threaded 8/32, per § in. length 8e
P965 Solid 3/16 in., per 8 in. length §¢
P967 Solld 4 in., per 8§ in. length.. 9e¢

Each 20¢
Each 320
Xach 50¢c

ANTENNA INSULATORS

P260 Size 1x314. Compoe-

s[uon, metal eyelets. :

for 7¢

P263 szbed Poreelain in-

ﬁulnt.or 23 in. long. Ea. 6¢

Dezen PEL

P265 Ribbed porcelain insulator—5 inches
long.  Fach

LEAD-IN INSULATCRS

P270 For 4 inch
walls or less....
P27t For 9
walls oy legs....
The only practical
lead-in insulator for aerial wires. Small,
neat, effecilve, durable. TFits 58 ineh
hole. Seourely locked by twa adjustable nuts,

OUTDOOR LIGHTNING ARRESTER

P980 Price .....$1.55
Protect your instruments
with this lightning ar-
rester. Weatherproof por-
celain case, _Air gap type.
Permanent. Durable. Un-
derwrlters appreved,

P98 f Eac .85¢

A clependuhle pwteetm, al-

ways on guard, Small and
compact. Weatherproof por-
eelaiu case. Easily fastened
and connec Underwriters
approved. Lists for $1.10.

COFPER FOIL

P%68 Per pieco
Thin copper foil fer
6 inches wide, 2 fcct long, 005 in.

RADIO SOLDERING (RON

shielding panels,
thiclk.

P540..8.150

SOldered connections in radio sets pro-
duce Detier results. This guaranteed jron
is exactly right for radio work. A neat
solid eonnection qulekly and essily made.
Operates on any lighting current 100 to
120 volts. 6 ft. cord with attaching plug.
Length 13 inches. Heats quieldy, will not
overheat.

Heavicr irons fer gencval repair worl
Wondexful values at our prices.
P54 | Medlum size
P542 Large slze 4.25

Note that our price 1s pre-

paid. The same high grade

style of transformer as ahove

nclosed in & mmetal case

whmh completelv shields it from any out-

slde wagnetic influences. Free from howl-
ing and local diaturbancges,

OTHER STANDARD BRANDS AUDIC
FREQUENCY TRANSFORMERS
TFresh, clean stock in original containers.
P232 THORDARSON Ratio 3% to1 $3.30

P233 THORDARSON Ratio 6 to 1.
P553 Acme.

P954 Coto.

P555 Fedeval,

P712 Radio Corp. b 5.70
P234 All American 10 to 1 Shielded 3.80
P239 All Amerlean

P230 All Amevican 3 to 1 Shielded 3.60

FLYING TRANSFORMER
P500 For 201A or 301A
Tubes $1.58
P56l For 199 or 11 or 12
Tubes 1.58
This transformer will produce
wonderful results in any type
of regular er reflex radio fre-
quency circuit. Perfect for one, two or
three ‘stages. Compact, eonvenient form,
casily mounted. Range 175 to 600 meters.

OTHER STANDARD BRANDS RADIO
FREQUENCY TRANSFORMERS

P568 Our specml—-a.s good as any ef

them

P502 Dubilier.’

P563 Coto. Eaeh

P565 Acme, Fist stage.

P566 Acme. Second stage.

P567 Acme. Third stage.

P7 14 Redio Corp. Eaeh ..

P995 All Amerlean. Each

P575 Erla. Tirst stage.

P576 Erla. Sceond stagze.

P577 Erla. Thxrd stage.

P578 Erla. Refiex No. 1, 2 or 3. Ea.

LONG NOSE PLIERS

ngu_wm_manna._n
[E N T N
GG O DT on O o

for

fine hardened steel.
Length, 5 in.

DIAGONAL JAW NIPPERS
95 ceommes

fine clectriral
work, made of hard-
ened steel. Length, 5
inches.

PO74 Bach ., ..........

Espeeially sultablo f radl
handle any gize serew used. Smaller driv-
ers nest inside larger one and are held in
placa with serew cap, Made of steel, nickel
finished.

ENCLOSED VARIABLE CONDENSERS

One of the best made con-
il densers. Rigld, accuvately
spaced aluminum _ plates.
Formica _ends. Engraved
scale. I{ngb and pointer.
¢ Clear transparent case,
P806 43 plate .001
Mrd. $2.80

2.4%

PBO8 21 plats .0005 Mfd,

PANEL MOUNTING VARIABLE CONDENSERS

These are especially high grade con-
densers and ‘e guarantee them to he le-

chanically and electrically perfect.
polished end plates of
Shafts 14 inch diameter.

Fine
heavy bakelite,
Sturdy, heavy

aluminwu alloy plates perfectly spaced to

insure smooth,

oven,
Our low priccs save you mroney.

reliable capacity.
These

condensaers are of the very best male and
are not to be cempared with many infe-
rier, cheap condenscrs offered. We guav-
antec them to please you or your meney

back. The vernier

style has ene sepa-

ritely controlled plate which permits of

the finest tuning.
hese values are una
REGULAR STYL
3 plate
5 plate
—11 plate .0
P313—31 plate .0
P812—43 plate .0

Quality eonsldered,
nproached by others.
VERNIER STYLE
Including Dial and Knohs
P825—14 plate .00025 mfd. .,...$2.4
P624—2§ plate .0005 wmfd. ..,..., 2.7
FP826—46 plate .00 mfd. ..... 2.9

TINOL P969 Per tube..l%¢
A combined selder
and flux in handy
I' form, Put a Httle on
¢ tho connection, heat
with a mateh, toren
or selder iron and you have a neat olec-
trieally and mechanically perfect joint.

AUTOMATIC BLOW TORCH
P543 Taeh .,........8L19

Bums denatured aleohol,
Autewatically generates point-

flame in & few seconds.
Easy to solder joints in hard | |4
places, Lights with a mateh. [
Burmms 20 minutes an one fill-
ing. 5% 1nches blgh, 7% inch
dlameter cylinder. Works fino
with Tinol listed above.

SUPER BLOW TORCH
_P544 Each .. .. cee.30c

Burns denatured aleohol. Vest
poeket slze. Blewing on tube pro-
duces a hot pointed flame. Lights
with a match, Works fagt. Bums
10 mlnutes on one filllng. Tasy to
solder- jeints in hard places 3 in.
bigh. 7 in, ¢ylinder. Long rub-

# ber tube. TProduces fine joints

THE BARAWIK CO.

Chicago’s Original Badio Supply
House. Beware of Imitators

102 South Canal St., Chicago,

with Tinol listed above.
I11.

5 to 1 Shlelded 3.80 [

TRICOIL RADIO FREQUENCY AMPLI-
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{THE BARAWIK CO.

l - I.I- 'I.Ii-

WITH BARAWIK QUALITY RADIO GOODS

YACUUM TUBES
% Standard Brands—Cunningham,
% Radiotron. Every one guaranteed
) new and perfect. We will ship
brand m scock unless you speci-
fy other
P05 Detector TV200 C300

Bach
P[ I2 Amplifier, UV201 AC3

&

[

11

139

PPPchb
ToELE

PI |8 5-Walt Tlansrmtter.
P07 WDI11 Cl1. Kach.
P10l WD12 Cl2. Each.
P02 UV198 €298, Each
P104 UV199 Adapter fits 199 tube to
standard_socket
P108 WD11 Socket, Each
Pi09 WDI11 Adapter. Each....

BAKELITE TUBE SOCKET

P 140 Standard base. .390
P14l TV199 base...39¢ [f
Moulded cf zenulne red

brown bakelite.

post connections.

table or pancl mounting.
Neat and strong.

a— owmoo

oo

199 SOCKET

P145 FEach 59¢

Moulded of high insulating
malerial. $ponge rubber hase
prevents ringing in  tube.
Plainly marked binding post
connections. Neat and esmpact,

STANDARD TU BE SOCKET

Ba.keltte bage. Pollshed
nickoled tubo.  Mighest
quality socket on the mar-
ket. Best insulation. Posi-
tive contact. DMarked ier-
minals. For base or panel
mounting.
FILAMENT DONTRDL RH EOSTATS
2 6 obm. Jach....38¢
... 40¢
L ladg
8 ohm Vernier. . 95¢
grade.  WIll give
real service. Durable and
lasting,  High heat resisi-
ing base, diam. 2147” in.
Tapered polished black knob 1% 7 diam.
Potentiometers. Mateh above rheostats.
Same bigh grads construction
PI51 200 ohm. Each.
P(52 400 ohm, T
OTHER STANDARD BRAND
PIZQSIEDSTATS and PDTENTIOMETERS
$1

Filkostat. Tach

EBradleystat.

Bradleyometer 200 ohm, Each 1,89
Bradleyometer 400 ohm. Tach 2.89
Howard 8 ohm Plain Rheo.Ea. .85
Howard 8 obm Ver. Rheo. Ea. .25
Howard 25 ohm Plain Rheo. Ea. .85
Howard 25 ohm Ver, Rheo. Ea. [.25
Howard 40 ohm Plain Rheo. Ea. .85
Howard 40 ohm Ver. Rheo. Ea. 1.25
Howard 20 ohm Petentiome-

Each 1.25
69
I.

Klosner 8 ohm Vernier. Eaeh .19
Klosner 30 ohm Vernier, Each 1,45

Amperite with mounting. . 95

SUPERIOR RHEOSTATS

PI33 § ohm. 89
P154 20 ohm.

P155 30 chm.

The finest rheostat. .
cven action. Best design, hest
workmanshin,  Supplied with at-
tractive dial and knob.

Potentiometers to mateh ahove rheostats
with dial and knob.
PI56 30 obhm

QUICK ACTING RHEOSTAT
24 6 ohm. Bach. . 79¢

25 15 ohm, Each..88¢
26 30 ohm, Each..990
Vernler i

aevery degrec of resistance.
Pushing knob in turns off
the filament.

P
Pl
P

WE PAY TRANSPORTATION

CHARGES East of the Rockies

PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY
FAST SERVIGE—TRY US AND BE CONYINCED
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU-—We handle only the best goods. carefully tested

and checked by expert radio enpineers.
ragus that will give superior results.
es
deceive or mislead.

You are assured of getting guaranteed appa-
And while pur goods are hest, our prices are low-
OQur goods egual or surpass the claims we make for them.

We do not attempt to

Our reputation for fair dealing is our most valued asset.

HOW TO ORDER—Write your Order plainly, state Article Number,
Posteffice or Express Money Order,
Prempt Shipment is assured when these directions are

Price of itoms wanted. Send
Banle Draft for Total of Order.
followed.

Deseription and
Certified Check or

ENGLOSED DBETECTOR
One of the finest crystal
deteclors on the market,
supersensitive galena crys-
tal enclosed in heavy glass
shield.  Quick, positlve
adjustment.  Brass parts _.
polished nielel finjsh.
P730 Tach.........88¢

GALENA DETECTOR
Basy fine adjustment.
Crystal mounted in cup.
} Moulded base and knob.
Brass patts polished
nickel finish. An un-
cqualed value.
.59¢

P732 Each...
DETECTOR CRYSTALS
P736 Galena, Arlington teslted, piece
P738 Silieon, Arlington tested, plcce
P735 Tested, Galena, Mopunted, piece
P737 Tested, Silicon, per plece.....
£739 Genuine million point crystal. Ea. 29c

STANDARD BRAND FIXED CRYSTAL
DETECTORS

19¢
19¢
9c

The latest development in Crysial Detee-
tors. Give Detier results and more reliable
than old style, Used in Reflex circuils.
P742 Grewol Detector. Liach
P743—DB DMetal Detector.
P744 T Metal Crystal.
P74| Gold Grain BDeteetor. ..
P745 Yellow Tip Detecior. TFach..
P746—Du-Tec¢ Crystal. Each..
SUPERIOR VARIABLE

GRIO_ RESISTANCE
Pi§7 TFach 80
P168 WIith 00023 Con
denser 98
Eliminates hissing,
ifies signals,
smoothly varied from 0 to 6 megohms by
half 1tum of knob. Easily mounted on any
panel.

TUBULAR GRID LEAKS AND
ONDENSERS
V ery convenient.
Perwmit of quick
change of leaks or
condensers of varying
capaeity. Cut shows
leak mounted, Leaks
and condensers have same appearance. Each
part pricod separately,
P849 Grid Leak, Ea.ch
Resistances— 4%, 1, 1%,
10 meghoms. Speeify whieh size is wanted.

P831 Grid and Plate Condensers. Ea. 39c¢
Capacities .0000235, _0001, .00025,
.0005 mfd. Specify which siza Is wanted.

¢
o

Mountings. Bakelite base.
P840 Single mounting.
P842 Double mounting. Tach
P844 Triple mounting. Each
ST ANDARD BRAND VARIABLE
GRID LE
Pi77 FLeshman back
of panel style...590
P78 Freshman back
of panel style with
.00025 Condenser 79c :
Pi71 Freshman hase
mounting type with .000235 Condenser.. 790
P172 Durham Variable Grld Leak with
Mountmg e . 9
173 C.R.

L. Varl i ‘Leal. . §1.
PI75 C.R.I. Variable Grlcl Leak wuh
grid condenser. $1.48

COMPOSITION DIALS
P92 | Diam. 2 in.for 3-16 In. shaft. Ea.
P922 Diam. 2 in. for % in.shaft. Ea..
P923 Diam. 3 in. for 3-16 in. shaft, Ea. 22¢
P924 Diem. 3 1n. for 1 in.shaft. Ea...220
P925 Diam. 3% in. for 14 in.shaft. Ea. 27¢
Handsome dials moulded in one plece of
polished hlack composition, 2 inch size has
270° scale marked 0 to 100 finely engraved
in contrasting white emamel. 3 inch slze
hag 180° scale marked ( ta 100.
BAKELITE DIALS
P931—2 in. Diam. for
8-16 in. shaft. Each.
P932—2 in. Diam.
14 in. shaft. Each..
P933—3 in, Diam. for
3-16 1n. shaft. Fach. .
P934—3 in. Dlam. for
14 in. shaft. Eaeh....39c¢
P935==4 in, Diam, for 1} in.shaft. Ea. 48¢
Moulded in one niece of genuine bakelite
in polished bilack finish. Finely engraved
scale in contrasting white enamel. Sure
grip knob that Ats the fingers. Higher
grade dlals for good sets. Match pefectly.
VERNIER DIAL ADJUSTER
P§41 Each [
Fasily Installed at edge
of dial, gives finest vor-
mer adjustment of con-
denser or inductance, A
Polished blaek knob.

great value.

FRESHMAN MICA CONDENSERS
0875 mfd. 26‘c

Soanomn

Tyvopoe?

SUPERIOR RADIO JACKS

Finest grade jacks.

Improved design.

ost materials,
Phosphor  bronze =
springs. Silver con-
tact polnls. \nckel finisb. Mount on
nanels % te 3 in.

390 Open eircuit,
Closed circuit.  Each. .
Two circuit. Each
Single ¢ireuit filament control. . .
Two circuit filament control...

STANOARD JAGKS AND PLUG
P387 OQpen clrcuit jack. Each.
P388 Two circuit jack. FEach.
P396 Plug takes two sets of phone
Well made, durable, smooth wo
nickel finished frame. Well insulated.

68¢

BUPERIOR RADIO PLUGS
P393 With set

screws for fastening

cord, Eacb....35¢ !

P397 Two- wny —_— i

takes two pair

style cords. Llsts for $1.00, Xach..59¢
Highest grado plugs. Fit any standard
jacks. Polished round barrels.

SWITCH CONTACT POINTS
Brass polished nicke] fnish. All
havo 3% 1in. long size 6-32 screws
and two nuts. All prices tho same.
Dozen 15¢ Hundred $1.00
Qrder by Artlcle Numbe1
P360 Head, %" diam.; %4 ” high
P362 Hcad, 8 167 diam.; %* high
P363 Ilead, 3-16" diam. ¥ 1-18” high
solder Lugs to Fit Contact Peints
Also for connecting wires to
binding posts. ete.
P385 Dozen 8c Hundred 300

Tt

SWITCH LEVER STOP

Brass polished nickel finish,
P388 Dozen 180 Hundred $1.05

SWITCH LEVERS
Very neat polished blaek com-
nosition knob. Exposed metal
parts polished nickel finish, |
Fitted with panel bushing and
two set nuts. A high crade

switch,
P381 1%” Radius. Each ldc

INDUCTANCE SWITCH

285 Prles including
lmob and dial..§1.27
Mounts switch points
and contact lever be-
hind panel, Only one
hole needed to mount.
15 gwiteh points, any
number of whi¢ch may
bo used.

BINDING POSTS
Brass, polished nickel
Gnish. Washer and 6-32
In. screw oxtending %

io,
P370 Large size—bar-
re] and knob %" long.

70c

P370.2. 4 P372 Smaller size-~— P376-8

barrel and knob 9-16" long. Dozen. . 70¢
P374 Large size wilth compesition kneb.
Dozen 45¢
P376 Largc Slze with hole for phone tip
or wire, O¢
P378

zen
%\all size with hole for pbone tip
or_wire. 35¢

Dozen

P238 Each 85
Quickly and securely
mounted by drilllng one
hole. Only knob and §
pointer show in front of EQ
panel, Connections ean
bo seldered before fast-
ening switech, making

assembly much easier.

BARAW!K QUALITY HEADSETS
P770 Per Set, 2000 ohms
These headsets have preven on rlgld tests to be one of the

very best on the market.
an unusuval volutne.
. the hest selected matorials.
ished finish with pelished blaclk ear pleees.
head band ccmfortably and quickly fitted to the head.
plied with 3-foot cord.

The tone quality 15 excellent with
Skllled workmen malie them frem only
The reeeiver cases are fine pol-
Tabric covered
Sup-
These sets were designed to sell for

much higher prices than we ask, and at oUr price are 2 won-

derful bargain,
them and agree

We guarantea that you will be pleased with
Lhat they are the best value by far vet offered.

1f they dun’ts%lgn vou we will cheerfully return your money.

P754 Baldwin Type C with
universal jack plug $10.45

P758 Western E
Red-Head, 3000 ohm .7
Brandes, 2000 ohm.

Brandes, 3000 ohm. 186.75

DARD BRAND HEADSETS
P764 Frost, 2000 ohm $3.30
P766 I'rost, 3000 ohm $3 95
ectric $9.50 P759 Federal ... .. 8550
P75 Murdock 56, 2000 ohm. S 5
P752 Murdoek 56, 3000 ohm, .. g

3.2
$3.9
P759 Diclograph Aristecrat 6.6

PLATE CIRCUIT “B" BATTERIES

You can make real sav-
Ings on these batteries.
We guarantee them to°

regardless of price.
tra long life,  Don’t
throw away your money
on eheaper inferior useless batteries.
P180 Signal Corps type, small size. 1
22% volis. Eaeh i1
Large size, 5 taps 16%. 18, 19 %,
21 and 22 volts. Each $1.45
P184 : Variable Large Navy sizo, 16 %x4x3
mches, 3 taps, giving range from 16’{2 to
2235 volts in 1Y% volt steps. Tacl.. 95
P188 Combination Tapped 45 vults, 30
13x4x3 battery. Tapped to give 45,
2 93,18 and 1634 volts, Handles
both deteatot‘ and amplifier tubes. Ea $3.28

“8" BATTERY METER
P189 Each .980

Reads 0 to 50 volfs. Accus
rately tells you the exact con-
dition of your ’* Battery,
Convenient watch size. Pol-
ished nickel caso with wira
lead

STORAGE “A* BATTERY
A high grade bat-
tery, Guaranteed for
thros ycars. Made
of best new mate
Tials.
The Dbest
buy on the market. [§
Try one of these
hatteries on your |§
set for 10 days. If
at the end of that
time you are not
fully satisfied with the battery return it
and we will refund the purchagse price.
Pi94 6 volt, 40- 80 amp. size. Ea.§ 9.90
P196 & volt 80-120 amp. size. Fa. $13.25

HOMECHARGER
BATTERY CHARGING RECTIFIER
Charge your battery at homa ovor
night for a few cents.  Simply con-
nect to any 110 volt 60 cyele llght
socleet, turn on cwrent and recti-
“fler does the rest autematically..
Will work for

years wlthout at-
tention.  Simple
cennect[nns. Givo
a tapering
charge which bat-
terles sheuld
have, You can
make it pay a
profit charging
l vour friends”
auto batteries.
Long connecting
cords with pair
of battery clips.
For 6 volt battery $12.9
For 12 volt battery
HYDROMETER
P90 Each
Accurately tells you 1tho condition of
your storage battery. Helps you keep your
batlery in hetler condition.

BATTERY GLIFS

P204
P203

Clip onte storage battery
terminals. lead coated. Make
Positivo non-corrosivo contact at all times,

WIRE CONNEGTING CLIPS
- a9

Per dozen 0o

Smnll conneeting ellps for

quickly fastening leads gn-

to hinding posts, etc. Handy

and uscful. Every radloist should have at
leasl a dozen.

MELOTONE LOUD SPEAKER

PGI [ Price $4.85

One of the best

popular priced

sncakers.  Talks

loud and eclear

Compares  favor-

ably with more

b etpensive malkes,

® Fibrehorn. Heavy

T metal base.  Flve

foot cord. Nickeied geose neck. 6% im,
bell.  Size over all. 14327,

STANDARD BRAND LOUD SPEAKERS
AND UNITS X

Murdock Loudspealer.......
Barawik with Baldwin unit.. §.75
Pathe Loudspeaker,

Altlas Loudspealer. . .. ..
Magnavox 13 Loudspeaker. .
Magnavox M1 Loudspeaker. .
Musi¢ Master Loudspeaker. .
Genuine Baldwin type C unlt 5.
Murdoeck Special Unit

Brandes Table Talker

Baldwin Loud Speaker
Dictograph Dictegrand

Atlas Unit. |

PHONODAPTER
P771 9,
The Phonodapter will
fit any phone. Metal
tube fits any standard
phonegraph. Make
your phenograph &
lsud talker. Fitg
Columbia, Victor and
Sonora  phonographs,
lg made entirely of
pure soft rubber with hrass tube insert.

Chieago’s Original Radio Sup-
ply House. Bewars of Imitators.

102 South Canal St., Chlcago 1.
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Noiseless - P2rmanent
14 to 10 Megohms

A7 7R RN XN 70 TN 7 R 2l KR T KT

Retail Price
5185

Condenser
00025 ME

35¢ Extra

- Savs inwzwm -

E. T. Flewelling, inventor of the famous Flewelling
circuit, recently tested a number of Bradleyleaks in his
laboratory and after a thorcugh test writesas follows:

“The radio market has been sorely in need of ap-
paratus of such a high type as the Bradleyleak, and I
feel that you are to be congratulated because of the
action of this grid leak as shown under test, 1 donot
hesitate to say that, so far as my tests are concerned,
it is the best grid leak that I have tied and the only
leak that comes anywhere near approaching the ideal.
It is a high-grade piece of apparatus in every respect
and I am only too glad to congratulate you again.”

Mail this Coupon —Today!

E, T, FLEWELLING

1s the best
have tried

The Bradleyleak is the result of 20 years’ experience
in the manufacture of graphite disc rheostats., It con-
tains no carbon or metallic powder. [ is distinctly a
disc rheostat. A smooth range from 14 to 10 megohms
is obtainable without steps or jumps by simply turn-
ing the adjusting knob. The Crosley laboratory found
it unaflected by atmospheric conditions.

Many of the new circuits, such as the Flewelling or
other highly-selective circuits, work best when equip-
ped with the Bradleyleak. Try one on your radio set
and you will be amazed wich the improved operation.

Is Your Grid Leak Correct?

The following table gives the approximate values

ALLEN-BRADLEY CO.
287 Greenfield Ave., Milwaukee, Wis.

Please send me your folder describing the

Co,

Electric Controlling Apparatus

|
Bradleyleak and its construction. i

G 28{7‘ 1 i Milwaukee,

reentie "§ Wisconsin

Name..... Weeesirereamsisaesunsn reraes Ave,

Address .......... e e | Mamgicturers of graphite compres-
| sion rheostats for over 20 years.

of grid leak resistance recommended by vacuum
tube manufacturers:

AllleIl(DeFOIESI) DV 6,2 Megohms

C200 - 2 Megohms

C299 - - 2 to 5 Megohms
C301:A - - - - 2 Megohms
uUv-199 - - - - 210 5 Megohms
Uv-200 - - 2 Megohms
UV201-:A - - - 2 Megohms

WD-11 - - - - 3 Megohms, or more
WD-12 - - - - 3 Megohms, or more
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Future Developments of Radlo

By H. GERNSBACK

TRANGE as it may scem, there are still many people who

-have an idea that radio is only a fad, and that it will not

last—all this, in spite of the fact that the industry during the

last two years has leaped from an annual turnover ol approxi-

mately $8,000,000 to about $200,000,000 per year. These same
doubters do not seem to appreciate the fact that radio is well on the
road to becomirg one of the 10 leading industries in our country.
There are many well-wishers, however, who believe that it will
soon be on the same level as the automobile industry is today.

We hear, on all sides, the cry that radio canoot last because it is
not built-upon.a solid economic foundation. The argument is that
the entire radio industry is founded upon broadcasting—which, of
coursg, ds=true. " The line of reasoning then is, that sooner or later
the broadcast stations will find that it does not pay them to broad-
cast entertainmrents (free, and that they will eventually shut down.
And naturally, if. that does happen (so the critics say), the entire
industry will. go up in ‘smoke. They even go so far as to make
analogies. Wwith ‘the automobile industry, Llalmll'lo' that it would bu
just as logical for an automobile manuiacturer to sell a car to his
customer and then provide him with free gasoline.

The ‘trouble with these pessimists is that they preach only half (or
near) truths, - In.the first place, there is no parallel between the
radio industry and any other industry, (this the writer has pointed
out 'in ‘his editorials -for the past 15 years), just as there is no
paral]el for the motion picture industry. The two are distinctly
new thouOhtS on 'this planet They never existed before.

"The’ “Doubtmg Thomases” may rest assured that if there should
at any time arise a threat, or even a near threat, to do away with

free broadcasting, the industry will then rise to the occasion and .

meet that emergency. Of course, there are some people who claim
that broadcasting should be paid for by a Federal tax. Personally,
the writer .does not believe in any such measure. He is of the
opinion that this would be the worst blow that could be dealt the
industry at this time.

Broadcasting, as it is carried on in America today, is distinctly
an American institution. It is founded ‘upon:a broad and human
basis.. That the policy is right has heen proven by the extraordinary,
as well as the tremendous growth of radio in this country. If any
argument were necessary, we would only need to point to England,
France Germany, Australia and other . countries, which have
recently talien up radio .in conjunction with a Governmental tax.
What 1s the result? - The industry has been seriously stifled.

Take the second greatest country, from the standpoint of the radio
industry—England. What is the situation there? The percentage
of stations,.as compared to the United States, is very small, that is,
licensed stations which pay a tax to the Government. On the other
hand, so-called “bootleg” stations, i. e., those which operate with-
out paying a tax, are said to be so great in number as to constitute
a scandal. ]

No, we do not believe that broadecasting should be regulated by a
Federal tax. We believe that in due time the radio industry will
solve the problem, if it threatens to become serious. Probahly in
time mest stations will derive revenue from indirect advertising, as
does station WEAF of New York City. This station, which is
classed as a commercial station, furnishes excellent entertainment,
nearly all of which is paid for by indirect advertising; and the
publicity given the various firms renting this station by the hour
or by the evening has, so far, not proven objectionable.

No lxstener in, for instance, objects to the announcer when he
says: “You w11 now hear the Jones & Jones Department Store
Band,” or “The Male Quartette of the John Doe Garter Company
will now broadcast a selection”. In deriving a monetary benefit
from the indirect advertising the broadcast station will be enabled
to enlist better talent than those stations iithout this means of
support. All in all, we feel certain that the radio industry is built
upon a stable foundation, and that it will continue to grow rapidly.

‘We must now speak of the next set of doubters, those who dis-

. objection has been overcome.

courage their acquaintances from buying radio sets. TFhe argument
in this case 15 that the prospective radio fan should wait for a while,
as the sets at present are not the best that can be had and will soon
be superseded by better ones. Of course, this is a perfectly gdod
argument, though foolish. Moreover, it is .true that if the first
motion picture attendants had been given this advice, we would not
today have good pictures; and if we had not bought the first
squeaky, unmanageable phonographs, we would not have good phono-
graphs today; and if we had not patronized the makers of the first
horseless carriages that puffed along the road and stopped more
often than they ran, we would not be riding in limousines today,

- With all..our progress, we still have, practically every year,
new model phonographs, new and better automobiles, as well as
airplanes, and we will have them for many years to come. The
same thing holds true of our present radio outfits. We will have
new models every year for many years to come. The outfits we
have today are tolerably good ones, and all those made by reputable
manufacturers will be found to do the work as advertised. To be
sure, we still have a good deal of poor merchandise’ with us, but
no reputable dealer will carry it. Aside from all this, there are
really excellent radio outfits on the market today which no one
need be ashamed to own. All these sets perform well and give the
entertainment for which they were designed. So why wait?

White speaking of next year’s set or perhaps of the radio outfit
of five years hence, the writer would like to put a thought into the
minds of our designers.

There was a time when there were no complete radio outfits. We
bought the different parts, such as a loose coupler, detector and
condenser, and assembled them on a board. There was no such
thing in those days as a graduated dial. Then someone conceived
the idea of putting all the apparatus into a box. The apparatus was
then controlled by means of knobs and graduated dials, We have
stuck to this idea for a number of years, but the writer. feels that
this is not the ultimate radio outfit. He believes that the dial and
knob idea is entirely wrong.

Recent expertments, which were made by the writer,” have con-
vinced him that future radio sets will have no dials. whatsoever.
Instead, we will have nothing but a panel on which will be.a series
of jacks, each labeled with the name of a station. . If, for instance,
we wish to listen to KYW, we will insert a plug into a jack labeled’
KYW. If we wish to listen to WDAP, we will insert a plug into
that jack. The plugs will be constructed in such a way- that a
slight turning of one will bring the station in to full intensity. The
plug, in other words, will act as a sort of vernier. When the outfit
is first set up it will be tuned by the owner or by-the firm installing
it, in such a manner that all tuning elements are fixed, or rather
focked. Each outfit will be equipped with a dozen or more jacks, so
that a dozen or more stations-may be listened to. The owner will
first pick out the stations, local or long distance, which he desires to
listen to, and he will then provide his jack-openings with inscribed
tags, identifying each one. It will-then be a simple meatter for
any member of .the: famlly to instantly operate. the outfit.

Of course, the writer'is well aware of the criticism which will
now arise. - What about “other DX statxons we may wish to get?
The answer to this is: If you.wish to .play radio golf, there are a-
quantity of outfits’ with: which that purpose. can" be accomphshed
There:is no reason why a man could not have two outfits, ‘one for
the family and one for his expejlmental work. - But the argument’
for the dial-less, tuning-less radio outfit is a.sound one. ‘A'fter all;
the lady of the house has a right to have radio entertamment with-
out requiring an expert to operate the’ set.

At the present time, the writer ventures to say that there are not
1,000 women in the United States who can-operate the family radio
outht satisfactorily. Radio cannot’ become really great umtil this
. As a matter of fact, i the truth must
be knpwn, the.average househo[der who wants a radio outfit does
not- WlSh to go hunting all over the Universe for broadcast, statrons

1221



1222

Radio News for March, 1924

Recent Novelties in Thermionic Tubes for Radio Work
By J. A. FLEMING. M.A.. D.Sc..F.R.S.

various learned -societies.

Dr. J. A. Fleming, F.R.S.

HE development of the electron tube,

or thermionic valve, as it is called in

Great Britain, is one of the fairy

tales of science. It is an extraor-

dinary testimony to the power of pa-
tient scientific investigation that inventors
should have been able to harness the small-
est thing in the physical universe, the elec-
tron, and through it make the transmission
of speech, without wires, across the Atlantic
Ocean almost an every day affair.

We are not yet nearly at the end of the
wonders which this electron emission from
various substances will enable us to achieve
and the thermionic valve, even in its original
two-electrode form, is destined to become an
engineering appliance of the very greatest
importance.

There are three ways in which the elec-
tron emission necessary for this purpose can
be produced, wiz., by the action of heat on
refractory or infusible metals or carbon, by
the action of light on certain metals called
photo-sensitive and by the spontaneous
breaking up of the atoms of certain ele-
ments called radio-active.

We now have reason to believe that the
atoms of material substances—which we can
handle and weigh—are structures built up
solely of small indivisible particles of posi-
tive and negative electricity called protous
and electrons. In fact, there is nothing but
electricity in this ultra-atomic form in the
physical universe. The physical atom com-
prises a nucleus which is a wvery robust
structure built up of protons or atoms of
positive electricity, and electrons or atoms
of negative electricity, the former predomi-
nating in number. Around this nucleus a
number of segative electrons called the

three great inventions, vig., the telephone, electric lighting cnd vadio telegraphy.
historical and scientific side of these important advances.

PART [

Dr. 1. A. Fleming was the pioncer inventor in comncction with thes clectron tube or walve for radio reception.
He has been for 38 years Professor of Electvical Engineering in University College, London, and is the author of 20
text books on electricity which. have a worldwide circulation, and of nearly 100 scientific papers in the transactions of
He 15 74 years of age and has beer closely and practically connected with the early work. in
He is vegarded as an authority on the

planetary electrons circulate in orbits and
some of these are very easily flung off or
detached.

APPEARANCE OF AN ATOM

We "might picture to ourselves the ap-
pearance of an atom of matter say of
copper or tungsten by imagining a bunch of
grapes, the bunch being composed of white
and black grapes intermingled, This may
be considered to represent the nucleus of
the atom. At distances varying from a few
hundred yards to a mile or tnore, suppose
single black grapes to be moving in various
rings or orbits. These would represent the
planetary electrons. The over-all bulk of
the chemical atom is thus very large com-
pared with the size of the single electron,
in fact, it is about 100,000 times larger in
diameter. .

In metals which are good conductors of
electricity and in those whlch are called the
electropositive metals such as zing, potas-
sium, sodium, etc., planetary electrons easily
become detached ‘from atoms and hence in
a wire of such metal we have free electrons
itermingled with the atoms of the metal
and these free electrons are flying hither
and thither bhetween the atoms with great
speed.

When a wire—such as a Tungsten wire—
is heated to a high temperature by passing
an electric current through it, the free elec-
trons are made to move all together in one
direction. The result-

It has been found that 1f we form an aI-
loy of some of these radio active materials
with others which have a high melting point,
the result is to give us a material which has
very great power of thermionic .emission,
It has been found that an alloy formed of -
tungsten. and thorium has very remarkable
electron emission powers when heated in a
vacuum, This alloy is prepared by mixing
oxide of thorium or nitrate of thorium with

_the trioxide of tungsten before reduction by

hydrogen to the metallic -state. After this,

it is drawn into wire through diamond dies. °
(See Fig. 1.) The wire is.then subjected’
to a particular heat treatment wherein. it is

raised to a temperature between 2,200 -and
2,300 degrees absolute temperature—that is,

temperature measured from. the -absolute.
zero which is 273 degrees below zero Cen-

tigrade. The thorium then makes its -way

to the surface and forms a kind of skin of

thorium atoms on the tungsten wire. Wires .
so prepared for filaments of  thermiviz:
valves or electron tubes are called thoriated
filaments. A fundamental U, S. A. patent
(No. 1,244,216) in connectiow with them was
issued to Irving Langmuir. It was applied
for July 15, 1914,

These thoriated filaments give off elec-
trons very copiously at temperatures far be-
low that at which pure tungsten gives an

ing collisions of these
wandering free elec-
trons withh the atoms
increase their irregular
motions, and thus
cause the heat pro-
duced by the current.
If the irregular mo-
tion of the free elec-
trons is increased be-
vond a certain limit,
some of them may be
flung out of the sur-
face of the wire. This
produces the electron
or thermionic emission,
so called because it is
produced by heat.

OTHER METALS
EMISSIONS

On the other hand,
there are other metals
such as rubidium, po-
tassium  and sodium
which emit electrons
without heating and
merely by allowing
light, especially light
at the violet end of the
spectrum to fall upon
them.

Finally there are
other metals, notably
radium, uranium, and
thorium which emit
electrons freely with-
out being either heat-
ed or illuminated.

— e T —=—

Fig. 6.—The new 10-K.W, ‘renewable filament” vacuum tube used in the
Eiffel Tower transmitting station.
vacuum pump which operates continuously during transmission.

It is mounted directly on top of a
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By courtesy of the General Electric Co., Ltd.

Fig. 1—One of the research laboratories of the General Electric Company, Ltd., at Wembley. On the right is the apparatus for the preparation of metallic

tungsten,

equal emission reckoned in
square centimeter of surface.

Worked at the same temperature, they
give an enormously greater supply of elec-
trons per s¢. cm. per second.

It is well to remember that one ampere is
equal to the emission of 628 x 10" or
nearly 6 million, million, million electrons
per second.

THORIATED VALVE MORE ECONOMICAL

The thoriated filaments are. however, best
worked at a temperature between 1,000 and
1,100 degrees C. or rather above a dull red
heat. Hence electron tubes or valves made
with such filaments are called in England
“dull emitters” (D.E.). It is desirable not
to work them at a higher temperature since
in such a case the thorium “skin” is soon
evaporated and the filament drops in power.
The great advantage of these D.E. filaments
in radio work is that they can be operated
at a lower voltage and take much less cur-
rent and power than an ordinary tungsten
wire receiving valve. A very common type
of receiving valve requires a filament volt-
age of 4 volts, takes .7 ampere to incandesce
and absorbs 2.8 watts in power.

A thoriated or D.E. filament having the
same dimensions as the tungsten one will
give the same electron emission when op-
erated with 1.6 volts and takes only .36
ampere and .58 watt in power. Hence, in
place of a couple of storage cells or lead
accumulators we can use a single large Le-
clanché primary cell such as is used for
ringing electric bells.

These dull emitter valves are therefore,
likely to be widely used in radie work in
out-of-the way places where it is very difh-
cult on account of lack of facilities to re-
charge storage batteries. The only disad-
vantage under which the dull emmtter valve
labors at present is that it costs just twice
as much as the ordinary tungsten variety.
But time and competition will, no doubt,
remove this disadvantage.

amperes per

] The tungsten ingot, after hammering, is converted to wire by the wire-drawing apparatus seen in the center.
drawing equipment for reducing the wire to the very fine gauges required in filament construction.

it passes through the diamond dies when being drawn.

The Marconi Osram Vaive Company of
Great Britain has recently brought out a
dull emitter valve they call D.E.3 which has
a flament that operates between 2.4 and 3
volts and requires only .06 ampere to heat.
It can, therefore, be worlked by two dry cells
(Leclanché) in series and will give 800
hours’ use on one battery. The plate voltage
for this valve used as a high frequency am-
plifier is from 30 to 45. As a low frequency
amplifier it uses 60 to 80 volts. The over
all length of the valve is 75 mm. (3 inches),

Fig. 2—Two rtecent types of receiving vacuum

tubes. The one to the left has an oxide coated

filament and the right-hand tube of English manu-

facture, has a thoriated filament. Both consume
very little current,

MNear the window is more delicate

The wire is heated by means of an .electric curreat as

its diameter 25 mm. (1 inch, see Fig. 2}, It
has a basc with the standard British 4 p.m,
collar to At the ordinary valve socket; other
British manufacturers now supply similar

valves. ANOTHER METHOD

Another method of obtaining a large ¢lec-
tron emission from an incandescent filament
not heatecd above a dull red heat s that de-
veloped by the Western Electric Company
of U. S. A. and Great Britain, which has
resulted lately in the production of a valve
they call the “Wecovalve” which has an ex-
tremely small filament power consumption.
(See Fig. 2.) .

The Western Electric Company special-
ized years ago in the production of a type
of valve filament based on Wehnelt's dis-
covery of the electron emitting power of the
oxides of the earthy metals. To prepare it,
barium and strontium oxides are mixed with
some combustible vehicle such as resin or
parafin wax and the material is painted on
strips of platinum-iridinm alloy. - Between
each coating the orgaunic vehicle is burnt off.
As many as 16 coatings are given and the
result obtained is a metal wire covered with
a dense closely adherent coat of oxides of
barium and strontium. When this filament
is mounted in a highly exhausted bulb with
the usual grid and anode cylinder it gives a
valve of remarlkably low current consump-
tion, wiz,, .25 ampere at 0.8 to 1.1 volts for
the filament and requires only 17 to 22 volts
on the plate, as detector and 22 to 45 volts
as an amplifier. It can,. therefore, be
worked with a single dry cell for several
hundred hours. :

In addition to remarkable improvements
in receiving valves there have recently been
equally great advances in the production of
generating or transmitting valves. In the
construction of large transmitting valves,
lead glass has been used for making the bulb
because it is easily worked and because plat-
inum wires can be sealed air-tight in it.
Glass, however, is very [ragile and in the

[y
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case of large bulbs 8 or 10 inches in di-
ameter the pressure of the external air
amounts to a ton or more on the bulb. Also,
glass, because of its large expansion by heat,
15 easily cracked.

SILICA BULBS

In England the bulbs for large power
valves have been very successfully made of
pure silica by the Mullard Radio-Valve Com-
pany, Ltd. (See Fig. 4.) Silica has a very
small expansion with heat and a bulb of this
material can be heated red hot and plunged
into cold water without cracking. It has,
however, a high melting point and can ouly
be worked in an electric furnace or witlt an
oxy-acetylene flame,

The difficutties of construction have, how-
ever, been overcome and a method of seal-
ing the connecting wires into it has also
been devised.,

Platinum wire cannot be sealed through
silica, but it is found that a molybdenum
wire, which is a very refractory metal, can
be sealed by means of metallic lead.

Such silica valves are now made for gen-
erating 5 to 10 kilowatts of high frequency
power. A great advantage of the silica
valve is that it can be cut open with a car-
borundum wheel, a broken or burned out
filament replaced and the bulb sealed up and
re-exhausted.

This cannot be done so easily with a glass
bulb. Moreover, the silica bulb withstands
cracking when the enclosed anode cylinder
becomes hot.
~As a large transmitting valve is an ex-
pensive article and as the filament in any
case has only a limited life, the problem of

Fig. 4—An English high power tube made of quartz; the filament may be renewed five or six times,
the tube being sealed and exhausted again after each replacement.

designing a tube which may be opened and
the hlament easily replaced, presented itself’
to radio engineers, Also the anode cylinder
must form the outer casing so that it can
be water cooled by a jacket,

Such a valve must, however, have its high
vacuum continually maintained by a pump,
otherwise an unavoidable leak at the joints
will destroy the vacuum.

FRENCH DISMOUNTABLE VALVE

Such a dismouutable valve has recently
been constructed in France by M, Holweck

and has been tested at the Eiffel Tower

Radic Station in Paris.

He has also devised and constructed a
special type of pump called a molecular
pump of the type first made by Gaede in
Germany. (See Fig. 5.)

If this molecular pump is jointed in series
with a box pump or rotary oil pump to
make a preliminary vacuum, the molecular
pump can make and maintain a very high
vacuum in the valve.

This valve contains a tungsten rod or
thick wire as the filament surrounded by a
grid or spiral of wire. The outer metal
case forms the anode cylinder.

A valve of this type of 10-kilowatt size
has been in operation at the Eiffel Tower
station and has proven to be very efficient.
(See Fig. 6.)

If the filament burns out, the valve can
be dismounted, the filament renewed, and
the valve put together again and re-ex-
hausted.

This innovation renders it more than ever
likely that in the near future the thermi-
onic valve generator will replace both the

Radio News for March, 1924

arc and the high frequency alternator as the
prime generator of oscillations in the long-
distance radio stations.

At the present time great attention is be-
Ing given to the possible production of ther-
mionic valves which will operate with cold
cathodes.

As far back as 1909 the author of this
paper described to the Physical Society of
London (Proc. Phys. Soc. Lond, Vol. 21,
1909) the production of a valve in which
the cathode was composed of potassium-so-
diumn alloy in atomic proportions. This sub-
stance is liquid at ordinary temperatures
and in.a high vacuum resembles mercury in
appearance. It has the property of- giving
off electrons under the action of light. If

. some of the alloy is sealed in a glass tube

in a high vacuum with a metal plate above
the alloy a valve will result which rectifies
high frequency alternating - currents under
the action of light. But the electron emis-
sion 1s much less copious than that of a
heated tungsten filament. Moreover, the
alloy is dangerous, as-it is spontaneously in-
flammable and explodes when water is
poured on it. Hence it is not a convenienf

substance to employ as a cold cathode,

Fig. 5.—Sectional view of the Holweck molecular
vacuum pump used with the new French high
power transmitting tube.

Radio Waves Picked Up Eighty Feet Underground

XPERIMENTS made recently in the

south tube of the new Hudson River

vehicular tunnel by radio and electrical
experts proved that steel, iron, mud and
water are no bars to radio waves. The
tests, made at the suggestion of Morris M.
Frohlich, secretary of the New York Tunnel
Commission, was for the parpose of discov-
ering whether it would be possible to use
radic in communicating with men under
ground in time of accident or danger.

The experiment was under the direction of
experts of the Westinghouse Electric and
Manufacturing Company, who brought here
from East Pittsburgh 2 new instrument to

be used both in receiving and in broadcasting

from unusual locations. Among those who

took part in the experiment were G. Y. Allen

and G. L. Beers, radio experts of the com-
pany; A. Hjort, electrical expert of Booth
& Flinn, who are building the tunnel; M. L.
Quinn, superintendent in charge of the work;
Major Charles S. Gleim, the resident en-
gineer; Dr. Edward Levy, consulting physi-
cian of the commission, and Mr. Frohlich.

EIGHTY FEET UNDER THE RIVER

. The party descended to the tunnel through
‘the-land shaft at Canal and West Streets, and
then walked through the tube to the pierhead
line, where the great shield was busy boring
its way toward the west. At this point they
were 80- feet beneath the surface of the Hud-
son river. To reach the ears of the listeners
the radio waves would have to enter either
through the mouth of the tube in the neigh-
borhood .of Canal and Varick Streets and
then, leaving the orifice through the earth,
would have to travel about 1,000 feet under

the river, or they would have to pierce the
water, travel through a heavy layer of mud,
and then pass through the heavy iron walls
of the tube.

When all was ready, Mr. Frohlich held

the loop antenna, while Mr, Beers operated-
the dials. Instantly came word that the
party was in connection with WOR, Newark;
then they got WEAF, WIIN and WJZ,
(Continved on page 1327)

Photo of the assembly in the Hudson river tunnel during the test to determine the penetration of radio

waves through the walls.

A number of broadcast stations were successfully tuned in.

© Photonews, N.Y,
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The Trans-Atlantic Broadcast Tests

By GEORGE E. OLIVER, A.M.L.R.E.

A very ‘éntar:"sfin_g accornt of the successful veception of English broadcasting stations af the laboratory of Dr. J. Harris
Rogers in Washingten, D. C. A wvery sensitive form of receiving sct was emploved, together with o speciplly com- .
strucied loop aerial, the latter bemng placed underground. ‘

junction with Dr. Rogers' latest devclop-
ment, the “Coil Aerial Loop.” The other
set used was a receiver having three stages
of untuned transformer coupled radio fre-
quency, two audio and detector, specially
constructed for the occasion. It may be of
interest to the radio public to know that no
outside antenna was used, as Dr. Rogers
stated that static stravs, and stray induction
in all probability would interfere with the
efficiency of reception. The “Coil Aerial
Loop” was placed in a shielded underground
well 20 feet deep, and to satisfy ourselves
that this was efficient, in a preliminary test,
an outdoor antenna was first tried. Then
by means of a double pole, double throw
switch, the set was switched to the under-
ground loop, which increased the audibility
from 25 to 50 per cent, and practically ali
external interference was eliminated. We
then placed a compass on the table, and by
means of this and a world chart, pointed our
“Loop” at Carlisle, England, which, from
our point of reception was the approximate
central point of the British Isles. We then
listened in, and by means of the many sta-
tions that were working within a seven and
one halt degree geographical radius of this
central, we calibrated our receiver, jotting
down the direction of the loop and otr tun-
ing condenser settings. These readings
were valuable to us, since they afforded

In the laboratory: From left to right are Geo. E. Oliver of Station WRC; W. L. Tesch, Engineer in
Charge of WRC; Dr. T, E. Latimer; Dr. J. Harris Rogers; H. P. Flaharty, Arthur C. Doyle of the
Radio Corporation of America, and D, H. Beatty, Safety Engineer of the Southern Railroad,

ready reference at all times during the- test.
(Continued on page 1270)

HPE reception of the English broad-

cast stations afforded an opportunity

which tested the wares of combined

English and Amervican genius. As

we know, radio stations in both cotmn-
tries heretofore have proved a very effective
500-mile range, although no o¢ne station in
the world can state that at any time it has
worked above this range consistently. How-
ever, it has been the desire of engineers
on both sides of the Atlantic to ascertain
whether it has been merely the fact that
the listening public has availed itself of
local programs, or the apparatus has not
been designed correctly.

In former tests, England has heard sev-
eral American stations, and in wav of jest,
has remarled that the “Vanks” know very
little about receiver design but have a fair
ability in the construction of good trans-
mitters. This jest—to me—seems to be
slightly exaggerated, as both nations have
attained good design in radio science.

During the most recent test, the engineer-
ing staff of the Radio Corporation Station
WRC in Washington, D. €., was invited to
the home and laboratory of Dr. J. Harris
Rogers, the well-known American scien-
tist, to co-operate with him and his assistant
H. B. Flaharty. On Sunday evening, No-
vember 24, our party, consisting of W. L.
Tesch, engineer in charge of WRC, George
E. Oliver, W.R.C,, A. C. Doyle of the
sales and service division of the Radio Cor-
poration and D, H. Beatty, safety engineer
of the Southern Railroad, arrived at Dr.
Rogers’ home about 9:30 o'clock. They
were immediately escorted to the laboratory,
as no time could be lost. Our set had to be
calibrated by local broadcast stations in
order that we might approximate the wave-
lengths of the English stations.

One set used was a stock model Radiola
VII, which consists of a variable induc-
tance, two stages of radio frequency, two
of audio frequency and a detector, in con-

[

No outside
aerial was used
during the
tests, Rather,
a special type
of coil aerial or
loop was em-
ployed, this
being of Dr.
Rogers' de-
sign, It was
placed at the
bottom of a
20-foot under-
ground well so
as to be per-
fectly shielded.
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Radio Benefits Camp Ueterans

By CARROL GEORGE LAKE

Convalescents, weterans of the World War, i the hospital at Comp Kearny, would spend many a
weary howr if it were not for the redio that has been installed for their b;neﬁt.
to their beds, these men find peace iu listentng to the oulside world.

Althowgh confored

Each bed is equipped with a pair of head-phones, which are attached to a distributing line running
from the radio receiver along the wall of the porch.

HE largest radio -installation of its

kind in the world—so far as it is pos-

sible .to ascertain—was’ recently 1in-

stalled in the U.- S. Veterans’ Hos-

pital at Camp Kearny, California.
The funds for the radio set were raised by
the citizens of San Diego and the accom-
plishment represents one of the biggest pieces
of individual work that has been done for
the veterans of the World War in any city
in the country.

The -hospital at Camp Kearny is flled
entirely with veterans—men and nurses of
the world war——who are suffering with tu-
berculosis. Some of them are hopeless cases.
Others have a good chance of recovery and
of a return to normal life. -Still others have
a chance—but only a fighting chance—and
the most adequate remedy that the medical
world knows today to assist this fight is rest.
An American youth is a fighting man. He 13
a “Devil Dog” on the firing line. He fights
for right and for his rights. And, when ill,
he is apt to fight if an attempt is made to
lkeep him in bed. Yet, when he has but a
fighting chance for recovery, anything that
will help to keep him peacefully in bed is of
tremendous therapeutic value.

The idea of a high powered radio receiv-
ing set, centrally located and equipped tc
feed the ears of sick men in several wards
at one time, was the inspiration of three
employees of the U. 8. Veterans' Bureau
stationed at Camp Kearny. They believed
that this radio installation would furnish di-
version for the hopeless cases, help the fight-
ers to regain their lost health, and would
assist those who are soon to buck up
against the world again to rebuild mental
activity.

SET PURCHASED

A self-appointed committee, with the
hearty approval and co-operation of Major
Harry 'Cohn, Medical Officer in charge of
the hospital, appealed to the Community
Service of San Diego. Eventually, the citi-
zens of that city and its environs arose in
enthusiasm to raise the necessary money to
give the patients at Camp Kearny every-
thing that wovld in any way assist these
sufferers to recover, Commiltees were ap-

pointed, business men gave their time, mer-
chants opened their purses and musicians
donated their services—all with unprece-
dented enthysiasm.

The medium chasen to raise the funds was
the presentation of the Gilbert and Sullivan
opera, ‘“lolanthe.””  Countess Wanda de
Turcynowicz, renowned singer who is now
making her home in La Jolla, personally di-
rected the production. Vocalists of social
and musical prominence in San Diego filled
the cast. Chesley Mills gave his services
and directed an orchestra of talent, each
member of which gave his time without re-
muneration. The opera was produced on
the evenings of September 19 and 20 at the
Spreckels Theatre in San Diego and netted
approximately $3,700. This was more than
twice the amount asked for, and made pos-
sible not only the procuring of the radio in-
stallation, but also the purchasing of other
diversional equipment.

The Independent Electric Company of
San Diego was the successful bidder for the
radio installation, and while others said, “It
can't be done,” this company accepted and

QOne of the Camp Kearny convalescents listening
to a radio program picked up by the camp’s central
receiving set,

fulfilled the guarantee demanded by the com-
mittee, ’
THE EQUIPMENT

The hospital wards are separate buildings
~—emergency construction—arranged in two
rows of eight each. In the main quadrangle
petween the two rows of wards are the mess
halls and the clinic building. Because of its
central location, a small room in one end of
the clinic building was chosen to house the
receiving set. The master set has a one-stage
radio frequency amplifier and is supple-
mented by a two-stage power amplifier,

(Conttnued on page 1322)

PR

The radio re-
ceiving set and
power ampli-
fier at Camp
Kearny, which
furnish the
convalescents
with entertain-
ment.
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A Crystal Set Loud Speaker

HE impossible has been made pos-
_sible ‘and it a most siriking manner.
To be skeptical concerning the actual
worth of a loud speaker supposed fa

; amplify the energy from a crystal
detector receiving set without the use of
vacuum- tube amplifiers 15 tu be expected.
The Frenophone was iuvented by S. G.
Brown of the company of 5. G. Brown,
Ltd., ‘of England. It actually does the trick
and in a manner that is ingenious to say the
least. Imagine a loud speaker that will op-
erate ‘satisfactarily, directly connected to a
crystal set and without batteries of any de-
scription. Amplification is effected by me-
chanical means.

The instrument is shown ofn our front
cover, and has more or less the appearance
of aii old type Edison phonograph. A
close-up’ view of the working parts is given

Diagrammatic sketch of the internal mechanism
of the Frenophone, showing the revolving glass
disc and special headphone,

in the diagram, at Fig. 1. Just how the
Frenophone works can be understood by
‘referring to the line skefch, Fig. 2. An

This 45 the first successful iype of loud speaker for crystal receivers that has appeared i the vadio field.
The system employed is mgenions and is quite practicable

ordinary Brown telephone receiver, A, with
adjustable ‘magnets, is attached to a metal
arm pivoted at B, and weighted at the end
with counter-balance C. To the reed D
and the receiver are attached the steel
needle I to whose end is fastened a small
disk F covered on the hottom with cork.
This small disk is directly above a per-
fectly level glass plate G. The glass
plate, in turn, 1s mounted on the shaft of a
phonograph motor so that it may he slowly
revolved. The disc F, as shown in Fig. 2, 1s
suspended by threads H near the edge of
the glass plate G. The two threads termin-
ate at the center of the diaphragm L which
is the diaphragm of the loud speaker.

_ In operation, the weight of the phone re-
ceiver brings the cork-faced steel disk into
contact with the revolving glass plate.
When the signals are picked up, the reed D
vibrates in umson with the receiver dia-
phragm, thus creating an upward and down-
ward motion of the disc . The pressure
of the needle on the disc can be finally ad-
justed by moving the counter-batance C.
In operation, the motor is started, revolv-
ing the glass plate. Signals are tuned in
causing the diaphragm reed and needle to
vibrate. This produces a pressure between
the disc and glass plate, and as the former
is not rigidly fixed, it drags according to
the pressure upon it. This is commuuicated
to the diaphragm L, causing it to vibrate in
unison producing sounds in the loud speaker
horn. Cork and glass have a high iriction
coefficient and for this reason the action is
greatly magnified, The application of some
turpentine on the revolving glass disc will
help to further increase the actiomn.

The power for this instrument is, of
course, furnished by the phonograph motor.
The speed can be varied at will, but the
results are about the same for speeds rang-
ing from 12 to 70 revolutions per minute.

The
small phonograph motor and special headphone
are situated in the casing.in front of the horn.

The Frenophone or crystal loudspeaker,

Although this instrument requires very
fine adjustment, it works satisfactorily and
frequent adjustments are not necessary.

What Listeners-ih Want

“Soundings ” in Radioland
recently made by three big Chi-
cago broadcasting stations, re-
veal the fact that half of the
fans want popular music and a

Musical Mistress of House (“on
hospitable thoughts intent”): “Now,
recollect, Robert, at a quarter to
nine turn on ‘Voi che Sapete’ from
Covent Garden; at ten let in the
Stringed Quartette from St. James's
Hall; and at eleven turn the last
Quartette from ‘Rigoletto’ full on.
But mind you, close one tap before
opening the other.”
Buttons: ‘‘Yes, Mum!”’

This broedcasting frophecy ap-
peared in “Punch,’”” Dcecomber 14th,
1877.

little over a quarter desire more
classical composition, a report
from the Supervisor of the
Ninth Radio District advises
the Department of Commerce.
Very few fans seem to care for

speeches or addresses of any sort, and male
quartettes appear to be less popular than
any other form of musical offerings, ac-
cording to an analysis of 122,974 replies
out of 263,410 received.

The vote polled by KYW, WDAP and
WJAZ included no duplicates as far as
could Dhe ascertained. While less than half
the votes have been classified, the results
are thought to show the general desires of
those who listen in, while, it is pointed out,
every State in the Union, as well as Can-
ada, Alaska, Mexico, Cuba, Central Amer-
ica, Bermuda and Hawaii was represented
hy communications received within 10 days’
time.

Popular music stood first on the list with
a vote of 29 per cent, of the replies analyzed.
Classical music was second with 247 per
cent.: Jazz third, with 18.4 per cent. and
old-time songs fourth, polling 5.7 per cent.
of the votes. Other forms of entertain-
ment received the following percentage of
the votes: Dance music, 2.9; band music,
2.7 sacred music and vocal music, 2.1;
erand opera, 1.7; and Hawaiian music, 1.
Orchestral music, mixed quartettes, saxo-
phonies, syvmphony, religious, organ, Mexi-
ean, male solos, dramatic, quartette, Instru-

(Continued on page 1337)
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Fans of Yesterday

By ONE OF THEM

A typical amateur station of the 1912 type, Note the numerous detectors wnd the variable condenser

on the extreme left.

FEW days ago I met oue of my old

friends who had been abroad for

the past four years. Ten years ago

this man was one of the hest known

amatenrs in the United States, and
naturally radio was one of the first things
that came under discussion. I started to
talk about reflex circuits, super-regeueration,
neutrodynes and some of the later develop-
ments of the radio art. Much to my sur-
prise, my friend did not respond with the
usnal line of latest dope that he used to
spout in the days gone by. Rather, he ap-
peared sort of amazed and dumbfonnded
and, after admitting that he had been en-
tirely out of touch with radio during his
sojourn abroad, I knew that what 1 was
trying to tell him was all “Greek,” and so
I drifted back a few years to the days when
amateur radio was in its swaddling clothes.
The things we talked over should be of in-
terest to fellows today who have super-
heterodynes with so many controls that they
have to ride up and down in iront of them
on a bicycle to tune them.

FIRST PHILADELPHIA HAM
- This particular person at one time owned
and operated the first radio receiver in the
city of Philadelphia. And what a curiosity
it was! A few wires stretched on the roof
in those days marked a residence as the
abiding place of some mysterious wizard
who had mastered the fundamentals of a
black art, comparable in a way with that
practised by the old alchemists who searched
for the Philosopher’s Stone in%the depths
of their musty laboratories. This man was
using a coherer when he started. What
would happen if our present fans had to
employ, an electric bell to keep their detec-
tors detecting? What would happen if their

The glass tubes on the wall constituted the high tension sending condenser.

detectors got clogged up and refused to
function far hours at a time?

When the coherer reigned, there was not
a great deal of stuff on the air to listen to.
Messages were as scarce as the proverbial
hen's teeth, and if one patiently sat up all
night he might be rewarded with a sound,
which, if heard in a pair of modern tele-
phone receivers, would sound

 the receiver.

These reminiscences of carly radio should be dear to the old tmers, and should prove interesting
to the new amateurs, who have not known the thrills of adjusting a coherer for davys, just to hear
a few dots and dashes. Just the same, with a loose coupler and a crystal detector we had lots of fun!

pany, which then controlled everything from
soup to nuts. They guarded their patents
with every legal instrumentality available.
If you wanted to make a coherer you had to
go to the drug store and buy a medicine
dropper, file up a couple of dimes and some
nickels, and these, with a buzzer and relay
and a few other odd pieces of junk made up
I dare say the average fan
today would not recognize one of the old
receivers as such, if it were brought to his
attention. He might think that it was any-
thing from a capillary electrometer to an
electro-cardiograph.

EARLY PUBLIC ATTITUDE

Some idea of the public attitude toward
radio at that time might be gained {rom
the fact that the police investigated the
business of the first man to retail radio ap-
paratus in New York City back in the co-
herer days. When it became known that
he was selling radio apparatus to the pub-
lic, it was thought that he was some quack *
who was trying to make an illegitimate liv-
ing, and the policemen who came went away
half couvinced that their original suspicions
were still worth considering.

It was not until 1908 that amateur radio
began to attract large numbers of experi-
menters. The boom came as a result of
Pickard's discovery of the fact that the
unilateral conductivity of crystals could be
employed for the reception of radio tele-
graphic signals, This marked the second
stage in the development of receiving ap-
paratus—which stages divide themselves
into five separate parts, as follows:

1. Marconi coherer.
Crystal.

"~ Fleming Two-element valve,
DeForest Three-element valve, ..
Regenerative reception,

R

something lilke the scratching -
of a match on the cellar wall.
But, the peculiar part of it was
that the sound was not heard in
telephone receivers. A buzzer
or an electric bell was the indi-
cating device used.

At the time my friend started
his career in radio, there were
probably not over 25 transmit-
ters in the entire United States,
and perhaps not over 100 in the
world. The reception of a mes-
sage was an event fit to cele-
brate in a most elabarate man-
ner. And it was practically im-
possible to get vour inguisitive
neighbors (who always regarded
yvou as somewhat of a peculiar
nut) to actually believe that you
had pulled something out of
space. In those days they
thought Marconi was the only
man in the world who really
knew how to receive messages.

BACK IN 1905

T do not know how man}-z
amateur - experimenters there
were in the country at that tithe

(1905), but it is safe to say the
number did not exceed 50, 'Wire-
less apparatus could not be pur-
chased for the Marconi com-

An eatly broadcasting station. Tn this picture Dr, DeForest is
seen operating his arc Radiophone which could be heard in 1907
around New York; the lady is singing in the microphone.
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The telephone receiver came into promi-
nence in radio with the introduction of the
crystal detector, At that time New Eng-
land was the center of radic manufactur-
ing. If I am not mistaken, there were three
manufacturers up there turning out radio
apparatus for amateurs. Hut, in those days
the output was so small that anv community
that could sport three producers had to be
regarded as the center of the industry.

DX WITH A CRYSTAL

It 1s surprising to know the distances the
old timers used to get with their crystal
outfits. The fan today thinks that 25 miles
is about all that can be pulled out of a
galena detector. I remember when 2,000
miles was a common accomplishment, I
remember when ship operators would be
fired if they could not work 1,500 miles
under all conditions. (Of course, we must
remember that heavy spark transmitters
with as much as a 15-kilowatt input were
used by some of the commercial stations.
Then, too, the fans of those days were
slaves of circuits just as they are today.
[f they had been presented with one of the
simple crystal receivers, as turiied out by
our manufacturers today, they would have
locked upon it with coutempt. Their cir-
cuits were elaborate and some of them had
almost as many controls as a modern super-
heterodyne. Coils! They had enough wire
in"them to string a telephone line from New
York to Phxiadelplna O1 course, most of
them were made for long wave reception
and they usually had about 14 different cir-
cuits. There were instruments employved
that the modern fan would not recognize
as being part of a radio recetw_r The
writer well remembers the old * ‘doughnut”
tuners that were wound on a tube about
the size of a beer keg, which incidentally
is also extinct. Ewery fan had his pet cir-
cuit, which, quite naturally, was always bet-
ter than the other fellow’s—a  further
indication that this circuit husiness is some
odd phenomenon of human nature.

TUNERS AND AERIALS

The single slide tuning coils that were
built in those days were somewhat akin to

1229

One of the old-time commercial stations that had apparatus built like a battleship, much better in fact
than some of the present-day stuff. Note the two DeForest audions perched atop the left-hand receiving
set. Also the large transmitting condensers in the rack by the window.

smoke-stacks, and if you did not live in a
tower you had to cut them up into four
or five parts to get them into a room.
Acrials were elaborate systems of wire that
would easily cover a city lot, and most of
them had & natural period so great that
reception from the present day broadcast
stations would be Impossible. Instead of
looking for hard or soft tubes, the search
was constantly on for good pieces of galena.
The crystals were bought by the ton, so
that one or two pét pieces might be selected.

It was hetween 1908 and 1910 that some
wiseacre invented the electrolytic detector.
Would some of our fans believe us today
if we told them that we had to use a solu-
tion of sulphuric acid and water in a de-

A real honest-to-goodness ham station of the pioneer days.
say that it was a star station m its day,
condenser and also the '‘power house”

Judgmg from appearance.

No vacuum tubes here, but we venture to
Note the tubular transmitting

switch for breaking the “battery current!’

tecting device? Yet that is exactly what
happened. The old electrolytic detectors
were far more sensitive than the ‘silicon-or
galena, but they were as hard to keep“in
adjustment as a 1902 automobile, If one
did not hold one’s mouth just right, the
thing failed to operate.

THE VACUUM TUBE

When TFleming’s valve was introduced to
the art, no great stir was created—in
the amateur field at least—for- 'the
Fleming valves were very closely guarded
and were not available for amateur use. In
fact, | do not know of one of my friends
wlio succeeded in obtaining one of these
precious articles. Lt was nat until DeForest
made a real device out of it, that the vacuum
tube was introduced generally, It was for-
tunate for amateurs that DeForest did this
great piece of work and that it was kept
out of the hands’ of those who would have
cut off the amateur supply. DeForest had
a place in his heart {or the amateur, and
he hent every ¢ffort to see that they were
stpplied with what was perhaps the out-
standing invention of radio.

A DeForest tube in the old days was a
thing to be protected with one’s life. Al-
though it looked like a hugh dew drop
hanging down on the front of the set, it
was so far superior to the old silicon and
galena detectors that thers was no com-
parison. When the first tubes were brought
out, little or nothing was known about am-
plification.  Then someone insisted that
tubes could be cascaded and it was a fine
idea with thc exception of the fact that
there was no such thing as an amplifying
transformer. If you wanted a transformer,
you had to go out and buy a spark cotl,
dismantle it and use the coil and some of
the wire to wind wvour own transformer.
The first audio-frequency amplifying trans-
former that I had was about the size of
some of the cabinets that now hold crystal

receivers. It weighed about 732 pounds
—but it amplified, so everything was
lovely. What wounld happen today if our

fans had to go out and buy raw materials
to make their transformers? What a sorry
plight radio would be in. What if our
present transformers were as large and
heavy as the first ones? A modern set with
several stages of audio frequency amplifi-
cation would have to be moved from place
to place on a truck

T hope that these few sentences will help
our present fans to realize that they are

{Continued on page 1320)
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The Development of Wired Radio in Germany

By DR. KARL ROTTGARDT"

Although not new, wired radio has been used only a comparatively short tine.
useful for telephonic commumcatwm over high tension lines and is now being uséd in every country.
article describes various arrangements which have proved very successful in Germany.

A 100,000-volt power line which is used, in the wired radio system, to guide the electromagnetlc waves
to the various sub-stations and permits instantaneous communication between any given stations,

T is a curious fact that radio has won

the victory over wire communication.

If a certain Marconi, after his first

great achievemenf, had said that his

electric waves would some day run in
opposition to the telegraph and telephone, he
would certainly have been laughed at. The
electric waves, like everything else on our
earth, are characterized by a natural lazi-
ness, and prefer to travel by an easy road,
that is to say by wire, rather than through
the free air, which, without doubt, offers
great resistance to them.

We must certainly acknowledge our in-
debtedness to General Squier, U. S. A, for
the first use of the electric waves on wire
which he demonstrated in 1910, Today
this system is used, more or less, in all the
countries of the world. Within certain
limits, at least in the immediate future, they
will certainly win the lead.

The use of electric waves on the regular
telegraph and telephone lines is today only
for the purpose of giving simultaneocusly,

RADIAL TRANSMISSION
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This diagram shows a wired radio circuit con-
necting the power house to sub-stations and fac-
tories. The guided radio waves travel over the
high tension lines.
* Director of the Dr. Erich F, Huth Company,
m.b.H.

o erty lighiting
T sood volt

‘ing train to a private telephone.

on a single wire, a number of messages,
either telegraphic or telephonic. This ap-
plication has, accordingly, a great signifi-
cance in the saving of copper, This 1s of
special importance where it is necessary to
use this raw- material to the smallest pos-
sible amount, as in Germany. An even
greater advantave is gained because, by em-
ploymg vacuym tubes we are able to use
a conductor of much smaller cross-section
than formerly.
EQUIPMENT SIMPLE

The sending of electric waves over regu-
lar telegraph and telephone lines is simple.
The sending apparatus, producing the waves,
and the receiving apparatus are directly con-
nected to the wires. It operates very much
as if the antennaz were connected by a wire.

Another great possibility for the use of
wired radio is the high potential power lines
as the conductor fon the waves. This
branch of service will not be interfered with
so soon by cvervday telephony.

More than this, wired radio will be used
{for communication from moving trains, for
talking from train to train or from a mov-
Connection
could also be made to the telephone system.

A further addition will indicate how the
amatcur can employ himself with the prob-
lem of telephony on other wire lines. Here
is a field in which he can make real techni-
cal progress.

FAR-REACHING PQOSSIBILITIES

All countries of the world must devote
their powers to saving coal. The more they
develop the immense energy of their water
power, so much greater is the s1gmﬁcance
of the quick telephomc communication be-
tween power installations, electric stations,
transformer installations and the like, In
Germany we are only beginning to make
real use of our water power. In America
you have gone much further in the utiliza-
tion of the gigantic water power available.
But it is certain that the full utilization of

"It has proved most
This

this power is only possible when all the
units of the system are in close touch with
one another. Such intercommunication will
serve to notify a plant not drawn-on for its
‘full capacity to supply power to a plant
doing more than its share. In case of need,
such- as the breaking down of a high . ten-
sion ling, the system will be invaluable in
averting a cutting off of the electric sup-
ply to plants and towns.

The connection of individual works by
cable would be too expensive, Telephone
or telegraph wires strung on the poles of
high tension lines are inconvenient and in
case of need are useless. If the power lines
are broken down by frost, snow or storms,
the much thinner telephone lines will be
destroyed .at the same time or earlier, so
their utility would disappear in time of need.
The use of the regular telegraph lines is
out of the question because in the case of
danger they cannot be relied upon, The
radlo transmission over wires will still work
when the high tension lines are in part
broken down, ruptured or out of order. -

HOW IT WORKS

The diagrams 1A, 1B and 1C, -give three
simple examples of electric power plants,
in which wired radio telephony is in use.
An electric plant is located 60 miles from
a transformer station which transforms the
100,000 volts received to a potential suited
to the requirements of the consumer. From
the transformers, lines go to large indus-
tries, towns with their street railroads, light-
ing systems, and wherever power is needed.
The generating plant and the transformer
station must be in constant communication
with one another. They will be fitted out,
therefore, with wired radio telephony. The
connection is simple in the extreme.

A MORE COMPLICATED NET-WORK

There are two electric plants, EW, and
EW,, which are situated at some distance
(12 miles and 30 miles) from a transformer
station, tor which they send their power (100,-
000 wvolts and 50,000 volts). A high ten-
sion line—60,000 volts—extends from it to
a second transformer station UW., 25 miles
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& 133 I
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Fig. 18
Another wired radio system permitting telephonic

communications betweéen mnumerous points comn-
nected with high tension lines.
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These two photda
graphs show the
type of apparatus
used in central
and sub - stations
for wired Radio
telephony. The
transmitting and
receiving apparae
tus is mounted
on the panels and
the batteries are
on the ground.

AN e

away. It has its own electric plant EW,.
Each of the plants, shown in diagram
1B, must be able at will to talk to any other
plant in the system.
1C SHOWS THE MOST COMPLICATED
SYSTEM .
Twenty-five miles from EW, the gen-
eral administration of the whole system is
located. It is connected by the public tele-
phone line with the manager of EW,, whose
office is about one and a quarter miles irom
EW,. The manager of EW, has his office
about the same distance from his plant.
There 1s an erecting division between
EW, and UW,, and this must be in touch
with the two terminals at all times.

THE COMPLETL SYSTEM

Through this system it must be possible
for the general director to speak to amy
plant and each plant must be able to speak
to any other plant. Also in case the station
called ‘is busy the system muast indicate it.
The construction engineer through the sys-
tem also must be able to talk with both ter-
minals of his division, from any place and
at any moment. All these imaginary condi-
tions are solved by the high frequency tech-
nique. With it, it is quite immaterial
whether the potential on the high tension
lines is 5,000 or 150,000 volts, whether the
line 15 “dead” or is carrying current, whether
Zome wires are broken purposely or by acci-
ent.

The problems to be solved are briefly
stated here:

1. The practical carrying of the waves
over high tension lines, with the elimination
of danger,

2. Talking in both directions as in ordi-
nary telephony.

3. Insuring the telephone apparatus as
well as the public lines against dangerous
potentials.

4., Removing all noises induced in the
receiver by the alternating current at high
potential (25 to 60 cycles frequencyv) and
from all switching noises.

An apparatus for giving a signal call.

6. The individual call, which calls up
only the desired place, and gives the busy
signal to other places.

7. The apparatus shall operate not only
from its locality but at any distance.

8. That the conversation shall nat en

EHy

= of Flant Director
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General
L @@zinistration

£45
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Fig. 1C

A more complicated network of wired Radio.

out on any lines from the place
of telephoning, but that the
transmissionn and receiving af-
ter connection shall go through

any desired length of public
lines.
THE HUTH-KUEHN
CONNECTION

How the electric waves are
produced, whether by alterna-
tor, by oscillating tube or by

arc is quite inunaterial, as 1t is
immaterial in telephony by
wire. All that is necessary is unceasing, un-
damped waves oi sufficient constancy. The
Dr. Erich F. Huth Company, of Berlin,
uses their Huth-Kuehn connection, Fig. 2,
which is without outer back coupling. It is
diztinguished by various advantages such as
coustancy of waves, absence of overtones, etc.

For the telephone connections the system
devised in 1017, by Kuehn, is employed. It
is to be found both here and in America,
being the best modulated and strongest.
Any other reliable telephone connection may

be adopted.

- f—

|
Ng” Batt
Fig. 2

The type of oscillating circuit used in the trans-
mitters for wired Radio.
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The same applies to the receiving instru-
ment. Any good receiving connection can be
employed., Usually the audion without back
coupling having onc or twao amplifying
tubes, is used.

Inducing the waves upon the high tension
wires is a characteristic feature of the
Huth  wired radio station, It uses the
Schwartz star comnection with the antenna
(Diagram 3), which makes use of the air
as the dielectric.

Parallel to each wire of a high tension
line, a wire 325 to 800 feet long (accord-
ing to the distance between poleg) is strung.
The suspension must be so made that if
the main high tension lcads break away, it
will be impossible for the antenna to be
disturbed. The antenna wires run at a dis-
tance of three to six feet from the high
tension leads. The ends of the three an-
tennze- are taken to thrce coils, which are
joined together at one point, forming a sort
of star. This common point i1s grounded,
thus providing protection for the apparatus
against the high tension leads. The trans-
mitting apparatus is connected te two coils,
inductively coupled to the antenna coils, the
receiving apparatus to one, The zero point
of the star connection is not the mechanical
zero, but is determined electrically. The

right selection is made when conversation
can be carried on with the least interfer-
ence between transmitter and receiver and
when the alternating current of the power
leads is no longer perceptible.

SYSTEM EXPLAINED

The system can be explained by an ex-
ample (Diagram 1B). Near each plant
are written two groups of figures, and
around each plant is auother group; S
and E;, which are sending waves of 6,000
meters and receiving waves of 5,000 meters
the basic wave for intercourse for all sta-
tions. Besides this, each plant has 5,000-
meter sending waves and 6,000-meter re-
ceiving waves (S;, E,). One is then able
at every station of the network to produce
sending waves of 5,000 and 6,000 meters
and to pick up with their receiving appa-
ratus these same wave-lengths.

Besides all this, every plant has a very
simple calling alarm, which is always tuned
for 5,000 meters (A;), and is always con-
nected with one of the three antennz when
the station is not receiving or sending,
Suppose EW. wishes to speak to EW.,.
EW. pushes on his call button marked
EW. This puts his transmitter into ac-
tion and 5,000-meter waves are sent out.
It is diagonal transmission in- question with
exact periodicity of five seconds. So the
only station in the network to receive the
call will be the one to respond to a wave
of 5,000 meters and for five seconds. The
other receivers, that is to say, those which
are set for 1, 2, 3, 4 and 6 seconds will not
respond. The beil at EW, rings. The per-
son in attendance goes to the instrument
and takes up the receiver, thereby switch-
ing in his transmitter for the basic wave of

(Continued on page 1331)
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Above is shown how the transmitter and receiver
of each station are coupled to the lines.
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Tuning and What [t Means

By JOAN V. L. HOGAN

CONSULTING ENGINEER, PAST PRESIDENT AND FELLOW, INSTITUTE OF RADIO ENGINEERS; MEMBER, AMERICAN INSTITUTE

OF ELECTRICAL ENGINEERS.

This article should prove of great interest to those who possess a Radio receiver but do not know
how it works. - The author has succeeded in giving a clear and concise explanation of the function
of tuning apparatus without any technical terms or formlae.
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damper from the strings,
and leaves them free to

vibrate. Whatever note
you sing, vou will find
that the corresponding

string of the piano will
take it up and continue to
sound that particular tone
for a moment after you
h stop singing. By uttering

* in quick succession two or
. three loud but short tones,
N you can get the piano to
respond to a complete
chord.

What happens "in this
demonstration of sympa-
thetic vibration is that
Ps your vocal cords produce
P air vibrations of the fre-
- quency corresponding

AN
N P

g with the note you sing.

These air vibrations
travel outward from your
mouth as a sound-wave,
which spreads in all di-

Tilustrating oscillations with a child’s swing. If the length is 20 feet, rections through the room

it will ta¥e about five seconds to travel from A to B and back to A.

UNING in radio circuits seems a
mysterious process. There is nothing
supernatural about the operation, and
we can easily get a clear idea of it by
comparing its principles and its ef-
fects with othier occurrences in our daily
lives. We are all more or less familiar with
the tuning of musical instruments; we know
that when a player tightens a string of his
violin, that string produces a note higher in
pitch than it did before it was tightened. We
have noticed that the longer and heavier
strings of a harp or pianc give off the lower
musical tones. If we wish to tune a string
to make a certain sound, say that of middle
C on the piano keyboard, we will usually
begin by getting its length and weight about
right and then adjust its tightness until we
have tuned it to the exact pitch we desire.
THE MUSICAL SCALE

What is it that makes the notes of a piano
have different pitches? What do we mean
by high-pitched and low-pitched tones? The
thing about a sound-wave which tells us its
pitch is simply the rapidity at which it vi-
brates. If the sound vibration is very.rapid,
it will produce the sensation of a high-
pitched tone; if it vibrates comparatively
few times per second, the tone will be low
in pitch or frequency. The range of fre-
quencies ordinarily used in musical compo-
sitions extends upward from about 32 vibra-
tions per second, which is the third C below
middle C on the piano. The highest note
commonly heard is the fourth C above
middle C, which has a frequency of 4,096
vibrations per second.

If we wish to produce a note of any par-
ticular pitch, say that of middle C (which
vibrates 256 times per second) we need only
to set up a stretched string or some other
vibrating body, so that it may oscillate at
this particular rate.

SYMPATHETIC VIBRATION

Did vou ever make the experiment of sit-
ting before a piano, and, while holding down
the “loud” pedal, singing or whistling some
single note? Pressing  the pedal lifts a

somewhat in the form
of an imaginary but huge
and ever-expanding soap bubble. The air-
wave strikes against all the strings of the
piano; one of those strings is tuned to the
same pitch (the same frequency of vibration)
as the sound wave. This particalar string is
the only one that can swing back and forth in
unison with the sound-wave, and, as we shall
see later, is the one which can most easily
be made to move at that individual frequency
or pitch. The sound-wave striking this
string, and the successive impulses in the
sound-wave coming along at just the right
rate to hit the string exactly in step with its
own vibratious, combine to make the string
itself swing back and forth wvigorously.
When the sound-wave stops, because you
stop singing, the string is going strongly; its
oscillations cannot stop at once, and while
they are dying away they produce new
sound-waves of the original pitch which
travel outward from the string and are
heard by you as a reproduction of the tone
you made.

THE NATURAL FREQUENCY

Let us see how some of these same effects
occur in other vibrating systems. Instead
of considering sound-waves, with their fre-
quencies of from sixteen vibrations per
second upward to thousands of oscillations

4.
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A twisting dumb-bell

in one second, let us study the action of a
child’s swing hanging from the limb of a
tree. If the swing, as shown in Fig. 1, is
20 feet long, it will travel from one high
position to the other and back again in
about five seconds. This time will be re-
quired to complete an entire double-swing
from right to left and back, regardless of
the distance through which the seat moves;
if it is “swinging low” it will move com-
paratively slowly, and if “swinging high” it
will automatically go fast enough to make
each half-trip in two and one-half seconds.
The time required for any vibrating or
swinging body to make a full or double
swing is called its time period, or simply its
period. The double-vibration itself is called
a cyele of oscillation. The frequency of
vibration is the number of cycles or complete
vibrations that the system completes in one
unit of time. In the case of sound-waves
the vibrations are so rapid that we measure
the number in one second, and speak of the
frequency in cycles per secomd; for our
swing which has a period of five seconds, it
is more convenient to measure the frequency
per minute. :
Since there are 60 seconds in one minute
and since the swing uses five seconds to
make a complete swing or cycle, it is quite
evident that the swing will describe 12
round-trips in one minute, Thus, its fre-
quency is 12 cycles per minate. This is
the frequency that the swing will take if
started and left to itself, and consequently
it is called the free or natural frequency of
the swing.. Of course, we can force the
swing to vibrate at any other rate we de-
sire 1f- we will hold on to it and move it by
main strength; in that way we can force it
to move hack and forth only five or six

e TrSt rod

or Torsion Pendulum;
the weights swing back
and forth between A
and B, as indicated by
the dotted lines.
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times per minute, or we can speed it up to
go even 20 times per minute. To-do this,
however, we will have to work hard and
actually drive the swing at every point of its
motion; for if we leave it alone for an in-
stant it will begin to regain its natural fre-
quency of 12 per minute.

On the other hand, we can keep the swing
in motion at its natural frequency simply by
pushing it slightly each time it passes us.
Very little effort 13 required to keep it going
at this rate, for we are taking advantage of
its natural tendency to go back and forth
at its own {requency. This natural fre-
quency of vibration is the rate of swinging
which is most easily attained by the system.

The middie C string of the piano has a
natural frequency of 256 cycles per secand.
When an air-wave of this same frequency
strikes the tuned string, the wave-impulses
are able to set the string swinging back and
forth strougly. It is a case very much like
that of the swing, for when the driving im-
pulses pushing the swing are timed to the
rate of 12 per minute {which is the na-
tural frequency of our swing), it is easy to
make the seat move higher and higher with
each oscillation,

CHANGING THE NATURAL FREQUENCY

We have seen that we can change the
natural frequency of a musical string, or
tune it, to give off any desired note, merelv

O R I T

A simple battery cir T
cuit; direct current

Aows through the wires I
in the direction indi-
cated by the arrows.
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time required for the weights to swing from
dne extreme position to the other and back
again, This time is, of course, the period of
the pendulum. The ‘number of double swings
or complete cycles that it makes in one
second or in one minute is the natural fre-
quency per second or per minute. A typlcal
twisting dumb-bell of this sort will swing
through a full cycle in one second; there-
fore its free or natural frequency is one per
second or 60 per minute. )
Suppose that we have such a torsion pen-
dutum, with a natural frequency of 60 cycles
per minute. If we take the twist rod between
thumb and finger, about half-way down from
the supporting clamp, and “roll” it slightly,
we can move the swinging weights a short
distance along their circular path, If, having

.l ll
.F/y. 3

to oscillate at any other rate, we must either
force it to do so by main strength (keeping
hold of the swinging weights throughout
their movements and not permitting them to
oscillate freely) or we must change the na-
tural frequency of the pendulum to the new
value which we desire,

How can we change the natural frequency
of such a twisting pendulum? What can
we do to it that will correspond with chang-
ing the size or the tension of a piano string,
and so change its rate of vibration?

It should be almost self-evideut that if the
twist rod is made more flexible, or more
flimsy, it will not have so much spring or
restoring force and consequently it will not
be able to swing back the weights so fast
when they are displaced from the position
of rest by turning them in one direction.

o~ —— = A TG D131 Therefore the time period may be length—
Al‘er““}‘fg C“rtﬁ“tlgﬁ' ened, and the natural frequency correspond-
ﬁ‘;fd’ grﬁial of the ingly decreased, by increasing the flimsiness
Cerrent Res/siamnce~ alternator iﬁ positive,  of the torsion rod. If the rod is left without
" ater g.‘e Cud”eg‘ ‘i;‘]’s a:olljnd- change, but heavier weights are put on the
\ T R ! a;;gtvSS and by the dot.  swinging arms, the restoring force of the
V ! “ted arrows when the rod will be insufficient to move the larger
Afternafor right-hand lt"l”m‘“al s weights as rapidly as before. Consequently,
/ i pos“”:ﬁwm s Increasing the mass of the pendulum weights
- Rt in a twisting dumb-bell system will also re-
= - pr— cha: /g'/gg
. —n .57’7’/ (2 -
r1g.4 = Conaenser-
- / " / mduciance
by changing its size or its tightness, Let us —_— g Corl
y sitls - SR GES, u A condenser-coil or  je=a Offefy
now find out how the natural frequency of  oscillatory circuit pro- __%// _
a mechanical system can be controlled vided with charging “— J
; e, : batte d switch i To— VSCH O
The simplest slowly-oscillating mechan-  23550¥ 2% 2 discharg. = JM]"C’ 9

ical arrangement which is capable of easy
and flexible adjustment is probably the
“twisting dumb-bell” or torsion pendulum
shown in Fig. 2. This is nothing more than
a vertical rod or stiff wire, clamped firmly
at the upper end to prevent it from turning
at that point, suspending a horizontal sec-
tion which carries a weight at each end.
The bottom part resembles a dumb-bell; for
convenience in experiment it should be pro-
vided with interchangeable weights of sev-
eral different sizes.

If we set up such a torsion pendulum with
a rather thin vertical twist-rod and moder-
ately heavy weights, it will have a fairly
slow motion or low natural frequency. To
set it going, you twist the dumb-bell around
in a horizontal plane as far as it will move
casily, and let go. The dumb-belf then swings
back and forth, the weights moving in a
horizontal circular path, ﬁrst in one direction
and then in the other, the motion gradually
becoming less and less until the weighted
arm finally comes to rest in its initial or
undisturbed position. \We may measure the

ing switch. Oscilla-
tions are produced in
the inductance coil cir-
cuit shown in heavy
lines.

given the pendulum such a feeble impulse,
we allow the weights to swing back, their
momentum will carry them past the position
of rest and part way around in the opposite
direction. The springiness of the twist-rod
will soon arrest this motion, however, and
the weights will once more swing in the di-
rection in which we started them. We may
now “roll” the rod between thumb and finger
again, as hefore, and the second impulse will
carry the weights a little farther away from
the rest or natural position. By impulsing
the system once in each swing we can build
up an oscillation of considerable size, in
which the weights swing with a good deal
of motion. But to do this, the driving force
must be applied at the right time in each os-
cillation ; in other words, its frequency must
agree with the natural frequency of the
driven system. If we desire the dumb-bell
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How a high frequency
dynamo may be ar-
ranged with a two-coil
transformer to produce
radio currents in a
coupled condenser-coil
circuit,
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duce the frequency of natural oscillation.
By a proper cholce of flimsiness and mass
we can make the natural frequency of the
pendulum any value we desire within the
practical limits of the structure. It is inter-
esting to note that when we change the ten-
sion of a vibrating musical string we change
the restoring force, and that alterations in
the size of the wire change its mass for a
given length; thus the control of the natural
vibrating frequency of a piano wire is much
like that of the torsion pendulum.

TUNING AND RESONANCE

We have seen that in order to drive a vi-
brating system most effectively, the fre-
quency of the driving impulses must be prac-
tically the same as the natural frequency of
the driven system. This was true of the
musical string, the child’s swing, and the
twisting dumb-bell. It is equally true of all
other systems, mechanical or electrical.
which are capable of natural or free oscilla-
tions and which consequently have natural
frequencies of vibration, The agreement or
practical identity of the frequency of the
applied force and the system which it is in-
tended to operate is what we call resonance
or svifony. When the vibrating system has
its natural frequency adjusted to agree with
the frequency of the driving force, 1t is said
to be tuned to that frequency.

In this connection we must not overlook
the fact that any oscillating svstem may be

(Continued en page 1270)
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HE two-step audio frequency ampli-

fier described in this article does not

present any radical departure from

the standard type, and although it

is designed to match the Ultradyne
receiver, it may be used with any kind of
receiver, including crystal sets.

The complete amplifier is built in a cab-
inet 7x10x7 inches. The 7x10-inch panel is
fixed to a wooden base, cut to fit inside of
the cabinet, and upon this base are mounted
the various parts composing the amplifier.
The parts necessary for the construction
are: One panel 7x10 inches; one cabinet
7x10 inches; five binding posts; one battery
switch; one double circuit jack; one single
circuit jack; two rheostats; two sockets;
two audio frequency transformers; one 4%-
volt flashlight battery; a piece of sheet brass
cut as shown in Fig. 5; screws for mounting
the parts on the board; and bus-bar wire.

The audio frequency transformers to be
used in this amplifier should be bought from
a reliable manufacturer and have a ratio of
not over 3:1 or 4:1 at the most in order to
prevent distortion. A great many amateurs
believe that a high ratio transformer should
be used in the first stage. This is entirely
wrong, as a high ratio transformer distorts

speech and music and if the distortion is -

amplified in the first stage, it is much more
marked in the second stage; therefore, the
same low ratio transformer should be used
i both stages.

The parts used in the construction of the
amplifier should be of a good grade and all
the following points should be observed when
buying them. The rheostats should have the
resistance element wound tightly so that the
wire does not become loosened after being
heated up by the current passing through it.
The spring blade sliding over the wire
should run smoothly and insure good con-
tact. The screws should be long enough to
permit a piece of bus-bar or heavy wire to
be screwed tightly under. The sockets should
be of substantial conmstruction with enough
material to prevent breakage of the part
around the slot where the vacuum tube is
inserted. The binding post or terminals
should present enough surface to insure a
good contact with the connections, and the
spring blades pressing against the prongs
of the tube should be made of spring brass
or phosphor bronze which will not stay bent
if once pressed down.

Part 1l
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The Ultradyne Receiver

By ROBERT E. LECAULT, A.M.LR.E.

In the last issue of this magazine, an improved Super-Heterodyne was described, with whick no audio fre-
8 quency amplification was used. In this article 1s described a iwo-step amplifier, especially designed to g
- match the Ultradyne receiver and additional notes on the receiver itself are given.

S

n o+!

Figs. 1, 2 and 3 clearly show the arrange-
ment of the various instruments on the
board and the panel as well as the wiring,
which in this particular unit was made with
some No. 16 bare copper wire. The flash-
{ight battery is used as a “C” battery to
keep the grids of the vacuum tubes at a
negative potential. Since this battery does
not <eliver any appreciable current, and is
not changed often, it was found more prac-
tical to mount it inside the cabinet. This
battery, if of good make, should last about
a vear and may be changed when necessary
by removing the brass plate holding it in
place and unsoldering the two leads con-
nected to the blades of the battery. When
connecting the battery, care should be taken
that the negative pole is attached to the
secondary windings of the transformers.
The negative pole of the battery is the one
soldered directly to the zinc case of one of

P e

Back view of the
amplifier showing
the arrangement
of parts: No. 2
rheostats, 5 “'C”
Battery, 6 trans-
former, 7 socket.
Note the wiring
and the strip of
brass holding the
HC"” Battery.
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Fip. 6

On the left is a front view of the amplifier and on the right
the diagram of connections, with the binding posts arranged in
the same order as they are on the panel.

the extreme cells. The positive blade of the
hattery is generally imbedded in the sealing
wax, while the negative is directly under
the wrapping.

Fig. 4 shows the panel layout with the
necessary dimensions for drilling the holes
which are needed for mounting the binding
posts, rheostats, switch and jacks. For the
construction after the panel is drilled, one
should proceed as follows:

ASSEMBLING THE AMPLIFIER

First mount on the panel the instruments
mentioned above and fix the panel on the
wooden hase by means of three screws.
Second, arrange on the wooden board the
transformers, sockets and “C” battery so as
to have as much room as possible around
them, as this prevents capacity feed-back
and makes the wiring easier. After -the
sockets, transformers and battery are tightly
screwed down, the wiring may be done by
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Negative

Fip. &

This sketch shows how to mount the flashlight

battery used as a "“C” battery and the position of
the poles on top of the battery.

means of the bus-bar or copper wire which
should be hent at right angles, as shown in
the photograpbs. The two upper binding
posts are connected to the primary winding
of the left transformer. Care should be
taken that the binding post marked P on
the transformer is connected to the bind-
ing post on the panel corresponding to the
one connected to the plate of the detector
tube in the Ultradyne receiver, as this per-
mits the bridging of all binding posts by
means of straight pieces of wire. The
middle binding post to which the positive
ot the “B” battery is connected, connects the
two upper blades of the jacks, while the
lower ones are connected to the plate term-
inal on the sockets. The next hinding post
is the positive “A” battery and is connected
directly to the two sockets, while the neg-
ative binding post, which is the lowest one.
is connected to the battery switch. From
the switch, a wire should run to the two
rheostats, the other terminals of the rheo-
stats bemg connected respectivély o the two
sockets, From the secondary windings of
the transformers, leads go to the grid term-
inals on the sockets, while the other end of
the secondary windings are comnected to-
gether and also. to the negative of the “C”
battery, From the “C" bhattery positive, a
wire 1s soldered to the negative ofi the “A”
battery between the switch and the rheo-

MRS 0

A top view of the
two - stage ampli-
fier, showing all
the  instruments
and their respec-
tive positions: No.
1, switch; 2, rheo-
stats; 3, double
circuit jack ; 4,
single circuit jack;
5, "C"” battery; 6.
transformers; 7,
sockets,
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When using various forms of aerials with the
Ultradyne receiver it is sometimes advantageous
to follow the above arrangement.
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The panel layout for the two-stage audio frequency amplifier.
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Only the center of each instru-

ment is indicated as the mounting screws are differently spaced for each make of instrument.

stats. The primary of the second trans-
former is connected to the two middle
blades of the double circuit jacks, so that
the terminal marked P is connected to the
lower intermediate blade of the jack. Of
course, all the jacks and joints of the wires
should be carefully soldered.

As a precaution before mounting the
sockets on the base board, the screws form-
ing binding posts should be tightened with
a screw-driver and pliers because it is ex-
tremely difficult to reach them once the
socket is fixed, and very often a bad con-
tact is formed betwecn the screws and the
blade, making contact with the tubes.

NOTES ON THE ULTRADYNE

We have found that a great many fixed
condensers now or the market have not the
capacity marked on the outside casing, and
this may be a source of trouble when
operating the receiver described in the last
issue. We have tested about a dozen smalf
mica condensers on a standard capacity
bridge, and we have found that although
the capacity marked was .00025M.F., their
true capacity -aried from .0002 to as high
as .00052 M.F.

As 1t is important to use the correct
capacity across the first’ radio frequency
transformer, we would advise those who do
not obtain good results with the Ultradyne
receiver they have built to try a variahle
condenser in place of the 00025 M.F. fixed
condenser across the primary of RF-1,
shown in Fig. 2, Part I of this article. TIf
better results are obtained at a certain set-
ting of the variahle condenser, a fixed one,
having the equivalent capacity, should be
used.

USING AN OUTDOOR AERIAL

If it is desired to use an outdoor aerial
with the Ultradyne receiver described in
the last issue, it might help in some cases
to connect a variable condenser in series
with a tapped inductance between the aerial
and the recciver, as shown in Fig. 7. for
with some types of aerials the tuning may
not be sharp enough.

When operating the receiver in con-
gested districts, a great deal of interfer-
ence may be avoided by using a loop aerial.
This permits the reception of distant sta-
tions with a minimum of interference and
static, a feature which is quite important
for summer time reception.
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Another Historic Event in Amateur Radio

By LAURENCE S. LEES

Yhis, we believe, is one of the most intevesting articles Rapio NEws has ever had the opportunity

to publish. Never before has amatenr radio been crowned with such success. French 8AB is heard

regularly on this side of the Atlantic by nwmerows aviatours end he is able to carry on consisieni
communication with 1XAM and 1MO. What next!

first journalist to get to him after his suc-
cess in bridging the “herring pond” with a
100-meter wave. i

Taking a pile of log books out of the
bookcase in the neat study which adjoins
his laboratory, he began telling me of his
earliest efforts to catch the call signals of
the American amateurs. Ie took part in the
disastrous trans-Atlantic contest of Febru-
ary, 1921, and like all the other European
amateurs, was not able to hear a single sta-
tion call. He went without his share of
sleep again for 10 nights in December of
that year and had for his reward the word
TEST for sure on the night of the-16th.
But the call signal he was unable to catch.

Tt will be remembered that the famous
American amateur, Mr. Godley, then in the
British Isles, scored the most conspicuous
success. Ten nights.spent in bitter weather
in an insufficiently heated tent on a Scottish
moor shows of what heroic stuff amateur

home a few days aiter he had established

CATLED on M. L#on Deloy.at his Nice ' / / ,

bi-lateral communication between Europe :
and the United States. I found him talking  Three views of French 8AB f/
by land line to a friend in Marseilles who  located at Nice. The upper b
had rung him i detail f his exploit photo shows the transmitter
1ad rung i up 1or details o 5 exploit. employed in the tests. The
When he had fmished, he pushed me into an  Reinartz balanced C.W. cir-
enormous armchair, handed me a packet of  cuit is used. The two re-
igarettes and in a very self deprecator ogivins;. iy Grebe DEsIS ahd
cig o 3 P &y an eight-tube super-hetero-
manner began to tell me of his feat. dyne are seen in the lower
Those readers of Rabio NEws who met photo. To the right is shown

o i 5 a view of the special antenna
M. DelOy_-'Vou I{llqw him best pr_obab]y system used for transmission
as French 8AB—will remember his low on 100 meters.
voice and modest demeanor. He has a knack
of making all whom he comes in contact with

feel comfortable. He welcomed me as the

radio fans are made. M. Deloy was enthusi-
astic in his praise of Mr. Godley, but I really
think that the success of the American put
some “ginger” into the European amateurs,
which has resulted in the unceasing efforts
of the French and British amateurs to get
across.

HIS FIRST ACHIEVEMENT
What disappointed M. Deloy very much in
his own failure was the fact that he was able
to pick up with ease the signals which, pre-
vious to the February essays, Chelsiord sent
on a 200-meter wave-length for experiment-
ers to pick up. These signals were sent out
on varying intensities, first, 1-kw., then 14-
and finally ¥4-kw. M. Deloy was the most
distant amateur to pick up the signals and
his reception was marvelous. Marvelous is
the only word to describe his performance
at the time, because of his geographical posi-

(Continued on page 1290)
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Above: Dr. H. G.
Thompson, & Chicago
dentist, has intreduced
the idea of soothing
the pain that goes with
having one’s teeth at-
tended to, by the use
of a radio receiving
set ‘to which his pa-
tients can listen, It
takes the "kick” out
of the “pull”, so they
may. © Wide World
Phaotos.

Right: If curiosity

nee

friend “Buddy” is in
for a lot of trouble.
Radio has a peculiar
fascination for him,
and he often climba
right inte the loud
speaker, to see just
where all the sound
comes from. @ PFoto-

Radio Oddities

is built es
serviceab

A Grecian vase serving as a loud xlpuk
set mounted conveniently in a writing
in the way of radio in England.

. to aay the least.
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er and a receiving
desk are the latest
The vase, by the way,
ially for this purpose; it is attractive and
©® Wide World Photos.

grams, N, Y.

C. J. Waldron of Me-
dusa, New York, faith-
fully listens in each
day of the week for
the noon-hour mignal
as transmitted from
the Naval Station at
Arlington, and re-
broadcast through the
General Electric Sta-
tion at Schenectady.
When the noon-hour
signal has been heard,
Mr, Waldron rings the
bell in the e
church and members
of the community may
set their watches at
the correct time, @
Wide World Photos.

Ueteran Announcer Tells of His Experiences

ECAUSE of the fact that he holds the

world's record for length of service as

a radio announcer, H. W. Arlin, an-
nouncer at KDKA, the world's pioneer
broadcast station, at East Pittsburgh, Pa,
has probably had many experiences of in-
terest to the BCL and amateur.

Mr. Arlin is one of KDKA's voices; the
one with the most power. The voice that
clips its words and sounds so business like.
It is the one that has something of the
twang of the Southwest in it.”

February, 1921, saw the first of Arlin's
announcing. Nearly 600 stations have been
started since that time and the radio audi-
‘®ence has increased a thousand fold and he
has seen it all grow. The unusual things
that he remembers are many Lut those re-
corded in the following are the ones that
he remembers best.

Part of the audience uses the telephone

to get in touch with the station regarding
announcements. One evening an excited
man phoned in, asked for the announcer
and then pleaded that news of the hirth of
twins to his wife be read by radio. The
happy father was almost heartbroken when
his request was refused. Another time, the
phone rang and a newly wedded husband
was nervously talking. The young man's
request was quaint, He wanted KDKA to
announce his wedding and then gave the
knockout punch to his request. It was to
the effect that because no publicity was
wanted, the ceremony was kept from the
newspapers, Yet he wanted his marriage
announcement broadecast.

The most embarrassing event in Mr,
Arlin’s radio experience happened the first
time Roger Babson, the famous stalistician
spoke from KDKA. It was in the early
days when the system had not become the

fine thing it is now. Mr, Babson was ner-
vously facing the microphone for the first
time. Mr., Arlin was nervous because of
efforts to assist the speaker. Finally the
talk was started and then came the sad news
after five minutes of an address, The trans-
mitting set had not been turned on and the
talk had to be given over again. It was
quite embarrassing, according to Mr. Arlin,
to explain this difficulty to a man of Mr.
Babson’s prominence, but it had to be done.

MOTHS VS, RADIO

In the spring of 1921 the KDKA trans-
mitting room was located an the roof of
a nine-story building. The microphone
stood under a bright light and the windows
of the studio were open at the top. Tt was
a beautiful spring evening. Moths fluttered
about the light thickly. A young tenor was
singing into the microphone a throbbing,

{Continued on page 1320)
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Radio Pictorial

The top photo shows a general view of the Monster Electrical
and Radio Show, held in Paris for the first time. Many
exhibitions, from America and other countries, of the latest
radio developments were shown. adel & Herbert,
Below: George A, Wick, of station "WCAP,"” located at
‘Washington, D, C,, operated the amplifier control apparatus
from the gallery of the house during President Coolidgs's
delivery of his Arst message to the 68th Congress, at which
time thousands of people were listening in on their radio
sets. This was the first time in the history of Congress that
radio was uzed, © Kadel & 'ﬁerhen.

Above: Anton Lang, internationally known as
the Christus of the Oberammergau Passion Play.
who is now in America, sees something of the
modern miracle, the radio, for the first time,
Through the Radio Corporation station “WJZ™, he
delivered an address that reached more than a
million people. The address was made from his
own room in the Waldorf-Astoria Hotel, a special
wire connecting him with the broadcasting station
in Aeolian Hall. It was difficult to convince
Anton Lang that he could talk "through the air'",
and directly from his hotel room to the outside
world, The Passion Players had never even heard
of such a thing as radio, and Anton Lang has
rightly termed radio *'The Modern Miracle”., The
photo shows, at the lelt, Anton Lang delivering
his address over the radio, with Thomas A, Cowan,
“WJZ" announcer, and H, V, Higgs, operator, on
the right. Note the amplifyinﬁ equipment it waa

necessary to bring to Anton Lang's room in the Above i5 a wiew of the radio room on the new 8.8. Voltaire, one of the liners which
Waldorf to make this feat possible. © Kadel & plys between Mew York and South American ports. The C. W. transmitter to the left has
erbert. an output of 11; K. W., which insureés an ample transmitting radius. In front of the aperatar

is a sie-tube directicn finder and mnext to it, the receiving set which employs = separate
heterodyne for the reception of C.W. signals. (5 Keystone View Co,
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Recent Radio Events

Above: One of the most
interesting features of the
Paris radio show was the
exhibition of an electric
organ employing the well-
known and greatly used
vacuum tube. Ogne vacuum tube is
used for each note of the organ and
is adjusted so that when its key is
depressed, it will oscillate at =
definite frequency or period of vibra-
tion. The music from an organ of
this e is said to be very beauti-
ful. he inventor, Mr. Marcel
Tournier, can be seen at the side of
the “wacuum tube” organ. r
piano part was constructed by the
well-known firm of Gaveau. © Kadel
& Herbert

Above: The New York
League for the hard-of-
hearing lays claim to be-
ing the first New York
institution of its kind to
employ radio to aid the
deaf and hard of hearing. Here are
just a few members of the league
listening in on & radio program
which they are, no doubt, wj‘o’y'lnz
immensely, © Photonews, N. Y.
Left: Many honors have been
visited wpon Dr. Lee De Forest on
account of his invention of the three
electrode vacuum tube. Another
was added by the presentation of the
1922 Medal of Honor, awarded by
the Institute of Radio Engineers.
The photo shows Dr, De Forest
with medal and the tube that won
it. @ Kadel & Herbert.

Co-operation Necessary in Radio Traffic Problems

ONTROLLING radio traffic is some-
thing like handling vehicle traffic in a
busy city where regulations exist and

are observed by all.

Amateur radio operators and the broad-
casters, it appears, no longer interfere with
one another, but both are now complaining
of the ship interference, Supervisors of the
Department of Commerce point out. Need-
less to say, the ships must be permitted to
communicate with the shore stations and
each other. While some of them may still
have the idea that the “air" belongs to
thém, as it did, virtually, for years, they
now claim with some justice that there are
wot enough channels for their necessary
communication.

Ship operators report —and supervisors
agree—that the wave-lengths assigned to
vessels are not all they should be. The
300-meter wave is not efficient; the 600-
meter wave, used for calling and for dis-
tress signals, is always in use, and the 706-
meter wave can't possibly serve all the wves-
sels operating, So far as is known, it is
understood that many foreign ships are not
yet equipped to use 706 meters, which
throws them on the 450- or A00-meter chan-
nel. Consequently the ships have to re-
sort to the 450-meter wave assigned them.
And this is sguarely in the middle of the
broadcast wave band. They are practically
forced to use this wave-length for their

position reports transmitted between 7 and
11 p.m. daily.
TO ASK OPERATORS

In an effort to alleviate the interference,
the Department of Commerce has asked
Supervisors to fake up the question with
owners and operators. They are asked to
transmit their position reports before 7 p.m.
and after 11 pm., which, it is believed,
would relieve about 23 per cent, of the
existing interference off the coasts in the
neighborhood of broadcast stations,

Commenting on the interference situation
recently, an official of the Department of
Commerce said that the control of radio
traffic was very similar to heavy automo-
bile traffic in the street. Regulations have
to be laid down and enforced in the air as
well as on the public roads.

Automobiles have no special privileges as
to right of way or speed. In other words,
there is no class distinction shown, Regula-
tions provide a speed, the right side of the
road, stops at crossings, etc, for trucks,
private, public and commercial cars. So
the Department is trying to regulate the
radio traffic in the air in the same way.
PEroadcasters, amateurs, commercial shore
and ship stations must comply with traffic
regulations, keeping in the channels assigned
them. Through co-operation alone can the
great air traffic be managed successiully.

FILE COMPLAINTS INTELLIGENTLY

Listeners-in who complain of interference
waste their time and the time of the De-
partment and its field force by complaining
of interference in general; they must be
specific, if aid is to be rendered, it was
explained. Unless the call letters, or name
of the offender, the time of interierence
and the nature of the matter sent is given
to the Department, it is necessary to send
a special investigator to the locality, where
he has to listen-in for several days to find
out who is causing the trouble. This en-
tails a great amount of timé and expense
and the field force is small and inadequate
to the demands.

Owners of receiving sets who think they
hear interference in the silent amateur
periad niust ascertain if it is an amateur or
a ship., If they cannot read code, they should
find an amateur neighbor who can, asking
him to listen in and record what is being
transmitted. His report can then be for-
warded to the District Supervisor or the
Department. Such complaints would aid
the Department materially. Literally hun-
dreds of valueless complaints are rteceived
in comparison to one reliable and accurate
report of interference. Sometimes receiving
sets are supersensitive, it was pointed out,
and the interference may not actually be
in the air but produced by other causes.
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Hete he broke down and wept into a box of regenerative tubes on my «<ounter. 1
When he raised his head his cycs were wet with tears.
“It was during that month that my darling Mamie, down there

static out of them and ruined them for life.
*“#Alas for that month!"” he moaned.

This took the

in Virginia, let her cousin Amelia coax her to listen in to WPQX."

SUPPOSE you know the recipe for
making a genume double-dyed radio
fan, Tt begins with a “Take a —— "
just as all recipes do, and it goes
something like this, “Take a man or
woman who has declared he or she doesn't
like radio and won't nave a radio apparatus
and hates radio like sin.” Those are the
peeple who get the radio bug in its severest
form; after they have shrieked to the world
that they detest radio and all its works, they
generally get a $35 crystal set and presently
you find they own a super-complex back-
flip monoduodyne affair that cost $800, aud
have given up eating and sleeping in order
to spend all their time lstening in.
From what this fellow. whom [ call ex-
AZZ, wld me, I goess Mamie was a fan

uf that sort. And I might say right here
that vou don’t pronounce him as if he was
spelled ex-azz, although he was an ex-
asperated voung man when he told me his
story, which was one of the saddest in
the world. Ne, vou pronounce him ex-
A-Z-Z. You've heard him often enough,
when vou have tuned in to WPQX, saying
in the nicest voice in the world: “This is
Station WPQX, A-Z-Z announcing.” May-
be, if you are 3 hushand, you have felt a
little sore when you saw your wife open
her eves wider and draw a deep breath of
bliss and heard ber sav, “Oh! That's that
lovely A-Z-Z announcing!”

All right! Now you know who I am
talking about and I can get down to his
sad. sad story. And don't hlame me if it
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The Sad Story of AZZ

By ELLIS PARKER BUTLER
Author of *'Pigs is Pigs”

hreaks your heart. 'm domg this for him,
hecause he thinks that if Mamie sees it in
print she may believe it. She won't believe
him. .

I started this little radio repair shop of
mine, vou understand, and I was going
along doing a pretty good business. I had
enongh stock to replace anything that hap-
pened to break in my customers’ sets, and
I eould show what was the matter with
the home-made sets that did not work, and
| was able to pay the rent and put a dollar
in_the bank now and then, and I gave
credit to an ad for most of the business I
gut. 1 kept running in the papers the fol-
lowing: “If you have radio troubles bring
them to me; I ean fix them."

Well, an this evening I'm telling about,
business +vas a little slack and I was sitting
on the counter talking to M, K. Simmons.
We were real interested in what we were
saying and at the moment I did not pay
much attention to_the nice looking young
fellow whe came in and stood waiting for
us to get through our chat He did not
scem to be in much of a hurry—just stood
ek and listened.

Simmons was telling me about his wife.
He said that if his wife wasn't 52 vears
old and the mother of six children he would
sure be jealous, because, what did I think?
He had seen a post card on her desk ad-
dressed to this A-Z-Z, care of Station
WPOX, New York, and the other side of
the post card said, “T want to say how
much [ enjoy Hstening to AZZ'S ammounc-
g, Please tell him I am sorry he has a
cold and hope he will be rid of it soon.”

“Yes," | said, “my wife is the same wan
about that duck. She would rather hear
that. AZZ say, “The next number on our
program is—" than hear a Philharmonic
symphony, or listen to Dempsey knock
Firpo's block off. But I don't know that
it's so yueer, cither. A lot cf men get
that way over some telephone girl’s voice,
I've heard men get so excited over the
sweet voice of some girl that they have
mmly heard say, ‘One minute, please!’ that
they have invited her right then and there
o go to dinner with them, and to a show
after dinner, And, as like as not, if they
ever did sec her, she was at least 40 and
locked like a withered lemon, Don't you
worry about your wife, Simmons—there
are a couple of million other ladies in love
with that A-Z-Z voice, and [ expect he gets
two bushels of mash notes per day amd
doesn't think any more of them than if they
were autumn leaves. They get used to it,
those fellows, and it doesn’t mean anvthing
to them."

So M. K. Simmons said that was so, and
bought a couple of dry cells, and went
home, 1 torned to my big set and tuncd
in on WPOX, so the loud speaker would
spout it out onto the sidewalk, and the first
thing I heard was “This is Station WPQX.
A-Z-Z announcing—" and then I turned to
this young fellow dnd asked what 1 couldl
do for him this evening. And when [ got
a sight of his face T saw the saddest face
I ever saw in my life, [t looked as if he
had lost his last dollar and his relatives on
both sides of the family and his pet dog
and cverything he had.

"l saw your advertisemont,” he said.

. Yes, 've got one” 1 said. “"What about
it

“You say you can cure any kind of radio
troubles.” he said. “Can yvon?”

“Iowouldn’t advertise it it |
iriend,” I told him,

{Continwed on page 1350)

conldn't,
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A Radio Hoftel
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Above, a view of the
foyer in the recemtl
completed P-tnnlyf
vania Hotel in Phila-
delphia, shows one of
the built-in loud epeak-
ers, many of which
are situated at differ-
ent parts of the hotel
These are all connect-
ed together and are
operated from the
SAME BOUCCE,

These loud speakers are con-
veniently situated in waiting-
room, foyer, lobby, and, in
fact, in all parts o "the hotel
where people gather, Not
only agre they used for the
reproduction  of broadcast
programs picked up by a
special receufl.ng set, but are
employed for the purpose of
paging and the reproduction
of the music from the hotel
orchestra,

11 SRR 111 PUSURSIRR) LSS 001G 1 4

OT only has the Philadelphia public
been bitten with the radio bug, but
apparently the more prominent hotel
and apartment house owners and
engineers also have decided that
radio benefits are to be a future added con-
venience ta the comfort of their tenants.

The Pennsylvania Hotel, which is rapidly
nearing completion, contans upward of 600
rooms ; it is being eguipped with one of the
most modern radio systems in the world,

A special radio room has been built upon
the roof; this will be equipped with a
modern type of receiving apparatus con-
nected to powerful amplifiers distributing the
received radio features from local and dis-
tant stations to the main dining room, the
lobby, the lounge, smoking room, banquet
hall and grill, separately or to any or all of
these locations simultaneously., The distrib-
uting apparatus consists of projectors—or,
as they are commonly known, loud speakers

-—of special design and giving a much bet-
ter quality to the received energy than is
present with the usual types of loud-speaker.
Another novel feature of this particular

- installation is the paging system that is to
be interconnected with the radio equipment

for the halls and lobbies. For example, the
telephone operator sitting at her switchboard
can, by plugging in a microphone, be heard
on any one or all of the output stations,
and make whatever announcements she may
desire. In this manner the paging of the
tenants and guests 15 accomplished and an-
nouncements of importance are made to va-
rious parts of the hotel.

No longer will it be necessary for diners
to sit at their tables, after having eaten, to
enjoy the orchestra music, for microphones

«are to be placed near the orchestra and
music sent on wires to the lobbies and
lounges throughout the hotel. Also, the
transmission of lecturcs or speeches from

any one of these locations is to be retrans.
mitted to all gathering places in the hotel.

At the present time the Ritz Apartment
house at- Newark, N, J., has telephone re-
ceivers in every room connected toa modem
and powerful central recemng set and it is
proving of wvery great satisfaction to the
tenants.

The tendency of the enterprising builder
and engineer is very rapidly approaching
the inclusion of the most modern devices of
this kind in their building plans. The in-
stallation of a mammoth radio equipment of
proper design is maturally a problem which
is different in each case and which must be
ia]wed by specialists in 1h1-3 newer type nf
L-ng'lrlet:rmg The term “radio engineering”
is hardly adequate to cover the problems
that are involved, and, fortunately, the past
experience of our telephone engineers in the
amplification of sound has very materially
assisted this new art.
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Re-broadcasting, a New Era in Radio

It ix gratifying te ws to see that re-broadcasting has at last become o reality,
our editorial in the December, 1922, issue. In that issue, as will be remembered, we made mention that
awrtenrs cowld re-Droadcast broadcast concerts by very simple means, It will be seen from this article that
the theory has now ot lag! been translaled into practise along lines as originally proposed in Mr. Gernsback's
editorial. There is a strong probability that in the not too distant future there will be only one or two
central broadcast stations which will furnish the whole country with eatertainment,
will then be picked up by other stations which will re-broadeasi it

couwrse, a5 vet great, but they are surely and gradually being overcome.

The technicdl difficultics are, of

This was first indicated in

This entertamment

Above: Bhort wave or h.1|11

frequency receiver at Has-
i aska, used to re-
céive the high frequency

broadcasts from Woesting-
house Station, KDKA, at
East Pittsburgh, Pa. From
there it in passed through a
power amplifier, then into
the transmitter and re-
broadcast.

Above: View of the ex-
tremely short antenna used
to receive the high fre-
uency broadcasts at West-
foghopse Station, KFKX,
at Hastin Nebraska.
Left: View of transmitting
apparatus at Westinghouse
tatio KFKX, at Has-
tings, Nebraska, the frst
radic repeating station in
the world,

o ADIO broadcast repeating” is the
newest phrase in the English lan-
guage. It came into general use

with the announced opening of Station

KFKX at Hastings, Nebhraska, November

21, 1923, which will be operated as a repeat-

ing station, giving no programs of its own,

Radio broadcast repeating is, however,
more than a phrase, becanse it opens a new
era in broadcasting.

Radio programs originating in impor-
tant centers may now be received in iso-
lated and far distant points with the same
ease that they are received in the imme-
diate vicinity of the station originating the
program.

This is possible in the present instance
in the case of KDKA of Pittsburgh, Pa.,
and KFKX at Hastings, Nebraska. KDKA
broadcasts the original program, which is
repeated with equal stremngth at KFKX,
thus doubling the range in which the re-
t:tl*.ption of the original program was possi-
ble.

The methods used by a radio repeating

station in broadcasting are much the same
as those employed in the distribution of elec-

tric current from a central station. It is
a well known fact that the central station,
where the power originates, can transmit
this power over long distanges, and that at
the receiving end it can be transformed in
a way that makes it suitable for use at the
receiving end.

It is practically the same thing with radio
repeating. A central station hroadcasts the
original program. This is sent out on two
frequencies—one frequency is such that
radio receivers in general use may receive
the broadcast; the other frequency is very
much higher—so that radio receivers of the
type now in use cannot receive it. This is
a mnecessary and desirable feature, as the
high frequency transmitting wave must be
kept clear of extraneous noises such as are
caused by the attempt to tune in with re-
generative receiving sets.

This high frequency carries the program
to the distant repeating station where it is
received with special apparatus and re-

peated, either at the same high frequency
for transmission to another repeating sta-
tion, or it is re-broadcast at a lower
frequency which will permit its reception on .
existing receiving sets. The repeated pro-
gram serves an entirely new area, greatly
increasing the number of listeners reached.
SPEED OF LIGHT

Owing to the speed at which radio waves
travel, which is the speed of light, the re-
peated broadcast is simultaneous with the
original broadcast and the listener is whol-
ly unaware that he is hearing a repeated
program.

Radio repeating was suggested and rec-
ommended by H. P. Davis, Vice-President
of the Westinghouse Electric & Manufac-
turing Co., nearly a year and a half ago.
He stated that the solution of the radio
hroadcasting problem lay in the introduc-
tion of a few centrally located broadcast
stations which would serve many low-
powered and non-interfering repeating sta-
tions, and so bring the best to the greatest
mumber of listeners.

(Confinued on page 1322)
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Aaron Bush’s Station 4FB

70 miles northeast of Atlanta. Practical-
ly the entire equipment was designed and
constructed by its owner and operator,

STAT!DN 4FB is located at Athens, Ga.,

The four-wire inverted L antenna is swung
between poles placed in two trees, and is 60
feet long. The iree end is 75 feet high, while
the lead-in end is 50 feet ahove the ground.
Due to the unfavorable nature of the ground,
a four-wire counterpoise system 95 feet long,
directly under the aerial is used. Large com-
position insulators are used throughout.

The transmitter consists of two units, Unit
“A" is the 34-K.W. spark set shown in phato.
It consists of a Thordarson transformer, 0132
mid. of Murdock moulded condenser, and a
rebuilt Wilcox rotor on a variable speed mo-
tor. A split-primary OT is used. This is
made up of one turn of 4-inch copper ribbon,
20 inches in diameter. The gap is efficiently
muffled by a cover to permit operation dur-
ing the early morning hours. When 8-inch
coupling is used, the radiation is 3.0 amperes.
The maximum working range of this set is
1,000 miles, although the signals were re-
'pqorrted heard in England during the past T.

o

With the advent of the summer season, and
accompanying QRN, unit “B" was installed.
This is not sgovm in the photo, as it obscures
the remainder of the apparatus. It is a 10-
watt C.W. using rectified A.C. A 24-jar

chemical rectifier, with borax solution,
smooths out the growl in the 60-cycle A.C.
and 1,000 volts irom a home-made trans-

former put the kick into the tubes, With
130 milliamperes on the plates, the radiation
is 28 amps. During the five weeks in April
and May in which the set was in operation,
it was heard in 35 states. Stations 1,000
miles away were worked on several occa-
sions, through bad QRN,

The receiver on the left is entirely home-
made. It comprises a special short-wave
variometer-variocoupler, three circuit tuner.
Vernier variometers are used in grid and
plate cieuits, and are ideal for CW. work
through QRM. The wave-length range is
140 to 360 meters. Above the tuner is a
panel in which are mounted three variabl
condensers and three D.P.D.T. switches.
These condensers may be thrown across the
variometers so as to reach the concert waves,
or used in connection with the long-wave
loose coupler on the extreme left. A de-
tector and one-step amplifier adjacent to the
tuner, complete the receiver, The wooden
borax box, with Mazda light on top, contains
an B0-volt acid-lead storage ‘1" battery.
The storage battery in the foreground fur-
nishes juice for the relay-key in spark unit.

The receiver has given very gratifying
results indeed. Except for day-light work,
most of the C.W, reception is accomplished
withont any aerial, to minimize QRM and
QRN. Almost all the states have been
logged, including quite a number of west
coast stations,  Two 10-watl phones at a
distance of 800 miles came in very QSA.

2
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Me. Bush still has his % K.W, rock crusier in operation but prefers to use the 10-wart C.W, set.

Note

the husky O.T. to the right of the aerial change-over switch.

Due to college QRM, 4FB is on the air
only during the spare time of its operator.
However, an average of 200 A.R.R.L. mes-
sages per month have been handled during
the past season.

Aaron Busg,
430 Meigs St, Athens, Ga.

Hamitorial
DISTANCE LENDS CHARM

HY does the BCL sit up half the night
to copy perhaps only the call letters of
a distant station, the program having been so
faint that it was agony to listen to it, in
spite of the fact that a good station nearhy

was on the air with a program worth listen-
ing to? He does it for the same reason
that the Hams lost what little sleep they
had heen in the habit of getting when they
tricd for the 100-meter transmission 1o
France, The same agony was in evidence
at the end of the frantic call to France—
a minute after F-8AB said go ahead CQ.
On that memorable mght—November 22, at
10:30 P. M.—of course chance had to have
a hand in the game. It played to F. Schnell,
IMO), Hartford. F-BAB heard him first.
With a sinking of the entire world came a
renewed determination to try again, and
when IMO answered F-8AB, “yours truly”
called again also. Imagine the suspense and
then the extreme joy when F-8AB, after
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calling MO back, called 1XAM saying
OK but OSU after IMO. I didn't give
a darn alter that whether 1 burnt up the
fubes or not. He had heard., that was
enough.  The poor wife woke up and
wanted to know if T had gone crazy, hut
upon learning that F-8AB had heard me,
there were two i the same state of mind,
and 1t was some job to keep ber quict so that
L could copy and keep track of the doings

and so be able to take my turn in the game. §

1t eame when BAB was trying to give IMO
a message to Mix at WNP. 1MO had
trouble and could not copy, so I QSL' to
F-BAR for it. and he came back at me with
greetings and appreciation for the achieve-

ment in perfecting the transmitting circuit |

that was in wse in all three stations, advis-
ing me that it was responsible for the sue-
cess of the tests. He then told me that his
antenna current reading was 2.5 amps, and
I replied that at this station the current
reading was 1.5 amps, using a 100-watt set
with a 400-watt input, at the same time
sending him my greetings and expressing
my joy over the fact that this was a fitting

termination of our hopes, which were in &

evidence on the night of his visit to my
home when 1 nearly talked him to death.
When we said goodbye at 3 A, M., s
final words were: “Tt will wnrk."”

I suppose we will go right along losing
sleep, chasing after the future possihilities,
heing satisfied with the glory of achieve-
ment, and after all being a necessity in the
warld of progress, which alone would keen
us ofl thié joli.. The fact that distance is
involved, helps by adding its charm, stand-
g supreme,  Ask the BCL.

Joux L. Rerxartz.

NEW FRENCH REGULATIONS
ENCOURAGE RADIO

French authorities have issued a set of
regulations intended to encourage broad-
casting and the use of radio equipment by
amateurs throughont the country, accord-
ing to advices received at the Department
of Commerce from the American Com-
mercial Attaché at Paris. It is provided
that receiving sots may he possessed by any
citizen of France who will sign a formal
declaration, receivable at any post office,
stating the kind of equipment wnsed and
agreeing that no part shall be taken in the
transmission  of  private  correspondence.
Sets in the possession of foreigners, or used
1o receive private correspondence, require
individual authorization. )

The right to operate transmitting sets will
be regulated by the Under-Secretary of the
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Station 6]X, 6BVW, 6ZU, owned and operated by Wilford Deming, Jr., 1404 Magmolia Awve, Los

Angeles, Cal.

The receiving sets are familiar. The transmitting antenna is a 4-wire T, 60 ft. long
and 70 ft, from the ground. An 18-wire counterpoise fills the bill. The C.W. and

I.C.W. transmiltter

uses four 50-watt bottles, the plates of which are supplied from a 1500-volt 600-watt Esco motor

generator,

French Postal Services, on the recommen-
dgatton of a4 permanent commission upon
which public service groups, manufacturers
and amateurs  will  have ‘representation.
Transmitting sets are to be classified as
follows: Those ntended for establishing
private communication: puhlic  broadeast
setsy portable sets; sets wsed for technical
expertiments ) antl amateurs’ sets,
Wave-length standards and other techni-
eal regulations will be set up for each class
by public authority, The use of amateur
and experimental wets will nat involve the
payinent ob any fees.  Puoblic hroadeasting
15 made the subject of individual contract.

SPECTRUM ANALYSIS OF RADIO
SIGNALS

When a radio sending  station omits a
signal consisting of soceessive  trains of
waves, the manner in which the vibrations
are inferrupted or die down has an im-
portant bearing on the amount of inter-
ference which this radiation will produce
in receiving circuits tuned to - freguencies
other than the one on which this station
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Station 8WY, owned and operated by 5. W. Townsend, 79 Marvin Ave., Akron, Ohio.

Antenna i1s a

The anténna current is 6.2 amps. on 100 watts,

is supposed to be operating. In other
words, the very suddenness or other pecu-
liarity of the interruptions causes the sta-
tion to send out, unittentionally, frequencies
other than those 1t is supposed to be send-
ing. A somewhat analogous case is that
of the arc light, which in addition to the
light .it gives emits also certain invisible
radiations. By examining its light with a
spectroscope’ theése invisible radiations have
heen found, and filters have been devised
to screen them out, Similarly, a “spectro-
scopic™ study of radio frequencies emitted
by a.station might help 1o find thise fre-
quencies which cause interiference. Such
a study could be made 1f it were possible
to devise a series of receiving circuits, each
af which would respond 10 one wave-length
only and turn a deaf ear to all others;
or if the signal were repeated indefinitely,
a single circuit could be used and tuned
successively to different frequencies. But
as a matter of fact, all circuits will respond
to a considerahle range of frequencies, and
the result of such a study gives a ‘record
which is apt to be confused by this over-
lapping of the effects of a number of fre-
quencies. A mathematical study has, there-
fore, been made by the Bureau of Standards
of the theory hy which the aciual frequency
distribution in the radiation may be de-
duced from observations of the mean cur-
rent induced in the receiving circuit when
it is tuned to various frequencies, This
theory affords a basis for spectroscopic
study by which the interference producing
quality of a station may be measured.

The theory is given in Scientific Paper
No. 477 of the Burean of Standards en-
titled  “Spectroradiometric  Analysis  of
Radio Signalsl Copies may be obtained
from the Superintendent of Documents,
Government Printing Ofhce, Washington,
D. C. The price is 10 cents cash,

A SIMPLE RADIOPHONE TRANS-
MITTER

“W. G. Garner (6ZAM) has sent us the
circutt printed herewith and states that it is
FB for short distance work. This circuit will
work without any fooling around or critical
adjustments. He has talked over a distance
of five miles with this set, using the ap-

S-wire inverted L 45 ft, long and 35 and 45 f1, high, with a counterpoise, a duplicate of it, 8 ft. above

ground. Two 50-watt bottles in a Hartley circuit with 8 1500-volt transformer make up the cC.W.

transmitter. Antenna current om 100 waitts is 5 T.C. amps. The receivers are: a home-made thres
cireuit with two stages and a Grebe C.R.-8

paratus described, and reported wvery QSA,
A number of such circuits have been pub-
lished from time to time, but very few have
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A simple radiophone transmitter employing a
U, V.-2014 tor the oscillator and absorption
modulation. This arrangement is easy to handle,

q

given any operating characteristics, I the
specifications given herewith are followed,
the set will work right off the bat.

All of the coils are wound on one tube
with a diameter of four inches, using Na.
18 D.C.C. wire throughout. Each coil con-
sists of 10 turns and is separated from the
next by 5§ inch. This is a modification of the
well-known Meisner circuit and employs the
loop absorption method of modulation. It
will be found that neither the grid nor the
plate condenser adjustment is critical. A
UV-201A with about 90 volts on the plate
will prove excellent for this purpose. Fair
results can be obtained with 45 volts,

4PV

QRA—4PV: 1. H. Leathers, 148 Avant
Street, Spartanburg, 5. C. Reports appre-
clated and QSL'd.

58N
SSN, Curtis K. Smith, Box 7, Louann,
Ark, Reports on my spk. sigs. appreciated.

1245

John L. Reinartz in his favorite corner waiting for. the cameraman’s powder to flash. If wou look
closely you will note that he is using a Reinartz receiver, for which we don't blame him.

2AAQ TO 6HQ
2ZAAQ (Robert E, Johnson), Fifth and
Central Avenues, Ontario, Cal., will in the

future by 6HQ, with 10-watt C, W, QSL’s
appreciated.  All erds. answd.
STW
QRA—5TW, R. E. Harris, 708 Woest

Duke Street, Hugo, Okla.
answered,

QSL's will be

2BP
QRA—2BP; 5. Bruno, 10215 Ninety-
seventh Avenue, Woodhaven, New York.
Pse. (JSL,

9BBQ
_The call 9BBO) has been issued to Frank
C. Ahlgrim, 2239 Washburne Avemue, Chi-
cago, 1. A 10-watt CW.

CAN. 41C
The call 4IC has hen issued to W. G.
Stunden, 615 Ninth Avenue, N. W. Cal-
gary, Can. All crds. answd.

9BCJ

O9BC] has ceased operation, permanently,
at the former address in Webster Groves,
Mo, and will probably join the ranks of the
sixes in a short time. All communications
will please be sent ta Chas. C, Messman,
General Delivery, Prescott, Ariz.

(Continued on page 1327)

IThe Supremo-frol, Universal Wave-length, Ulfra-sensitive Distance Destrover

Here is the Ideal Baby receiver for simplicity of operation and delicacy of control

London with one foot and WGY with the other, all at once! ! : 1! i
marvelous tuner for the saxophone loud-speaker which shouts “yes, we have” as only bananas skin!

It’s the "“Kin
It's the safety set for radio nuts wit

the sguirrels in a cage.

of the Air” and “Four Aces” on DX. It will bring in

The banana attachment is a
It speaks for itselfl
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The Operation of Close Coupled Transformers

By W. P. POWERS

ASSISTANT PROFESSOR OF ELECTRICAL ENGINEERING, STEVENS INSTITUTE OF TECHNOLOGY.

used in radio circutts,

HE transformer plays a most im-

portant part in radio, being involved

in both transmitting and receiving

circuits. Although frequently some-

what disguised and obscured by the
circuit arrangement, a little study will usu-
ally disclose a transformer of some descrip-
tion. It is safe to say that almost every
radio circuit has somewhere tn its makeup
a transformer,

,{5/

A

\EHI ]

Fimary Secpnaary

TNt

it

v R Fig £

Diagrammatic representation of an Ideal trans-
former which is supposed to be used in the experi-
ments described in this article.

The function of a transformer is to
change the magnitude of the voltage or cur-
rent. This is familiar to many, but the sig-
nificance of the operation is not always fully
appreciated. Because of the ability of a
transformer to change either voltage or
current, it may be said to transform con-
stants of the circuit such as resistance, in-
ductance and capacity and also reactance
and impedance. It is the purpose of this
article to point out the last named function
of a transformer and to show a few ex-
amples of the application of the principle in
practice.

The operation of a transformer can most
easily be explained by considering the sim-
ple power transformer. Fig. | shows a
simple transformer composed of an iron
core and two windings. This is known as
an “Ideal” transformer, because it is as-
sumed to have no magnetic leakage, no re-
sistance, and no iron loss. (These points
can be substantially realized in practice.)

If we apply a certain A. C. voltage to
the primary winding, there is an equal and
opposite voltage at once set up in the same
winding. This voltage is due entirely to the
fact that the magnetic flux in the core (due
to primary voltage or strictly magnetizing
current) 1is cutting through the primary
turns. If we wind a second coil (secondary
coil) about the core, the core flux will cut
through this winding as it does through the
primary, setting up in it a voltage depend-
ing entirely upon the number of turns of
wire in the coil. If the secondary winding
has the same number of turns as the prim-
ary, the secondary voltage will be equal to
the primary voltage. Such a transformer
would be of no value except to insulate one
circuit from another.

2 amps. 2amps. Zamps.
00 ¥ wov Ve
l l o J 52
ohms oS
Frg. 2

A circuit containing a transformer with no step-

up ratio, there being the same number of turns

on the primary as on thé ‘secondary. The equiva-
lent circuit is shown on the right,

By means of simple electrical analogies, the author explains the actions of various forms of transformers
This article should prove quite helpful to the experimenters in understanding the

operation of transformers.

Let us suppose, however, that the second-
ary winding has twice as many turns as the
primary winding. (At this point it is well
to call attention to the fact that this increase
in voltage is obtained at the expense of the
current. The transformer contributes no
energy to the system, and therefore, ‘can in
no way amplify power. The term “ampli-
fying” transformer, as we use it in radio
should not imply that power is amplified in
the transformer, but rather that it is merely
transformed or transferred in proper form
from tube to tube. *The tube is the amplify-
ing device, since it contributes additional en-
ergy to the system through the medium of
the “B” battery.)

Fig. 3 shows the operation of a trans-
former having a step-up ratio of 1:2, oper-
ating on 100 volts, as in Fig 2, and loaded
so as to draw the same power. It will be
noticed that the secondary wvoltage is
doubled (200 volts), and the secondary cur-
rent is reduced from two to one ampere,
maintaining the power relations correctly.
The secondary load resistance, to satisfy
this condition, is obviously 200 ohms, or
four times the original value of Fig. 2.

Figs. 2 and 3, from the standpoint of the
primary c¢ircuit (input side) are identical.
These circuits operate on 100 volts; they
each take 200 watts, and the primary cur-

T2m0.

2amp 7220

)

L/
100 V. o0y

200 7~
+ Ghims
Fig.3

A circuit containing a transformer with a step-up
ratio of 1 to 2; the mput does not vary, since the
load is 200 ohms.

rents are the same, In fact, these circuits
operate exactly like a simple resistance cir-
cuit of 50 ohms. The “equivalent” resist-
ance of each circuit referred to the primary
is, therefore, 50 ohms. However, the load
reslstance (secondary) in Fig. 2 is 50 ohms,
while that of Fig. 3 is 200 ohms. Fig. 2
shows a transformation ratio of 1:1, while
Fig. 3 shows a ratio of 1:2. It is apparent,
therefore, that by the change in transforma-
tion ratio, we have reduced 200 chms to
what appears to bc 50 ohms. If the trans-
formation ratio had been 1:4, the situation
would have been as shown in Fig, 4, where a
load resistance nf 800 ohms is reduced to
50 ohms in the primary circuit.
RELATION OF RESISTANCES

By inspection, it is apparent that the
secondary resistance is to the primary equiv-
alent resistance as the square of the sec-
ondary turns is to the square of the prim-
ary turns. In other words, the resistance
ratio is proportional to the square of the
transformation ratio

For example, in Fig. 3; the secondary re-
sistance is 200 ohims, the equivalent resist-
ance referred to the primary circuit is 50
ohms. The ratio is four, which is equal to
the square of the voltage ratio (2). Hence,
the equivalent value for any secondary re-
sistance referred to the primary circuit is
cqual to the actual secondary resistance,

multiplied hy
()
N,

R=r ()

For example, 1,000 ohms attached to the
secondary winding of a step-up transformer,
having a ratio of 10, will appear as 10 ohms
in the primary circuit.

/
O
2 @mps. ~
—O
100 ¥ 4V
. bo0
LS
F1g. 4

The transformer in this circuit has a ratio of 1
to 4, but the load resistance being 800 ohms, the
input energy rcmaing the same.

1 a
R = 1,000 (_16)

In general we have to do with circuits
composed of resistance, inductance, or ca-
pacity, either separately or in combination.

INDUCTANCE

Inductance may be treated in the same
manner as resistance. Inductive reactance as
well, (because it is proportional to induc-
tance), may alse be treated as resistance.
Inductive reactance is the term used to ex-
press the ohms developed in an inductance,
L, when it is operating on an alternating
supply voltage of frequency, {.

Inductive resistance = 2 « f L ohms.

For example, an inductance of four hen-
rys attached to the secondary of a step-up
transformer having a ratio of two, will ap-
pear as one henry in the primary circuit.
In this case, the secondary reactance, if op-
crating on 60 cycles, is 1,508 ohms; the re-
actance referred to the primary is 377 ohms.

Assuming 754 volts applied to the prim-
ary, the situation is as indicated in Fig. 5.

CAPACITY

Capacity is transferred from one circuit
to another in proportion to the square of the
inverse transformation ratio; that is, the
higher number of turns is always associated
with the lower value of capacity. Since the
charge in a condenser is proportional to the
applied voltage, it is quite apparent that
raising the voltage would increase the
charge, and would be equivalent to an in-
crease of capac1ty at the or1gma1 vo]tage
The work done in charging a condenser is,
however, proportional to CE* This is un-
changed by the transformer, hence C varies
inversely as E*

(Continued on page 1324)

Lomp
2ar1ps. ~2
754 ¥
60 cycles 1508 V.
i 3. 5 /f D8 o725 /

STEICTIIE - B HEIIYS

When the proper inductance is used as load the
effect upon the input is similar to the case where
resistance is the load.
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C. W. and Radiophone Transmitters

SEQES

I his last article, Part ¥V, Myr. Felder took up the subjeci _
covers the sulject of speech amphifiers, probably the miost {mportant considevation in radiophone practise.
The information presented, although appl

By L. R. FELDER
Part Ul

plving to radioph

G

Fig. 1 —

A . } |14
transformer - 1
Oulpyt coupled
- speech ampli- .
fier, and Fig. l L
2 an induct-
i ance coupled “

speech ampli-
fier. The
transformer
coupled type
is the most

il |

Fig 1

N the foregoing articles of this series
we have taken up the questions of the
generation of radic frequency currents
and their modulation. Also, the ex-
tent to which the degree of modulation

influences the yuality of sound reproduction.
In this concluding article, the application of
the foregoing will be given to one of the
most recent developments of radiophone
communication, uamely, to radio broadcast-
ing.

All broadcasting stations employ one of
the standard types of radio frequency oscil-
lation circuits. While there may be some
variations in the circuits, they all accom-
plish, more or less efficiently, the same pur-
pose: te., generate radio frequency currents
which act as the carrier for the sound trans-
mitted. Most stations employ the Heising
‘Modulation System, since it is the most ef-
fective and efficient thus far developed.

5 watt
1
1
|

Bepeeter
/t/t?ll

Lt

[

Ampiifier

e

widely used.

A

quencies in that range be equally and accu-
rately reproduced. It is here that most
hroadcasting stations fail; they are able to
reproduce with fair accuracy the band of
frequencies between 250 or 300 cycles to
2,000 or 3,000 cycles. They do not repro-
duce well the sounds having frequencies
above and below this range. As a result,
distortions of a special nature are intro-
duced. If the station fails to reproduce or
transmit the higher frequencies (above
2,000 or 3,000 cycles) the speech and music
will be intelligible, but not natural. Speech
will sound muffled and drummy because the
higher frequencies are absent; soprancs will
sound like contraltos, tenors may sound like
baritones and so on. On the other hand, if

- the lower frequencies are predominantly ab-

sent, speech will sound thin, empty and
tinny. The low notes of drums will be zb-
sent, baritones will sound like tenors, etc.

S0 art
Moduiater
’

30 P."/ﬂ//
i

+

2000 1
wils !
= '

i)

fig. 4

The circuit diagram of a complete broadcast transmitter including all requisites,

/
S00 wert RE
Oscillator

This should prove

helpful to the amateur contemplating the construction of a radiophone transmitter along similar lines.

This system was explained in full detail in
the last article of this series. The impor-
tant difference between a good broadcast
station and a poor one lies in how faith-
fully the modulating system reproduces the
sounds which are to be broadcast.

A broadcast station has a radio frequency
system, and an audio frequency system.
Faithful reproduction of sound is almost
solely dependent upon the audio frequency
circuit, and it is in this circuit that the chief
differences exist. The equipment must meet
certain conditions if it is to be distortionless,
and produce the sound in the antenpa ex-
actly like it was delivered to the micro-
phone.

THE PROBLEM

In radio telephony we are econcerned
with the transmission of speech, and in the
special ease of radio broadcasting, with the
transmission of speech and music. The
range of audio frequencies involved in
speech sounds varies from about 100 cycles
per secand to about 5000 cyeles per second.
In order thatgspeech and music be faithfully
repraduced it is essential that all these fre-

For natural reproduction of speech and
music, therefore, it is obvious that all the
frequencies hetween 100 and 5,000 cycles
per second must be equally and faithfully
transmitted.

The frst precaution that is taken in
broadcasting stations tor equal transmission
of all audio frequencies is the use of the
best type of microphenes. The usual type
of microphone used in telephones does not
reproduce all speech frequencies faithfully.
It transmits a frequency range which makes
speech in the ordinary tones intelligible, but
it does not reproduce it with all the natural

A resistance coupled speech
amplifier. 8o far as perfect
reproduetion is concerned, this
is the best type, but it has the
disadvantage of requiring a
very high plate voltage; some-
thing that is not always read-
ily obtainable.

T C TSt T——ry

of modulation systens.

rone transinitters, w

! . Hll be found of a nature quile
serviceable in other phases of the radio field.

-

In this article he

if—d

timbre and nuance. A special type of micro-
phone is employed in broadcasting studios.
It is similar in principle and structure to the
telephone transmitter, containing a dia-
phragm and carbon granule buttons. The
broadcasting mierophone differs, in this: It
has two carbon granule buttons bearing on
the diaphragm, where the ordinary telephone
microphone has only one. This results in
eliminating distortions which are present in
the telephone transmitter.
ITS LOW OUTPUT

The output of such a high quality micro-
phone is very low and, therefore, must be
greatly amplified hefore it is impressed on
the carrier wave in order to obtain the
necessary degree of modulation. In the
average amafeur radiophone transmitter the
output of the microphone is stepped up by
a telephone transformer and then applied
directly to the modulator tubes. This pro-
cedure is 'followed also by some low power
broadcast stations. TFor the higher pow-
ered stations, such a system is not possible,
because the output thus obtained would
be entirely insufficient to modulate the radio
frequency carrier wave. It is necessary,
therefore, to employ one or several stages
of speech amplification to increase the out-
put to such a value that the necessary modu-
lation is secured. These speech amplifiers
are, in fact, nothing more than audio fre-
quency amplifiers very carefully designed.
It is a well-known fact that the average
audio frequency amplifiers used in recejving
sets are far from being distortionless. They
either drop out low frequencies or high fre-
quencies, and sometimes both. Harmonics
are introduced on account of the presence
of iron in transformers not properly de-
signed. The speech amplifiers used in
broadcast transmitters are designed to aveid
these distortions. The type of speech am-
plifier used may vary, but there are three
separate types which correspond to the dif-
ferent types of audio frequency amplifiers:
1— Transformer coupled; 2— inductance
coupled; and 3—resistance coupled ampli-
fiers, as shown in Figs. 1, 2 and 3 respec-
tively. All of these types are very satisfac-
tory and may be made practically distortion-
less if the circuits are designed properly.
Of the three types the most distortionless
amplifier is No. 3—resistance coupled. No
matter what the resistance R is, the ampli-

(Continued on page 1337)

: =

R 0!/2?74’15

Ik




1248

Radio News for March, 1924

A DX Receiver for Amateur Waves

The form of circuit employed in this receiver 15 very Sensitive to weak signals, as has been proven
Howewer, the design has much to do with the cfficient operation of the set and the
importance of adhering to every detail of con:tmct?on regarding wsulation and lack of shellac or
: dope in building such a set as this, cannot be overestimated.

in the past.

HERE have been any number of ar-
ticles on building amateur receiving
sets, so, to prove that this one is
worth constructing, I am including a
“Calls Heard” list* . Also, my best
previous list has not had as many DX hams
from all districts that represent DX for
5XV, as there are on this list. And my
previous results were obtained by ear strain-
ing to hear three or four <alls in a night,
and those were usually a tegular bunch who
were heard by everyone. I don’t know that
Port Arthur is a dud location for reception,
but I do know that I have used and tested
several prominent makes of receivers and
have not been able to better my results. I
have preferred the single circuit, except for
message handling; as it has not sufficient se-
lectivity. Of course, radio frequency ampli-
fication gave better results, but I do not
desire to add to my present collection of
tubes, so I wanted a single-tube set.
Then I added a one-step to the receiver;
that’s consistency, hi!
WHAT WAS WANTED
Having decided 1 wanted a satisfactory
set, I aimed at the following:
1. Selectivity.
2. Wave range to go below 100 and ahove
300.
3. Simplicity of control.
4. Reception of DX consistently without

straining.

5. No shield, and negligible capacity
effect.

6. Possibility of calibration for QRH
reading.

And having aimed, my score read some-
thing like this with a stymie at the sixth
hole : .

1. Nice and satisfactory.

2. From 80 to 370 meters and no losses.

3. Two tuning controls.

4. The old familiar signals quite often
polarize the tube with too much charge. The
old DXers pound in like on a one-step and
the real DX is comfortably readable. Tested
in comparison with a well known vario-
meter regenerative and one-step, this re-
ceiver on one tube gives louder sigs.

5. Ground rotary plates of variable con-
denser, and mount coils a decent distance
from the panel.

6. Nothing doing except at constant “B”
battery voltage and ditto flament. Also,
the same tube at all times. The antenna
must detune from resonance for accuracy
with any degree of constancy. Keeps cali-
bration fairly good, if these things are ob-
served. Notice the photographs. You will

*See “Calls Heard” columns.

By L. W. AATRY, 5KV

O e

A front view of
the short wave
receiver. The
two-point switch
cuts in and out
of the secondary
load, Note the
isolated  aerial
post in the upper
right-hand cor-
ner of the panel

AU GRE e

see how the set is built. There are three
views, so there is not much to be said about
how the thing is built or assembled, for you
will assemble yours your own way.

the point as directly as possible; avoid paral-
leling wires if possible; build your A.F.
amplifiers in a separate unit or else shield
them; use a low capacity tube as a detector,
such as the UV-199 or C-299, but don’t use
it with an adapter—better to remove its base
and connect direct to the leads; don't shellac
or varnish; and don’t use bakelite tubing, but
plain cardboard. Ground the positive of the
filament and see that the rotary plates of
the variable condenser go to the ground.
See that the shaft of the variometer that is
in the dial is also the end that is connected
in the common filament return, which is
grounded.
THE CIRCUIT

Look at the hook-up. The antenna is
connected direct to a single turn of No. 14
D.C.C. wire wound on a 23-turn coil of No.
18 D.C.C. wire, which is L. and is the second-
ary closely coupled to the plate variometer.
Build your coil with No. 14 D.C.C. wire ona
4-inch diameter form and of 27 turns and

-
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Circuit dia-
gram of the
tuner. Note
the fact that
the common
filament lead is
grounded, Au-
dio frequency
amplification
may be added

L-2

L-1

-
] in  the wusual
manner,

A
wpn

L
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A FEW PRELIMINARY DON'TS”
Here are a few “don’ts” that may save

you grief: )
Don’t use pretty hus bar wiring, because
it builds up capacity and reduces the size,
in turns, of vour coils; run your wires to

YT

you will get better signals. Yes . . . I
have tested. Tie the coils with white thread
instead of shellacking. The plate vario-
meter, in my case, is one of wood with un-
treated windings that left nothing but the
cotton covering and the air between the two

A rear view of the receiver showing (2) the secondary load, (3) the primary load, (6) the by-pass

condenser, (7) the primary coupling coil, (8) the secondary coil

Note the short grid lead shown

within the white circle,
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windings of the variometer, which were par-
alleled. The variometer has No. 19 D.C.C.
wire for the windings. The grid condenser
should be mica insulated and should he o1 as
smalil a capacity as you can use without sac-
rificing strength on a weak signal. Mine is
0001 mid. The tuning condenser, if nsu-
lated with hard rubber, will be satisfactory,
or you can re-insulate some of your own.
Where you must use a composition insu-
lated condenser, see that there is plenty
of distance between the terminals of the
rotor and stator of the condenser and, if
possible, drill a hole in the insulating mate-
rial between any such terminals to reduce
the body of solid dielectric in the feld.
There will be some losses not present n the
rubber insulated condenser, if you use cne
insulated by one of the patent materials. The
loading coil L-1 is a 35-turn coil on a 3%~
inch diameter cardboard tube wound with
No. 14 D.C.C. wire. It is shorted out when
not in use and is at right angles to the other
coils, which are also at right angles to each
other; excepting, of course, the small grid
coil and the plate variometer. The load
coil represents no loss when not in use. L-2
is a bank wound coil and is made in that
fashion on account of its compactness. 1
tested several coils, including spider-webs,
and as the bank-wound seemed to sacrifice
nothing, 1 used it. L-2 is the antenna load-
ing coil and might represent some loss on
the extra short waves, but this is doubtful
when results are considered. The bank-
wound ¢oil is wound with No. 14 D.C.C. wire
and will be found to stay in place well with-
out the use of shellac. Finish by binding
with thread in about three places to avoid
the loosening through temperature varia-
tions. The antenna switch taps off the sin-
gle turn in the antenna and then taps the
coil at the first three and every two turns
thereafter until nine taps are connected in.
There are 10 taps with the tap at the single
antenna turn. The antenna loading coll 1s
wound eon a 3Vi-inch form, but the size is
not important. The tuning condenser is a
13-plate, .00025 mfd.,, and gives, with the
grid coils, a low range of 80 to 230 meters,
and a high range of 150 to 370 meters.
SERIES ANTENNA CONDENSER OF NO
HELP

Separate the switch points as widely as
convenient and use flush ones, 1f obtainable,
to avoid the capacity between them. The
single turn coupling coil is too small, in it-
self, without the loading coil, unless the an-
tenna plus the coil is large enough to have
the tuning point formed at the wave received,
or above. In other words, a long receiving

Another view of the receiver, clearly showing the relative positions of, (1)
(2) the secondary load, (3) the primary load, (4) the wvariometer and (5) the A. F. transformer.

antenna will get away from the switcls, pro-
vided the fundamental of the antenna is
above the maximum wave you wish to re-
ceive. It will do well on waves a fair dis-
tance ahove the antenna’s fundamental pe-
riod but not so well as with the loading coil.
Of course, the set without the antenna load-
ing coil is more efficient, and easier to op-
erate. Don't hother about tuning the an-
tenna exactly with a series varjable as it is
not necessary and produces no better resnits
on this set than the switch approximately ad-
justed. The switch can usually be set for
the whole range from 150 to 200 meters with
satisfactory results. It never has to be ex-
actly in tune and usuvally has to be a little
above or below the wave received to avoid
too much absorption {from the grid and stop-
page of oscillation or anncyance to someone
nearby. Usually this set radiates consider-
zl_bly less than the usual standard regenera-
tive.
WEAK AND STRONG SIGNALS

Another thing true about this set that
speaks well for the elimjnation of losses is
the fact that with weak signals no greater
gain is experienced in signal streugth when
the loading coil is used in the secondary than
when it is not. In other words, the capacity-
inductance ratio does not seem to matter so
much. On the stronger signals, however, sig-
nal strength is noticeably more with the load-
ing coil than without it. This has also been
tested with unit coils without the loading coil
and the same thing held true. On weak
signals it does not matter that the condenser
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the variable condenser,

is at or near maximum and the coil of com-
paratively few turns, or the condenser near
minimum and the coll of a greater num-
ber of turns, as the strength of the received
signals seems the same. There is the in-
crease on the loud signals though, often to
the extent that they block the tube when
tuned in with the foading coil in the circuit.
This statement only holds true up to .00025
mfd, however. I tested on the signals of
ICMP, 2BQB, and other weak ones and on
9ZT, 8ZZ, and otlier loud ones.

It is not unusual to hear the regular QSA
birds so loudly as to be readable with the
phones on the table.

A FEW MORE HINTS

Separate the antenna lead well from the
others. Also separate its terminal point,
1 lead my antenna to the lone binding
post on the front of the panel which is well
insulated from everything else. Nothing at
a potential in the grid circuit is connected to
the panel, I even drilled an oversize hole
for the variable condenser shaft. A contin-
uously variable grid leak will be almost in-
dispensible with this set as will be found
when trying to copy someone closely. Let
the by-pass condenser be mica insulated and
above 002 mid.

When built, test it as assembled and in ac-
tual operation, tco, as then you can keep
track of wave-lengths, Please remember
that I wired my set with the lovely bus wire
and that is exactly why I tell you not to use
the same.

Reminiscences of a Radio [nspector

SK anyone who has found it neces-

sary to take the U. 5. Government

radio examinations—and failed—

their general sentiment of the ex-

amining officer. It is quite needless
to assert he would be branded as a cruel, in-
considerate, unjust, unfair, terrorizing indi-
vidual who does nothing except sit in his
office at the Navy Yard ar Custom House,
a cynical smile upon his face, nervously mov-
ing his hands as if anxiously awaiting the
approach of the next victim.

Tsw't this true? Don't the biggest number
of those who flunk in most istances lay the
blame on the poor radin mspector? They say
he had the omnigraph shooting out 30 in-
stead of the regulation 20; didn’t give them
a square deal in the theoretical end of the
test, or probably that he scared them to death
even before they actually staried. During
my experience with wireless I have had the
opportunity to come in contact with scores
of persons who took the examinations and

By C. A. REBERGER

failed, and 85 per cent of them put the whole
blame on the fellow who examined them,
never taking themselves into consideration.
It is very easy for anyone to encourage the

idea that the radio inspector is unjust. But,
after all, is he being treated justly? Are
they acting fairly about it? Are they

considering all sides of the question? Ninety-
nine times out of a hundred we’ll find they're
not. 1t’s always the other fellow who's the
goat.

The work of this official, the radio in-
spector, is interesting. [t is so hecause he
deals with individuals of every couceivable
type—hoth sexes. The opportunities for
studying human nature are splendid, for it is
surprising the great number of different
types of people he deals with each month.
Some are pleasant and congenial, some are
snobbish and intrepid, while others are too
nervous and scared to show their disposi-
tions. But no matter what their characters
may be, he shows no partiality ; all are given

the same opportunities, and exactly the same
chances because the tests are prepared by the
Department of Commerce at Washington
and not by the radio inspector. It is uufair,
therefore, for us to condemn the man who
examines us on the grounds that he gave us
the most difficult set of questions. He is
merely following instructions issued hy his
superiors. The whole trouble is, he is never
given the opportunity to explain,

Mr. C. D. Guthrie is the Radio Supervisor
for the United States Shipping Board.
For some years he has acted as Radio In-
spector for New York, thus making the
acquaintance of hundreds of individuals in-
terested in either amateur or commercial
wireless. Because of his activities along
these lines, he is well able to relate an in-
teresting story of his experiences and
at the same time to give many valuable
lints to those who are contemplating taking
the ficensed radio operators’ tests.

(Contiued on page 1208)
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Modern Radio Apparatus—Condensers
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This graph shows what is meant by phase angle,
-In an ideal condenser without losses the voltage
should be exactly 90 degrees behind the current.

HE condenser constitutes one of the
most important elements of the radio
circuit. It is made in a number of
different ways, each type having its
own advantages, but regardless of
where or how it is to be used a good con-
denser must meet certain requirements.
These requirements will be considered here
and the various types of condensers discussed.

GENERAL PRINCIPLES OF CONDENSER
DESIGN

Phase Angle and Power Factor: If a
figure of merit were to be assigned to a
condenser, it would be its power factor or
phase angle. The power factor or phase
angle is a measure of the power loss occur-
ring in the condenser. The smaller this
figure, the smaller is the power loss. In
an ideal condenser, energy is stored in elec-
trostatic form only and in such case the
current flowing into the condenser leads
the applied voltage by 90 degrees. If, how-
ever, there is some resistance in the con-
denser there will be an absorption of power
in this resistance. As a result all of the
circuit energy will not be stored in electro-
static form, and the current into the con-
denser will not lead the applied voltage by
90 degrees. The power factor or phase
angle is a measure of this absorbed energy
and thus is a measure of the efficiency of
a condenser.

Every condenser may be considered as a
pure capacity in series with a resistance
which absorbs energy. In such a case
there is a simple relationship which exists
between the capacity, resistance, power fac-
tor and phase angle of the condenser. The
power factor and phase angle are both
proportioned to the resistance of the con-

denser divided by its reactance. This re-
lationship may be expressed as:
. Resistance
Power Factor = ————— — Phase Angle
Reactance

It is seen that for low absorption of
energy, 1. e., low power factor and small
phase angle, the resistance should be very
small in comparison with the reactance of
the condenser. The above expression for
power factor and phase angle may be given
in terms of the constants of the condenser
as follows:

Power Factor — Phase Angle = 2= {RC
= 6.281{RC

in which R is the resistance and C the

capacity of the condenser, and { is fre-

quency. The power factor is usually ex-

By JESSE MARSTEN

We have published grticles on condensers from time fo time, but we belicve this to be the wost completey
Mr. Marsten takes up every form of condenser employed in the radio field, describes it, gives. the ad-
vantages and disadvantages of the type and furnishes numerous poiniers. We are sure you will find this

article of wnusual interest,

pressed in terms of per cent, while the
phase angle is expressed in degrees. Good
condensers should have power factors of
the order of 2 per cent. or better and
phase angles of a. few minutes or less.

It is of interest to note the difference
between the phase angle of a condenser
and the angle of lead, a difference which
is not always clear to the amateur. The
angle of lead is the. angle by which the
current flowing into the condenser leads
the applied voltage, and is generally near
90 degrees in a good condenser. The phase
angle, on the other hand, is the difference
between 90 degrees and the above angle of
lead, and is, therefore, very small. This
difference is seen from an examination of
Fig, 1.

The design of a condenser is a problem
in reducing the power factor or phase
angle of a condenser, or reducing the losses.
The losses in a condenser are primarily due
to the following:

(a) Ohmic Resistance in Series with the
Condensers.—This resistance is largely due
to the resistance of the plates of the con-
denser, the leads and the contacts. Con-
densers should be constructed with plates
of high conductivity and with good con-
tacts. This condition is a very simple one
to meet and is generally adhered to in prac-

A typical air condenser with a ecounterweigit
to balance the movable plates,

tice, except in flagrant cases of poor and
cheap construction.

(b) Leakage Through the Dielectric or
Across It.—If the insulation resistance of
the dielectric. is low, there will be a leak-
age of current through the dielectric or
across its surface, and this leakage repre-
sents a loss of energy. Only dielectric of
the very highest surface and volume re-
sistivity should be employed to reduce this
source of energy loss.

(c) Dielectric Absorption—This phe-
nomenon is present to some extent in all
solid dielectrics, and is practically absent
in air. Apart from its electrical conduc-
tivity, a dielectric placed in a varying elec-
tric field absorbs energy. The amount of
this absorption depends upon the nature of
the dielectric employed. ~ Thus paper has
high absorption while mica and air have
low absorption. The quality of different
dielectrics, like condensers, mav be meas-
ured by the phase angle of the dielectric.
The smaller the phase angle, the less the
absorption. Thus phenol resin has a larger
phase angle than hard rubber, hence it
makes a poorer dielectric, Another factor
determining the amount of absorption is
the amount of dielectric present in the con-

A small variable con-
denser used as a
vernier for fine tuning.

Condensers generally have other

denser. } 0 ) )
insulating material besides the dielectric be-
tween the plates, as for example end plates,

insulating washers, supporting posts, etc.
All this additional dielectric which in re-
ality is no part of the condenser proper also
absorbs energy, and so should be reduced
to the smallest amount possible. Still an-
other factor influencing the amount of di-
electric absorption is the placing of this ad-
ditional. dielectric. The dielectric absorption
is proportional to the strength of the elec-
tric field in which the dielectric is placed.
The condenser should be designed so that
insulating material, . other than the con-
denser dielectric proper, is located where
the intensity of the electric field is small.
(d) Brush or Corona Losses.—The
losses discussed above occur in all types
of condensers. The corona loss occurs only
in condensers operated at high voltages.
At very high voltages ionization of the air
around the condenser takes place and leak-
age of currents occurs at points favorable
to it, as for example where there are sharp
points, edges, etc. At these sharp points
the electric field is very intense, the volt-
age gradient is high and brushing occurs,
which is evident by a wvisible bluish dis-
charge. This 15 a loss of energy. To
avoid this the condenser must be con-
structed so that there are no points where
there is excessive electric field intensity,
which means no sharp edges or points.
The above general considerations apply
to all condensers especially to those which
are used in circuits where the losses must
be low. There are numerous other con-
siderations of design such as mechanicat
ones which will be considered in the course
ot the article. However, condensers are
designed for so many different purposes
that many cases exist where the highest
perfection in construction is not absolutely
essential. Thus smoothing condensers in
filter circuits need not necessarily have the
low power factors necessary for radio con-

Lopacsty of
Air Lorgerser

O 0 40 60 80 10 70 14D J60 4D
Angle of rototion of
plates of Air longernser

Fig. 3

Capacity curve oi" an air condenser with semi-
circular plates,
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densers, What is here reguired is more
the high- capacity and insulation resistance.
The special conditions which condensers
must meet will be considered in the dis-
cussion of the different types ol condensers
which follows.

VARIABLE CONDENSERS

‘As compared with fixed condensers, vari-
able condensers have a rather limited field
of use. The principal use of variable con-
densers is in tuning radio circuits, where-
as hxed condensers are used in almost
every type of circuit, for example, as block-
ing condenser, fAlter and smoolluine out con-
denser, protective condenser, by-pass con-
denser and so on. Vartable condensers
might, of course, be used for all these dif-
ferent purposes, but it would not be eco-
nomical, and no advantage is gained in using
a variable bulky unit where a compact fixed
unit may be used.

There are three principle types of di-
electrics used in variabie condensers today.
These are, air, oil, and mica. These have
their different spheres of use. Thus air is
used chiefly in receiving condensers, while
oil is principally a transmitting condenser
dielectric, and mica is used for both receiv-
ing and transmitting condensers. Apart
from the losses in a dielectric, what de-

Fig. 6
A vernier may be composed of an extra plate
operated by a separate knob, as shown above.

termines its use in a transmitting condenser
is the dielectric strength, and to a lesser ex-
tent, the dielectric constant of the material.
The dielectric strength determines the vol-
tage which unit thickness of the dielectric
can withstand without puncturing, while
the dielectric constant determines the ca-
pacity of the condenser for given dimen-
sions. Of the above three dielectrics, air
has the lowest dielectric strength and is,
therefore, least suitable for transmitting
condensers, Of course the plates may be
spaced widely and thus the condenser with
air dielectric may be made to withstand
high voltages, but this would necessitate a
large number of plates to secure a given
capacity because of the low dielectric con-
stant of air. This is undesirable since the
condenser is then made very bulky, and as a
result variable air transmitting condensers
are not generally used. There is a means
whereby air may be used in a transmitter
condenser without unduly large plate spac-
ing, and this is to put air under high pres-
sures. This has the effect of increasing the
dielectric strength of air. This is an elabor-
ate procedure and is, therefore, but seldom
followed in practice, and then only in some
high power work.

However, an ordinary variable air con-
denser, such as used in receiving work, may
be converted into an efficient transmitting
condenser at little cost by filling it with
some good grade of oil. The oil has a high
dielectric strength and so is suitable for
high voltage work. When this is done, it
should be noted, not only is the breakdown
voltage increased, but the capacity is like-
wise increased, since the dielectric constant

of oil is much greater than that
of air. These considerations ap-
ply ouly if the coustruction of
the condenser 15 such that
breakdown at lower poteutials
than the dielectric strength of
the oil can not oecur at other
points of the condenser.

Mica has the advantage of
having both very high dielectric
constant and high dielectric
strength. As a result, high ca-
pacity condensers may be made
to occupy very small space and
at the same time to withstand
high voltages. It has practically
displaced all other types of di-
electrics for transmitting con-
densers and is gaining consider-
able vogue in receiving conden-
sers. It is likewise being used
in some types of precision con-
densers as its power factor is
almost as low as that of air.

Variable condeusers may be
classified as continuously vari-
able and stepwise variable,
In the continuously wvariable condenser the
capacity passes through all possible values
between two limits, whereas in the step-
wise variable condenser the capacity passes
through a definite number of wvalues, i.e.,
the capacity is varied in steps. The step-
wise condenser, though variable, is really a
special type of fixed condenser and will
therefore be taken up under that heading,.

VARIABLE AIR CONDENSERS

As usually constructed, variable air con-
densers are made of a group of stationary
plates between which are interleaved a group
of movable plates. These plates are gen-
erally semi-circular in shape. As more and
more of the area of the movable plates in-
terleaves with the fixed plates the capacity
of the condenser increases. Such a simple
variable condenser is illustrated in Fig. 2,
in which the fixed and rotating plates are
clearly’y visible. A graduated dial mounted
on the same shaft as the rotating plates
wndicates what proportion of the rotating
plates are interleaved with the fixed, and is
thus a quantitative measure of the capacity.
The dial might well be calibrated in actual
capacity as some condensers are. This type
of condenser gives a straight line variation
of capacity; that is, the capacity of the con-
denser varies directly with the angle of
rotation of the movable plates, as shown in
Fig. 3.

This condenser illustrates a novel method
of mimmizing ohmic resistance in the con-
denser. All the stator plates and the rotor
plates are each die-cast into one solid umit,
thus insuring perfect contact between the
plates in each group. Such a construction
insures rigidity at the same time, resulting
in constant spacing of plates, hence con-
stant capacity and no possibility of niotion
of plates and short circuiting, which consti-
tute the fault of a great many coudensers.
The weight at the end of the shaft is for
balancing the rotating plates. It is obvious
that unless some means is provided for bal-
ancing, the movable plates will not remain
in any position in which they are set, but
will fall back into a position of stable equi-
librium. In order to avoid this, a weight
equal to the total weight of the rotating
plates 1s placed on the same shaft, but so

Fig. 4
To balance the movable plates half of them
may be mounted opposite the other as shown i1
the picture above.
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Fg. 8

A precision condenser equipped with a wortn
gear

System to allow extremely precise

adjustment,

disposed that the entire system is in equili-
brium, no matter what the position of the
plates.

Fig. 4 illustrates a variable condenser
which employs a different means for bal-
ancing the rotor plates, Two sets of stator
plates and rotor plates are employed placed
on opposite sides of the shaft, so that when
one set of rotors moves upwards, the other
moves downwards. The weight is, there-
fore, uniformly distributed around the shaft
and the system is always balanced. Such a
condenser necessarily takes up more space
than the one shown in Fig. 2, or other con-
densers which employ different means for
balancing.

VERNIER CONDENSERS

The use of very selective circuits and the
necessity for fine tuning have made it desir-
able to employ vernier condensers so that

Fig. 7

A variable condenser equipped with a gear sys-
tem to obtain a vernier action.

very small variations in capacity may be
secured. This is not possible with the types
of condensers described above, for a small
motion of the dial produces a relatively
large change in capacity. A number of dif-
ferent methods for securing a slow change
in capacity are used. One of these is the
use of a separate vernier condenser in par-
allel with the main condenser. Such a
vernier is shown in Fig. 5. This condenser
is of the ordinary construction, except that
its parts are very small, hence, the maxi-
mum capacity js very small. Since the dial
rotates the usual 180 degrees, it is evident
that a minute change in capacity is secured
with small motion of the dial.

Such a vernier, while generally satisfac-
tory as far as operation goes, has two dis-
advantages: First, it requires two separate
mountings for the main condenser and the
vernier; second, as much dielectric loss
may be introduced by the vernier condenser

(Continued on page 1339)
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Building a Neutrodvne and Making [t “Neut”

A front view of the Neutrodyne receiver built by Mr. Cushman.

connections i a recetving set. ]
neutrodyne owners have probably already found this out.

By LESTER D. CUSHMAN

few worth-while pointers.

Note the positions of the jacks

and rheostats,

N the opinion of the writer nothing in

radio can compare with building your

own. DX work by Night Owls may

hold the enthusiast’s attention for a time,

but the real enjoyment comes in the
construction of a simple or intricate set
and making it work.,

In common with numerous other ama-
teur constructors we were immediately
struck with the possibilities of Professor
Hazeltine’s scheme for capacity neutraliza-
tion in radio frequency amplifiers and after
thoroughly digesting all the published ac-
counts of the circuit, pestering both Pro-
fessor Hazeltine and the builders licensed
by him to manufacture commerciaily the
set, with more or less relevant guestions,
we purchased some parts and went to it.
Having had experience in building several
reflex, regenerative and transformer coupled
R. F. sets, we were plumb full of optimism.
We soon discovered that nothing built to
date requires the thought and care this cir-
cuit demands.

The parts were assembled on a shellacked
black walnut panel 28 x 9 x 34 inches, with a
tube shelf of the same material mounted on
brass brackets, the A, F. transformers were
mounted directly on the panel and the circuit
used was the one published by one of the
licensees with the single change of control
for filaments of audio tubes by a rotary dou-
ble pole, double throw switch in place of
filament control type jacks.

The wiring was done in a more or less
“aphazard manner with bus wire and pre-
sented, when completed, anything but a neat
and ship-shape appearance.

After testing, to make sure that 90 volts
would not be impressed on the tube filaments,
tubes were inserted and we proceeded to
“neutralize.”

We tried every conceivable combination of

buzzer and wave-meter under the sun, but
were unable to balance cut as per directions.

We hooked up to our antenna and lis-
tened with bated breath. Sure enough, she
worked, but the dear familiar beat note
greeted our ears. She “perked” but didn’t
“neut”; local stations came in no louder
than those 500 miles distant. She was selec-
tive enough to tune out a 500-watt station

The average person fails to realize the importance of, systewmatic layout, neat wiring and soldercd
These are wery important considerations i the neutrodyne.
At any rate, this ariicle will give vou a

Some

primary and secondary of the second neu-
troformer were bucking with an inverted
connection. This was found by means of a
pocket compass and a dry cell, testing the
polarity of all the neutroformer coils. When
cotrrected, the wiring looked more messy
than ever. Careful examination showed that
there were several delightful condenser leak-~
age paths provided by the paralleling of high
frequency lead wires.

SENSITIVE GRID LEAD

Then we accidentally discovered that the
set “perked” beautifully if we touched the
grid lead to the second neutrodon, thus pro-
viding a high resistance leak to ground,
showing that it is possible to neutralize tube
capacities by high resistance leaks. Being of
a restless disposition, we were unwilling to
tie our fingers to the set and thus provide a
human leak, so we substituted two 5-meg.
variable leaks in series. This worked, but
the squeal was still with us, Being persist-
ent, we determined to make the set work as
per specifications or not at all.

A rear view of the set clearly showing the relative positions of (1) the neutroformers, (2) the neutro-
dons, (3) the grid condenser and leak, (4) the first audio frequency transformer and (5) the by-pass
condenser,

half a mile away, but she wasn’t strong
enough to work a loud speaker even on the
locals.

Then began a careful examination and
analysis for trouble, high frequency leaks,
ete,

The set had been very hurriedly put to-
gether and wired; connections were made
fast by soldering, but were made too fast
for checking,.

The first error discovered was that the

Under view showing (2) the neutrodons, (4) the first audio transformer, (5) the by-pass condenser,

(6) the second audio transformer, (7) first amplifier jack, (8) second amplifier jack, (9) by-pass con-

denser; (10) filament switch, (11) by-pass condenser and (12) the shielded connection from the first
to the second stage amplifier,

So starting all over again, our first thought
was to thoroughly examine a factory built
set and thus gather the fruits of their expe-
rience. One particular point struck us at
once, namely, that the wiring was much more
simple than our complicated maze.

With this in mind, we proceeded to make
a picture of the set to scale, an elevation
looking toward the back of the panel and
two plans, one below and one above the
tube shelf.

Some readers doubtless lack the skill to
“put the thing on paper” that our years of
drafting placed at our disposal, but even a
rough sketch of the parts in their proper
relative position drawn to scale is far better
than no picture at all.

We then took our wiring diagram and
sketched in the leads on our picture. A
little study showed that certain of the parts
were misplaced or in too inaccessible posi-
tions. This was corrected on the sketch and
the leads from part to part shortened and
placed where they could more readily be
reached. Radio frequency leads were kept
from too close parallelism to other like ieads
and to leads at or near ground potential.

A few hours spent in this way will amply
repay the constructor when he actually starts
to wire the set, for then each lead has its
place and may be run direct, without awk-
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ward bends or kinks, and the completed wir-
ing will have a neatness that will he a joy
to the eye.

In sketching in the leads, try as much as
possible to keep leads that do have to run
parallel at least 244 or J inches apart, and
where they cross make the crossing at right
angles.

The sketch picture shows that absolute
symmetry of appearance from the panel
front was sacrificed for simplicity of wiring.
This applies particularly to the disposition
of jacks and control switches.

Let us caution the constructor on the abso-
lute necessity of testing the wiring as the
work progresses. A test set, consisting of
a buzzer or miniature lamp, a dry cell and
two flexible leads, is a great trauble saver.

Test each lead and circuit as campleted.
Cold soldered joints sometimes stick; test
them with the buzzer and you will be sure
of the contact. We also test every soldered
joint for mechanical strengih by a light tap
or pull on the wire.

The test set has paid for itself several
times over in keeping an unhealthiy 90 volts
off the tube filaments. Test every possible
connection that might learl “B" battery cur-
rent to the filaments before a tube gnes into
a socket. We also use a quarter ampere
fuse on the positive leads to the “B” bat-
tery; this as an additional precaution in
using 201-A tubes; other types of tubes
should, of course, have proper size fuses.

We also want to caution the constructor
to make haste slowly, check vour diagram,
check off each connection as made on both
diagram and sketch. TUse soldering paste
sparingly and immediately wipe off joint

Top view showing (2} the Neutrodons;
by-~pass condenser, and (l4) the extension shielding,

with a rag dampened with denatured alcohol.

We cover ail our leads with spaghetti,
more for appearance sake than anything
else, but the covering is of some advantage
where leads cross, in the prevention of acci-
dental short circuits.

To summarize:

1. Study the relative apparatus positions
hefore assembling on panel and wiring.

2. Be sure that neutroformers are hooked

" up with the relative polarity of primary and

secondary correct.

3. Make all leads as short and direct as
possible.

4. Keep radio frequency and “A” battery
ag;ﬁ audio leads separated as much as pos-
sible.
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(4) the first audio transformer; (11) by-pass condenser; (13)

5. Check each lead as wired with diagram
and sketch.

6. Test each lead as wired for contact
and mechanical strength.

7. Clean each soldered joint as soon as
.cool.

8. Avoid screwed
connection 1f possible.

9. Don't attempt to make your own neu-
troformers.

10. Don’t hurry any of the work.

If the reader observes all the precautions
noted in this story of our experience there
is no reason why his neutrodyne should not
“neut” and he will find that he has a set
that is not only a delight to run, but a pleas-
ure to show to his friends,

joints; solder every

Make That Single Circuit Selective

OR the radio fans whao have built single
circuit sets, and I knnw that they are now
wishing they had expended a little fur-
ther and made the popular honeycomb. or
variometer set, this article is written.
- As you have found out, the single circuit
set, while giving louder signals, also brings
in intetference, The main reason you built
your single circuit set was that it was inex-
pensive. Now I feel sure there are many
fans whao, like myself, have been trying to
reduce interference. To these fans I offer
the results of my experiments. You can
alter your present single circuit receiver very
easily by just substituting the new tuning
arrangement. Looking at the diagram, you
will notice that the circuit iz almost identi-
cal with the usual honeycoml circuit; i e
primary, secondary and tickler, and yet the
whole thing is nothing more than a vario-
coupler.
A description at this time is therefore

7o grid /eck
ana cornaenser
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By JOHN H. BOSTOCK

not out oi place. A tube of insulating com-
pound or cardboard 4 inches in diameter (if
the latter, it should be well shellacked) is
obtained and some No. 24 D.5.C. wire. The
tube will need to be about 7 inches long.
Starting from one end, make a hole for a
binding post X4-inch down and commence
winding from the post. After winding 20
turns, make another hole for the binding
post—this completes the primary; no taps
are required. Leaving 34 of an inch, make
another hole and start winding the second-
ary, Wind 60 turns and tap every 10th
turn; this completes the secondary. The
tickler is the wusual wooden ball, and is
wound with 36 turns of wire, 18 on each
side. Now place the tickler in the tube.
The ball should rotate between the primary
and secondary turus and the small sketch will
further make this understood. After the
tickler is placed in the tube, make two more
binding post holes in the tube between pri-

i

o plate of 1ube
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mary and secondary for tickler connections.
This makes the whole tuning arrangement
complete.

After drilling, you can commence the hook-
up. Foilowing a recent suggestion in Rapio
News, color each circuit as it is wired and

!

C;rcuLt diagram for the tuning unit described in
this article.

001 or 002,

Varrable /e/m

|
 Co——

no mistakes will follow. T do not think I
need explain further. If your skill has been
sufficient to produce your single circuit, you
will have no difficulty with this one.

Just a little word of caution. I have found
that on most receivers the small .001 fixed
condenser shunting phone or “B” battery is
omitted. This circuit will positively not os-
cillate properly if this condenser is not in-
cluded. The antenna I now have is about
120 feet long and I find the 20 turns on the
primary quite suffcient for waves from 150
to about 800 meters. The primary condenser
is in series with the ground and not shunted
across the primary. This to me seems a
little better than the usual shunt. I alse
find that the secondary condenser is very
sharp in tuning and that the primary con-
denser acts as a vernier, I would advise the

(Coniinued on page 1318)
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HE third unit of the All-Purpose
Receiver* is the most interesting of
all, for it introduces an entirely new
system of radio frequency amplifi-

cation. The instrument shown in the
accompanying illustrations provides
steps of radio frequency amplification, the
second of which is transformer coupled and
the first, non-oscillating tuned transformer
coupled. Perhaps you are looking for the
second transformer. You won’t find it,
for it isn’t there, In Fig. 1 you will see the
circuit of this unit. Unlike the usual R.F.
amplifier, this one is arranged to be con-
nected directly with the antenna and grotind
as a tuning circuit. It is comprised of a
fixed coupler and a .0005-mfd. variable con-
denser, and is connected to the first tube.
When the R.F. unit is wired up with the
tuning unit and detector, the tuning circit
in the latter instrument is not discarded,
however, for it serves as the tuned trans-
former. Just the way this works out can
be seen in Fig. 2, which shows the elemen-
tary wiring of the tuner.

While the All-Purpose Receiver i1s de-
signed for use with other types of R.F. am-
plifiers, this system opens up a number of
interesting possibilities. In the first place,
when used as in Fig. 2, or with the A. F.
amplifier added, the combination makes a
set not only very sensitive but very sharp
in tuning. In fact, the fixed coupler in the
receiver unit gives a considerable increase
in selectivity over the tuning obtained with
the use of an iron core transformer. And
what is perhaps more Jmportant it straight-
ens out the curve of the iron core trans-
former so as to give very nearly uniform
amplification over the entire wave-length
range.

This set answers the question which is
asked so often now-a-days—"“How can I use
radio frequency with a "regenerative re-
ceiver ?”  As-explained in the first article,
the receiver unit can be made regenerative
by putting a variometer in the plate circuit
of the detector tube. There is no danger
of feed-back action, because of the very low
inductance of the tuned transformer prim-
ary.

* The first unit, comprising the tuner and de-
!ec[ur was described in the September, 1923, tssue

of Ranto News, and the second, a two-step audio
Frequency amplifier, in the Octaber, 1923, issue,
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" The AII Purpose Recewer

two

By M. B. SLEEPER

PRI

A top view of
the two stage
radio frequency
amplifier unit
designed for use
with the All-
Purpose Re-
ceiver.

HEIOM IO

So that there will be no confusion about
the tuned transformer and the fixed coupler,
it should be said that both instruments are
identical in design. When the R.F. ampli-
fier is not used, it is a fixed coupler, but
with the R.F. amplifier hocked on, it be-

Ant

The circuit dia- -000
gram of the ra-
dio I_glrc-:quency
amplifier unit.
S 14 7 7
crupler

Describing the rodio frequency amplifier unit, o new design in which tuned and tanmformer
iypes are combined to give greaier signel strength and shorper tuning.

insulating panel seven by fourteen inches,
which carries at the rear a base panel meas-
uring five by five inches. Remember, when
you cut out the smaller panel, if you use an
adjustable hack saw, to turn the blade 90
degrees. Then the frame will not interfere
with the panel as you cut down. The
locations of the holes are indicated in Figs.
6 and 7. In case your panel is not cut ac-
curately, use the bottom as a working edge,
and measure all vertical distances from it.
For horizental distances, draw a line across
the center of the panel and measure from
it to the left on to the right. ILocate each
hole with a punch mark, and check them all
carefully before you start to drill. This
is particularly important if you have done
your layout work on the back of the panel,
for it i1s easy to slip when transposing the
positions from. the front-of-panel drawing.
In case you plan to have the drilling done
at a machine shop, bear in mind that the

comes a tuned R.F. transformer. The con-
fusion of names is due to the fact that the
device was brought out originally to replace
the variocoupler. It was then found that
the fixed coupler was equally useful as a
tuned R.F. transformer.

CONSTRUCTION OF THE AMPLIFIER

Fig. 3 illustrates the R.F. unit in use with
the other two. Figs. 4 and 5 show rear and
side views. The parts are mounted on an

charges are much lower, and the chance of
their making a mistake much less, if each
hole is indicated with a center punch mark,

This is the only machine work necessary,
as the parts are all standard, and can be ob-
tained in any radio store. Corresponding
parts can be substituted judiciously, al-
though it may be hetter to use those speci-
fied because they fit the drilling. The 6~
ohm rheostat is of the Fada type, the vari-

%

fixed
wupler

2 meg.

Fixed
coupler

| -

RF AMPLIFIER

ﬂllﬂlk

Fig. 2

TUNER  AND DETECTOR.

This clearly shows how the radio frequency amplifier unit, described in this article, is connected to
the All-Purpose Recelver,
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three-eighth inch to the left of
thie base panel screw, and three-
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Bpecifications of the sub-panel upon which the tube sockets
and radio frequency transformer are mounted.

able condenser of U. S. Twol manufacture,
the fixed coupler and socket from Sleeper
Radio, and the R.F. transforimer an Acme
R-2.  While plain nickeled binding posts
are shown, many experimeuters prefer the
Eby type, with non-removable tops, either
plain or engraved. UV-201A or C-301A
tubes are recommended for besf results in
both the R.F. and A.F. amgplifiers, with a
UV-200 or C-300 detector. UV-199 tubes
can be used throughout if you wish to warl
the set on dry cells. In that case vou will
want sockets designed for these tubes and
30-ohm rheostats.

Before you start mounting your parts,
have both panels drilled and engraved. In
case it is not possible to have them en-
eraved, at least scratch lines for the dials,
and fill them with white crayon, Mount the
variable condenser, fixed coupler, rheostat
and binding posts on the front panel, Then,
without fastening the base panel to the front
panel, mount the R.F. transfarmer, sockets
and binding posts on the base panel,

Connect the positive terminal of the first
socket to the positive of the other, and join
the two negative terminals, Conuect the
plate terminal of the first trunsiormer to
the P post of the R.F. transformer, and the
+B to the +90-V, hinding post at the back
of the base panel, Comnect the grid of the
second socket to G on the transformer, and
the F post of the transformer to the —6-V
binding post. This negative lead should be
connected also to the —6-V. binding post.
Connect the +6-V. post to —90-V.

With that work completed, fasten the
front panel to the base panel with twao
brackets made of one-inch lengths nf three
eighth-inch angle brass. The hole [or the
front panel screw, in one bracket, should be

A rear view of the three separate units

placed together, just as they would
be operated, From right to left are, the two stage radio frequency amplifier

eighth inch to the right in the
vther bracket. Use one-half
inch, 6-32 R.H. screws and nuts.
Connect the primary terminals
of the fixed coupler, which
arc  at the base, to the
antenna and ground bhinding posts, the sec-
ondary terminals, at the rear, to the variable
condenser, the fixed plates of the con-
denser to the grid of the first socket and the
variable plates to a wire running to the
—6-V, binding post. Now connect the plate

A front view of the radio frequency amplifier unit,
is the only tuning control.
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The knob and dial on the left

OPERATING THE R.F. AMPLIFIER

Fig. 8 shows the battery and inter-panel
wiring. The same “A” and “B” batteries
are used throughout. For 6-volt amplifiers
and detector tubes, a storage battery of 6
volts, 50 or 110-ampere-hours is required,
with two 45-volt “B” batteries and a 22V4-
volt “B™ bhattery for the detector. The an-
tenna, if of the out-door type, should be of
one wire 50 to 150 feet long and 25 feet or
more in height at each end. For the ground,
a first class connection to a pipe which car-
ries water at all times is essential.

To tune the combination set, turn the two

post of the second socket to the upper out-
put binding post, and the lower output post
to the wire running to the +90-V. binding
post. The last wiring is that of joining
the negative filament wire to one side of
the rheostat, and the other side to the —6-V,
binding post.

Since the front panel is 7 by 14 inches,
the set will fit in a standard size cabinet,
available at your local store, or you can
order it by mail. The three cabinets for
the R. F. amplifier, tuner, and A. F. ampli-
fier make a most attractive appearance when
they are used together as one set.

R F 4. A
AMPLIFIER TUNER AMPLIFIER
H h NA” '
an%w"Bt”ebatter— -A+ - F4 ~ 4 +-— 8 + oy + -8 +
ies are connect- L 2 9 ? (? G|)
d h N
‘fhreeulfnit;? vatz J J .J I I J
that only ‘one 2 J 3 J 2 b
;:Al-’l;_or ﬁtljartr:ent 2 1 J > g 1
1 mn atter
gis m;gcessary, v l 1 L2
W \l L1 1
‘v (S .
Storage Battery Fig 3 Y8 Bortérias”

variable condensers, keeping the scales about
even, until signals come in. Then get a
close setting on each dial, Be sure to make
a record of the scale readings for each sta-
tion you hear. Then you can go back to it
each time without delay. Thus, you see,
the tuning is very simple and sharp encugh
to get through any local interference. The
calibration does not change with different
antennae, because the primary is untuned and
the coupling fixed.
The R.F. amplifier

can Dbe used alone

with excellent results, or it can be combined
with the AF. amplifier.
single-control receiver,

Then you have a
To use the R.F.

===

unit, the All Purpose Reéceiver and the two stage audio frequency amplifier,
Five vacuum tubes are required for all,
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unit by itself, connect the upper output bind-
ing post to the P terminal of an Acme R-3
transformer, and +B to the lower post.
Run the G connection to one side of a crystal
detector, the other to one telephone receiver
tip, and the second tip to F on the trans-
former. While the tuning is not extremely
sharp, it is all right for reception where the
nearest broadcast station is 30 or 75 miles
away. The volume, even on stations 1,000
miles away, is good for telephones, although
insufficient for a loud speaker. To increase
the strength for loud speaker operation,
connect the G post of the R.F. transformer
mentioned above to the upper input post of
the AF. amplifier, and the F post to the
lower input terminal. Then you will have
good volume with the purest quality.

There are dozens of combinations and
experiments which can be tried out with
these three instruments, for they are truly
of all-purpose design. We shall be pleased
to hear what you have done with them and
of the results you have obtained.

This concludes the series of articles by
Mr. Sleeper on the All-Purpose Receiver.
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Specifications and layout of the main panel upon which the variable condenser, rheostat, etc.,
are mounted.

The Weagant Receiving Circuit

HE “Weagant” tunet mentioned in

the writer’s article entitled “Radio

Station 4BY,” appearing in the De-

cember, 1923, issue of Ranio News,

has been the subject of so many in-
quiries that it is impossible to answer them
individually and give the desired technical
information.

The basic circuit is not original with the
writer, but is the invention of Mr. Roy
Weagant, one time Chief Engineer of the
Radio Corporation of America. This cir-
cuit is very simple in principle and in oper-
ation and has only one variable control
when adjusted properly. By this is meant
that the amateur band of wave-lengths (176
to 225 meters) can be covered efficiently by
varying only one control, the secondary
condenser. The same applies to the broad-
cast band of wave-lengths.

Fig. 1 shows the principle, or funda-
mental “Weagant” circuit, and the general
relation of the components. The three coils
are each of 50 turns and are preferably of
the honeycomb or duo-lateral type which
cover the broadcast band of wave-lengths.
For amateurs, a special coil which will be
described later is used for secondary and
tickler, while a 25-turn coil serves as prim-
ary. The type of coils to be used in the re-
ceiver could be made the subject of a
lengthy discussion. but it suffices to say
here, that after some experimenting, the
writer decided on the use of the above
mentioned types.

THE EQUIPMENT

The secondary 2nd tickler condensers are

By Paul G. Watson

of 23 plates, having a capacity of approx-
imately 0005 mfd. The secondary con-
denser is equipped with a vernier adjust-
ment. Body capacity can be eliminated
from the tuner by connecting the movable
elements of the tickler and secondary con-
densers, marked “M” in Fig. 1, together,
and connecting them to the negative of the

e

%
75 W g
i =

Fip. 1

Circuit diagram of the fundamental Weagant cir-
cuit. Advantage is taken of both inductive and
capacitive feed-back.

“A” battery. The primary condenser is one
of 43-plate having a capacity of .00l mfd.
The grid condenser and leak are of the
usual forms, the condenser being of .0005
mid. capacity.

The superlative form of the Weagant cir-
cuit is shown in Fig. 2, which diagram
shows the usual form of this tuner and in
addition, one step of radic frequency and
two steps of audio frequency amplification.

== == J%% = v
J ‘T 4
I R R Y
W } R
W ]
Fig 2

The Weagant circuit used in conjunction with a tuned radio frequency amplifier and a two stage audio

frequency amplifier.

This is a very sensitive and selective circuit.

According to the writer’s experience, after
extensive experiments, this 1s one of the
best amateur and broadcast tuners when
used in this form. The three coils shown in
the diagram, grouped together, are of the
same size and should be mounted in the
regular three-coil mounting for honeycomb
coils. The fourth coil is out of inductive
relation to ithe other three, and is tuned by
the antenna series condenser. The resist-
ance “R” is the resistance element of a
200-ohm potentiometer and is connected in
shunt to the “A” battery. This resistance,
has a radio frequency by-pass condenser of
002 mid. to the movable arm. A fixed
condenser of .5 mifd. value is connected
from the positive of the RF. “B” battery
to the moving arm of the potentiometer,
In experimenting: with this type of radio
frequency amplification, an attempt was
made to inductively couple it to the antenna
circuit. From an experimental angle it was
successful, but from a practical standpoint,
the tuning was made too complex. It was
necessary to add another condenser to tune
the R.IF, and the coupling between the an-
tenna and the R.F., both of which had to
be adjusted very closely, in addition to the
usual tuning elements. By using it in the
form presented here, it was found that the
tuning was practically the same as it would
be if the R.F. were to be eliminated, while
the efficiency and sharpness were about the
same as the more complex inductive coupled
R.F. amplifier.

The type of radio frequency amplifier de-
veloped by these experiments is shown in
Fig. 3. The general idea of this piece of
apparatus was suggested to the writer by
Mr. F. A Hill, Radio 4GL, whose very
efficient station has been heard in all parts
of the globe. The circuit of the radio fre-
quency amplifier, as shown in Fig. 3, can
be applied to any tuner, while it 1s induc-
tively coupled. The apparatus for this am-
plifier can be assembled on a small insulat-
ing panel, about six by nine inches, or can
be incorporated in the tuner panel to which
it is connected. No additional condensers
need be installed when it is built in the
receiver panel, as the usual short wave con-
denser can be rewired into the antenna tun-
ing condenser for the radio frequency. The
value of the radio frequency coil, when
connected to various forms of tuners, will
vary, but generally a 50-turn coil will be
found satisfactory for broadcasting, while

(Continued on page 1326)
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Lighthing Protection for Antennhae

HE
with the effect of lightning on radio
antennae has received but scant com-
ment in the literature devoted to the

various phenomena connected

many aspects of radio. The average
owner of a radio receiving set, or for that
matter, the more advanced technician in the
radio field, has seldom given more attention
to this subject than to accept the ruling of
The National Board of Fire Underwriters
that an approved lightning arrester must be

X Y

R

7o Recerver

.|
L.

If the static charge, represented by the broken

line, becomes greater than the normal potential of

the aerial X-Y, it will discharge to earth through
the arrester A,

installed. This done, the matter has been
forgotten.

The study of the theory underlying light-
ning disturbances and manifestations on radio
antennae is of absorbing interest and in this
article we shall review the subject in a more
or less non-technical manner, contenting our-
selves with statements of fact rather than
with their sometimes involved and cumber-
some analytical proof.

NATURE OF LIGHTNING

In past years the term “lightning” was
taken as denoting electric discharges between
cloud and cloud or between cloud and earth.
As electricity came more into use, operating
men found that during atmospheric disturb-
ances, such as passing lightning storms, dis-
turbances occurred on their circuits with-
out lightning actually striking the line. Too,
disturbances occurred when there was no
lightning in the vicinity. The former dis-
turbances were induced lightning disturb-
ances and the latter generally static accu-
mulations. They were all grouped m one
class and called “lightning.” With the ad-
vent of radio antenna many of the disturb-
ances previously noted on electric circuits
were manifested therein and these likewise
were classified into one group and called
“lightning.”

So today, “lightning” as used in connec-
tion with lightning protection, is understood
to mean protection against any abnormal phe-
nomena of voltage (or current) occurring
in an antenna system. Devices designed and
instailed for the purpose of affording pro-
tection to apparatus connected thereto from
any and all the above phenomena are by
standard usage called “lightning arresters.”

{’V
X /
2 Receiver
A

£ Fig. 2

Illustrating the case of Fig. 1; the charge flows
to earth as indicated by the solid line and arrow
heads.

*Electrical Engineer, Eleclric Service Sup-
plies Co,

considerable danger of its being struck by lightuing.
against the bad effects of induced currents.

By J. R. MCFARLIN*

It is the general idea among those with small knowledge of electricity that if an aerial is erected there is
This is not so, but it is necessary to protect aerials
This article explains it a comprehensive manner the cause and
effects of electrical charges and describes methods of protection.

WHAT A LIGHTNING ARRESTER IS

Before discussing the various forms of
lightning to which antennae are subject it
will be helpful to explain generally what a
lightning arrester is and how it operates.

Lightning phenomena on an antenna mani-
fests itself as a rise in the normal voltage of
the anteunae with respect to ground. Con-
sequently, if apparatus connected to the an-
tenna is to be protected from such a rise the
protective device employed should function as
a “safety valve,” opening up with the poten-
tial rise and dissipating it to the ground.
This is exactly what a lightning arrester is
—an electrical safety wvalve. The form
which this electrical safety valve assumes is
a gap In air, either at atmospheric or re-
duced pressure. Air possesses a certain di-
electric strength and by a suitable gap pro-
vided Dbetween conducting electrodes, a
“valve” may be made which will discharge
all voltages above ‘its critical breakdown
value. After the dissipation of the charge
its dielectric strength is restored and con-
sequently the antenna is again at its normal
potential.  Usually the discharge of an an-
tenna through a lightning arrester occurs
in a few micro-seconds and the only knowl-
edgc that one ordinarily has of it is a slight
click heard in the receivers.

Lightning as effecting radio antennae may
for convenience be classified into four
groups :

a—Accumulated Static

Fig. 3

An electrophorous, the surfaces of which
have been charged with eleclricity by
friction,

b—FElectrostatic Induction
c—Electromagnetic Induction
d—Direct Strokes

ACCUMULATED STATIC

Accumulated static is observed usnally on
antennae highly insulated from ground. Such
antennae collect small electrical charges from
rain, snow, fog. dust, hail, wind, etc., which,
accumulating, increase the potential of the
antenna until a point is reached at which
the voltage arcs over the lightning arrester.

In Fig. 1, the antenna X-Y is assumed
to have accumulated a static charge uni-
formly distributed, as shown by the broken
fine above it. (A charge is also carried by
the antennae lead-in wire which 1s not
shown, for the sake of simplicity.) This
charge is V volts higher than the normal
antenna potential.  When this voltage be-
comes high enough to break over the light-
ning arrester A, it discharges to earth E, the
charge flowing to ground much as indicated
by the solid line in Fig 2, on which arrow
heads have been placed to indicate the di-
rection of flow.

ELECTROSTATIC INDUCTIQN

The electrostatic induction form of light-
ning disturbance is produced on an antenna

by induction from charged «touds
ing overhead. The theory underlying this
form will be made clearer by examining the
electrophorous, a laboratory device. It con-
sists of a plate A (see Fig. 3) of resin or
hard rubber which has been electrified nega-
tively by briskly rubbing it with a piece of

flannel, and a metallic disc, B, provided
/\—@
% . n

X T T rrt+r Tty o

7o Recziver

Fig. 4 £
As the cloud C, positively charged, floats over the
aerial X-Y it induces a negative charge on the
upper surface of the aerial and a positive charge
on the lower surface as well as a negative charge
in the earth.

with an insulated handle, HI. When the
metallic disc is brought near the negative-
ly charged plate it becomes charged posi-
tively on the under surface and negatively
on the upper surface. The two charges are
of equal intensity. If now the plate is
touched with the finger, the negative charge
15 dissipated and the plate is left with a
charge of positive electricity. This chdrge
remains on B as a free charge when B is
removed from A, and may be dissipated by
touching B with the finger, leaving the plate
entirely uncharged. This process may be
repeated so long as the exciting charge re-
mams on A. The dissipation of either the
positive or negative charge on plate B by
contact with the finger i1s usually accom-
panied by a small cracking spark.
1f now we may assume that a charged
cloud corresponds to disc A, that plate B
represents an antenna and that the break-
over of an arrester gap corresponds to
touching B, it will be easy to understand
the actual charging of an antenna through.
the influence of a charged cloud.
(Continued on page 1331)

3 Fig. § £

After the positive charge has gone to earth the
aerial and earth remain negatively. charged.
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Awards of the $50 Radio Wrinkle Contest

First Prize

A MERCURY VARIABLE
CONDENSER

By F. L. PATTERSON

This unit combines the saving In space
effected by the use of a mica condenser
with the easy tuning of the well-known air
dielectric condenser. It may be constructed
very cheaply and every radio “bug” has the
necessary toots, Parts 1, 3 and 4, in Fig.

The four principal sections of the mercury
variable condenser in their correct positions
for assembly.

1, are cut from some good grade of artist’s
cardboard. They should be about two and
three-quarter inches in diameter and one-
eighth inch thick. Part 3 has a hole about
one and seven-eighth inches In the center.
Piece 4 has an iron washer and machine
screw in the center to form a contact for
the mercury. Before putting another
washer and a nut on the other side, the
screw is sealed in the hole with a drop of
sealing wax. Turn the nut down lightly
on the wax. Apply heat to the screw un-

Showing the manner in which, the mercury
variable condenser is mounted and supported.

til the wax begins to soften, then screw
down with a wrench. Piece 3 is then glued
to 4, making sure that the two pieces are
joined well all around. This forms a
shallow cup to hold the mercury. Procure
some pure mercury. One dram should be
sufficient. Pour it in the cardboard cup.
Before gluing' the mica (2) in position,
place a piece of glass over the mercury,
hold condenser in a vertical position, and
see if the mercury level is about one-eighth
inch below the machine screw. When this
is adjusted, the mica sheet may be glued in
position. This piece should be very thin
and about 2 inches in diameter. Glue it on
top of piece 3, taking the same precautions
in making the joint tight, and also making
sure the screw does not press the mica,
Cut out a piece of tinfoil, which will come
within one-eighth inch from the machine
screw when {fastened to the mica, which
may be done with glue or shellac. This
forms the other plate of the condenser.
which now looks like Fig. 3. Fasten a small
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Prize Winners
FIRST PRIZE $25

A Mereury Variable Condenser
By F. L. Patterson,

459 Princess Avenue,
London, Can.

SECOND PRIZE 3§15

From Single to Three-Circuit Tuner
CWith One Switch
By Paul E. Duffield

5129- Knox Street,
Germantown, Philadelphia, Pa.

THIRD PRIZE §10

An Easily Constructed Honeycomb
Coil Mounting
By David R, Inglis

1025 Baldwin Avenue,
Ann Arber, Michigan

e

piece of brass inside of piece 1, to make
contact with the tinfoil; lead a wire from
it through the cardboard, and glue the piece
firmly on top of the mica. The condenser

Tirtfor!

Fig. 3

Interior view of the completed mercury variable
condenser.

is held vertically in operation and as it is
turned, the mercury stays at the bottom.
When the tinfoil is also at the bottom, the
full capacity is in effect, since the mercury
is pressing close to the mica. Fig. 2 shows
a good method of mounting. Three equally
spaced holes are drilled close to the edge.
Be sure that they do not go through the
mercury chamber, Three strips of brass to
form a tripod are attached thereto. It may
be mounted directly on a panel, as shown,
and flexible wire leads brought off from the
contacts.

Second Prize

FROM SINGLE TC THREE-CIR-
CUIT TUNER WITH ONE
SWITCH

By PAUL E. DUFFIELD

For ease of operation and volume of
signals, the single circuit regenerative tuner
stands supreme against the three circuit re-
generative tuner. The latter, however, is
more selective and will eliminate interfer-
ence in cases where the single circuit tuner
would be helpless. For consistent reception,
it would be best to have both types, taking
advantage of the single circuit set when the
air is clear and switching over to the
three circuit tuner when interference made
clear reception in the single circuit set im-
possible.

It is not necessary, however, to have two
sets.  With the use of a four pole double
throw anti-capacity switch connected with
the required apparatus as shown in the
accompanying wiring diagram, a rapid shift
can be made from single to three circuit
tuner, or vice versa. It is connected as a
single circuit regenerative tuner when the
switch is thrown to the left.

It is advised that No. 18 copper wire be
used for connections and that all leads are
kept as short as possible. Parallel wiring
should be avoided. All of the apparatus
employed in this arrangement is standard.

Third Prize

AN EASILY CONSTRUCTED
HONEYCOMB COIL
MOUNTING

By DAVID R. INGLIS

Although many.new tuners have been in-
vented, the honeycomb coil still proves itself
very efficient, adaptable to many circuits,
and, at the same time, practically the only
efficient tuner of untversal wave-length.
One of the principal objections to its more
widespread use has been the rather great
initial cost of buying the mounting and the
many plugs required for the numerous coils.
But here is a successful mounting that costs
almost nothing and is not difficult in con-
struction, the parts being obtainable at a
hardware store for a few cents.

A single mounting consists of two right-
angle brass hooks fastened directly to the
panel of the set, one inch apart and one
above the other, as shown in the illustra-
tions. Three such pairs of hooks can be

L1,
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By means of a four-pole double throw anti-capacity switch connected in the circuit of a three-circuit
regenerative tuner as shown, it becomes an easy matter to shift from a single circuit to a three-circuit
connection at will.
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placed side by side, an inch apart, to con-
stitute a triple coil mounting.

The "plug” consists of two small screw
eyes screwed into a small block of wood,
with a separation of one inch. The screw
eyes should be of such a size that they will
fit rather snugly over the hooks of the
mounting. The leads of the coil are sold-
ered to the screw eyes, the wire coming
around the coil and to the nearest eye, so
that the polarity of the various coils will be
the same.

Connections from the set are, of course,
made to the hooks of the mounting. If the
screw eyes fit snugly, there will be a posi-
tive connection, but if they are a bit loose,
it will be necessary to solder to the horizon-

A very simple and practical mounting for
honeycomb coils. The small springs fastened
to the hooks insure good contact.

tal part of each of the hooks a piece of
brass wire, bent in such a way as to bear
against the screw eye when the plug is in
place. This will insure a good connection
to the coil.

The plug can be easily fastened to a
honeycomb coil with ordinary friction tape.
Such a mounting will support the largest
honevcomb coil, it is also useful, however,
for spider web coils, which are, perhaps,
more satisfactory for short wave-lengths,
Two small screws through the edge of a
spider web coil and into the plug will fasten
them securely.

Such a tuner, using home-made honey-
corub and spider web coils in the ordinary
regenerative circuit, has proved very satis-
factory for amateur and broadcast recep-
tion and for the reception of the long wave
commercials.

A FIT-ALL TUBE SOCKET

There are so many kinds of tubes now on
the market, the bases of which are of differ-
ent sizes, that it is necessary to connect up a
new socket whenever it is desired to change
tubes.

The drawing shows a socket which will
hold any tube.

Simply insert the tube so that the pin fits
in the little hole on the back part of the
socket. Then tighten up the thumb nuts until

f)"fg‘v_r/b/e cora
0 bingin o
post g

THumb nuf

Kote for pin
of tube

WMountig 77

An ingenious form of vacuum tube socket particu-
larly useful for experimental purposes. It will fit
all tubes except the U 99 and .C.299.

the tube is secure. Connect the flexible
cords with the small spring clips to their
proper prongs on the tube, according to the
marked binding posts on the front of the
socket. The sketch shows how they are con-
nected. Such a socket makes changing tubes
easy.
Contributed by Carl Masson,

Speaking to Mars

over a light beam is Mr. H. Gernsback’s
latest idea of how we may communicate
with Mars in a surprisingly simple manner.
Mr. Gernsback suggests the use of the Bell
Photo-Phone, which was rteally the first
radio telephone. Read this fascinating
article in the March issue of SCIENCE
AND INVENTION; it will give you food
for thought.

LIST OF RADIO ARTICLES AP-
PEARING IN MARCH SCIENCE AND
INVENTION:

Stop Your Rece¢iver from Radiating. Cir-

cuits showing how to eliminate this
nuisance, By A. P, Peck.

Radio Broadcasting Pierces Vehicular
Tunnel.

How Modulation In Transmitters Is Ren-
dered Visible,

Four Good One Tube
Constructional Details.

How To Make a Cheap and Efficient Loud
Speaker Horn. By Horace Porter.

A Highly Efficient Crystal Receiving Set.
By Gilbert Billin.

Searchlight Causes Fading, By C. Doville
Walker.

The Relationship Between Wave-length and
Kilocycles.

Radio Control from Coast to Coast.

Radic Wrinkles—Hints to Constructors.

Radio Qracle—Question and Answer Box.
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Hand capacity can be ¢liminated in a receiving
set by insulating ‘live’” shafts in the manner
shown,
diameter equal to the outside diameter of
the shaft so as to insure at least a tight
fit.  This tube extends through the panel
to its surface, where the whole or a part
of the removed piece of the instrument
shaft is fitted into it, with enough left to
take the knob and dial. It is, of course,
much better to have the extension shaft
made of insulating material. In either case,
however, the connection is broken by the
insulating tubing and no live part of the
circuit extends past the shielding.
Contributed by A. J. Gmnetner,

AN EASILY MADE 25-OHM
RHEOSTAT

The rheostat shown in the illustration can
be made easily with a 25-ohm resistance unit
and a switch arm, preferably one with a
bushing, The blade is removed from the
knoh and is soldered to the cclar. The
pointer is made from a piece of sheet cop-
per or aluminum and is fastened directly
on the arm, from where the switch blade
was removed. The resistance unit is
motnted on the panel hy a small bolt
passed through the eyelet in the unit. This
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CURE FOR HAND CAPACITY

Hand capacity is not always eliminated
by shielding the panel upon which the in-
struments are mounted, as many have found
out. The reason for this lies in the fact
that the wusual variable condenser, vario-
coupler and variometer uses the shaft as
the connection from the rotary element. In
other words, the shafts of these instruments
are a part of the circuit and therefore
“alive.”

Now, you shield your panel, drill the
necessary holes for these shafts and there-
by place live portions of the circuit out in
front of the metal shield, thus in the usual
case defeating the purposc for which the
shield is there. HMand capacity is the re-
sult of the condenser effect created by
the shaft, the knob and dial and the hand
of the operator.

A cure for this is illustrated in the
accompanying sketch. FEnough of the shaft
of the instrument is cut off so that the
portion left will not extend beyond -the
shielding when the instrument is mounted.
To this is glued, or otherwise attached, an
insulating tube of fibre, having an inside

bolt serves as one connection of the rheo-
stat. The position at which the bushing is
mounted will depend upon the length of the
switch lever used. The bushing serves as
the other terminal of the rheostat.

Contributed by Clarence F, Book.

Switch lever soldereqd %o tuse Resisronce
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A very neat 25-ohm rheostat can be made with a
25-ohm resistance wnit and a switch arm and knob.
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ADIO manufacturers are invited to send to RADIO NEWS LABCRATORIES,

samples of their products for test. It

does. not matter whether or not they advertise in RADIQ NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim.

If, after being tested, the instruments submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-

up” such as those given below will appear in this department of RADIO NEWS. i
tests, they are returned to the manufacturers with suggestions for improving them. No “write-ups”’

If the apparatus does not pass the Laboratories

sent by manufacturers are

publlshed on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and

electrical construction is described.

Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-

turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they
cannot be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES,

53 Park Place, New York City.

PENBERTHY SINJE(.':’I‘OR HEAD

This head set, which is manufac-
tured by the Penberthy Injector Co.,
Holden Avenue and Grand Trunk
Ry., Detroit, Mich., differs from
the usual construction in regard to
the shape of the magnetic pole
pieces. Two round poles, spaced 54
inch apart, each 5-32 inch in diame.

ter, actuate the receiver diaphragm.
Two samples, each of 2,000 ohms,
were submitted. Both were found
very sensitive to weak signals and
would also reproduce loud signals
and concerts with a minimum of
distortion.

Arrived in excellent packing.

AWARDLD E RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 197.

RED DEVIL INSULATOR

The “Red Devil” insulator shown
in the illustration is very conveni-
ent for use around a room or build-
ing for attaching wires such as an-
tenna lead-ins or ground wires. The
insulator may be fastened to a wall

and a wire twisted around it. The’

wires stay in place due to the novel

shape of the insulator., This insu-
lator is of porcelain with a choeolate
glazed finish. It is manufactured hy
J. Edgar Hires, Philadelphia, Pa,
and is accompanied by illustrations
showing the many ways in which
wires may be attached to it.

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 271

ATLAS HEAD-SET

The Multiple Electric Products
Co., Newark, New Jersey, has
improved the construction of its
head-set by adding an adjustable
feature by which the distance be-
tween the diaphragm and the pole-
tips may be varied. This is accom-
plished hy means of a rubber washer
placed between the diaphragm and
the phone shell. Tightening the
ear cap <compresses the rubber
washer and shortens the air gap be-
tween the diaphragm and the pole
tips. The caps are knurled so that

a better grip may be ohtained on
them. This head-set has a resist-
ance of 2,200 ohms and an imped-
ance at 1,000 cycles of 33,000 ohms.
It is very sensitive and reproduces
with little distortion.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 272,

SUPERTRAN A. F, TRANS-
FORMER
A well constructed instrument that
gives high voltage amplification

throughout a wide range of audio
frequeneies is manufactured by the
Ford Mica Co., Inc., 14 Christopher
St., New York City. The terminals
are brought out through insulating
pieces mounted at the top, as shown
in the illustration, and are plainly
marked to correspond with the vac-
uum tube connections.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 297.

ACCURATUNE CONTROL DIAL

The mierometer eontrol dial man-
ufactured by the Mydar Radio Co.,
9-11-13 Campbell St., Newark, N.
J., may be mounted on practically
any instrument and will offer very

" tured by the Mydar

6pparatus Awarded Certificates

fine control. It is of the gear type.
The large knob gives direct control
while the smaller knob makes 40
turns to a 180-degree turn of the
shaft. Both register directly on the
same dial, which is silver plated and
has plam]y marked graduations.
Friction against the panel effects
the action.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 298.

ACCURATUNE RHEQSTAT
CONTROL DIAL
The iHustration shows this con-
trol dial in detail. The dial is silver
plated to match the other dials

made by this company, and the
graduations are plainly marked. It
is of pleasing appearance and rug-
ged mechanical construction. Man-
ufactured by the Mydar Radio Co.,
Newark, N. J.

Arrived in” excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 299.

FIXED POST TAP SWITCH

This switch lever ig also manufac-
Radie Co.,
Newark, N. J. The shaft that

passes through the panel remains
stationary. The knob and switch
arm turn on the shaft. Thus there
is no possibility of the switch com-
ing iloose from the panel and excel-
lent electrical connection is always
insured to the lever.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATOQRIES CER.-
TIFICATE OF MERIT NO. 300.

METRO HEAD PHONES
These phones are of the usual
bi-polar construction, having metal-

lic shells and insulated ear caps.
Although the resistance of the head-
set is only 1,079 ohms, the imped-
ance at 1,000 cycles is 17,000 ohms,
The audibility is maximum from 300
to 3,000 cycles, which covers most
of the notes of modern musical in-
struments. This headset is manu-
factured by the Metro Electrical
IC\'O.,] Inc., 67 Globe St., Newark,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 306.

ACE “B” BATTERIES

The Ace “B” batteries are man-
ufactured by the Carbon Products
Co., Lancaster, QOhio. Types 115
and 215 are of the standard 15:cell
construction of the large and small
sizes. As shown in the illustration,
they are provided with taps for ob-
taining voltage from 1614 to 22%
volts. The binding posts are of the
spring type and are very stable.
The cells are securely sealed in
%:.Jface, which accounts for their long
ife.

f»)q

n prs

Arrived in excellent pack‘m%)
AWARDED THE RADIO
NEWS LABORATORIES CER-

TIFICATES OF MERIT NOS. 340
and 341.

ACE “A” BATTERIES

The Aee “A” batteries, No. 62
and 64, are made up of standard!
sized dry eells in two- and four-
cell units. They are conneeted in
parallel so that the voltage of the
battery is 1%, which is suitable for
the 13%-volt dry cell tubes. The il-
lustration shows the four-cell type.
These are manufactured by the
Carbon.  FProducts Co.,, Laneaster,
Ohio.

Arrived in excellent packing.
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AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS. 342
and 343.

REMLER VARIOMETER

The new model type 500 Remler
variometer is noted far its high in-
ductance ratio. With an ordinary
variocoupler, the wave-length -range
between 180 ani 350 meters may be
covered; this includes the entire
broadeast range, The instrument

runs wery smoothly and is of ‘neat
The

appearance. forms are of

molded imsulating material and the
instruwnent is designed for heth hase
and panel nounting. It is manu-
factured by the Remler Radio Man-
ufacturing Co., 248 First Street, San
Franeisco, Califarnia.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 3J9.

REMLER LEVER SWITCH

The Remler No. 98 lever switch is
of very rugged construction and m
sures positive coutact with the
switeh points.  The blade = of
laminated construction. having three
spring contact strips bent at an
angle so that while sweeping over

the switch points they maitain a
clean contact without wearing ridges

in the points. The switch point
radius is 112 inche: and the blade
is highly pelished, with @ blaek iu-
sulatmg kr Manufai ed hy the
Remler Radl- Blan wing Lo,
248 First Street, San Franeisco,

California.
Arrived in cxcellen!
AWARDED THE
NEWS LABORATORIES (E
TIFICATE OF MERIT N, 333,

PALL MALL 1870ADEC-REE
VARIOCOUPLER

This wvariocoupler, whieh is man-
ufactured by the Essex Mig. Cu,
117 Mulberry Street, Newark, XN, 1.,

is of wvery Iwhl and durable con-

struction. As the illustration shows,
it is mounted on the panel at an
angle so that a 130-degree turn of
the dial varies the coupling from
maxiimunt to minimum. Pravisicn is
made for eight taps on the primary
winding. .
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 337,

SELECT-A-WAVE TUNER

This tuner comprises primary, sec-
ondary and tickler windings. The
primary and tickler windings are on
the rotors inside and the secondary,

without taps, is on the gutside of the
tube. It is conneeted about the
same as any standard three-circuit
tuner, and is designed to cover ihe

entire broadcast range when used
with a .0005 mfd. variible con-
denser shunted acros: the secondary
whiding. It is manutactured by the
. & R. Radio Co., 3786 Broadway,
New York City.

Arrived in excellent packmL

AWARDED THE RADIO
NEWS LABORATORIE:s CER-
TIFICATE OF MERIT NO. 335.

THE DANIEL ADAPTOR

In wrder to place a UV-199 or a
C-299 tulic into a standard socket,
some form of adaptnr must be en-
ployed. Thc one shown in the illus-
stration, which is manufactured by
R. W. Daniel, 5234 Melrose Avenus,
Los Angeles, Calif., is of excellent
and simple construction. It is made
of fibre and fits into a standard
socket. The contact springs inside
insure positive contact with the
tcrminals of the smaller tube,

AWARDED i RADIO
NEWS LABORATOQRIES CER-
TIFICATE OF MERIT NO. 336.

GLOBE RADIOPHONE BLOCK

When it is desired to eonnect
=everal head sets to a 1ece1vmg set,
chr‘lculty will be experienced in mak-
ing connections unless some sort of
connection block is ¢mployed. The
aiie shown in the illustration, whicl
1= manufactured by the Globe Phone
Mix. Co., Reading, Mass., is of
cluhorate construction and is highly

finished. It will accommodate from
one o =ix headsets, which may be
connected in the eireunit by simply

mmoving  the slider along the rod.
The hinding posts which acconmo-
date the cord tips are of an imn-
proved  construction.  The tips are
clamped into them by tightening the
screw. The base is of wood
mounted an rubber - feet.
Arrived jn excellent packing.

AWARDED THE RAD!O
NEWS LABORATORIES CER-
ITFICATIE OF MERIT NO. 323.

ANC-HOR-ITE CRYSTALS

These detector  crysials are  se-
curely mounted in a standard 4-

mch metal base and were received
well packed in tinfoil in small Jnetal
boxes. The samples submitted were
very sensitive over practically their
entire exposed surfaces. These crys-
tals were submitted Ly the Anchor
Co 420 Wood Street, Pittsburgh,

Arrlved in_exeellent packing,

AWARDED THE RADIOQ
NEWS LABORATORIES CLER-
TIFICATE OF MERIT NO. 318.

LANGBEIN & KAUFMAN
VARIOCOUPLER

This instrument, type CS72, is of
accurate mechanieal construction and
is highly efficient celectrically.  The
primary winding is on the outside,
as shown, and the secondary wind-
ing on the rotor. The turns of the
secondary winding are spaced with
a c¢ord, which is wound beside
the wire. There are 17 taps on the
primary winding. It is designed for

hoth base and panel inpunting, It
1z manufactured by Langhein &

Kzaufman, 654 Grand Avenue, New
Haven, Conn.
Agrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 334.

LANGBEIN & KAUFMAN
VARIOMETER
This variometer, type V-140, is of
similar construction to this com.
pany’s variocoupler,
stator coil

except that the
is wound inside of the

forin next to the rotor coil so as to
give a high inductance ratio. The
two instruments connected together
to a vacuum tube detector eover a
range of 120

wave-length to 450

meters.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 333.

ACME RADIO FREQUENCY
TRANSFORMER

The Aecme Apparatus Co., 186
Massachusetts Avenue, Cambridge,
Mass., submitted one each of its

new type R-2, R-3 and R-4 radio
frequeney amplifying transforiners,
These instruments are designed for
broadeast reception, using a differ-
ent transformer for each stage of
amplification. In this way maxi-
mum efficiency is obtained and the
entire broadcasr range is covercd.
The instruments are of neat appear-:
ance and are simple to install and
connect.

Arrived in excellent packing.

AWARDED THE ERADIO

NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS.
330, 331 aud 332,

NULOID PANELS

The Nuloid Corporation, Kenil-
worth, New Tersey, submitted a
sample Nuloid panel which was

found to be very efficient as ch31 Iz
radio frequency losses and is espe-
cially recommended for use as radio
panels and other insulating parts.
Tt is highly polishcd on one side,
very light in weight, easy to cut and
drill and of pleasing appearance.
Arrived i excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 273.

VARIABLE GRID LEAK

The New York Coil Co., 338 Peari
Street. New York City, submitted
for test one of its variable grid
feaks. which instrument is shown in
the illustration. Tt is designed for
base wmounting, although it may be
mounted on the front of a panel. A
tapered  resistance  strip  passes
around the inside of the moulded
form and a roller connected through
a spring to the shaft makes contact
with the resistance strip. A resist-

anee range of 32,000 ohms to 25
megohms was covered, although the
imstrument is only rated at % to §
megclims.

Arniived in excellent packing.

AVIARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 329.

FIXED CONDENSER

Tl:s fixed condenser, which is
also mmanufactured by the New York
Coil Lo., is of the mica dielectric
type and is noted for its accurate
capacity rating. Rated at .002 mfd.
a cacuecity of 0019 mfd. was ob.
tained and the losses’at 1,000 cycles
are equivalent to a series resistanced
of 200 ohms, The condenser is
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provided with two large holes and
twe small holes large enough to ac-
commodate binding post screws.
Arrived in excellent packing.
AWARIED THE: RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 328.

VERNIER CONDENSER

Although there are-many mechan-
ical vernier attachments.that may be
used with - variable condensers, the
vernier condenser shown .in the il-
justration will probably give a great-
er degree of satisfaction as it is
positive in operation and ecannot get
out of order. It is simply a min-
iature variable condenser of the tele-

scopic type and has a capacity range
of 3.49 1o 21.3 mmf. To use, it is
simply connected in  parallel with
the larger condenser. It is manu-
factured by the New York Coil Co.,
338 Pearl Street, New York City,
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATQRIES CER-
TIFICATE OF MERIT NO. 327.

TUNED R. F. TRANSFORMER

Although un-tuned radio fre-
quency amplifying transformers give
a fair degree of success, it is well
known that the tuned type are much
more efficient and offer greater selec-
tivity. The one shown in the illus-
tration s manufactured by the Radio
Mfg. Co., 97 Dwight Street, Spring-

feld, Mass., and is known as the
“Style A” transformer. It has two
wmdmgs enclosed in a metal case.
The primary winding is to Dbe
shunted hy a .0005 mfd. variable
condenser in order to cover the
broadcast wave-length range. The
secondary winding is left untuned.
Arrived in exeellent packmg
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 326.

BROCKWAY VARIABLE
CONDENSER

This condenser is of the mica
diclectric type and is noted for its
sinall sizc, neat appearance and high
Cdpa(:lty It is designed for mount-
ing on the front of a panel and
takes up very little more room than
the ordinary 3%Y-inch dial. The ca-
pacity rangc is eovered by two turns
of the dial. A range of 30.30 to
1078.08 mmi. is covered and the
dieleetrie losses at 1,000 cycles are

equivalent to a series resistance of
450 ohms, which is low for a mica
dielectric condenser. This instru-
ment is manufactured by the Brock-
way Laboratories Co., Toledo, Ohio.
Arrived in excellent: packmg
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 322,
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Radio Map of the United States

This map which has been revised to December 25, 1923, should prove useful to*

Broadcast listeners in logging stations heard. After a station is tuned in it may be

underlined with a colored pencil, and additions or changes may be made directly on
the map. For convenience the map may be cut out and pasted on cardboard.

The clocks shown in the various zomes outlined in dotted lines give the difference in

time. For the power and wave-length of the Stations we refer our readers to the

December, 1923, issue of RADIO NEWS. A new revised list of broadcasting stations
will appear in the April, 1924, issue, -
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Correspondence from Readers

GOOD BROADCASTING AT ANY
COST

Editor, Rapio NEws:

Being a constant reader of Rapro News
and also the operator of a very efficient
receiving station in my home, T was much
interested in Mr. Yates’ article on the Fed-
eral Radip Tax.

T have no way of knowing how the ma-
jority of broadcast listeners feel in this
regard, but having numerous friends who
are also enjoying radio and, like myself,
have adopted it as a most fascinating hobby
I know that all the fellows I have talked
with would like such a method of main-
taining a high standard for broadcasting
programs. Could this not be handled by
the Federal Radio Inspector’s office issuing
receiving station licenses good for one year
at a minimum charge of say $10 per year?
This would, I am sure; enable the heads of
the various radio districts to properly care
for the broadcast stations.

Of course we should bear in mind at the
same time that some of the broadcast sta-
tions are a tremendous advertisement for
their owners and are, no doubt, looked upon
as such and supported by an appropriation
from the general advertising funds. I refer
now to banks and department stores and I
believe also that the newspapers now oper-
ating stations can all welil afford to continue
with programs of a very high order.

When radio is finally developed—as it is
most certain to be—to the point where all
receiving sets are more efficient, or even the
equal of the famous mneutrodyne circuit,
which, so far as the writer is able to de-
termine interferes very little, if at all, with
neighboring listeners-in; when the squeaks
and howls of some of the present circuits
are eliminated, as they surely will be, we
may look forward to the saturation point,
but the consensus of opinion seems to be that
it is still a long way off. I make this state-
ment because I know of several people of
very comfortable means who are not inter-
ested in radio for itself, but only as a means
ol pleasure, an entertainment. They will
not spend the money necessary for an in-
stallation in their homes on account of the
disagreeable interference of howling cir-
cuits, Naval telegraph stations, etc., which
they have heard when {riends have at-
tempted to demonstrate.

However, if the radio tax is necessary to
carry on good broadcasting, let it come.
Could it not be collected by adding a cer-
tain per cent. to the purchase price of all
radio apparatus? The Government could
collect from the manufacturers, or retailers,
and they in turn from the radio public, fol-
lowing along the lines of the war tax on
luxuries, telephone and telegraph messages,
efc.

The radio public does not want a decrease
in either the quality or quantity of broad-
casting. If it is vitally important to get
their opinion, let all the broadcast stations
in the country shut down for a period of
two weeks!

J. M. LaTHrop,
1824 East 79th St.
Cleveland, Ohio.

FEDERAL CONTROL OF
RECEIVERS

Editor, Rapio Nrws: :

I have read with much interest your edi-
torial in the January issue of Rapro News
“What Broadcasting Needs.” You have
touched on many points which, if put into
effect, will undoubtedly improve reception,
but what broadcasting .needs most is “Fed-
eral Control of Reception,” ‘an elimination
of the regenerative hound, who is, and al-
ways will be trying to stretch a receiver

capable of reception from about 200 miles .

2,000-mile

into one capable of-receiving a

station. This process results in nothing
but squeals to the hound except under a
freak condition, and does succeed in entirely
destroying local reception for any listener
within a mile of him. This pest has in-
creased by the thousands during the past
summer, due, I believe, to a great extent, to
the distribution through department stores,
of a particularly vicious receiver at a re-
duced price.

Broadeasting is a thankless job, it is true,
but no matter how high the standard of the
program, the fame of the artist, or how
perfect the technical equipment of the sta-
tion, the artist will not be appreciated or
the station given credit, if the program
comes through the receiver like a cat fight.
This is unfortunate for the artist and the
station, but most of us judge programs as
we hear them, regardless of cause, and are
then in no- rnood to write appreciative
fetters.

The Staccatone

BRAND new musical instrument
A giving wierd and staccato like sounds,

Anyone whaoa has a loud-speaker, a
vacuum tube and a few honeycomb coils,
can make this remarkable instrument, re-
cently developed by Mr, H. Gernsback.
Re¢ad all about it in the March issue of
PRACTICAL ELECTRICS.

SOME OF THE INTERESTING AR-
TICLES TO APPEAR IN MARCH
ISSUE OF PRACTICAL ELECTRICS
Photo-Electric Telephony

By Dr. A. Gradenwitz, Berlin, Germany.
Solar Radiation Measurement

By H. H. Kimball and H. E. Hobbs,

U. S. Weather Bureau.

Television by Belin System
By Lucien Fournier, Paris,

Electric Clock Runs 1000 Years

Submarine Pilot Cable
By Dr. A. Neuburger, Berlin, Germany

World’s Largest Electric Generator

Sam Graves’ Gravity Nullifier
Story by George F. Stratton.

Simplified D’Arsonval Galvanometer
Automobile Ignition Coils
Voltmeter Multipliers

France.

awtinm

I would suggest that broadcast stations,
at the time they ask for letters of apprecia-
tion, also ask for reports on any kind of in-
terference with their program. The letters,
I believe, would be a revelation and would
result in a movement for Federai control of
receivers, It seems the only relief can come
from the elimination of the regenerative
receiver and registration of all others—for
which a fee should be charged and a license
granted.

Epwarp H. SMmiTH,

564 W. 160th St.,
New York City.

REGENERATIVE SETS SHOULD
BE TABOOED

Editor, Rapio NEws:

T most heartily agree with vour editorial
entitled “What Broadcasting Needs,” in the
January number of Rapio News. 1 think
every one of your suggestions excellent.
The trouble from ship traffic and other sta-
tions at from 450 to 550 meters is a great
nuisance. I am using an 8-tube Heterodyne
and when I am after very long distances I
put it on a long outside antenna, and it
certainly is annoying, just when one is going
to pick up the announcer from the station
that he has carefully tuned in, to have one
of these spark transmitters crash into one’s
ears, to take one’s head off.

Your complaint that announcers are prone
to forget that DX fans would like to know,
semi-occasionally at least, to whom they are
listening, is well taken. 'T have listened, as
you say you have, to series of some half
dozen Jazz pieces, which I wasn't in the
least interested in, before I could he cer-
tain where they were coming from. Then
too, the far Western announcers seem to
have much, less vocal energy than the con-
certs they broadcast. It is very discourag-
ing to be listening to some nice music, well
tuned, and when the announcer comes in, to
have his voice fade away so as to be almost
indistinguishable,

Your suggestion that all broadcasting
stations have some identifying sound to put
on between numbers, as PWX has, or at
least used to have, is fine. I should think
a phonograph might be used to repeat the
code letters of the station during intermis-
sions. This could be beside the announcer,
operated by a switch on his control board.

1 am also heartily in favor of any means
whereby all pay taxes or compensation of
some sort, for what they are receiving now,
gratis, I have already made a suggestion
to WEAF that I think there are a good
many people in the country who would vol-
untarily contribute without being forced to.
But if that sort of thing is done, care should
be taken that the younger amateurs who
cannot well afford te pay, should not be
over-taxed, if they are taxed at all. It
would be a shame in any way to discourage
amateur experimentation in the radio field.

There is another point which you do not
mention, and that is, gradual elimination by
law, or by popular consent, of regenerative
sets. Inasmuch as one can get equally good
results with unregenerative hook-ups by us-
ing not more than one tube more than-a re-
generator, and with less whistling noises on
his own set and neo inconvenience to his
neighbors, personally T think that the regen-
erative sets should be tabooed, or at least all
but the very smallest.

Henry B. NEWHALL
1277 Woodland Ave
Plainfield, N, J.

RE WHAT BROADCASTING NEEDS

Editor, Rapio News:

I was greatly interested in your editorial
on “What Broadcasting Needs,” because it
stated the case so clearly. The Saugus Herald
was perhaps the first weekly newspaper 'to
run a radio column, it being started -when
WGT was the only broadcast station in New
England and when only a few boys in the
town of Saugus had radio receiving outfits.

Today the town is full of them, and to-
night T was casting up in my mind the cost
of some outfits T have seen and know some-
thing about. Qf the 32 sets which I jotted
down, none have cost their owners less than
$50, and some run as high as $600. My
own, with experimental apparatus, etc;
stands me today a little more than $200.

Yet tonight T sat down with my family
to enjoy the Philharmonic concert from
WEAF, but it was impossible to do it
This wonderful concert came in loudly
enough, but with it came code stations—
everything from the tinkle-tinkle of a high-
pitched set, to the grinding crash of the
deeper toned code stations. It was impos-
sible to get the concert. For weeks that
has been our experience on any distant sta-
tion or on any station with a wave-length
above 400 meters.

You might say, “Well, why don’t you en-
joy the nearby stations? They have plenty
of good concerts” Try and do it in any
thickly populated district, if you have a
good receiving outfit. When you get tired

(Continued. on page 1296)
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publish only such matter as is of sufficient interest to ail
1. This Department cannot answer more than three questions for each correspondent,
2. Only one side of the sheet should be written upon: all matter should be typewritten or else written in ink. No attention paid to penciled matter,

THIS Department is conducted for the benefit of our Radio Experimenter.

3. Sketches, diagrams, etc., must be on separate sheets,
4. Our Editers will he glad to answer any letter, at the rate of 25c. for each question.
calculations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor il you will make your letter as brief as possible.

T L L L R R P P R N NI AT

D.L. 1500 COILS

(852) Mr. Wilfred Murray, Edmonton, Alta,
Can., requests: o ]
Q. 1.  What kind of coil is the D.L. 1500 in

Fig. 7, page 279, Rapro News, for September ?

A. t. The D.L, 1500 coils mentioned are duo-
Jateral wound coils of 1500 turns, otherwise known
as honeycomb coils.

SUPER-HETERQDYNE L

(853) Mr. Rowtand Cox, Fontana, Calif, asks:

Q. 1. When using four stages of transformer
coupled radio frequency in a Super-Heterodyne
circuit, is it necessary to use more than one
stabilizer to keep the grids at their proper poten-
tial?

"A. 1. One stabilizer controlling the four tubes
is sufficient, but we would advise using separate
rheostats for each tube.

Q. 2, Is it necessary to completely encase each
unit in a separate copper box?

A, 2. If the instruments are properly arranged
and the wiring done correctly, this will not be
necessary. -

Q. 3" May one set of batteries be used for the
entire set? ) L

A. 3: Yes, if the correct circuit is used.

. CONDENSER IN GROUND

(854) Dr. A. L. Lundgnen, Fort Dodge, lowa.
requests: - - .

0. 1. Would a variable condenser in the
ground circuits function as well or better than
taps on a three-circuit receiver? .

. 1, A condenser gives finer tuning than taps
alone. It would be best to use both. )

Q. 2. What difference would it make if such
a condenser were Placed in the aerial instead of
the ground circuit! ' )

A: 2. It would make no difference except in
single circuit sets where the condenser should be
placed in the ground circuit with the rotary plates
on the ground side to eliminate hand capacity ef-

fects.

COUPLED CIRCUIT TUNER
(855) Mr. Charles E. Darworth, Jr.,
forte, Pa., asks:
(. 1. Kindly publish a hook-up that can be
used with an- Atwater-Kent coupled circuit tuner,

Belle-

2 W.D.-11 tube and a ,001 mfd., variable con-
denser. .
A..1. A hook-up for this apparatus will be

found in these columns. The condenser may be
inserted in the ground circuit, as shown, to ob-
tain, finer tuning.

. THE NEUTRODYNE RECEIVER
(856) Mr. G. F. Clark, Conway, Ark., ‘writes:
Q. 1. What wave-lengths is the Freed-Kisemann
Neutrodyne receiver adapted to?

JA. 1. Approximately 200 to 600 meters.
Q. 2. 1Is this receiver very selective? )
‘A. 2. As this receiver employs two stages of

tuned radio frequency, it should prove very selec-
tive.

Q. 3. What is the approximate cost of building
orie ¢
A. 3. Tf good instruments arc used, the cost

of Building this recejver would be approximately

Versmer;
f
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We shall be glad to answer here questions for the benefit of all, but we can

This Department does not answer questions by mail free of charge.
If, however, questions entail considerable research work, intricate
Before we answer such questions, correspendents will be informed as to the price charge.
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A circuit for the reception of long wave European stations, together with a two-stage a‘mllaliﬁer to

permit sufficient volume.

COCKADAY CIRCUIT
(857) Mr, R. F. Cool, St. Paul, Miun., writes:
. 1. Kindly let me know where I can get a
Cockaday hook-up.
A. 1. A hook-up of this four-circuit tuner ap-
peared in Raplo News for October, 1923, on page
422 in answér to question No. 770.

15 meg

HHIL
“a0-60 vt
a-855

This shows how an Atwater-Kent coupled circuit
tuner is connected up in a vacuum tube circuit

TRANSMITTING LICENSE

(858) Mr. John A. Handford, New Bedford,
Mass., asks:

. 1. How may I secure a license to transmit?

A. 1. To secure a license to transmit you must
apply to the Radio Supervisor of your district
for application bhlanks and tben pass an examina-
tion on radio, and be able to reeeive code at 10
words or more per minute. You may address the
Radio Supervisor, Custom House, Boston, Mass.,
ior further particulars.

4FT

$75 to $88
RET
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Circuilt diagram of the Federal Type 50 receiver.

frequency amplification and two stages of audio frequency amplification.

= of atmospheric conditions.

T 4883

This employs one stage of transiormer coupled radio

Honeycomb coils are used for tuning and regeneration,

LONG WAVE RECEIVER

(859) Mr. C. J. Wafelbakker, Scerabaya, Java,
writes:

Q. 1. Please publish a diagram for a long wave
veceiver enabling me to pick up European stations.

A. 1. You will ind a2 diagram on these pages
suitable for your purpose. Honeycomb <¢oils are
used in this circuit. The proper sizes may be se-
iected by consulting the wave-length tables gen-
ergllly furnished by concerns manufacturing the
coils.

Q. 2. Could vou tell me where I may buy
radio frequency transformers for long waves?

A 2. Any reliable radic dealer should be able
to furnish these transformers.

SQUEAL IN THIRD STEP

(860) Mr. Francis L. Wadsworth, Jr., Tuske-
gee, Okla., asks:
. 1. How can I eliminate the continual squeal
when T plug in on the third step of my amplifier?
A, 1. We would suggest that you have a sepa-
rate “BY battery for your third step. This should
remedy the trouble. If this does not eliminate
the squeal, your transformers are probably mmounted
too close together. A .0005 mfd. fixed mica con-
denser, connected across the secondary of the third
transformer, will prove of help in this case.

STORAGE BATTERY USED WITH UV-199
TUBES

(861  Mr. H. W. Xoelling, Elberton, Ga.,
would like to know:

Q. 1. Can a_ six-volt storage battery be. used
with UV-199 tubes? How? S

A, 1. UV-199 tubes may be operated on a six-
volt storage battery hy using only two of the
cells of the battery, thus ohtaining four wvolts.
If the full six volts are used, a 60.0hm rheostat
must be employed.

MUSIC FADES
_(862)  Mr. Walter S. Bell, Jr,
N, Y., requests:

Q. 1. Why is it that, when listening to a dis-
tant station, the music slowly fades away and
after a short time grows distinct again?

. A. 1. This peculiar phenomenon, known as fad-
ing, is something that is not the fault of the
receiving set. It seemns to be due to the changing
No remedyv for it has

Castleton,

been worked out as yet,

FEDERAL TYPE 3% RECEIVER

(863) Mr. Oreste Gregory, Pawtucket, R. T,
writes:

Q. 1. Will you please publish a hook-up of the
Type 59 I'ederal reeceiver?

A. 1. You will find the hook-up of this re-

ceiver on these pages. Jacks are shown after the
detector, first and second steps.

DAYTIME RECEPTION

(864) Mr. Edward Radwill, Rounald, Wash.,
asks:
J. 1. 1 have a single tube regenerative receiver

which works well at night, but I cannot hear any-
thing. during the day; why is this? |
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A very efficient type of regenerative circuit with a one-stage audio frequency amplifier, for the reception

of broadcast stations. A variocoupler

and a variable condenser are employed for

tuning and a

variometer for regeneration.

A. 1. Reception of broadcasting during the day
is never as good as at night. One theory for this
is that the sun absorbs a portion of the electro-
magnetic waves, thereby decreasing their strength
which reduces the signal at the receiver. This
condition may be somewhat counterbalanced by the
addition of more tubes to the receiving set al-
though a great difference will still he noted be-
tween day and night reception.

Q. 2. Where could I get a cabinet.
inches?

A 2.

size 7 x 24
See the advertisements in this issue.

SIMPLE TWO-TUBE SET

(863) Mr. F. A. Stuart, Jackson, Miss., would
like to know:

Q. 1. Please publish a circuit using the fol-
iowing apparatus: One varioneter, one vario-
coupler, two jacks, one 23-plate condenser and two
tubes.

A. 1. A hogk-up employing these instruments
will be found in these eolumuns, The circuit is
one using the tuned plate method of regeneration,

. LOCATION OF AERIAL

(866} Mr. Ellis Vanderburg, Wichita,
wants to know:

1. My aerial is at the side of a house and
under a tree; will these conditions interfere with
receiving?

A. 1. VYes, but to what extent it is hard to
say. We suggest that you raise your aerial or
change its location.

. 2. Which is WD-12 or
UVv-1997

A. 2, The UV-199 seems to he the hetter all
around tube,

Q. Will the Murdock loud speaker
successfully on two stages of amplifieation?

A, 3. Yes.

Kans.,

the better tube,

work

RADIOLA IV
(867 Mr. Thomas E. Denton.
N. J., requests:
1. Please publish a Look-up of the Radiola
IV three dry cell tube set.

A. 1. The Radiola IV hook-up appears in these
columns.  This set has the same tuner as the
Aeriola Sr., described in the “I Want To Know
Column” of the April, 1923, issue of Rapig NEWS.
The switch and resistances across the secondary
of the awplifying transfloviner are used tn regu-
late the volume,

East QOrange.

C-299 TUBE

_ (868) Mr. Raymend H. Haefer, Rockford,

Towa, -writes:

1. Will a C-299 tube work in the circuit

in Fig. 3, page 629, December Rapio News?
A. 1. Yes, by merely placing three ry cells
in place of the filament battery shown, and em-

oiloying a rheostat of 30 ohms.

2. What capacity grid condenser and grid
1eak does the C-299 require?

2, The grid condenser slmu]d he about
000% mfd. The grid leak value is best found by
experimentation, usually about three megohms.

. 3. Is a C-299 as good a cletector as a C-300?
A, 3. A (C-299 will give as gnod results as the
C-300 tube when the praper grid leak is used.

FIVE-WATT TRANSMITTER
(869) Mr. Robt. F. Gebbart, Edinburg, Ind.,
would like to know:
. 1. Please publish a circuit for a Ave.watt
C.W. transmitter, showing how we can use 220-V

D.C. light current for the plate.
AL

on these pages.

polarity as shown.

The diagrain you request will be found
Care must be taken to get the
otherwise there will be a short
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desired, but in this case approximately 14 of the
number of turns should be used. This applies
to an instruinent that is only double bank wound,

INTERFERENCE
(872) Mr. Peter Axell, Detroit, Michigan,
writes:
Q. 1. When using my Atwater-Kent Radio-

dyne I experience mter[erence, which sometimes
sounds like clapping of hands, and there is al-’

ways a crackling noise in the_ear phones. Can you
tell me what is wrong in this receiver?
1. It would seem from your description

that one of your ““B” batteries is delective and
delivers a fluctuating current to the plates of your
tubes. It would be hest in this case to try a new
set of batteries in this position. It is also pos-
sible that you are using a poor grid leak. This
would be especially the case if you .are using a
variable 'leak, as a good many of these ‘instruments
are poorly made and cause a fryving sound in the
recelvers.

. I do not seem to get any more distance
than 1 did with a three-tube set. Would UV-201A
tubes get more distance than the WD-12 tubes,
which I am using?

A. 2. UV-201A tubes would undoubtedly give
more volume and might prove better radio fre-
quency amplifiers than the tubes you are now
using. As a detector, however, this tube is no
better than the WD-12, If the large tubes are
used, it will be necessary to use a storage battery
for beating the tilaments.

1000 onms
3,000 s
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Circuit diagram of the Radlola IV. Three dry cell vacuum tubes are employed.
units connecting to the switch serve to control the volume of received signals.

40- 60V

=t

Q 867

The three resistance
The basic circuit here

is the same as that of the well known Aeriola Senior.

circuit and the house fuses will be blown.

GRERE CR-12 RECEIVER
(8703 Mr. H. R. Searing, Los Angeles,
requests:
1. Please publish a circuit diagram of the
Grebe CR-12 broadcast tuner.
A 1. A hook-up of this tuner appeared in
Rspio News, November. 1923, on page 566.

VARIOMETER WINDINGS

(871y Mr. Jos. S. Lee, Pittsburgh, Pa., wams
to know:

1. How many turns and size of wire must
be used in stator and rotor of variomerer to reach
a 600 meter wave-length?

A. 1. The number of turns on a variometer
will depend upon the size of the stator and rotor.
If a standard ‘size of about 33 inches for the
statov is_used it will require approximately 74
turns of No. 22 8.C.C, wire. The rotor, of course.
should preferably be of the ball type and should
have a very smali clearance between it and the
stator., This should also be wound with 74 turns
of the same size wire.

. 2. 1f space does not permit, can the stator
and rotor be bank wound, with good vesulis from

Calif.,

4}.002 \

002
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same?

A. 2. A variometer may be bank wound if
/
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A fve-watt CW transmitter circuit of the reversed feed back type employing 220 volts D.C. for the

plate supply. -

A choke coil and two fixed condensers serve to smooth out the commutator ripple of

the generator,

NEUTRODYNE QUERIES

(873) Mr. N. Lawrence, Paterson. N. I., asks:

Q. 1. Why are all neutroformers used in Neu-
trodyne receivers wound w1t1) a ratio of approxi-
mately 4:1°7

A, 1. The secondary of the neutroformer is
wound with a certain numher of turns, which
when used with a condenser of a certain size will
respond to all broadcast wave-lengths. As a rule,
this will be approximately 60 turns of No. 22

S.C.C. wire. Use 15 turns of wire [or the
primary, as this has been found to give best re-
sults.

Q. 2. Is a set properly neutralized, il when the

radio frequency tubes are turned on [ull, the set
goes into a howl and oscillates?

A. 2. If the radio frequency tubes oseillate at
any point, it shows that the set has been im-
properly neutralized. The objeet of the neutraliz-
ing capacities is to eliminate any chance of the
tubes oscillating on any wave- -length.

3. Would it be proper to use a “‘C”.battery
in the radio frequency part?

A. 3. A “C” battery may be used with ad-
vantage in a Neutrodyne receiver, if a high “B”
voltage is used on the amplifier tubes.

RADIO FREQUENCY AMPLIFICATION

(874) W. R, Frick, Marcelui, Sask., Canada,
wants to know:
Q. 1. Which of the following methods will

give the greatest amplification per stage in radio
frequency eircuits, tuned impedance or the trans.
former conpled Neutrodyne method?

A. 1. When funed impedance radio frequeney
ammplification is employed, a potentiometér must
usually be used in order to keep the tube from
oscillatinﬂ and as a potentiometer introduces
losses in this circuit, it naturally follows that the
Neutrodvne miethod of reception will prove su-
pertor. The capacity of the tubes are neutralized
by special neutralizing capacities which allow these
tubes to “operate at full ¢fficiency without danger
of spilling over, or going into a state of osciJlation
on any wave-length.

2. Can a three stage radio frequeney
Neutlodyne receiver be used with success?

A 2. A receiver of this kind would give great
amplifieation, but as there would he four controls,
each control to be turned at the same tlme, you
can readily see that the tuning of a receiver of
this type would be very difficult, if not imposs
sible,
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Fil-KO-8tay 1sf
‘standard equip|
ment of Radio/
Grild's “Rado-
lian” Receivers,

From Ricaro J. Davis i
700 East Erie St., Painsville, Ohio. )
“piL-KO-sTAT cannl_?‘t heﬁbeat Ep;i]ﬁnef:dmsl?sﬁq;anﬁ
iseless operation. The first night atter instaiing

lmgIS:JKDZ‘E\, Tuscon, Arizona {1500 miles), KYY, San

Francisco (2500 miles) and WHA, Madlsgn;= Wis.,

{1000 miles)—all came in clear and loud * rwtth,-’

out FIL-KO-sTAT never have picked up these stativus.

From Lestit C. Bires

Maple and Burlington Aves., Delanco, N |

“After experiments with various filament controls, I
have adopted FIL-KO-sTat as the finest instrument for
#+kcontrolling deteetor**  In my humble opinion it is
the greatest Radio Achievement of the year. F¥¥stations
never heard before**(include) WOAO, WDATF,
WCX, WOC, WSB, and WLAG on loud speaker
On Cet. 28th, at 8 P M with powerful Philadelphia
statioins operating I tuned in with FrL-KO-srat
WKAQ, San Juan, Porto Rico **do not feel that 1
can say enough in praise of this liftle instrument**
Many sets that are inclined to tune broadly can be.irh.
proved with FiL-KO-srar. It will positively sepacgie
stations on close wave lengths,”

From H. R, HasLam

249 W 126th St., New York, N Y

“*#*Three tube standard set**wire wound rheostats
gave satisfaction on local stations, but on distant recep-
tion could not get point between owing to coarseness of
adjustment. With rir-KO-s1ar change was wonderful,
getting distant stations never received before, even Ok-
lahoma City quite strong despite local interference.”

From Jack Warss

Independence, Colorado

“f1L-KO-gTaT certainly a wonder Following stations
received in nine days op one bulb WOAW, WDAT,
WFAA, WJAZ, WOC, WBAP, WHB, KFI, KHJ,
KFEIL, KFIX, W3B, WM(C, KLZ, KFFO, WWAC,
KZN, WDA, WLAG, WDAP, WGY, (2000 miles)
CKCK, WOS, KOP, CFCN, WDAE, KSD, WJAD,
WCBD, KDYL, WHAS, KDKA, KGW, WAAW,
KIKB, KGW, WEAY, WOI, KOB. I believe the
FIL-KO-STAT is the secret of wy success,

You, too, will be writing letters like these when you
kave tried a Fil-KO-Stat in your set

Radio News Laboratories say:

This filament rheostat (Fil-KO-Stat) is designed
to control the filament current of practically ail
types of receiving tubes now on the market. It is
noted for its exosptionally infinitesimal and uni-
form contro] of the current.

*  For instance, the critical adjustment of a one-
ampere tube is spread out over a range of four turns
of the knob, thus enabling a micrometer adjustment
to be obtained.

RADIO STORES CORPORATION

Sole International Distributors

THE FILAMENT
KONTROL

OF INFINITE
ADIUSTMENT

e Scie

YOU want more mileage out of your Radio
Receiver. You can’t properly tune in dis-
tant stations. You want to clear up those tube
noises so exasperating when a DX announcer
is telling you who he is and all you get is, “This
is station brbrweeizgrump”, Yes, you get many
distant stations but you never hear them, They’re
on your antenna, weak little brothers waiting
to be magnified inte audibility. They’re there
with song and story, concert and dance. How
yvou do wish you could hear them! Condensers
and couplers are all on the job, properly adjusted,
but all you get are whistles and disappoint-
meints, BECAUSE:

Unless your RHEOSTAT is a FIL-KOQ.STAT you:
can’tadjust the mostdelicate, mostcritical tuning
unit on your set—and that’s your vacuum tube.

Wave length isn’t everything. There’sa finer control needed.
You must be able to make most minute adjustment of your
filament heat and so control the electronic flow in the tube.
When you do this you will have perfect reception. free of
all tube noises and YOU WILL HEAR DX STATIONS YOU
NEVER HEARD BEFORE!!!

Regardless of what set you have, it will pay you in added
pleasure and satisfaction to replace your present rheostat
with a FIL-KO-STAT. It’s so easy to make the change.
Or have your dealer do it. And if you are building

a new set, Neutrodyne, Super Hetrodyne, Radio
Frequency, Phusiform, Reflex, Regenerative,
any type with any kind of tube—make
sure of complete reception by using
FIL-KO-STAT.

IMPORTANT !

FIL-KO-5TAT is not a carbon
powder rheostar. Nor has It dises ,
{which break and chip). Its resis.
tance element is over 70 per cent
metallic subgtances. s full resis
eance is 30 ohme. And itis

UNCONDITIONALLY g
GUARANTEED TO

GIVE SATISFACTION The FIbKO-Seat is suitable [§

=
53

for any panel mounting. |8
Rigid, nickel plated, drilled
and tapped mountings for
serting up Fil-KO-Stat on
table, 15 cents additional.

NEW YORK — CHICAGO — MINNEAPOLIS — LOS ANGELES —
CLEVELAND ~— ST. LOUIS — OMAHA — SAN FRANCISCO
HOME OfElCE, Dept. RN4, 220 \V_esi 34th Street, NEW YORK,N. Y.

. DY THE
QLY TSTRUMENT G

In Caonada—3$2.75



No. 56
2000 ohms
$4.00

No. 56
3000 ohms
$4.50

You can pay more
but you can’t get
better value

OR twenty years

M urdock headphones
have been the standard for
efficient radio reception.
Made with the precision of a
delicately wrought instru-
ment—they are unexcelled
for sensitiveness, clarity and
durability. The fact that
over a million have been sold
is proof of their superior
service.

The Murdock embodies the
Fnest,tested materials. Cases
are made of solid moulded
insulation, with parts firmly
embedded — thus assuring
firmness, strength and per-
manence of adjustment,

Why pay more?

THE great demand for Murdock
"phones has forced us to make
them in large quantities, which
means lowered cost to the con-
gumer. Thus you can buy a
Murdock for almost half what is
asked for ’phones of equal value,
Why pay more? Get a Murdock
today and test it out. We guar-
antee complete satisfaction.

A higher price is a
luxury — anything
less is poor economy

Have vou a new Murdock
Multiple Plug?

At all dealers

WM. J. MURDOCK CO.,

344 Washington Ave.,
Chelsea, Mass.

Sales Offices Chicago and San Francisco

STANDARD
APPARATUS
SINCE 1904

M

Radio News for March, 1924

e

Reminiscences of a Radio [hspector
(Continyed from page 1249)

AT O g

“If you go to the Custom House or'Navy .
Yard to take the radio examinations and

fa_il, don’t put all the blame on the exam-
ining officer,” says Mr. Guthrie. “If you -

will hut look at all sides of the question; you
will discover that your.nerves were all un-
strung at the time, or else you weére unpre-
pared. :

“Should you be planning to take the test,

know that? An investigation showed he
had taken a correspondence course in wire-
less. Imagine giving one who is unable to
redd signals a license which would enable
him to go aboard some ship as.radio officer.
The funny part of it is, he became highly
indigrnant when told to learn the. code.

“At another date a prominent lawyer from
Pennsylvania came to obtain:a license. When
in the middle of the code test he
threw up his hands in disgust
and informed me he was too

o \ =
g g . WY . N

iy o
[ u}!) ot
T

THE BIRD

WHO WANTS
A LICENSE

>

<

The radio supervisor as he appears to the poor soul taking

an examination for a license . . .

be positive you are used fo omnigraph send-
ing. The code test is always given on this
mechanical device. While some people have
no difficulty in copying 30 words a minute,
hand sending they are totally lost
when it comes to copying 20 words
transmitted by this instrument. The
swing is vastly different, which is
a big factor. It is a good plan to
practice a bit with the ommnigraph
before taking the tests, When the
time comes you will find it helped
materially.

“Why 1s it that most persons
dread the code tests? During the

upset-"to copy a single word.
Another applicant " did exactly
the same - thing, 'laying the
blame to fast sending. I spoke
softly to both, informed them it
was simply because they were
scared and urged them to try
_ again. Both were successful on
the second trial. - Some days
later T received a communica-
tion irom the lawyer, in which
he thanked me for the assist-
ance and encouragement I gave
fim. A radio inspector is al-
ways willing to assist those wha
show they are really trying to
do their best. The impression
that he aims to scare them is
nothing more than pure bunk.

- “Knowing the code isn't all
that is necessary; to obtain a
commercial license the applicant
must be acquainted with trans-
mitting apparatus so that in case
of a breakdown while at sea, he
will be able to locate the trouble
and make repairs. On the ocean
there are no repair shops; there-
fore, it remains solely for the

operator to see that the transmitter is
always in working order., No one
can foretell when disaster -may over-

take a liner. Should the radio be useless ai

time I served as Radio Inspector [
examined nearly 2,000 applicants
and 80 per cent of them almost
fainted while.taking this end of the
exaynination. Most of them are
scared because they are afraid of
the mechanical sending, while
others think too much about the

possibility of missing the one let-
ter that will spell failure. Tf you
are going to take such an attitude,
it is foolish to even think of the
test. The correct thing to do is to
put your whole heart on the dots
and dashes. Don't give the idea of
failing a single thought, and when
you, enter the Custom FHouse, come
in with these words in mind=-T
lnow I can succeed if I try. I'm
going to pass the test. There is no
such thing as failing’

“Some years ago a girl and her
brother entered my office. The
young man was anxious to securé
a commercial license, hut when I
asked him if he was ready to take
the code test he simply looked at
me in surprise and said: ‘T didw’t
learn the code; is it necessary fo

. and how the poor soul iec'ls and the supervisor looks
to him after he gets the license and is “all set,”
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l Complete RADIO Outfit!

= e

N e ST M

TUsHA RapiD RECEIVER

TYPE pag

Armstrong Regenerative
Receiver and Two-Step
Amplifier, Complete

Balance in Easy
Monthly Payments

This great offer makes the finest of radio equipment available to every home. Why tinker with home
made sets! Why confine your radio reception to the fewlocal stations reached by a crystal set! For
only $5 down you can have a radio set that will reach out hundreds—even thousands of miles away
and “bring in” your choice of all the wonderful programs broadcasted from the Atlantic to the Pacific.
It has ample volume to operate a loud speaker on far distant stations. In the TUSKA we offer a set
designed by Mr. C. D, Tuska — a famous radio engineer — and built complete under his personal
supervision. In results—in appearance—in workmanship—it is the equal of outfits costing twice the
price we ask. Send the coupon below for our Great Special Offer made for a limited time only.

No Accessories to Buy L 0 0 K !

The radio outfis we sell are absolurely complete. Most others make an offer on
Here Is What You Get

the bare set and leave you to buy all the extras like tubes, phones. etc., in ad-

dition. The outfit we offer you includes the Regenerative Receiver and 2-step

Amplifier all enclosed in a solid mahogany case. Also the batteries, head-phones,

tubes, aerial, lightning arrester, and full wiring installadon equipment. You start

operating without investing another single penny. Your $5 payment brings it all. Tuska Regenerarive Receiver and 2 step Amlifier;
Handsome genuine mahogany cabinet; Genuine Bakelite
Panel; 3 UV 199 Radiotrons {tubes); 3 adapters, per-
mitting the use of UV 199 tubes in standard sockets;
“B" bartery, 45 volt capacity: 3 “A” dry batteries; set of

UV 199 Tubes and Dry Cells
lightweight, marvelously sensitive head-phones; 50 feet of

Reduce Upkeep to Almost Nothing
lead-in wire; 100 ft. aerial wire; insulators for both ends

Equipped with 3 of the latest type of dry battery UV 199 wbes, Use only .06 ampere
current. Most perfect tube both for detecting and amplifying, Bartery expense reduced of aerial and for turning corners; lightning arrester and
to the absolufe minimum, all things necessary for complete installation,

LG ESC T U s IO

BABSON BRGS., Dept. 59-43
2843 West 19th St., Chicago, Il

Send Goupon

for Great Special Offer

Just mail the coupen. Get all the details without any obligation. Don't think of buying
an ordinary set wichout finding all about this new and better way, Very easy terms, Free
Trial. The highest quality of radic equipment possible to have,

BABSON BROS., 2843 West 19th St., Chicago, IlL.
Dept. 59-43 .

———

Please send me your special offer on a Coraplete Tuska Radic
Qutfit on terms of $5 down and monthly payments.

Address ... uiesincrncairtaasenssrrsrieratisrees seosssene resss

L —
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QUICK
POSITIVE

Price 25¢

your sef,

Two sizes for all mountings.

thickness.

tube lugs.

.No parts to lose, chip or deteriorate.
parts heavily nickeled. Price, 25c.

OTHER GUARANTEED
UNION RADIO PARTS

60c.

polished.
springs.

Phosphor

ard tubes, Price, 70c.

Union Radio Catalogus F.

Write for our proposition,

CONNECTIONS!

Union Radio
Tip Jacks

(Patent Pending)

Just what you want when building your
own set or experimenting with new hoolk-
ups. Not only give positive electrical
contact, they improve the appearance of

Standard
Type A for panels up to 1 inch thick-
ness, Special Type B for panels, cabinet
walls and partitions from 5 to 1% inch
Will firmly grip all wires
from No. 11 to 24 B & S gauge, and can
be reamed to pass and hold antenna wire,
battery leads, leading coils and vacuum

All

Dial adjusters for minute variations in
capacities of variable condensers. Price, .

Tube sockets of molded condensite highly
Brouze contest
Reinforced bayonet slot pre-
vents breakage. Accommodates all stand-

Should your favorite Radio Store not
carry Union Radio Tip Jacks and Guar-
anteed Parts send your order direct to
us; also write for your copy of “The

RETAILERS AND WHOLESALERS

Samples of our guaranteed, reascnably
priced “Quality Products” sent on request.-
Our terms and trade discounts are liberal.

UNION=RADIO~CORPORATION
200-MT.PLEASANT~AVEN UE,w NEWARK~N.J
NEW+YORK~ OFFICE = 116-WEST+32:2-5TREET.

-such a critical time, the results can--eas-

ily be seett. Not so many months ago
a young chap applied for a first grade
license. When asked what types of appara-
tus hie was familiar with, he replied: ‘None,
but I know I c¢an operate most any kind.
You see I had no practical experience with
transmitters. I took a course from a school
by mail and they used to send me. pictures
of sets together with an explanation as to
their principles of ‘operation.” ‘Can you
imagine that? Courses in wireless by mail
may be all right, but if anyone ever expects
to amount to anything in the radio world,
I would advise him to go to a school where
he can get practical experience.

“Many times during the period T served
as Radio Inspector at New York, I was
asked to express my views as to the prac-

Radio News for March, 1924

ticability. -of having_ female radio oper-
ators aboard ships. This is a subject that
has been discussed a great deal. To my
mind, no respectable glrl should work aboard
ship. It would be all right if she could be
assigned to some big passenger liner, where
the stewardesses could look after her, but
an operator imust have a good deal of ex-
perience in commercial radio before he can
get on such a ship. Therefore, it would be
necessary for the girl to ship aboard a
freight steamer to obtain the required ex-
perience, and this I would never advise.
“Girls make just as good operators as the
boyvs. During the war I had the opportun-
ity to examine many girls who secured licen-
ses and I always found that they could take
both the code and theoretical tests as easily
as the men. Many of them were less afraid”

The Trans-Atlantic Broadcast Tests

(Continued from page 1223)

BT e

2LO BREAKS THROUGH

We then set our loop in the direction of
2LO (370 meters) and listened in on his
wave. A great amount of interference was
noted {from local 360-meter stations, al-
though, much to our surprise, at 10:05 East-
ern Standard Time, a voice broke through
in English dialect, repeating several times
“L-O” (which we interpreted to mean
2L0O)Y, which gradually faded, and a few
seconds later we heard the popular Nevins
number, “The Rosary.” The carrier of
this station was very prominent, but the
modulated wave was down to a very ragged
quality and small intensity; the piano num-
ber ceased, and our energetic staff automat-
ically became breathless with anxiety,
straining ears for the next announcement,
hut without avail. He started speaking,
when one of the local stations resumed
transmission, which  entirely  abolished
further reception on our still questionable
2L0O, owing to very poor modulation.

‘We then attempted to do some work on
the stations operating on wave-lengths in
the neighborhood of 400 meters, and much
to our surprise, we noted several good car-
riers which automatically ceased at 11:10
Fastern Standard Time, but this seemed to
afford us an excellent opportunity of re-
ceiving a poorly modulated station which
faded very consistently. Although we man-
aged to bring this station to a fair degree
of audibility, the enunciation was ragged,
offermg no means of identification. We
worked on our apparatus unti] some bright
person mentioned the presence of the fa-
mous Greek god “Morpheus.” We then
abandoned our experiment to take it up
again the following Tuesday evening.

LTS G

Tuesday evening, our experiment proved
more fruitful. At 10:57 o'clock we heard
strains of an opera and a few under-modu-
lated words from the announcer (I may
add that the listeners were breathless with
anxiety), but our far-famed high-powered
station at Arlington resumed operations and
we were lost again, owing to a distinct har-
monic in his transmission on our listening
wave. However, only a few minutes had
elapsed when Dr. Rogers’ physician verified
our astounding reception by quoting that he
had heard the same music and besides had
heard a few words of the announcer, which
I shall quote: “Trans-Atlantic statl_on'
Trans-Atlantic station !’ {followed by “Our
next effort will be Thursday when we will
repeat this same program.” These words
convinced us that we had actually heaid
Europe. -

Thursday night after a few amusing in-
stances (heing photographed, talking to
newspaper men, and refreshments), we again
delved into our tests, starting promptly ‘at
10 p. m. We succeeded in picking up a very
weak carrier which was obliterated when
a powerful station in Pittsburgh resumed
operations. This left us again te our ever
present resourcefulness, so we tuned 1n dn
a station, counting from one to ten for
about two minutes, In signing off, he
stated that it was then 6:30 p. m., our clock
being 10:47 p.m,, Eastern Standard Time.

The concise opinion of those who listened
was that the stations in the British Isles
were poorly modulated, and our suggestion
to them is that in their next trans-Atlantic
test, they try boosting their modulation, as
they seem to have very good carriers, prov-

- ing that they have transmitters of capable

power for trans-Atlantic work.

Tuning and What It Means

(Com‘mﬂcd fmm page 1233)

[T ' nnn

forced to vibrate at frequencies which are
different from its natural or resonant rate.

‘But, as in the case of the swing, such non-

resonant vibrations must be maintained by
the use of excessively large power (by main
strength, as we said) since they do not take
advantage of the tendency of the system to
swing back and forth at its natural fre-
quency. These non-resonant vibrations are
called forced vibrations, to distinguish them
from the natural or free vibrations of the
system.
ELECTRICAL VIBRATIONS

One might well ask what the preceding
discussion of music and pendulums has to do
with electricity and particular]y with radio.
The answer is simple; in a word, everything,

All the phenomena that we have considered

from the mechanical viewpoint are repro- .
_ duced “in electrical circuits and are -used in

W

radio communication. We have merely to
work out the electrical counterparts of the
various mechanical effects to understand the
basis of tuning and resonance in radio cir-
cuits. Although the oscillations in an elec-
tric circuit are not visible, as they are in the
case of a pendulum, they nevertheless occur
in the same way and are subject to the same
sort of control as to natural frequency, in-
tensity of vibration, etc.

Let us first get a general idea of an elec-
tric circuit with electric current flowing in
it. Suppose that the positive end of a bat-
tery is connected by a piece of wire with a
current-indicating meter, that the meter is
connected with one end of a resistance unit,
and that the other terminal of the resistance
is wired back to the negative side of the
battery, as illustrated in Flg 3. The battery
is “something like a pump for electric cur-
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New Standards
in Radio Reception

N the Arwater Kent Model 10 Receiving
Set and the Atwater Kent Loud Speaker,

The clearness with which the new standards of excellence have been at-

Arwater Kent Loud Speaker tained. No achievements in radio reception

re-creates will give you a new ) )

conception of tonal fidelicy. during the past year have created quite the
same widespread interest and enthusiastic
commendation.

The AtwaTer Kent Model 10 Receiving
Set is highly selective and easy to operate:
—it gives exceptional volume and clearness
on distant broadcasts. Its wide range and
the ease with which a desired station can
} be tuned in is the delight of every owner.

Literature sent on request

ATwAaTER KENT MAaNUFacTURING Co.
< 4943 STENTON AVE., PHILA,, PA.
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The Leading Lop :

Aerial

With New Dial
and Handle

Pats, Pend. Top View of Base

showing diad.

The DUO-SPIRAL Loop spans the
continent on a loud speaker with many
types of radio-frequency sets. Care-
ful tests by leading manufacturers and
radio engineers have proved its supe-
riority. Used exclusively by the largest
manufacturers of radio frequency sets.
It is trim and meat in appearance and haud-
somely finished. It rotates freely on its hase.
" Adjustment is made ¢asy by handsome dial
and a long handle which eliminates all body
capacity effeets. The green double silk cov-
ered wire is kept always taut by hidden
springs. The DUQO-SPIRAL loop completely
replaces roof antenna and ground and prae-
tically eliminates static,.
.$8.50

" 24-inch size. . . . ..
12-inch size
(These prices include new dial and handle)

A New and Superior
Vernier Control

TINY-TTRN makes
possible an exactness
" In tuning never be-
fore attained. It has
a 30 to 1 gear ratio
instead of only 4 or 5
to | as in the ordinary
- vernier. No lost mo-
. tion!- The vernier
l turns in the same di-
" rection as dial. It can
be instantly disen-
gaged, leaving dial against dial.
" free, INSTALLED  Price 75¢
"ON ANY SET IN 3 MIN-
UTES. Handsome nickel and
black finish. Packed in individual
containers. We furnish counter
display demonstrating boards.

Pats. Pend.

The above products (folders on request) are
sold through dealers and jobbers. If your
[ dealer cannot supply you, write us direct.

RabioUnirsIne

Bl 1305 FIRST. AVE. MAYWOOD, ILL.

Side View show- I3
ang friction drive @

rent; it produces between its terminals an
electric pressure which tends to cause a flow
of electric current when the terminals are
connected by a wire or other conductor. The
positive end of the battery, indicated by a
plus sign, 1s the high-pressure end; the dif-
ference in electrical pressure or potential be-
tween the battery terminals is measured in
volts, and the higher the voltage the higher
the electrical pressure,

In the circuit that we have imagined, a
path for current-flow from one end of the
battery to the other is provided through the
resistance unit and meter. The battery pres-
sure will force a current to pass through
the circuit; the amount of current will be
registered in amperes, and will depend upon
the pressure of the battery and the resist-
ance of the circuit. The resistance is meas-
ured in ohms, which is merely that property
of a wire which holds back electric current.
In this circuit the current flows only in one
direction, from high to low potential (or
plus to minus ends of the battery, according
to the conventional expression adopted many
years ago) ; it is therefore called a unidirec-
tional or dircct curvent.

Suppose that the battery were connected
into the circuit with its terminals reversed.
The current would still flow from high po-
tential or pesitive to low potential or nega-
tive, but its path through the wire would be
in the reversed direction. If the battery in
such a circuit were regularly and rapidly
turned end for end, being connected with the
wires each time, it is not hard to see that the
current in the circuit would flow first in one

direction and then in the other direction. In .

other words, the current would no longer be
umdlrectlonal or direct, but would change its
direction or flow at reoular intervals, going
first one way and then the other. Such a
regularly reversing flow is called an alter-
naténg current,

Alternating currents are not produced in
practice hy reversing the terminals of a bat-
tery, but instead by means of an alternating
current dynamo or alternator. This dynamo
machine automatically sets up electric po-
tentials across its terminals, first in one di-
rection and then in the other. The fluctuat-
ing potentials cause corresponding alternat-
ing currents in any electrical circuit connect-
ed from one of the alternator terminals to
the other, such, for example, as that of
Fig. 4.

It is not hard to see that electric currents
which flow first in ope direction and then in
the other, that is, alternating currents which
swing back and forth in a circuit, must have
something in common with mechanical oscil-
lations, They are evidently electrical wvi-
brations, just as the swings of a pendulum
are mechanical vibrations.
swings, of course, require a definite length of
time to complete one double-oscillation or
cycle; this length of time, is, as before.
called the period. The number of complete
electrical cycles of alternating current in one
second is, as in the mechanical case, the fre-
gquency mn cycles per second.

Everyday electric alternating current used
for house lighting has a frequency of 60
cycles per second, or a time period of 1/60
second. This is a much faster vibration
than either the swing or the pendulum we
have considered, but is right in the musical
frequency range and corresponds to a tone
about two octaves below middle C.

FREE ELECTRICAL OSCILLATIONS

The alternating currents we have just con-
sidered are not free or natural eleetrical vi-
brations, for their frequency of alternation
is determined by the frequency of the volt-
ages developed by the dynamo machine. The
current that flows through the circuit con-
nected to this alternator 1s forced to follow
the voltage which sets it up, both as to di-
rection and amount of flow, and hence as to
frequency. It is, true enough, an electrical
vibration, but it is a forced vibration. The

\

The electrical |
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USE YOUR PHONO-
GRAPH FOR RADIO

To really enjoy radio you require a

loud speaker that
broadcasting in

reproduces all
full volume with
rattle, vibration and distortion
climinated. Your phonograph has
@ sound-box that cannot be ex-
celled. So attach a Morrison Loud
Speaker to the tone-arm of your
phonograph and you have a perfect
combination —a scientifically de-
veloped loud speaking unit repro-
ducing Radio’s wonderful concerts
through your phoncgraph’s incom-
parable sound-box. It is the refine-
ment of radio enjoyment.

A little dial on the Morrison en-
ables you to adjust the tone, soft
or loud, to suit your taste. Further
than that Morrison is fool-proof—
requires no technical skill nor con-
stant adjustment to operate.

This remarkable loud speaker com:- .
plete with a 5-foot cord costs only

$10.00
Nickel-Plated Model

Every Morrison Loud Speaker is
sold on a satisfaction or money-
back guarantee. Our 2 color cata-
logue describes Morrison fully—we.
would like to send you one free.

DEALERS

Qur merchandisiung plan to help you
sell Morrison Loud Speakers as-
sures you a profitable business. Every
sale you make brings many more, Let
us tell you about this plan.

Morrison Laboratories Inc.
339 Jefferson Ave., E,, Detroit, Mich.

It’s Easy to Build Thmgs

with a
Junior
Bench
Saw

Does your ripping, _ 5
mitering, grooving, rabbeting, tenon-
ing, sanding, grinding and many other
operatmns with surprising ease and zecuracy, Top 107”2137,
Saws 1% stock. Dadoes % “x%”. Machine built entirely
of metal Driven by % or 1/3 I, p. motor. Portable, At-
taches to any light socket. Extremely accurzte.
Descriptive circular tells many things of 1nterest to
workers in wood anrd soft metals,

W. & J, BOICE, 1730 Norwood Ave., Dept. 803, Toledo, O

You ean be quickly cured, if you

STAMMER

Send 10 cents for 288-pare book on Stammering and

Stuttering. ‘“Its Cause and Cure.’’ It tells how

) cured mysélf after stammering 20 yrs.  B. N. Bogue,
896 Bogue Bidg., {147 N. Ili. St, Indianapolis
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SEE OUR GUARANTEE
HOOK.UPSand CATALOG FREE

PHONES TRHAT
HAVE STOOD
THE TEST

(AL Frost dou-

Frost. dou-

ble set 3000

ohm 4,05

F162 Irosl dou-
FlﬁS Frost dou-
ble  set 300!]
olim 4.65
Fl172 Fmst (Jou~

ble set 3200 ohm $5.19

F 166 Brandes Superior double set . .

F 167 Brandes Navy type double set 36 75

F 168 Genuine Tyns C Baldwir Ploues

double set |

F 169 Genuine Type C Baldwin Unit

with cord

BALDWIN LOUD SPEAKER .$25.00

SPAGHETTI ANO WIRE
F33 Per 4-Tt. length ¢
F32 Tinned Copper No. 16 Wire. . Ft. 1o
F34 Wire with insulation similar te spa-
ghettl on it.  Wire is tinned for solder-
ing. Price 10 fest 29

ERLA R. F. TRANSFORMER
Specify 1st, 2nd or 3rd stage.
F 1500 Erla Transformer

ERLA REFLEX TRANSFORM ER
F 1650 Reflex Transformey

TESTED CRYSTALS
Galena, pet pl\g.
3 Silicon, per pkg

El2
Fi13

JACKS AND -PLUC\S
Jacks are polished nickel, nickel-silver
springs, pure silver eonlacts. Nickel wash-
ets for mounting en any panel 34 to ¥
Inch thigk, Spread terminals make solder-
ing easy.
F 133 One gpring (oper éireuit) ..$0.32
F 134 Two gpring (eclosed civeuily ... .42
FI13| Four spung (two clgsed cireuits) 50
F135 Three spring (two open cn‘eum‘
called ‘‘single filament coutral”). .53
F 136 Five spring (two onen and o
closed eireuits, commonly called “two
eireuit fillament control’)

-F 139 Plug with threaded Darrel in-
stead of sct screw, Takes cord tips

VARIABLE

GRID LEAK
Pencil mark type. Remov-
able Dblack enameled cap.
F50 Grid Leak 3c

GRID AND PHONE CONDENSERS
Mounting Holes spaced io fiy
screws of ahove Grid Leak.
Mica insulation, wrapped with
varnished cambrie tape. Caba-|:
city, .00025 Mid.
F55 Grid Condensers
F59 Phone Condenser, .001 BI{d.

c. R. L, ADJUSTABLE GRID LEAIC
i CONDENSER
A Lul'n of the polished
black knob will enable
you to get the one aud
only one potential that
provides the maximum
signal strength.  MMade for
pa.nel mounting.
o) 7 C. R. L. Adjustable
Grid Leak and G\ld Cundense)‘ ... §50.49

FRESHMAN_ TESTED
MICA GON-
DENSERS

Fg2 00025
Condenser

.69
.45

Condenser

Condenser .
Condenser.
Cendenger.
Condenser.
Condenser,
Condenser

AN VARIABLE GRID LEAK
ND GRID CONDENSER

For unbroken range—
zero to 5 megohms,
clarlfl signals, low-
nent current,
3 battery life,
eliminates hissing.

FB80 Freshman Variable Grid Leak
and Condenser $0.85

AERIAL WIRE
F355 Copper 7 strand 100 ft. eoil.
F356 Single No, 14 Bare Solld Copper
Wira 100 ft. Coils

SWITGH POINTS AND STOPS
Brass, polished nickel finish, Screw
slze, 6/32x% ins. long, 2 nuts with
each contaet. point and one with stops.

F 158 Switch polnt 147 dla., % * high

Each 2¢ Dozen I8¢ Hundred $1,05 F

F130 8witch Point
’;il inch; height,
nch

-$0.77

Each Doz,
20¢

REDUCED PRICES

ON STANDARD QUALITY PARTS
‘WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY

Your satistaction guaranieed.

transportation c¢harges.

OUR GUARANTEE YOUR PROTECTION

11 for any reason you do nof’ feel satisfied with your
purchase, you may return it and we will refund your money.

We will pay return

180° VARIOCOUPLER
The primary and secoud-
ary windings of this coup-
ler are properly &piced.
The center of the sesand-
ary is always in the fen-
ter of ihe primary field.
Black base, brown formica
o tube and nilckeled parts.
Panel or lahle wounting.

F1100 Coupler

180° MOULDED ROTOR TYPE
COUPLER .

This 180° variocoupler

hais  Dheavy black tube

wire and

on (he primary,

parts are brass nickel.
Can bs mounted on
hanel or table.

F 1120 Variocoupler

VARIABLE GONDENSERS

Cendensers are
made of leavy
aluminum plates,
evenly spaeed
with high grade
balkelite ends.
F 1443 43 plate
0r Mfd. with- |
1.49

VERNIER VARIABLE CONDENSERS
For flne tuning, ,

neat appearanee,

this condenser is

just the thing.

Madgde of heavy

aluminum platesy

and high grade

bakelite ends.

These condensers

are furnished

with neat appearlng Lknob and dial.
Fld44—d4 plates vernier 001 JI{d

dial
.0005 Mfid, \\vtv
$2.73

\\"1 th

Fi 422— 3 plates vernier

ERLA AUDI0 FREG. TRANSFORMER
FI1750 Erla Audio Travsicrmer....$4.40

lNDUCTANGE COIL MOUNTINGS

i For base or panel
mounting, Connecting
7 leads [umished, coil
settings are adiustable
by means of lknolx
| Made entirely of hal

F1673 Three cucult muummg
F 1602 Two ceil mounting
F16d1 Single coil mounting

INDUCTANCE COILS

Rigicdly wound, nicely fin

ished, low d(istributed ca-

1:acity. All eoils are equip-

ped with standard mount-

ings. We can supply any of

these coils with or without

mounting plugs. The wave lengths shown

are range limits, based on variable conden-

ser .001 mfd. capacity. Priee un- Price
No. of mount- mount-

turns ed
23 30. 34 50 78
8 91

Wave
Lengths
123~

~Z
No
ot
—a
12
o
-
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INSULATORS
These are very strong sLla'm‘
type insulalors. Lach
F360 Moulded Insulatorshown $0.10 $| IO
F365 Porcelain insulators .. 9 .95

s

“E501 Dial,

f VARIOMETERS
For efficiency, perfect induc-
.6_. tive ratio, low capacity effect
i and neatness of design these
vaviometers ave  unexcelled.
Metal parts nickeled. Siator
and Dball mahogany finish.
Completely assembled.
200 Variemeter .$2.65
'1'115 abave \'auomcl.era knoclied-down  stator
wires cemented in the slators. Rotors are
wound. All metal Dparts incleded.
F1205 Enocked-down Variomelers..$1.85

MOULDED VARIOMETERS
F (220 Moulded Variometet. ..

Genulne
Bakelite
Dial as ple-
red. Sharp
ly  engraved
divisions and ,
figures filled e
with a bril- Composition

Set seraws ineluded.

inch, 3-16 in. shaft.

3 inch, 3-16 in, shaft. .

3 inch, 14 in. shaft. ..

F3a04 Dial, 4 inch, 34 in., shaft... .

Moulkled ¢composition dial as pietured. Has

a luster that cannol be told from Bakelite.

Set sevews ineluded. Fach
3-16 in. .80.16

b 23

Bakeiite
lig:t white,
F302 Dial,
F500 Dial,

2

F563 Dial, 2 inch, shaft.
F350 Dial, 3-16 in,
F535 Dial, % in. shaft

AUDIO FREQUENCY AMPLIFYING
TRANSFORMERS _ 8

Correctly clesigned for mini-

mim  distributed  capacity

and low core loss. Shielded

heautifully finished in plekel §

ar};] blach enamel. BaLm

9

F|505 Suelded Trans-

former $2.95

THORDARSON AUDIO FREQUENCY
M"PLﬂFYING TRANSFORMERS
= There is probably no bet-
ter known transformer.
Made by a company that
speeializes i transform-
ers. Entirely encased in
sheet aluminum shield.
Heavy connecting sttaps
to binding posts.
F {504 Thordarson Trans-
iormer, 3% to 1 3.35
F1505 Thordarson Transformer 6 foi 3.75

BATTERIES
high grado
hatteries.
Never over five dnys old.
F230 22% yoli hl nal
Corps Lype. Size 3° -,d
2% inches ....$1.1
F240 223 volt 1B.l‘g6 ramaLle—S positlve
Size 6§l xix3 §2.25
F245 43 volt larze Size binding posis.
Bize 7 %I835x3 $4.50

g
Standard
radic "'B"

INDUCTANCE SWITCH

For ncat appearance and
time saving, e Suggest
this ingluetance switch, as
it needs but one heie in
the pancl to be mounted.
Switeh Points are mount-
ed on this switeh, 13
switch points, in all.

F1095 Inductance
8witeh

MAGNET WIRE
Quality magnet wire. e carry three types
In stoek. Eaeh spool is & oz
Double eotton
_ coverad

Green silk Enameled

Price

o
PN=——
NOoN_oweN
coeaom

SWITCH LEVERS
A high grade, polished nickel-
plated lever with solid mould-
ed Dhlack eomposition Lnoh.
Qomplete with panel bushing.

Each
FI51 1 -in. Radius

. l4e
F155 1%-in. Radiue .. |4¢

HOW To
Order from this page.

order to help us avoid mistakes. Total the

street address on both lettor and onvelope.
We pay it except on starage ‘*A’ hatteries,

Please give numbor,

money order, certified ¢heck or draft with your order.

ORDER

description and price of the article you
amount of your order and send Post Office
Be sure to give:your name and
Do not include money for transportation.
See ads of prevlous months for other Items.
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SERVICE AND QUALITY
BUILT THIS HOUSE

VACUUM TUBES

Genuine Cunningham or Ra-
diotron made by the General
Electric Co.  Every tube
guaranteed new and in orig-
inal package. We do_ not
sell “'bootleg™ tubes. Will
ship brand in stoek unless
specified.

F300 UV200 Detector §4. 37

F301A UV201A Am-
plifsing . ... ... 4,50
FIl WDI11 1% volt. 4.50
Flz WD12 1% wolt 4.50
F299 UV199 3 volt..4.50

QUALITY SOCKETS
For €200, C3014, ClI2 ¢
WD12 tubes. Signal socket
Tube made of brass, nickel
ed. Base is bakslite. Panel
or baso mount. Belden soc-
let. Made of balkelite, Panel
or base mount.  Greal Lakes
nickel socket, Panel or base
mount. Great Lakes bakelite sockel. Dass
mount only. All sockets have heavy spring

Signal Socket
Belden Soeket .
Great Lakes Nickel .37
Great Lakes Balelite, base "mount

Balxehte Socket

Adap
Ba}\eme SOCl\Ct
Adapter

-
GREAT LAIKES SUPREME RHEOSTATS
AND POTENTIOMETERS

guarantes  these
1haostats and potentiom-
h eters to be unexcelled.
They give perfeet satis-
% faction  under constant
use. Faeh turn of the
resistance wire is in 2
groove which makes 1t
jmpossible to have trou-
bla when the eontact’
slider runs over the re-
- sistance wire. FPolished
tapered lkmob, base s
1,4 inches and made of heat resisting ma-~
A real value. Priced very low.
L. Supreme Rheostats, § ohm.$.39
L. Supremae Rheostats, 23 ohm .42
L. Supreme Riueostats, 46t ohm .45
L. Potentiometer, 200 ohm.. .52
. L. Potenticmeler, 400 ohm..

HOWARD RHEOSTATS

6 ohm Plain
§ ohm Vernler
35 ohm Plain .
25 chm Vernier
40 ohm Plain
40 ohm Vernier ...
Howard 200 ohm Potentiometer
Howard 400 ohm Potentiometer

=

G.
G.
G.
G

CUTLER-HAMMER RHEOSTATS
Cutler-Hammer Vernier ....$1.
Cutler-Haimuer Plain

Cutler-Hammer 30 ohm

C. ohm Resistance. .

C.-H 200 chm Potentiometer f.

BINDING POSTS

Complete with screw and washer. All
brass finished in polished niekel or
with black composition top as listed.
Ortder by number. Eaeh Doz.
F 110 Large stze, all nickeled 7¢ 75¢
F 122 Medium size, nml(eled with

Voie for phone tip or wlre. .3c 300

F112 Medium size, black

position top 350

F120 Large size, composition top.56 43¢

WORIKKRITE NEUTRODYNE PARTS
Licensed under Hazeltine Pat,

Consists of 3 variable condensers, 3 neu-

troformers and 2 neunodon coadensers.

Friee for all abore parts, $17.50
CABINETS

Here’s a -dandy
style cablnet with
sliding top.
rubbed mahogany. A
wonderful . v a lu e.
- Panels not ineluded.
See panel prlees.
.$2.40

new

PANELS
Genuing Forrnlca pa.nels, to ﬁt our cabinets,
F267 6x7x4 $0.58

Tz12x218 .
7x18x3-16
9x14x3-16
7x21x3-186
7x24x3-16
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For Transmission
or Reception!

| “FRESHMAN SELECTIVE” |

iMercury Variable Condenser

J
-l

N &%,
’ oA

=

It has been conceded by the Fore-
most Radio Engineers that a Vari-
able Condenser with Mercury plates
is the most efficient for fine adjust-
and Our
engineers, after exhaustive experi-
ments and research work, have de-
veloped a Variable Condenser with
Mercury plates separated by heavy
Mica dielectric. It is the ONLY
VARIABLE CONDENSER the plates

of which actually vary in area—AN

ment selective tuning.

ENCINEERING FEAT NEVER AC- &

COMPLISHED BEFORE.

No Leakage
Absolutely quiet
No plate vibration
Will stand 5,000 volts
Compact and attractive
Plates cannot collect dirt
Cannot become short circuited
f 0003 m. f. (equivalent to 17 plate)

.0005 nu. f. {equivalent to 23 plate)
.001 m. f. (equivalent to 43 plate)

All Molded Parts and Dial of the
Finest Bakelite

At your dealer, etharwise send purchase
price and you will be supplied pustyald

GGS. Freshma n{o. In(’.w
Zeadiol Gondenser ¥Pooucts

106 SEVENTH AVE. NEW YORK

EARN MONEY

YOU can make $15 to $60 weekly nyour spare
. time writing show ¢ards. No canvassing
or soliciting, We instruct you by our new
simple Directograph System, supply you with.
B work and pay you cash each week, Write
8 today for full partieulars and free hooklet.
§  WEST-ANGUS SHOW CARD SERVICE LIMITED
Authorized Capital $1,250,000,00
4 Colborne Building, . Toronto, Can.

ALL $
TYTES

dynamo voltage forces the current to flow in
a given direction, and with a given intensity,
by. main strength.

“There is another sort of alternating cur-
rent generating system, however, in which
the electrical oscillations are not forced, If
we connect an electrical condenser in cir-
cuit with a coil of wire, which has the elec-
trical property called inductance, we make
a system, which is capable of freely oscillat-
ing electrically. If such a circult is pro-
vided with a battery and a charging switch,
as shown in Fig. 5, as well as with a dis-
charging switch, it may be used for the pur-
pose of generating alternating currents.
The working of such an arrangement, com-
plicated as it may appear at first sight, is not
hard to understand if one considers each por-
tion of the system separately.

In the first place, let us look at the bat-
tery, the charging switch and the condenser.
The electrical condenser is merely a pair of
electrical conductors of somewhat large sur-
face arranged so that their faces are close to.
but not in contact with each other. Two
sheets of tinfoil placed on opposite sides of
a sheet of thin glass will make an excellent
condenser for many purposes; two plates of
copper each ahout two feet square, hung
freely in the air about half an inch apart,
give us anothier useful form. The glass in
the first type and the air between the plates
in the second arrangement, serve to keep the
two plates electrically apart so that current
cannot flow directly from one to the other.
Yet the two comparatively large suriaces
are allowed to act upon each other so as to
develop the outstanding property of an elec-
trical condenser, namely, capacitance.

This capacitance (formerly called capac-
ity) measures the electrical size of a con-
denser, and shows the gquantity of elec-
tricity which may be stored in a con-
denser at any given voltage or eclectrical
pressure. A condenser is to electricity about
what a toy balloon is to gas; one can charge
a condenser with electricity just as one can
blow up a rubber bag with gas. Electricity
is stored in a charged condenser; gas is
stored in an inflated balloon. If a gas-bag is
filled frem a pump producing some certain
definite pressure, it will be possible to store
a certain amount of gas in the balloon, and
no more; the restoring force produced by
the stretclied walls of the bag will at some
point be equal to the force of the pump, and
no more gas will go into the balloon. The
amount of gas that cai be stored at some
particular pressure will measure the size of
the balloon for storage purposes. In the
same way, if a condenser is charged at a
definite electrical pressure or voltage, it will
hold just so much electricity and no more;
the restoring force developed in the con-
denser will prevent more electricity from
entering as soon as the force becomes as
great as the charging pressure. Thus, the
quantity of electricity that a condenser will
hold at some definite voltage will measure
the size or capacitance of the condenser for
storage purposes. In general, the capaci-
tance is directly proportional to the size of
the exposed surface and inversely propor-
tional to the distance between them,

We should now be able to see that if the
charging switch between the battery and
the condenser in Fig. 5 is closed, a certain
amount of electricity will flow into the con-
denser from the battery. This amount will
be greater the larger the capacitance of the
condenser and the higher the potential or
voltage of the battery. For the condenser
{o charge in this way, however, the dis-
charging switch also shown in Fig. 5 must
be open, so that current cannot flow around
the condenser through the wires leading to
the inductance coil shown.

Having charged the condenser, we may
open the charging switch, This leaves the
condenser filled-with electricity. The upper

-plate (Fig. 5), which was connected to the
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he SAturn

'y

13 . 3
Above the Ordinary
Automatic Plug ‘
Nothing to solder or take apart. List
gripped a touch on the lever, in-
stantly released, Each Saturn $1
anteed.
Perfect Jack
Crowfoot offset and solder and flux on
terials — Spring German silver blades,
rounded corner brackets of nickle.plated
Quality thrcughout,
LIST PRICES

Cord terminals inserted, instantly Price

Plug sealed to protect you. Guar-

blades all ready for soldering. DBest ma-

brass, and sterling silver contact points.
Open. ...viiiinns 50¢.

No. 1 &ingls Clrcuit,

No. 2 Single Circuit, Closed. ... ..., .. 55¢.
No. 3 Double Circuit, Closed........... 70¢.
No. 4 Single Filament control.......... 75¢.
No. § Double Filament control. . ........ 80c.

Write jor Folder
3 The SATURN Mfg. & Sales Co.

£ 48 Beekman St. )
h New York, N. Y. ,

100 Volt Panel Type

4
“The most
- L3
popular in this
e o _»
vicinity—
We wish to commen@ your storage 'B’’ battery,”
says the Southern Radio Sales Co., Newport News,
Va. Sueh endorsements eome to ns unsolicited.
IIC-0 Batteries always make good. Alkallne iype,

won’t sulphate er bucklo. Life unlimited. Not
harmed by short-circuit-

ing, overcharging, idle- J {Price | With
ness.  Panel switches ICells'VoltsluIain panels
give single cell varla- —————————— ————
tions. Recharge from 16 | 22 1$5.50 |
any 110-volt A.C. line 24 | 32| 7.25]|811.75]
with small home reeti- 36| 48| 9.50 | 14.00
fler. Charge lasts 3 to B0 | 68 [12.50 | 17.00]
G months in detector 78 | 100 [17.50 | 22.50]
plats elrcuit. 108 | 145 (23.501 28.50!

GUARANTEE  Unmounted Restifler $1.60
Your money back on any

Mounted Rectifler 2.5¢
XIC-O Battery il not ¢

satlsfled withln 30 days. Write for full informa-
tion on ‘‘A* and ‘B’ Bafteries.

KIMLEY ELECTRIC COMPANY, Inc.

2665 Main Street Buffalo, N. Y.

Kl Storage “B” Batteries

- ~—long setvice, low cost
- ]

C-TRESCO

Licensed under Armstrong U, S, Patent No. 1,113,149

- A long distance,
10600 mile, 600 me-
ter range regener-
ative funer for

$12.50

Add parcel post on
6 Ibs. Necw cireuit
startling  results,
Cheaper than crys-
. tal set. Uses any

) aerial.  Amplifiers
to mateh sct for your loud speakers. Circu-
lars free—Full instructions,

TRESC

Tri City Radio Eleo. Supply Go

BOX 148 DAVENPORT, 10WA




Radio News for March, 1924

FADA '"ONE SIXTY” WITH THE NEUTRODYNE CIRCUIT

%z’slancg

The real thrill of radio is in listen-
ing to voice or music on the loud
speaker from broadcasting stations
located in cities a hundred or a thou-
sand miles away.

To tune them in almost at will is a
feature that has made hosts of en-
thusiastic friends for the FADA
“ONE SIXTY” radio receiver. Here
is a four-tube recelver combining
the famous Neutrodyne circuit with
the craftsmanship and experience
that have made the name FADA
synonymous with quality in radio.
It is a receiver that is the equal of
any five-tube set of any type or make.

1275

Selectivity, volume, distance and
clarity are outstanding features of
the FADA “ONE SIXTY” radio re-
ceiver, Once the dial readings of
any station are recorded that same
station can always be tuned in again
by returning to the same settings—-
and almost always, with loud-
speaker volume. Price, $120 at
dealers. Extra for tubes, batteries
and phones.

NOTE—For those who wish to build their
own Neutrodyne receivers, FADA Neutro-
dyne parts are sold at $25; the complete
knock-down parts for four-tube set with

book of instructions $64; and the complete
parts for five-tube receiver at $65.60.

“How to Build 1t” book—the authority on the Neutrodyne
cirenit—sold by all dealers or direct for 50 cents per copy.

F. A, D. ANDREA,

INCORPORATED

1581 Jerome Avenue, New York City
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ACOUSTICOLA
GRAND

Highest quality loud spealker made.
CAST ALUMINUM vibrationless horn,
extra large and seansitive unit. Adjust-
ment lever tones down local stations and
strengthens weak signals from distant
stations just like focussing a camera.

ACOUSTICOLA
Standard Mecdel

Same wonderful unit, with same lever for
instantly increasing or decreasing distance
between poles and diaphragm. Fitted
with non-metallic horn 2134 inches high

with bell 10 inches wide.
$22.50

Acousticola
Phonograph
Attachment

Same giant size §
unit with coup-
ling to make a
high grade loud
speaker of any
phonograp.
$10.00
Trimm
Headsets
Dependable
$5.00
Professional
$7.65
Lifetime guar-
antee with every
Trimm product,

Write for
folder.

TRIMM RADIO MFG. COMPANY

Dept. 64, 24 §. Clinton St., Chicago, IIL

SEND FOR YOUR FREE COPY

TESTED HOOK-UPS

SUBMITTED BY USERS OF OUR

WONDERFUL
TRANSMITTER

BUTTON FOR LOUD
W SPEAKERS

Price $1.00 AMPLIFICATION
POSTPAID AND EXPERIMENTS

with instructions

K. ELECTRIC CO.
15 PARK ROW NEW YORK

_positive terminal of the battery, is of high

potential; the lower plate is of low
potential ; the potential difference of the two
plates is the same as the voltage of the
charging battery. In fact, this charged con-
denser is just like a battery provided with
only a limited quantity of electricity; it can,
by reason of its charged voltage, set up a
current In any electrical circuit connected
across its two plates or terminals, but the
amount of current which will flow is limited
by the amount of charge that the capacitance
of the condenser permitted it to draw from
the charging battery.

Suppose now that we close the discharging
switch. This act provides a direct electrical
circuit from one side of the condenser
through the inductance coil to the other side,
as shown in Fig. 5. The electricity stored
in the condenser must discharge through this
circuit as a current from the high potential
plate to the low potential plate, passing
through the inductance coil.

We come now to what is probably the
most interesting thing about condenser-coil
circuits of this sort. If the circuit is a good
oue, that is, if it has not such high resist-
ance that electricity will not flow freely
through it; the effect of the coifl will cause
the current to keep on geing after the con-
denser is fully discharged. The current in
passing through such a coil will gain a sort
of momentum; it will not die away when the
condenser voltage has fallen to zero, but will
overshoot and pile up on the condenser plates
m the opposite direction of charge. By rea-
son ¢of this peculiar action, the condenser will
again become charged, but in the opposite
sense; the upper plate will now be negative
and the lower plate positive. However, some
electricity will have been lost in passing
through. the circuit, and the new charge will
be of somewhat smaller potential than was
the initial charge. Otherwise the conditions
will be as they were when the charging
switch was opened and the discharging switch
closed; the new reversed charge in the con-
denser will discharge through the coil in the
opposite direction, and will again overshoot
enough to charge the condenser a third time,
Now the polarity will be as it was origin-
ally; the upper plate will be positive and
the lower negative, but the amount of elec-
tricity in the condenser will, of course, be
still less.

It is easy to see that the co-operative ac-
tion of the coil and the condenser will cause.
for a single initial charge, a long series of
discharges which alternate in direction and
which gradually die away in intensity. Thus
there is produced in the condenser-coil cir-
cuit an oscillatory discharge, an alternating
current which persists for many complete
cycles but which finally dies away and which
cannot thereafter be renewed until the con-
denser is again charged irom the prime
source (in this instance the battery). The
number of complete oscillations produced by
such a discharge may easily be several hun-
dred, before the current falls off to small
values.,

What is it about an ordinary coil of wire
that will cause a current through it to show
a sort of inertia or momeutum effect? Why
does the condenser discharge current, passing
through the coil, keep on going after the
condenser voltage has become zero, so as to
charge the condenser again in the opposite
direction? The answer to both of these
questions lies in the property of inductance,
which is possessed by any conducting wire,
but which appears in more concentrated or
exaggerated form when the wire is coiled
up into a spiral* This electrical property of
inductance is analogous to the mechanical
property of mass; it gives rise to inertia or
the tendency to keep things as they are.
Mass in a pendulum causes the weight to
swing past the position of rest, so as to
travel part way against the restoring force
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Listen to radio through
your phonograph

Ekkoadapter connectsyour head phones
with the tone arm of your phonograph
and turns the sound box into a loud
speaker. The best loud speaker you can
use—utilizes the scientific design of the
phonograph sound box, producing a
pure mellow tone. (Not adapted to crys-
tal sets without amplification.)

For Double Head Phones . . $2.00 .

{(Without Connectors)

For Single Head Phones . . . $1.00
(Without Connectors)

Ekko fits Victor, Silver-
tone, Sonora and other
makes without connec-
tors. Add 20c for connec-
tor for Pathé, Columbia,
Vocalion; 25¢ for Edison;
30¢ for Brunswick, Or 75¢
for complete set.

Ekko Connectors at
above prices also avail-
able separately to attach practically all loud
speaker units to your phonograph.

For ground wire and battery terminal con-
tacts. The Ekko Clamp bites through rust or
corrosion and assures positive contact on all
electrical connections. Also used to tap 2 and
4-volt current from a 6-volt battery,

Ekko Clamp 25c¢. Pair (for battery terminals) 50c
Ekko Adapter and Ekko Clamp at your deal-
er's, Or order direct from us. Sent postpaid.
Money back if not satisfied

The Ekko Company
111 West Monroe Street Chicago, Iil.

G. W, Circuit
Radio Plug

PATENT APPLIED FOR

PHONES
LOUD SPEAKER
SERIES
PARALLEL
SHUNT

Accomodaies
Head Set and
Loud Speaker or
Two Head Sets —
permitting instant
choice of Five Circuits
without removing plug or
changing tips.

Price $1.50

At Your Dealer or Direct From Us
MADE OF GENUINE BAKELITE
Jobbers Write for Quantity Discomnts

Manufactured by

G.E. WALKER CO., Inc.

1926 CHESTNUT ST. §T. LOUIS, MO,
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THREE A’S

For Six-Volt Tubes
For Two -Volt Tubes
For Four-Volt Tubes

If you take radio seriously

OU want to tune in distant stations, but
there is another thing you want just as
keenly—to get what you get clearly.

No matter how far or how near the station is,
for greatest clearness and for all-round satisfac-
tion, you must use storage batteries. Once you
hook up to Exide Radio Batteries you will never
be satisfied with anything less. They give uni-
form current, smoothly, quietly, over a long
period of discharge. Like good little boys, they
are seen and not heard.

For low-voltage tubes

The two newest members of the Exide family
are midgets in size but giants in power. These
sturdy little A ‘batteries weigh only five and six
pounds each. They furnish in full measure that
uniform and unfailing power so essential to
clarity and distant reception.

They were specially designed for WD-11 and
UV-199 vacuum tubes, but can be used with any
low-voltage tube. The two-volt Exide A Bat-
tery consists of a single cell. It will heat the fila-
ment of a WD-11 or other quarter-ampere tube
for approximately 96 hours. The four-volt A
battery, having two cells, will light the filament
of a UV-199 tube for 200 hours.

For six-volt tubes
Like all Exide Storage Batteries, the Exide A
Battery for six-volt tubes is dependable and long-
lasting. It is made in four sizes—of 25, 50, 100,
and 150 ampere-hour capacities.

On land, at sea, in the air

It is the experience back of Exide Batteries that
makes the Exide give such exceptional service in
radio. There is an Exide Battery for every pur-
pose. Exides run trucks, start and light auto-
mobiles, operate drawbridges, propel under the
sea a majority of the world’s submarines,
send your voice over
the wire every time you
use the telephone.

A majority of all gov-
ernment and commer-
cial radio plants both
on land and at sea are
equipped with Exide
Batteries. The Levia-
than is Exide-equipped.
The giant dirigible Shenandoah carries Exide
Batteries for ignition, lights, and radio.

It does not pay to get any but a known-to-be-
reliable storage battery for radio. Exide Radio
Batteries are sold by radio dealers and Exide
Service Stations everywhere Ask your dealer for
booklets describing in detail the EX1de Radio
Batteries, or write us direct.

Ex10¢

RADIO BATTERIES

Exide B Battery

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Manufactured in Canada by Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto
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ANCIENT ROME

HE far - Aung con-

quests of Caesar’s le-

riers have disappeared,
and marn's horizon 1s un-

gions brought vast territories un- limited. Sensitive instruments de-
der the sway of Rome but crude veloped through painstaking care
methods of conveying informa- and years of experience have

tion weakened the structure, and made this possible.

the empire fell. The Holtzer-Cabot Company,
Today, due to Radio, the most out of its twenty-five years' ex-

remote settlement is in constant  perience, has developed a family

touch with the culture and events  of superior receiving units. They

of the world. Geographical bar-  bring the world to your home.

Holtzer-Cabot Loud Speaker $25.00
Loud Speaker Phonograph Attachment 10.00
No. 2 Universal Headphones 9.50
No. 4 National Headphones 6.00
‘ Write for booklets explaintng how the exclusive
fealures of these instrumtesnts ciable you
to enjoy the wonders of Radio

THE HOLTZER-CABOT ELECTRIC CO.

125 Amory Street, Boston, Mass.
6161-65 South State Street, Chicago, Il
Devt. D

BUSINESS £STABLISAED

Save !/, Cost of New Tube

GUARANTEED VACUUM ‘- TUBE RE-
PAIRS AT POPUILAR PRICES,

We try to maintain 24-lour service,

All repairs guaranteed.

Tubes satisfactory or moncy’ reEuhdcd.

Special discounts to dealers?

Tubes returned P.P., C.O.D.

HARVARD RADIO LABORATORIES
200 OLD COLONY AVE. SO. BOSTON, MASS.
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and prepare for the next swing. Inductance
in an electrical circujt causes the current to
persist beyond the condition of zero voltage.
so as partly to charge the condenser for the
succeeding discharge. Any coil of wire pos-
sesses inductauce; the more turns, the closer
the turns to each other, and the greater the
area enclosed by each turn, the greater the
inductance of the coil.

NATURAL ELECTRICAL FREQUENCY

When a condenser-coil circuit such as that
shown in IFig. 5 produces electrical oscilla-
tions or alternating currents of gradually de-
creasing intensity, what governs the {fre-
quency of these oscillations? Reasoning that
the inductance of the circuit corresponds
with the mass of the torsion-pendulum
weights, and that the capacitance of the elec-
tric example is comparable to the flimsiness
of the spring in the mechantcal case (since
the condenser is what supplies the restor-
ing force 1 the electric circuit), one might
conclude that the frequency of wvibration
would depend upon the amounts of induc-
tance and capacitance which are effective in
the electric circuit.  This conclusion would
be exactly right; the analogy is close and
complete.  We may make the natural fre-
quency of a condenser-coil circuit almost
what we will, merely by changing the size of
the condenser and of the coil.  Since the
natural electrical discharge of the condenser
through the coil is always of the iree fre-
quency of the circuit, by changing the induc-
tance and the capacity, or either of them, we
may vary the frequency of the oscillations
generated by such a circuit.

The arithmetical rule for finding the na-
tural frequency is simply to multiply the in-
ductance in henries (the practical unit) by
the capacitance in farads, take the square
root of the product, multiply this root by
6.28 and find the reciprocal of the new pro-
duct. This reciprocal is the mnatural fre-
quency of-a circuit having the effective ca-
pacitance and inductance used for the cal-
culation. The practical value of such a rule
is that it enables us to find the natural fre-
quency when we know the size of the coil
and the condenser, and that it shows us that
the frequency becomes higher and higher as
the size of the coil and of the condenser are
decreased.

Although it is easy to build vibrating elcc-
trical circuits having natural frequencies
within the range of musical tones, those or-
dimarily used in radio signaling have much
more rapid rates of vibration. Whereas the
musical scale runs from about 16 to about
4,000 cycles per second, and while frequen-
cies even lower and higher than these are
audible and hence come within the range of
so-called “audio frequencies,” the radio fre-
quencies are usually considered to begin at
about 10,000 cycles per second and run on
up to several millions per second. By proper
choice of coils and condensers it is not diffi-
cult to set up oscillating electrical circuits
with natural frequencies even as high as
these. Thus we have found a way to pro-
duce free electrical oscillations with these
enormously high frequencies that are used
i radio.

THE RADIO FREQUENCY GENERATOR
-The discharge of a condenser through a
coll in an oscillatory or resonant circuit is
not the ouly way we have to produce these
radio frequency currents, however. In spite
of the fact that the ordinary power alter-
nator generates alternating current of only
25 or 60 cycles per second, it has been found
practicable to increase the speed of special
dynamos to the extent that they can directly
produce alternating currents of 100,000 or
even 200.000 cycles per second. Such high
frequencies arc entirely suitable for use
in radio transmission. The electrical cur-
rents made by such generators are forced
oscillations; they are constant in intensity.
and do not die away and require renewal
charges ever so often. In addition to the
alternator of radie frequency, which is due
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The Salesman’s Favorite

jor Economical Transportation

Utility Coupé *640 f. o. b. Fiint, Michigan

Daily more and more concerns are adopting
automotive transportation for traveling sales-
men for thorough economical coverage of
territory. Those who buy equipment on the
basis of careful investigation and considera-

any quality closed car, it delivers the salesman
in good condition for transacting business, and
its evident high quality reflects the equally
high quality of the concern employing it.

If all salesmen were asked to vote on the

tion of all the factors are standardizing on

Chevrolet Utility Coupé.
Why?

Because during its average life it supplies
transportation at the lowest cost per mile of

best low priced car for their use, we are con-
fident that all who are informed would select
this car.

It pays to satisfy the salesman, especially when
it costs no more to do so.

CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN

Division of General Motors Corporation

Prices f. 0. b. Flint, Mich.
SUPERIOR Roadster - -
SUPERIOR Touring
SUPERIOR Utility Coupe
SUPERIOR Sedan -
SUPERIOR Commercial Chassis
SUPERIJOR Light Delivery
Utility Express Truck Chassis

Five United States manufacturing plants,
seven assembly plants and two Canadian
plants give us the largest production
capacity in the world for high-grade
cars and make possible our low prices.

Chevrolet Dealers and
Service Stations every-
where. Applications ill
be considered from high-
grade dealers only,
for territory not
adeguately covered,
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Build your own Radio Set!

—and save half the labor customarily
involved.

The panels are compietely drilled, and
the parts are simply fastened with screws
and nuts.

Any circuit desired may be employed.
We have eight different types of panels.

The crystal black panel finish, together
with the concave dials, Jend a pleasing
effect —the absence of knobs giving a
clean, flush appearance.

You can build, or buy, » cabinet to suit
your individual taste.

EISEMANN MAGNETO CORPORATION
Williem N. Shaw, Presidsnt

S0 THIRTY-THIRD STREET, BROOKLYN, N.Y.

Increase your Range
I e A A A A a2 4

From 15 to 100 per cent
You can. with your present equipment, by using

SPRINGFIELD 16-STRAND BRAIDED ANTENNA,

Most wonderful wire for indoor loops. Its extra
large surface—twice that of ordinary wire—enables you
to get greater distance and clearness.

125 feet in your attic, in strands 3 feet apart, gives

Springfietd a .
Braided Wito o Ordinary better results than 150 feet of ordinary wire outdoors.
i Antenna Wire Write for free booklet.
O ¥ At dealers—or send us $2.50 for 100 feet.
Abeut % inch in About % inch in Dealers and Jobbers—write for prices and terms,

- - Circumierenca
circumierence

SPRINGFIELD WIRE & TINSEL CO.
67A Taylor St., Springfield, Mass.

=
Springfield 16 Strand Braided Antenna
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primarily to Professor R. A. Fessenden and
in its present-day detail to E. F. W, Alex-
anderson and others, there have been dis-
covered several ways to keep a condenser-
coil circuit operating constantly and to pre-
vent its oscillations from decreasing in in-
tensity. Among these is the Poulsen arc.
which takes the place of the discharge switch
in Fig, 5, and the Armstroug regenerative
circuit for the vacuum tube which is well
known by any experimenter. All of these
generators produce 1n effect a smooth alter-
nating current of controllable radio fre-
quency. With the alternator, the frequency
1s changed by altering the speed of the ma-
chine; with the arc and vacuum tube, the
frequency 1s controlled by varying the ca-
pacitance or inductance of the oscillating
circuit.

COUPLED RADIO CIRCUITS

Let us now consider a circuit such as that
shown in IFig. 6. Here a generator of radio
frequency currents is shown at the left, con-
nected to an inductance coil marked A. The
alternating voltages produced by the gen-
erator will force alternating current of cor-
responding frequency through coil A. The
magnetic field around this coil will induce
voltages of the same frequency in coil B,
which is connccted in series with a current
indicating meter and a condenser whose ca-
pacitance may be varied. What will happen
in this second circuit, coutaining coil B and
the condenser?

It should be evident that we have here an
clectrical case which may be compared with
the torsion pendulum driven by rolling the
twist-rod between the thumb and finger. The
condenser-cotl circuit at the right is an elec-
trical system having its own natural fre-
quency, which frequency we may control by
changing the size of the condenser. This
system is impulsed periodically by the alter-
nating voltages induced upon the coil B from
the forced electrical vibrations or currents
flowing from the generator through coil” A.
We should expect that it would be difficult
to produce a current in the circuit of coil B
unless its natural frequency agreed with the
frequency of the driving or applied electrical
forces, and this is exactly the case. The
natural frequency of the coil B circuit may
be varied by changing the capacitance of the
condenser ; as this frequency is brought more
and more exactly into agreement or reson-
ance with the frequency of the altecrnator,
the current in the coil B circuit will increase
to a maximum value.

Thus we see that to produce the greatest
current in a second circuit associated with or
coupled to another in which an alternating
current is flowing, we must adjust the na-
tural frequency of the second circuit to agree
with the frequency of the driving current.
This is called tuning the second circuit.

THE ANTENNA OR AERIAL CIRCUIT

So far we have considered only coil and
coucdenser circuits, in connection with their
natural frequencies. Nevertheless, what we
have learned may bhe applied to any electrical
circult which possesses the properties of in-
ductance and capacitance, whether or not it
contams either coils or condensers. For in-
stance, instead of the inductive effect being
produced by a coil of several turns, it is pos-
sible to supply the requisite inductance by
means of a single turn loop enclosing a con-
siderable area. Instead of using a two-plate
or multiple-plate condenser, the necessary
capacitance may be found in a network of -
wires supported above the earth and con-
nected to it through the circuit. Clearly.
such an elevated group of wires will take
the part of one coudenser plate while the
surface of the earth (which is a good elec-
trical conductor) will act as the other plate
of the condenser. The fact that wires are
hung quite high above the ground will neces-
sarily reduce the capacitance of the system
but this will largely be compensated for hy
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ow must have sharper
twming with Distance /

WITH broadcasting stations operating within narrower

. wave-length limits, the problem of tuning out interference
increases with the greater distance you aim to span. If you want _
to obtain maximum reception results from a sensitive detecting "
system, it must be matched with a highly selective tuning unit.

(] In brief—the more sensitive detectors and amplifiers are, the
greater the necessity for higher selectivity in the tuning appa-
ratus. Sharper tuning of any set—the complete elimination of
interference is best accomplished by using the

Gilfillan Tuning Unit

G| Combines in one smaller, more compact, less costly piece of apparatus,
the samc duty and efficiency of two variometers and one variocoupler.
Unexcelled in high selectivity and compactness,

() Have your dealer show you this and other Gilfillan Quality Gilfillan Transformer

N - M AUDIO FREQUENCY TYPE ~ Lamina:
Radio Parts. Build your own set throughout with these — AUP'Q FREQUENGY TwPE ~ Lamine

M - . silicon steel of low watl (o35 ¢haracter,
Superior 33’”(«;”07“39({ parts. Goll cermminals moulded in 50134 51rip of
bakelite Whole windiog and core com-
If your deafer can’t supply you with Gilfittan Parls, send pleely coclosed in presesd meeh sl
. i ost effecrive in amplification dury—

Jor name of nearesl dealer and complete list of parts. Ratio: 6 10 1.

GILFILLAN BROS. INC.

1925 McGee St. 1815 W. 16th St. 225 W, 57th St.
Kansas City, Mo. Los Angeles, Cal. New York, N. Y,

Licensees (General Bakelite Co.

§
Every genuine Gilfflan Radia Lok for st — il's yaur "‘
Post carries this trade-mark SEAL OF SERVICE X
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ransformer

Samson

W= A
AUDIO FREQUENCY

HOW TO IMPROVE YOUR SET

SAMSON HELICAL WINDING

All transformers exeept the Sam-
son are wound spool fashion from
end to end; the adjacent turns of
wire are 500 to 1000 turns apart.
The Samson is IHelical Wound—
wire in layers one on top of the
other with the adjacent turns but
forty turns apart. This method of
winding, patented hy and exclusive
with the Samson Elcctric Co., re-
duces distributed capacity to an
absolute mimimam, accounts for
greater amplification and the ability
to transform the signals without
distortion at any range.

OOK a Samson HW-Al Transformer to your set

and notice the difference. You get 40% to 100%

greater amplification—more volume from one
tube than from two tubes with some transformers and
wmore than from three tubes with others. You get prac-
tically no distortion at any range,

The Samson sells for $7. It eosts two or three
times as much to make as any other transformer. The
Helical Wound primary and secondary eoils alone cost
more than most transformers cost complete. But your
$7 gets the most satisfactory audio frequeney trans-
former that the most experienced radio engineers have
been able to design.

Insist on a Samson HW-A1l Audio Frequency Trans-
former. If your dealer hasn’t it or won’t get it for
vou, we’ll send it prepaid on receipt of price. Ratio,
6 to 1.

Write for Results of Tests proving the superiority
of the Samson. Ask for Chart No, 109.

SAMSON ELECTRIC CO.

Manufacturers Since 1882

Factory: Canton, Mass.

SALES OFFICES: Boston, New ¥York, Chicago,
Philadelplia, Pittsburgh, Buffalo, Cleveland, Deiroit,
Indignapolis, Minneapolis, St. Louis, San Francisco,
J’;:o: Angeles, Seattle, Portland, Atlante, Montreal and
oroto. .
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Bakelite Jack

in scientific Radio construction.
completely from Bakelite.
frame construction,
soldering necessary.

tzct points of Sterling Silwer,

Four washers are supplied with each jack.

No. 30-Single circuit open $.80
No. 31-Single cirouit closed .85
No. 32-Double Circuit ... .90
No. 33-“*A" Battery Switch .90

The CICO Bakelite Jack is the finest article
of its kind ever produced and the last word
Moulded
No metal in
Wires connected to
Nickel-Plated Brass Binding Posts.
Special whitened phos-
phor Bronze Springs used throughout.

Consolidated Instrument Co,
of America, Inec.
41 East 42nd Street, New York

The CICO 2-Way
Radio Plug has been
a recognized leader
for 2 years. Loud
speaker and head-

Price 60c¢

No phones or 2 sets of headphoncs can he con-
nected simultaneously to the same plug hy
Con- inserting 2 cord tips instead of one in eaeh

slot. Fits all standard jacks. Takes all
types of tips, forked, straight and plain wire.

Every C1 G O PRODUCT is
packed in a distinctive GREEN
BOX and ungualifiedly guaran-
teed apainst all defects.

— E——

I
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the great extent of the aerial wires (which
may be several hundred feet in length) as
compared with the size of ordinary con-
denser plates.

With this in mind, we may re-draw Fig. 6
in the form of Fig, 7, where the condenser
connected to coil B has been replaced by an
aerial and ground corresponding to the upper
and Jower plates of the condenser. Because
of the capacitance of the aerial with respect
to the ground, taken in connection with the
inductance of the coil B, such a system will

f . Ed
Aerval wiress

’741/7//7; cot

\
Rocid Freguesicy
4fernaror

=Lurrent meler

Earih-—y

g7

As Shown here, an Elevated Antenna Wire Sys-
tem and Earth Connection May Be Substituted
for the Condenser of a Resonant Circuit.

have a definite natural electrical frequency
just as had the condenser-coil circuit. How-
ever, the capacitance is now fixed by the size
of the particular aerial employed, and so in
order to vary the natural frequency of the
circuit it is necessary to make the induc-
tance of the coil B adjustable. This is indi-
cated by the arrow-tipped connection, which
may be moved from turn to turn unfil the
best value of inductance is found. When the
inductance coil is made adjustable in this
way, it is usually called a funing coil.- By
changing the amount of inductance, the an-
tenna circuit may be brought intc resonance
with the frequency of the driving alternator,
as already explained in the case of the con-
denser circuit, so as to secure the greatest
possible current flow at radio frequency be-
tween aerial and ground.

CREATING RADIO WAVES

Whenever rapidly-aliernating or radio fre-
quency currents flow in an aerial-and-ground
system such as that shown in Fig. 7, they
produce radio waves in space around the
aerial. These waves shoot off in all direc-
tions from the aerial, and pass cutward over
the surface of the earth at the speed of
186,000 miles per second. The waves are
electro-magnetic disturbances of the all-per-
vading medium of transmission that may be
called the ether of space, and, except for
their frequency, are similar to light and heat
waves that travel through this same “ether.”
The frequency of the radio waves is exactly

Aeria/

Fartt”

Fig.8

This_Illustration Shows How the Radio Waves
Are Imagined to Pass Qut Over the Earth’s Sur-
face from a Sending Aerial,

the frequency of the currents that produce
thetn; if the radio frequency alternator of
Fig. 7 is operating at 100,000 cycles per sec-
ond, the currents in the antenna or aerial
circuit will be of 100,000 cycles per second;
the radiated waves will also be of this same
radio frequency.

We imagine the radio waves to spread out-
ward from the sending station in ever-in-
creasing hemispheres, somewhat as indicated
in Figs. 8 and 9. Fig. 8 shows roughly a side
view of the antenna and the waves leaving
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Rubber

Bushing

Insulating

Woeoden Horn

from Metal Sound 4
Conduit

Metal &
Sound [
Conduit

Highly WF
Finished §

Rubber Bush-
ing Insulating
W Sound Conduit

Nickel Plated
Hinge Stand for
Lowering or Elcval-
ing Horn

Screwfor adjusting diaphragm to
meet all conditions of Rec. Sets

Amplion Deagon AR-19

$40.00

N

The “AMPLION”
Pedigree

In 1887 —~Mr. Alfred Graham demon-
strated the first practical Loud Speaker.

In 1893 —=GRAHAM Loud Speakers
placed upon the market.

In 1894 ~First usedin the British Navy.
Transmitters applied to Phonographs
for Loud Speaker reproduction. Dem-
onstrations by Prof. McKendrick at
the Royal Society.

In 1896 =Naval Telephones developed
and adopted by the British Admiralty.

In 1898 =Wurtertisht Loud Speakers
patented. Fitted on board many war-
ships and mercantile vessels throughout
the world. Telephonic Submarine Sig-
nalling System devised.

In 1902 —Complete Loud Speaker in-
stallations on central battery plan
erected on warships as sole means of
communication.

In 1906 =The most extensive naval
installation to date, including exchange
system fitted to British warship ““Dread-
nought‘”
Onwards=Craham Loud Speakers ap-
plied to all sorts and conditions of serv-
icein England and many othcreountries,
ashore and aBoat.
In 1919 — No less than 12,000 ship
installations carried out.
In [920=<“AMPLION"’ Loud Speakers
produced for Wireless by Alfred Graham
& Co., and “AMPLION" Trade Mark
registered.
In 1922 =“AMPLION"' standardized
by leading manufacturers of radio
apparatus in all parts of the world.
1n 1923 — Amplion introduced into the
United States and Canada.
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“That’s the clearest
reproduction I have
ever hear

This is what one of America’s
leading radio engineers said when

he heard the Amplior: at the New
York Radio Show in October.

And added to this wonderful .

clearnessis volume and tone quality
as yet unequalled.

L3

s

Simple to connect, no extra bat-
tery needed. Insist on an Amplion
dermonstration before you purchase
a loud speaker.

Patentees: ALFRED GRAHAM & CO.
SIGNAL ELECTRIC MFG. COMPANY

Sole United States Distributors Menominee, Michigan

BURNDEPT OF CANADA, LTD.
Canadian Distributors—172 IKing Street W., Toronto

AMPLION

The World’s Standard Loud Speaker
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(Registered
g No. 161 No.171
‘p Drawn Aluminum Drawn Aluminum
1 Shell Type, with Shell Type, with
K composition caps. composition caps.
6 2000 Ohm. 3000 Chm.

[BARELITE]

Nousg

3200 ohm set
No. 172

|| HERBERTH.

154 WEST LAKE STREET, CHICAGO, ILLINOIS.

550 Gates Bldg., Kansas City
30 Church Street, New York

Ne. 162
Composition Shells
and Caps, rein-
forced V cord. 2000
Ohm.

$5.00

FONES |

TU. 8. Pat, Off.)

TR@S][,M@,

No. 172 7[
Genuine Maroon |
Moulded Bakelite
Shells and Caps.
3200 Ohm,

$6:00 ’j

The Ofd Wav ] ¥

Comfort Cushion Your Ears!

The BATES Ear Cushion takes the headaches out of
headphonses. Improve the hearing qualitles of your set
100 percent with

e JBATIES. CTSTETOR

Slips over any radio phone—instanitly and easily.
Cushlionp your ears and hear [n comfort, Costs little—
worth lots,

POSTPAID ANYWHERE IN U. S. for $1.00 Per Pair

DEALERS: Write for special discounts, BATES Bar
Cushions are fast sellers!
BATES & COMPANY

1516 Montana St Chicago, Il

used.
sembly phote, ete.

ON ONE TUBE

Broadeasting from Atlantic
Canada and Cuba heard
CROSS COUNTRY CiRCUIT.
of set and only one tuning centrol.
ly built by any novice.
Al instructions,

VESCO RADIO SHOP,

Hawail,
users of
Range due to simplicity
Fasily and ch2ap-

Coast, Mexico,
in California by

Dry cell tubes may he
blueprint panel layout, as-
Postpaid 25c. Stamps aecepted.

Bx. RN-I117, Oakland, Cal.

a year.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Fig g

Looking down {rom directly above a radio station.

The waves are found to spread outward in all

directions, as suggested by the arrows and ever-
widening circles,

it in opposite directions, as indicated by the
arrows, Fig. 9 is a .plan representing the
way in which the waves spread out mn all
directions from a radio station. At the tre-
mendous speed with which they travel, radio
waves will cover nearly 200 miles in 1/1000
of a second.

INTERCEPTING RADIO WAVE.

The radio wave traveling outward
through space is a combined magnetic and
electric disturbance ' that “gradually grows
weaker as it passes farther and farther
from the sending station. So long as it re-
tains enough “strength to be recognizable,
however, it will induce electric pressures or
voltages in any conductor which it strikes.
Just as a water wave will float a bit of
wood up and down as it passes by, so will a
radio wave set up electrical motions or cur-
rents in any circuit through which radio-fre-
quency currents can readily flow. This is
the property upon which we rely to receive
radio messages. Antenna wires are thrust
upward into the air and provided with
ground connections: in them feeble currents
are produced by the passing radio waves,
and these currents are used to operate the
radio receiving instruments. The aerial con-
ductors may be of any form whatever; a
single wire dropped from a flag-pole, a T-
shaped group of wires, or an enlarged um-
brella-like structure, will operate satisfac-
torily. Even a coil or loop of wire within a
building, forming what is known as a loop
aerial, will pick up enough power to operate
modern radio receivers.

What can we do to get the greatest
amount of current in our receiving aerial
systems, so as to make their effects as large
as possible? The answer to this follows
from what has gone before. Once more we
have an electrical circuit which is impulsed
by a radio frequency electrical force, the
force in this case being in the arriving wave.
We have learned that to secure the greatest
response to such an alternating force, we
must tune the driven system, In our present
problem, then, we must provide the receiv-
ing aerial system with capacitance and in-
ductance in such proportion that its natural
frequency will be the same as the frequency
of the wave which we desire to receive. The
receiving aerial already supplies us with the
necessary capacitance; consequently we need
only to insert the proper amount of induc-
tance as a tuning coil between the aerial and
the ground connection, as indicated in Fig.
10. By adjusting this coil, the aerial system
may be tuned so that its natural frequency
will be the same as the frequency of the
arriving waves; under this condition we will
secure the largest possible radio frequency

current in the aerial for a given voltage in-
i duced by the waves. The receiving instru-
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MAIL COUPON
for interesting facts
about bqtteries

ULL voltage battery current all the time! That’s
what you want. Westinghouse Radio Storage Bat-
teries will give it to you. No more operating with run-
down batteries! No more sudden drops in battery volt-
- age! No more throwing away worn-out batteries!
Westinghouse Batteries last. They hold their charge.
They can be easily recharged. There’s a size and type
for every radic need. Built by Westinghouse, you know
it's RIGHT!

Westinghouse (BVSTAL @E Batteries have one-piece clear glass cases, with solid glass cel
partitions a d h gh pl re; (d p sediment p ) P rfec ly insulated agai rrent
leakage. ABt 2wV , for low-voltage bs,suh WDlladWDlZ 4 olts
for b like UV-IQQ & volts, for tubes UV ZOIA or C- 301A Also bb ase yp

B B eries. 22 volts, Regular and quadruple-capacity types, “C” Batter 6 olt

WESTINGHOUSE UNION BATTERY CO Swissvale, Pa.

WE STINGI-IO'USE

W stinghouse Union Battery Co.
Swissva le, Pa.

Send me Westinghouse Radio Battery Folder
A-3-A.

|-
|
s
“Ay “B”and<C” |
|
|
|

BATTERIES
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amplification,

Guaranteed Reception with a 2 faot Loop
Aerial—1000 Miles ¢

Write for Literature TODAY!

Mu-Rap LABORATORIES ]
801 FIFTH AVE. AISBURY PARK, NEW Jj

usT as the telescope widened our vision,
so now the new long range receiver, = |t
Mu-Rap MA-15, has opened up new

territories, added to the pleasures of radio.
Upon the foundation of Mu-Rap sensitivity,
easy operation and selectivity, Mu-Rap
engineers have achieved long range reception
with loud speaker volume. Uses only a
2 foot loop aerial. Detector, three stages of
radio and two stages of audio frequency

L=

Solid
Rubber

Box furnished
either with strap
or slde handiey,

6 Volts
80 Amperes

Latest,MostEffective
Radio “A” Battery

SAHARA STORAGE BATTERY—IT'S DRY

Think of its advantages. There is no liquid aeid to spill and ruln
floors, rugs or creep up posts and tuin clothes—ideal for portable
sets.  Recharges auickiy—easily—and cannot be Dharmed either by
overcharging or drawing down loo far.

These exclusive features arve what you want.
It is not a gelatin battery.
life. DBe the fArst in
batteries.

We guarantee them.
It's dvy and '‘ehoek [ull” of pep and
your town to have one of these remgrkable

Order Today—Seud No Money

We silp C.0.D. subject to your inepection, earrying charges to be
paid by you, The price Is $25 il vou order at once. Shipments
made sama day order is reeeived. Remember there is ne liQuid—
It’s Dry. Orders are cowing in fast. Get yours in today.

SAHARA DRY BATTERY CO.
Dept. C ~ PAWTUCKET, R. L

Dealers: Thers is a big business for you if yau show thls battery now.
Send for discounts and get exclusive right in your territory.
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Receiving Aerial~

1o converier
and recever

A
\
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Leirned ;
Co 2.
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A receiving system of this kind combines an aerial
tuning coil with a closed resonant circuit so as to
produce a highly selective arrangement.

ment used may be connected directly to this
tuning coil, or, as suggested in Fig. 10, an-
other tuned condenser-coil circuit may be
coupled to it and the converter and recetver
conuected to that circuit.

INTERFERENCE

When the natural frequency of the re-
ceiver agrées with the frequency of the re-
ceived wave, the greatest current is gener-
ated in the receiving system by that wave.
Other waves from other transmitters, at dil-
ferent frequencies, will produce less than the
greatest or maximum resonant current;
hence their effects on the receiver will be
lessened, and we have a simple means (in
the tuning of radio circuits) to reduce “in-
terference,” as the unwanted signals heard
from disturbing transmitters are called.

If we use a second tuned circuit coupled
to the antenna circuit of our receivers, as in
Fig. 10, we gain the selective power of two
tuned adjustments in succession. In this way
it 1s possible to secure sharp resonant effects,
m  which the desired or tuned incoming
waves produce a relatively large current
while interiering waves of slightly different
frequency set up little or no current. Under
these conditions the selectivity of the re-
ceiver is said to be high, or the tuning sharp.
The less electrical resistance in any resonant
racho circuit, the sharper will be its tuning; a
two-circuit or coupled receiver permits coui-
trol of the effective resistance conditions,
and, although more difficult to adjust, is cap-
able of greater selectivity. or discrimina-
tion between desired and unwanted signals
of shghtly different frequency.

There 1s another kind of interfereuce.
however, which does not arise from other
radio stations transmitting waves of definite
frequencies differing from that which it is
desired to receive, This is “atmospheric” or
“static” interference, produced by electrical
discharges in nature, by lightning storms.
etc.  Static interference does not appear to
have a definite wave frequency, and hence
it cannot be tuned out by simple resonant
methods.  Fortunately, these natural dis-
turbances do not persist all year long nor
at all times of day. Neither are they pow-
erful enough to cause trouble in normal
broadcast radio reception, except under ex-
treme conditions or when the incoming sig-
nals are weak, There is less static inter-
ference, in Northern latitudes, in Winter
than in Summer; frequently there is less in
the early evening than during the day even in
Summer. All of this favors broadcast radio-
telephone operations.

RADIO FREQUENCY AND WAVELENGTH

In this article we have considered mainly
the frequency of the radio waves, because
that is the characteristic most closely associ-
ated with tuning effects. There is another
term that has been much used in describing
radio waves, however, viz.,, wave-length. The
wave-length is simply the distance from
crest to crest of the radic wave we imagine
in space; it is usually measured in meters
(one meter equals 39.37 inches) instead of
in the more common English unit of feet.
The wave-length is intimately connected with
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in Kennedy’s new
furniture model sets

Excerpt from a recent letter of the Colin B. Kennedy Corporation:

[

E MIGHT say that it is due in part to the beautiful finish that is

obtained on the surface of the Formica panels that our new 410 receiv-
ing unit, incorporated in our various furniture model receivers, has such a
beautiful appearance.”

Beautiful finish, and lasting finish. Perfect and permanent dielectric qual-
ities. Easy working in production with a minimum of spoilage.

Those are the reasons why the radio engineers of the great independent radio
manufacturers prefer and use Formica. There is no disagreement in their
approval of this material, and a list of Formica’s manufacturing customers
reads like a directory of the industry.

Dealers and amateur set builders have the same feeling. That is why more
Formica is sold for radio purposes than any other material of its kind.

Dealers: You can get Formica in sheets or in individual panels,
enclosed in envelopes. It is the most widely advertised, and the
best known radio insulating material.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio

Sales Offices

50 Church St., New York, N, Y. 1210 Arch St., Philadelphia, Pa. - 516 Caxton Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa, 1819 Lyndale Ave., 8. Minneapolis, Minn. 9 8. Ciinton St., Chicago, IlL.
1042 Granite Bldg., Rochester, N. Y. Sheldon Bldg., San Francisco, California 313 Title Bldg., Baltimore, Md.

415 Ohio Bidg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario

Made from Anhydrons Bakelite Resins
SHEETS TUBES RODS




Radie News for March, 1924

the wave f{requency; either constant of a
radic wave may be found from the other by
dividing mto the wave velocity factor of
300,000,000 meters per second. A wave of
833,000 cycles per second frequency has a
length of 360 meters. A 1,000-meter wave
has a frequency of 300,000 cycles per second.
Other corresponding values are given in the
following table:

Corresponding
Wave Frequency Wave-length
10,000 chles per second........ 30,000 meters
20 000 Y 15,000
30,000 - “ T 10,000 “
50,000 - “ e 6,000 “
100,000 “ L. 3.000 “
150,000 “ C 2,000 “
P ‘ A > 200,000 b L 1,500 “
. S 300,000 * e 1,000 «
= 7 400,000 “ T 750 N
dnomete,:" 500000 e 60«
j 600,000 8 e 500 “
‘ ; 750,000 - b e 400 N
5 833,000 © i R 360 “
1,000,000 - N o 300 “
The New Autoplex B
The circuit that gives loud speaker reception ' §888 888 .. igg p
with one tube. It is much more convenient to refer to

these wave frequencies in kilocycles, or thou-

Have you built the new Autoplex Circuit—? sands of cycles, per second; thus, 20,000
cycles becomes 20 Ikilocycles, 150,000 is

Here is super regeneration with all difficulties called 150 kilocycles, (abbreviated k.c.) ete.

removed. Simple—-inexpensive. . There is, of course, a multitude of wave-
lengths and frequencies between the limits

Send for our diagram hook-ups. : of the above table, where only those in round

. . : figures are given. Each different wave fre-
You must use the I‘lght Variometers — or you " | quency provides a channel for communication
won'’t get results. by radio, but even un(jer idez{l practigal con-

ditions, the closest adjacent frequencies can-
not be used for simultaneous operation with-

PIONEER-Autoplex — out setfing up interference. With good mod-

- ern apparatus, however, independent and
Variometers

non-mterfering signaling can be carried on
Built especially to fit the require- upon frequencies differing by 10000 cycles
ments of this circuit. (10 k) or more, so long as the difference
] M e 1 intensity at the receiving station (where
They have: =i = — f resonant selection must, of course, be ac-

High Ratio of Inductance ‘ complished) is not too great.

tsggé‘;;;“d Rotor Coilsclose ¢ I / ‘ SURVEY OF THE TUNED SYSTEM
Stator Coil wound on inside - 3\ ) Tuning is evidently an essential through-
of form., £ out the entire radio sending and receiving
. ' il s gttt system. At every point we are dealing with
Ask your dealer or write us. e, . iins alternating electric forces, and always we
. desire to produce the maximum effects con-
Sales Agents in All sistent with the voltage and power available.
Large Cities Consequently we tune the transmitting
antenna to coincide in frequency with the
generator, and we tune the receiving antenna
to coincide with the wave frequency. From
the beginning to the end of the raclio cir-
cuits the working frequency remains the
same in ordinary practice; if our generator
delivers a frequency of 833 kilocycles per
second, this also will be the frequency of the
sending antenna current and of the radie
waves it produces. The receiving aerial will
be tuned to 833 kilocycles, and the currents
flowing in it will have that frequency. If it
were not for the principle of resonance, as
exemplified by the timing of pushes to agree

Unity Rheostats are the Best with t_he_natural rate of the _chi]d's swing,

radio in its modern forms would be a prac-

Vernler and Non-Vernier tical impossibility.
L s You have now seen how a stream of waves
. s " \ p how the waves will spread outward for miles
=8 The highest type electrical instrument made for con- i overy direction. and how their effects mas
o on Py;‘ge 5;1.7456 . trolling resistance. . be intercepted at any point within range of
Zohm, T o TR “Hear a set that uses Unity Rheostats” — = = — — = — — the transmitter. In order to understand how

this system is used for the transmission of
messages either by the dots and dashes of
the Morse code (in wireless telegraphy) or

6 ohmg, 25 ohmsy

The Unity Non-Vernier Rheostat o e

or the Cartridge Rheostat if desired ; S
Recommended for the “Long 45 Gomplato Rhao. by the spoken word (in radio telephony) you
ats -

need only to grasp the idea of how the sig-
nals themselves are impressed upon and car-
ried by the radio waves, and how, at the
receiving station, they are first separated
from the radio frequency currents which the
waves produce aud then applied to a re-
sponding instrument.

Resistances are interchangeable withoutremoving the bracketfromthepanel gy o1 onty 45

Unity Potentiometer Cartridges also fir the Unity Brackets Cartridges, any

resistance . .35
If your dealer cannot supply you, send your check or money-order to the Ppotentiometers,
actory with dealer’s name. complele, 200

UNITY MFG. CO., 228 North Halsted St., Chicago paatonecr
Badio News Certificate of opprovel No. 281 and No. 282 encteldges

only . . 1.00
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HERE’S YOUR CHANCE TO
LEARN NEWSPAPER WORK

Experienced Editor Will Teach You How to Become a Reporter.
F ASCINATINC_‘ WORK—GOOD PAY—BIG OPPORTUNITIES
Only a Few Months’ Work Required to Qualify You

for a Better Position

Regular reporters earn from $40 to $125 a week, Good deskmen on a daily paper

are paid from $60 to $100 a week.
salary. Hundreds of ambitious men and
women enhance their income materially
by corresponding for newspapers or writ-
ing for magazines in their spare time,

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well- paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J.
Brockmeyer, Assistant City Editor of the
New York Evening Post. Mr. Brock-
meyer has trained hundreds of men and
women, many of whom have, under his
guidance, developed into front rank re-
porters or feature writers.

Mr. Brockmeyer’'s course will teach you
what it would take years of actual news-
paper work to learn. The lessons are
just brimful of everything a reporter
must know. The following are only a
few of the sub]ects covered:

Starting in * Journalism.
Newspaper? What is News? Start and
Finish of a News Story. Technical
Terms. The Type Point System. Styles
of Type, Proof Reading. Capitalization
and Punctuation. A Late Fire Bulletin.
Court Stories. Libel Laws, Copyright.
Hints to Reporters. Personal Conduct.
Re-Writing and Condensing Stories.
Paragraphs and Short Ttems. Good and
Bad Styles. Broadening the Vocabulary.
Aids to Good .Style. Special Stories.
Suggestions for Stories. Rhetoric. Pre-
paring Your Story. Don'ts for Writers.
Office Organization. Syndicated Matter.
Business Office. Mechanical Department.
Hints for Headline Writers. The Make-
Up. The Country Correspondent, etc., etc.

W_rite for Free Circular “R”

What is a

A “Star” Reporter can command his own

YOU SAVE 509, IF YOU
USE COUPON AT ONCE

Special Limited Offer Gives You
Opportunity of Learning
at Half Price

The regular prlce for Mr. Brockmeyer’s
Practical Course in Journalism, including
full consultation privileges, is $10.00. To
give more persons, both men and women,
the opportunity of learning this profes-
sion, we have decided to offer the com-
plete course to anyone who uses the
coupon below before April 20 for $5—
exactly half price.

Anyone taking advantage of this special
offer will be entitled to all the privileges
of the course, exactly the same as though
he had paid the full price, These priv-
iteges include a full consultation service,
conducted by Mr. Brockmeyer personally,
and cover any qucstions whatsoever in
connection with journalistic work.

Five Days’ Trial

Tn addition, we offer to send you the
course on approval.

Just pin-a check, money order or five
dollar bill to the coupon below and mail.
Then take five days after the course ar-
rives to decide whether you want to keep
it or not. If you are not fully satished
return it at our expense and your money
will be immediately refunded.

THIS COUPON EXPIRES APRIL 20, 1924,

THE FRESS GUILD, Ine.,
-R—West Ereadway New York City

In accordance with your special offer enclosed please find $5 for whieh you are to ship me at once, DleDalﬁl
Henry J, Brockmeyer's complete ecourse in Practical Journalism with the distinct uuderstanding - that if I Teturn the
course in five days my money will be refunded in full and no queslions asked.

{(Nams)
{Address)

(City)y

CLINTON HILL STA.

Mail Orders solicited and prumptly attended to
Dealers and Agents write fer Speeial Discount

H. & H. RADIC CO.

P, 0. BOX 22-H

IJIUIIH!I‘

i

NEWARK, N. J.

a year.

Insure your copy reaching you each month., Subscribe to Radio News—$2.50
Experimenter Publishing Co., 53 Park Place, N. Y. C.

Radio News for Marc.h, 1924

Another Historic Event
in Amateur Radio

(Contwmued from page 1236)

T G T

tion. He lives at Nice, and the Alps run
down to the sea all the length of that coast.
When [ visited him (in November) at his
charming villa, the roses and carnations were
flowering in his garden, but the mountains
just at the back of Nice were capped with
snow. A straight line drawn between French
8AB and London shows that about 200" miles
of continuous mountain lies behind French
8AB, screening the 650-mile journey of the
waves. Though the climatic surroundings
are ideal, the same cannot be said of his
condition for receiving as he is not much
above sea level, just getting a bird’'s-eye view
of Nice harbor. M. Deloy now accounts
for his failure in the December, 1921, essays
by the fact that he was using three stages of
low frequency amplification with his Tuska
hook-up. In the third trans-Atlantic con-
test held in December, 1922, he was more
successful in reception, and this with the
same hook-up but doing away with all but
one stage of low frequency. It will be re-
membered that M. Deloy then managed to
hear 17 American amateurs. What was
much more epoch-making was the fact that
M. Deloy was the only European amateur
who was able to make himself heard in the
States. You have all read how his signals
were heard for an hour on 190 meters, with
1-kw. power. He was using four 250-watt
tubes.

A very interesting thing he noted—and it

is a thing which all amateurs will look out

for in the next contest—was the fact that
certain stations, picked up one night and
their fne tunmrr noted, could not be heard
on successive mcrhts Nevertheless those
same stations were heard by other amateurs
situated some distance away. M, Deloy had
that experience and so, I believe, did the
amateurs who got his signals in December

1922, Tt was as if reception of the short
wave-length was only good at successive
points on the opposite continent, almost as
if continuous conriection exlsted hut only
by a single wire which swung from one
point to another like a pendulum. In his
recent experiments with the 100-meter wave,
M. Delov has not had that trouble.

THE FIRST MESSAGES

In April, 1923, the French Military Radio
started sending on a 45-meter wave for ex-
perimental purposes. The most hewildering
circuits were published in the technical
journals here, but laughing at them all, M.
Deloy, with his old set, was ahle to hear
them .all. He also heard Poldhu working
on 100 meters. By this time, M. Deloy was
becoming very enthusiastic on the subject of
short wave-lengths. When the English am-
ateurs were working on 1,000 meters, he was
unable to hear them but when the authorities
made them go to 360 he heard perfectly,
Using the same wave-length he communi-
cated with them and established for the first
time bi-lateral communication between am-
ateurs in France and in Great Britain. [
ought to say something here about M. De-
loy's license. He is the first amateur in
France, not only because of his research
work and his untiring championship of the
cause of international amateur wireless, but
also by right of seniority. He was granted
a license by the French government which
allows him to experiment on all wave-lengths
from 1,000 meters down. No other amateur
in France has such a license. The only other
license to be granted before his (it was only
granted a few hours before) was BAA, and
that was granted to what is really a semi-
commercial concern.

On June 10, 1923, M. Deloy, three days
before his departure for the States, decided
to experiment with the 100- meter waves.
- His installation was hastily adjusted and
some of the rudimentary coils and gadgets
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r‘:Ve Sell Genmne

: Storage Batten‘eb f'or

Rd a i

Why Buy Batteries
More Than Once!

When you buy Willard Rechargeable B
Batteries you're through going down into
your pocket for B batteries every little while.

For unlike the ordinary battery which
lasts only a few months, Willard Recharge-
able B’s are good for years—with average
care at least five, and probably more.

Just figure up how much you’ll save if
you don’t have to spend a cent for B bat-
teries in the next five years.

The real value of Willard Rechargeable
B Batteries, however, is to be measured not
in dollars and cents but in improved results.

That’s why they are not only the leading
batteries for receiving, but also for broad-
casting.They're used by 94 stations.

Your Willard Service Station or Radio Dealer will be glad
to demonstrate the superiority of Willard B Batteries. Ask

him, too, for the free booklet, “Better Results from Radio”,
or write direct to the Willard Storage Battery Company,
Cleveland, Ohio.

Rcargeabl atteris for

OH [{EN-

Willard B Batteries

Willard Rechargeable B Batteries
are made in 24 volt or 48 volt
units, each type in two capacities,
2,500 and 4,500 m.a.h. Glass
jars enable you tosee the condition
of your battery at all times and
help prevent electrical leakage.

Willard A Batteries

Good A Batteries are as im-
portant as good B Batteries, 1 here
are several types of Willard A Bat-
teries in a range of prices, including
the Willard All-Rubber A Battery,
with rubber case and Threaded
Rubber Insulation. Five sizes, 20
to 125 a. h.

For Peanut Tubes

A leak-proof, starage
battery that costs little,
lasts for years and has
many advantages over
the ordinary peanut tube
battery. See your Willard
Dealer, or send for de-
scriptive literature.
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The DUBILIER Duratran

Radio Amplification on all Wave Lengths

The Dubilier Duratran is the supreme
radio-frequency transformer.

[t amplifies powerfully and uniformly
over all wave lengths now used by
broadcasting stations.

Price, $5.00. A4t all good dealers.

DUBILIER CONDENSER AND RADIO CORP.
40-46 West Fourth Street, New York City

Dubilier
Micadon
Fixed
Condenser

W Dubilier
Dubilier Variadon'
Ducon Variable

Socket Grid
Plug Control

TO THE RADIO DEALER

~ Let us explain how you can make the sale of our publica-

tions a worth while, well paying part of your business. Every

one that enters your store is a prospective buyer of RADIO

NEwS. Rapio NEws will sell with little effort on your part.

You may sell our publications on a single copy basis with

a fine margin of profit or on a subscription basis with a gener-
ous commission allowance.

- Write now and prepare for Winter and Spring trade.

EXPERIMENTER PUBLISHING CO.
53 Park Place New York
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he used on that occasion he fished out of a
cupboard for my benefit. To his very great
pleasure and astonishment he was instantly
successful, being heard by correspondents in
Marseilles (100 miles as the crow flies) and
at Orleans (400 miles). M. Deloy then went
on to describe to me his visits to the United
States, the fuss that was made over him, and
the jolly people he met. In excellent English
he told me that it was not his first visit, but
that he had been to see Uncle Sam during
the war while on an official mission.
COMPLETE SUCCESS

On his homeward trip, this indefatigable
amateur experimented on board ship. He
picked up KDKA'’s (Pittsburg) experimental
broadcast on 100 meters, as well as Mr.
Schnell,-the Traffic Manager of the Amer-
ican Radio Relay League. This, coupled
with his ‘previous conviction of the great
utility of the shorter wave-lengths, finally
decided him to -attempt communication on

‘that wave-length with his American friends

as soon as he returned. Before 1 speak of
the actual exploit itself, it is interesting to

-note that the first two European amateurs

he was able to pick up on the water were
an Englishman, 6MI, and one hour later a
Frenchman, 8BM. This occurred 900 miles
west of Havre.

M. Deloy was back at his Nice home on
October 28. He lost not a minute in pre-
paring for the experiments he had in mind.
The following day he had pulled down the
great three-prism aerial he had been using
and put up another. It was this which was
used when he established two way communi-
cation with the States. He of course modi-
fied it during his preliminary experiments.
The final form as it was used on the night
of November 27-28, 1923, is shown in one
of the accompanying photographs. It is a
cage type. The highest point is about 80 feet
from the ground. It is about 35 feet in
length and is provided with a counterpoise
exactly similar to it in shape. The spread-
ers at the lower end of the counterpoise can
just be seen to the right of the lower leaves
of the palm trees in the photographs. The
upper end is fastened to the framework
which can be seen jutting out on top of the
upper corner windows.

THE TESTS

His transmitting and receiving sets he soon
had working and started his experimental
transmitting on 100 meters. In connection
with his experiments (and he has all of them
numbered for the sake of insuring accurate
reports as to reception) M. Deloy keeps a
pack of cards, on each one of them is
written a letter of the alphabet. Just before
sitting down to his key Mr. Deloy shuffles
and cuts these cards and deals himself five.
The five letters in the order they appear
form part of his messages and the gen-
uineness of the reception is gauged by
whether these have been read. In his experi-
ments M. Deloy is very grateful to the Brit-
ish amateurs who have been indefatigable in
corresponding with him about his signals.
His signals were heard in England when he
was only using Ys-kw., which was half the
power decided on for the trans-Atlantic con-
test, An idea of his intensity may be formed
from this extract from a letter sent him by
Mr. E. J. Simmonds, an English amateur at
Gerrards Cross, Bucks, whose call signal is
20D. The extract refers to an experiment
numbered 72, and is as follows: “Here is
plain statement of your intensity which will
interest you. Using super-heterodyne, five ef-
fective valves (excluding oscillator), your
signals are readable on loud speaker down-
stairs—my cabin is on the first floor.” The
writer then goes on to state how he was able
to receive French 8AB without an aerial.
Another English amateur who had good re-
ception of these signals was 2DX of Cam-

Dberley.

Satisfied with his preliminaries, M. Deloy
sent Mr. Schnell of the ARRL. a cable-
gram asking him to listen in at a certain.
time.” On this occasion, however, he was not
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In the forefront of radio

Hears England on
One Tube

“On a Tuska 220, one
tube, I received bugle calls
from England at 10.15 P. M.
on Sunday, December 2nd.
I wish to compliment you
on the set you manufacture.

FRANK H. WOOD.
New York”

TRADE MARK
WL U S PAT OFF

HE Superdyne, one of the most widely discussed

successes of radio, exemplifies the constant creative
work of Tuska radio engineers. For astonishing range,
volume and clearness, especially on distant stations, the
Superdyne is outstanding among the finest radio sets.
It operates a loud speaker with a short indoor or any
outdoor aerial. - And being Tuska-built, it gives lasting
satisfaction.

A radio with such splendid entertainment possibili-
ties deserves the honor place in your home.” So the
Superdyne, like all Tuska Radios, is built with an eye
to beauty as well as efficiency. In superb design, con-
struction and finish, Tuska Radio establishes a high
mark in radio manufacturing.

All Tuska models, ranging from $35 to $125, are built
with scrupulous care, under the personal supervision
of C. D. Tuska, noted radio pioneer, with thirteen years’
experience in producing expertly made radio equipment.
With an inborn love of finished workmanship, skilled
New England craftsmen take pride in careful work on
each Tuska Radio. Tuska Radio is sound in principle
and perfect in workmanship. Your Tuska will give
you years of uninterrupted radio pleasure.

THE C. D. TUSKA COMPANY
Hartford, Conn.
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The Superdyne Radio
Frequency Receiver

Armstrong circuit, licensed
under patent 1,112,149

Radio enthusiasts who
have had the opportunity
to hear the new Tuska
creation are amazed at its
wonderful range, selec-
tivity and velume., Uses
four tubes, but equals or
surpasses the performance
of six-tube sets. Write for
special folder 11-J

improvement

RADIZ
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After Extensive Tests and Comparisons

please.

We Offer the

Branston - Quality - Guaranteed
Audio Transformer

QU can now get rid of noisy or otherwise unsatis-

factory transformers and, with perfect confidence,
replace them with this fully-tested-and-proved Branston
Audio Frequency Transiormer.
you and your “audiences.”

You can now make up new sets, with the certainty that
you have the maximum-possible amplification and best
tone quality without distortion.

If vour dealer has not yet secured his supply, send check
or money order for as many as you need, at $6.50 each,
or order parcel post C.O.D. Mention your dealer’s name,

The results will delight

Branston - Quality - Guar-
anteed Audio Frequency
Transformer.
compact,
zives the re-

sults vyou 650
Each$ o

want.

Neat,
efficient., It

Use Branston ‘‘Broadcast Coils’’ for Closer Selectivity

Branston” D.L.
on ey -
comb Coils and
ack an
Front Geared
Mountings are
“Standard o f
the World?
Licensed un-
der DeForest
patents,

Lock for this trade-
mark card in your
dealer’s window or
salesrooin.

meters. Wound on )
Equipped with standard coil plugs.

Secondary, Tickler.
dealers or by mail, $5.00

ERY fine adjustment, close selectivity and clearer
reception for all wave lengths between 250 and 600
Formica Tubes 5
\ Fit any Honeycomb

coil mounting. Furnished only in sets of three, Primary,
! In attractive carton, per set, at

diameter.

Protect Against Lightning and Static
Use Branston Vacuum Tube Protectors in
place of the grounding switch.

APPROVED by Uunderwriters’ Laboratories and Hydro-Elcetric Power

Commission of Ontario.
Scientifically constructed. Al
hefore it can enter the building.
the aerial, relicving interfercnce.
andible.

It operates antomatically, Requires no attention. Can

be installed and forgotten. Designed for outdoor

mounting. Petticoat insulator prevents leakage in wet

weather. Vacuum tube entirely enclosed and protected

from breakage, moisture, dirt, insects. Not affected by

snow, Sleet, or rain. Price, at dealers or by mail,
00,

Drains static from
Signals are more

Send 2¢ Stamp for New Honeycomb Coil Hookups.
Compiled by experts and includes five good Honey-
coml Coil “Hookups” and complete catalog of famous
Branston Radio Apparatus. Write today. Give us
name of your radio dealer, If he cannot supply you,
write

CHAS. A. BRANSTON, Inc.

Mannfacturers of Branston FPiofet Rexy High
Frequency Generators

817 MAIN STREET BUFFALO, N. Y.
In Canada Chas. A. Branston, Ltd. Toronte

Always ready to carry away a lightning fiash

R-51. Branston
Approved Light-
ning Arrestor and
Static  Eliminator.

“Just Lislen—The Omnigraphwill do the leaching”

LEARN THE CODE AT HOME

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer, Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute,

THE OMNIGRAPH is pot an experiment. For
more than |3 years, it has been sold all over the
world with 2 money back guarantee.
GRAPH s used by several Depts. of the U.S, Govt.

—in fact, the Dept. of Commerce uses the OMNIGRAPH to test all aplplicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities, Coll

Send for FREE Catalog describing three models, $14 to $30.

The Omnigraph Mfg. Co.,

_ If you own a Radio Phone set and don’t know the code—you are missing most of the fun

eges and Radio Schools.
DO 1T TODAY.

20 Hudson St., New York City

The OMNI-
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heard, as M. Schnell was trying to get him
on 190 meters and of course F8AB was
transmitting on 100. M. Deloy, therefore,
sent another cable asking that vigil be kept
for his signals beginning at 2 o'clock G.M.T.
onn November 26, at 100 meters.

Mr. Deloy repeated his signals continu-
ously from 2 to 3 o'clock G. M. T. with only
a five-minute pause at the end of the first
halt hour. When he awoke the next morn-
ing he found the following cable awaiting
him :

HARTFQORD, CONN. 25 NOV. 22.30 via
UNION. COPIED SOLID, CONGRAT-
ULATIONS. '

He was naturally overjoyed. Calculation
of the difference in time hetween the two
Continents showed that the cable had been
dispatched as soon as he stopped for a five-
minute silence at the end of the first half
hour. The test was, therefore, a conclusive
one. He determined, however, to hold one of
another kind the followmg night. Sitting
down at 2 o’clock G.M.T., he tapped out an
[8-word message asking Mr. Schiell to cable
agreement of a change of schedule. This
message lhie only tapped out once. The fol-
lowing morning he found awaiting him the
finest and tersest cable he has ever received.
It consisted of only one word “AGREE-
MENT.”

“TWENTY FEET FROM PHONES”

This cable from the States was followed
on the same day by another asking him 1o
listen in for IMO (Mr. Schnell) at 3:30
G.M.T. He did so and there resulted that
exchange of telegrams between the two am-
ateurs which made history. It was the night
oi November 27-28, and M. Deloy was
able to converse with Messrs. Schnell and
‘Warner for several hours. The only in-
terruption which occurred was when M. De-
loy, with his highly trained ear detected
IXAM (Mr, Reinartz) calling him while he
was reading Mr. Schnell. He, therefore,
interrupted his conversation with the latter,
resuming it after he had conversed with his
old friend. 1In the early part of that night
M. Deloy asked how loud he was being
heard. The answer came right back,
“Twenty feet from phones.” The conver-
sation between the two amateurs as re-
corded in M. Deloy’s log book makes most
cheerful reading, The tallkc bristles with
“Old man’s” and at one moment Mr. Schnell
is recorded as saying: “This is an historic
night old man,” and proceeded to recall how
the two had speculated together five years
before as to the possibility of amateurs ever
couversing with each other over such enor-
mous distances.

Their conversation, expressing as it did
their great joy at having been able to forge
this new link between the New and Old
Worlds, demonstrates the great utility of
amateur radio in spreading international
amity.

M. Deloy illustrated his conversation with
me throughout with his log books and with
the famous cables. I felt some of the thrill
he must have felt on receiving them,

That night Mr. Schnell transmitted the
famous telegram of greeting from the Amer-
ican amateurs to General IFerrié head of the
French Military Radio. In a short conver-
sation I had with him on this subject he ex-
pressed imself as delighted with M. Deloy’s
success and with the kindly thought of the
American amateurs. In his opinion the
trans-Atlantic contests were by no means
forestalled, but would become more inter-
esting than ever.

FAILURE ON 200 METERS

What lent great excitement to all M. De-
loy’s experiments was his being able to hear
the English amateurs trying in vain to call
America on 190 and 200 meters. He wond-
ered how long it would be before one of
them would hit upon the happy plan of us-
ing the 100-meter wave-length.

When M. Deloy had finished telling me
his story, wec passed into the next room
wherc his installation is*fitted up, Turning
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Crystal Detector

Four Tube Reflex Set With Loop
Three Stages Radio Frequency Amplification
Three Stages Audio Frequency Amplification

Acme Kleerspeaker

113

. « - having tried almost every circuit on
the market, I find that theve is nothing that
will compare with this hook-up in any way.”

“MY list of call letters is too long to mention in this
letter. . . . This circuit delivers such volume from
points thousands of miles away .. . in fact, it brings in
the distant stations just as loud as it does the local and
without any distcrtion” . . . writes an enthusiastic builder
of an Acme Reflex.

This Reflex circuit was perfected by our engineers after
eighteen months of testing and experimenting. It gives
the best consistent results for the least expenditure, the
least construction and tuning effort and the least trouble.
It brings in the distant station loud and clear and it won't
annoy your neighbor.

FOR BEST RESULTS-—Follow the diagram closely
and use only the best apparatus. OUne Acme booster writes
us: “Acme is so far ahead in every way that we would
be foolish to attempt this hook-up with any other make
of transformer.” Write to us for “Amplification without
Distortion”—a booklet containing wiring diagrams and
helpful points on construction and operation, Use the
coupon. k

ACME APPARATUS COMPANY
Cambridge, Mass.

The Acme Radio Ire.

quency Amplifying

Transformer R-1, 2, 3,
4 for distance

The Acme Audio Fre-
quency Amplifying
Transformer Type A-2

! ACME APPARATUS COMPANY, 2

g Dept. 25, Cambridge, Mass. B

§ I enclose 10 cents (U, 8. stamps or #

§  coin) for copy of new edition of “Am- W

8 pliication without Distortion” contain- B

e F - . ‘ s B ing complete instructions and wiring 1
. ) N . =77 ). bedd [l amame : diagrams for making my set “Reflex.” :
B Name ..ovvieiiiiiiiiiiiaanees vees B

Py P o 1 Name .. z

Or ampiyjIcars0m7 : :

A B OSEreet .. i ireiraasaarrsess

1 L]

: City . .o s, State.....oovein :

T e k0 ut
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to bis super-heterodyne he told me the story
of his struggles with that circuit. This one
was the third he had built since 1921 and it

r*'.W"l'l,;;]_‘[: a whale of aetence Gk '___ was the most successful. With it be was
: f 2 k f”. able to l7lear Mr. Schnell’'s signals while

- 1ak ? 3 : standing 7 feet from the phones. He con-

JuSt a tew cents ma e' : e ; structed it with very great rapidity, thanks

to the invaluable Brunet Radio Blocks. His
super-heterodyne can be seen on the right
side of his bench in the photograph, while
the cabinet on the left is his new type CR-13
two-tube short wave receiver, Turning to
the other side of the room, M. Deloy showed
me the set which transmitted the signals
heard by -the American amateurs. It is a
single coil circuit vsing two 250-watt tubes
with 25-cycle 4,000-volt plate supply. M.
Deloy affectionately calls it his “QP hook-
up” because the circuit originated with Mr,
Reinartz, whose other call letters as the
whole world knows are 1QP. His imstalla-
tion is, considering the short time which he
had to fit it up and begin his experiments,
necessarily rather sketchy and hasn't got
that well polished look we have been advised
to put into our laboratories, but it puts the
goods across and it's the main thing in spite
of the drill sergeant! From left to right
can be seen the counterpoise condenser, the
aerial ammeter and concenser, and behind
that the inductance coil; next comes a 50-
watt grid leak tube with its rheostat, and
behind it is the grid condenser and filament
ammeter, the stopping condensers and the
two 250-watt tubes with their rheostat and
filament voltmeter. On the right of these
comes the plate milliammeter, the choke coil,
the “Ferrix” 4,000-volt transiormers. In the
foreground of these are the keys.

The tubes used by M. Deloy were of the
well-known French make “SIF.” The first
anuwouncement of the establishing of two-way
communication was made to the greater pub-
lic by this firm at their stand at the big ex-
hibition of Physics and Wireless, held at the
Grand Palais, Paris, during the first {fort-
night in December. The first announcement
to be made to the public was made to a small,
special audience by Dr. Corret, the organ-
izer in France of the trans-Atlantic essays, at
a lecture he was giving at the Sorbonne un-
der the auspices of the Radio Club of

i France. He read the telegrams of the

— all the tﬁﬁé?’i’ﬂfe American amateurs sent to General Ferrié
oot A an inarv cigarette and himself a_nd provoked an euthqgastlc

between Jast ord y ag demonstration in honor of that great French

and—FATIMA, the most skillful amateur Léon Deloy.
blend in cigarette history. '

Corresrondence from
Readers

(Contimted from page 1264)

fm

of hearing code and want to hear the home
stations you get squeals, cat-calls, howls
and moans from regenerative set owners
who either cannot or will sot learn how to
tune in.  These noises are the death cries
of radio unless something is done soon.
There are three $250 outhts within a milc
af my home which are gathering dust be-
| | cause their owners have become disgusted
il ¢ trying to receive under present conditions.

{t may be a vear, perhaps two. before a

Unbroken Reception

TTH a crystal detector, pevfect reception is pos-
sible only when there is perfect control of tension
on crystal. The DE-TEC-TONE gives you this—and
wore. It gives you a range of volume not possible
with the ordinary detector.

The secret lies in the full micrometer adjustment
that stays put with eaeh adjustment. No jar can
change if. Insures finer tuning, greater

f distance, unbroken reception. decline will be noticeable, but it is coming
A i Mounts in clips like a cartridge fuse, unless the ether is cleared in some manner.
DeTecTone E = — instantly adjustable, reloadable, de- Some dealers have told me that they will

— TRADE-MARK-— — . .
TRADE! — tachable. Unequaled for reflex circuits.

Wherever a crystal is used, DE-
TEC-TONE will give better results.
If your dealer hasp’t it, send $1.50 to
Pyramid Products Co., 117 No. Dear-
born St.,, Chicago, I1L

'DE-TEC-TONE

CRYSTAL DETECTOR

drop radio apparatus as a line as soon as
the present season is over.. They agree that
the husiness is headed for a big slump un-
leas something is done.

In everv city and large town in the coun-
try will be found radio “experts” who are
selling outfits from $10 up, and nearly all of
them are of the single circuit regenerative
tvpe, made up of ten-cent store parts, dollar
“moonshine” tubes and dollar variometers
and variocouplers.  The condensers are
paper and tinfoil—I have actually listened
to faint music from a cheap fixed condenser

»
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ood Bye! Variocoupler
Enter Erla Selectoformer

A Sy
Eda transformers eliminate
distortion while increasing
range and volume. Uniformly
effective on 200-700 meters.
Reflex and cascadetypes. $5

Assembly of radio apparatus
is enormously simplified by
Erla solderless connectors,
made in sizes and styles for
every purpose, Liat, 3cto 5¢

Reliable and clear reception
is asured through the Eda
fized crystal rectifier, re-
quiring no adjustment and
lasting indehnitely. List $1

Erla condensers alone carry
a certificate of accuracy on

their labels, Look for the
words "' Tested Capacity”
when buying. 35cto 75¢c ea.

& :
Combines Improved Properties of

Coupler and Wavetrap

Again Erla contributes notably to radio advancement.
Erla Selectoformer, replacing alike variocoupler and wave-
trap, greatly increases volume and selectivity in radio
receivers, at the same time reducing cost.

Selectoformer, as the name implies, operates simultane-
ously as a selector and radio frequency transformer, pick-
ing off of the antenna the one wavelength desired and
amplifying it to normal strength.

Thus is avoided the interference common to receivers that
depend for selectivity upon tuning the coarse antenna
system. Also, because of the amplification brought to
bear, there is eliminated the loss of energy encountered in
wavetraps of conventional type.

With Selectoformer, distant signals come in loud and clear,
even with powerful local broadcasting in progress. Tone
quality, likewise, is greatly improved, through reduction
of static and other disturbances.

Control of the Selectoformer is effected through the 23-
plate condenser already built into most receiving units.
Installation 1s a matter of moments only.

For complete details regarding this and other Erla im-
provements, including latest reflex circuits, ask your dealer
for Erla Bulletin No. 20, distributed gratis; or write, giv-
ing your dealer’s name.

Electrical Research Laboratories
Dept. C. 2515 Michigan Avenue, Chicago

Superior worth of Erlaaudio
transformers, shown in their
exclusive ability to amplify
three stages without distor-
tion, improves any set. $5

Patented telescoping rim of
Exla bezels fits any 34" to %"
panel,neatly gcreeningopen-
ings required for tube venti~
lation. Nickel or enamel, 20c

Supremebeautyanastrength
arecombinedin Erlasockets,
with heavy, nickeled shell cast
into moulded Bakelite base.
Many other advantages. $1

Manufactured with jeweler's
precision, Erla phone plugs
offer maximum gervice and
intrinsic value. Handle two
sets of headphones. List 75¢

E
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Montg

The Oldest Mail Order House isToday the MostProE v

¥ 3 on
Guaranteed
Radio Equipment

Write us a post carda
Address Dept. 2-R
and we will send you free this 52 page cata-
logue of radio sets and parts. It also con-
tains explanation of radio terms, map and
list of broadcasting stations and much
radio information, including an explana-
tion of successful hook-ups and circuits.

You will be amazed at the low prices
Ward’s quote. A complete tube set having
a range of 500 miles and more, including
tube, head set, batteries, and antenna
equipment, as low as $23.50.

This catalogue contains everything for
the expert and amateur. Complete sets
and every improved part for building sets,
all the most up-to-date devices—at the
lowest possible prices.

Headquarters for Radio
Montgomery Ward & Co. is headquarters
for Radio, selling everything direct by mail
without the usual ‘‘Radio-profits.”” Why
pay higher prices? Ward quality is the
best and the prices will often save you one-
third. Everything sold under our Fifty
Year Old Guarantee—Your Money Backif

YouAre NotSatisfied. Writetoday for your
copy of this complete 52-page RadioBook.
Write to our house nearect yow
Address Dept. 2.R

Chicago Kansas City

ﬁ;ﬁf, Ore. Ft. Worth oam%
ometyWard & ©.

Established 1872

2-LO, LONDON, ENGLAND
ON ONE TUBE

Another Record for the

ELGIN SUPER-REINARTZ

concluding announcement,

casters, who had charge of the tests,

Tuesday, November 27, during the test period between 9 and 9:30 P. M., Rev. E. A.
Cole in the residence of J. A, Mclver, of Roodhouse, lll., while operating a set made of
materials and in accordance with the hook-up furnished by the ELGIN RADIO SUPPLY CO.,
tuned in 2.LO, London, England, using receivers and but one tube.
was lighted and the loud speaker used, so that four people could hear the program and
The numbers, time, and the order in which they were played were

Officially Confirmed

by the St. Louis Post Dispatch in conjunction with the National Association of Broad-
(See page 34, St. Louis Post Dispatch, Dec. 2, 1923.)
This same hockup has been advertised extensively as the one which brings in stations
2,000 miles overland on a loud speaker and one tube; and this has been demonstrated
so often as to need no repetition.

Send a two-cent stamp for circular giving one, two, and three-tube hookup, and price
list of parts for this remarkable circuit. Address the

: ELGIN RADIO SUPPLY CO.
209E CHICAGO ST. ,

Later another tube

ELGIN, ILL.

‘WHY NOT

spend Spring,
i mer an Fai
ering butterflys, insects? I hug hendreds ©
kinds for collections. Some wort!

Simple outdoor work with my instructions. pie-
tures, price-list. Send 10 ceats
for my Illlustrated Prospectns betote sending
butterbies. Mr Sinciair,

Lealer in Insects
Dept. 37 Ocean Park, Calif. '

$1 to 57 each.
oot stamps}

out complete line of 1500 Good Taols
GOODELL-PRATT COMPANY
i Toolsmiths
Greenfeld, Mass., U. 8. A,

Write for free catalog illustrating and describing
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with the headphones off. Two ten-cent

stores in the nearby town cf Lynn have em-
ployees who are selling complete sets, all
made up of parts sold in these stores. One
of these employees told me that he was
booked up with orders for more than a
month ahead; that he could make up two
sets every evening, selling them with tube,
headset and wire for aerial and ground for
$16.50, and another kind for $12.50; still
another for $32.50, the last having audio)
frequency transformers at 90 cents each and
two or three tubes,

There are four such sets in my immediate
neighborhood. They do get the nearby con- -
certs fairly well, but their owners want to
compete with the four-tube, expensive and
well-made set next door, so they try to get
Hong Kong, Liverpool and Etah Harhor.
By means of keeping their tubes oscillating
for hours and a continuous twirling of dials,
once in a week or so one of them will faintly
hear a distant station. 1f they do not, they
keep trying and say they do.

There are 20 such outfits to one decent
one. At best they are hound to inter-
fere, but placed in the hands of those who
lknow absolutely nothing of how to handle
them they do little except interfere with
one another. If they get nothing, the rheo-
stat is turned up higher; the more juice
they use the more their owners think they
have a chance of receiving something.

These salesmen, and the legitimate radio
stores are exactly as bad. They give per-
functory advice as to how to run the set,
collect the money and turn them loose. 1
ran across one man who had sat from 7
until 11 p. m. every night for nearly two
weeks and hadn't been able to get a sta-
tion. He was causing so much interference
in the neighborhood that he was traced.
His was a single-circuit, ten-cent store out-
fit with a dollar tube and a 150-foot aerial.
e didn't get anything, but I'll tell the
world he was transmitting something. We
found he had a rheostat which was as ef-
fective as so much copper wire—the current
was either on {nll power or not on at all.
I gave him a Bradleystat out of pity and
now we have comparative peace, as [ fixed
the Bradleystat so that he couldn’t put all
the current in the battery on the tube.

I want to see radio stay, but it is going
out unless there is some regulation regard-
ing regenerative sets and a whole lot more
regarding code. et any person listen in on
WJZ or WEAF in this section and hear
more than one-half of the concert.

As for writing to broadcast stations,
while I believe it should be done, I also
helieve that Jetters are going to be very
few. 1In the first place, a great many per-
sons hate to write a letter on any s$ubject;
many others do not know what to say. The
novelty has worn off and concerts are being
taken ay a matter of course.

Radio receiving outfits are-a luxury, and
luxuries should be taxed and the money
used to pay for concerts. The tax should
carry with it a license to operate a receiv-
ing set and the ten-cent store kind should
carry both a tax and a jail sentence.

The tin-pan loud talker did its best to
kill radio, but the novelty and the idea of
getting something for nothing carried it
along. The novelty has worn off except
with the new crop of buyers who are pass-
ing by the well-made outfits and purchas-
ing stuff because it is cheap.

The radio sky-rocket has gone up with a
flare; it is coming down now with nothing
left but the noise. If the industry is to sur-
vive and grow, there must be regulation, not
only of commercial code, but of broadcast
listeners,

A. E. STarkry,
281 Lincoln Ave., Saugus, Mass.

EXACTLY
Editor, Ranto News:
Allow me to answer the questions put
to me by Mr. Brakenridge in his letter
printed in the January issue.
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KELLOGG RADIO PARTS

' to Mount
10 Wire
to Solder
to Tune

No Fussing orRe-drilling, Just Mount and Solder

They furnish every convenience for quick efficient
assembly. And when connected—“O Boy!”

Did you ever hear such volume and still so clear and
distinct!

That is the satisfaction of using Kellogg radio equip-

ment—it puts the ‘Ray’ in Radio.

Join the group of “Happy Radio Fans.” They are
strong believers in quality, and Kellogg apparatus

S\VI‘I‘C HBOARD

1066 West Adams Street, CHICAGO

& SUPPLY COMPANY |
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Balanced/
RADIO RECEIVER
» Tube capacities, in balance as perfect as the bal-
ance of the gyroscope upon which the aviator's life
depends. Clears reception of regeneration, reradia-
tion and body capacity effects. Tuning, no longer
a matter of guessing, but positively precise. Stations
once located, always found at the same point on the
dial. As simple to use as a phonograph. FEach
Eagle Receiver balanced— (tube capacities neutral-

BALANCED AS ized) individually, by foremost radio experts.
PERFECTLY AS
Tne GYROSCOPE Sponsored by a well-reputed manufacturer. Guar-

BALaNCES
THE AFROPLANE

anteed without reservations.
Licensed by Independent Radio I\Ian\ér%(éturers, Ine.,

under Hazeltine Patent Nn. 1,45 Dated
Mavch 2Tth, 1923, and other patenls pending,

Write for Illustrated Leaflet

e
W
BN
=

EWwaRk NEW JER®

- =57 0
«GLE Rapio COME

20 Boyden Place

Keep your Cuslormers

satistied
[EveRgTHms

Progressive Radlo Dealers in all parls of the country realize the lmportance of handling strictly hlgh grade radio
materials and apparatus. This organization wholesales exclusively,——they represent only the leadlng radlo eguip-
ment manulacturers,—thelr products aro guaranfeed,—they are, therefore, a dependable source of supply, and Lhe
type of jobber you should tie up with for your redquirements. -

Hommel's Encyclopedia of Radio Apparatus 246-§ Qives Camplete Details,
Write for your capy.

530-534 FERNANDO ST, —— = §482Z ——— PITTSBURGH, PENNA
ARE

vouo SELF-CONSCIOUS

Embarrassed in company, lacking in self-control? Let
me tell you how you can overcoine these troubles.
M. VERITAS, 1400 Broadway, New York City

LEICH ELECTRIC CO.,
Leich Headphgnes. Non Tune Rectifiors,
L’-Radio Jatks and Plugs
Write for complete Radio Bullstin I‘fn-m.
Genoa, Illinois.
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I agree with him that the raw A .C.C.W.
transmitter is “debunque,” as I said be-
fore. Also, that on about double the wave
it has a beautiful harmonic which is hard
to get rid of if you live near the station.
Well, how many hams have raw A.C.C.W.
transmitters? Here's the way it goes:
Suppose you and I live three blocks away
from each other. We both want to get on
the air as soon as possible, so we do it and
use the least possible apparatus, just raw
A.C. on the plates of our tubes from step
up transformers. But we find that the
QRM is terrible. This speeds us up, along
with complaints from the Radip Supervisor.
We stock in rectifiers. Then the QRM
drops oft considerably but still haunts us
to the extent that something else must be
done, We also note that for the same in-
put we get a better output by using recti-
fiers, ¥.B

Then one night we hear that station
across the river whose A.C.C.W, was most
annoying, and this time his note is a pure
whistle. How cum? So you give him a call
and say QSB, D.C.CW. here, OM, when
did you get the motor-generator? And he
comes back: “Still using A.C. here OM, put
new rect. and filter.”

So you look up the filters and find they
improve your set 100 per cent. and you
begin getting reported, QSB-D.C.C.W.-
QSA-FB; that, in brief, is the evolution of
every amateur station, and every C.W. you
hear is in some stage of it. Tonight see if
vou can guess which stage each fellow is in,
make a note of it, and next month try again
and see what improvement each fellow has
made. That's the way OM, you'll be doing
it yourself soon, vou bet !

Now, to get back to the QRM caused by
harmenics: Did you ever stop to think

about the QRM which Jots of broadcast

stations are causing to the Hams?

Around New York there are about four
real good broadcast stations, but WEAF
is the only one which does not seriously
QRM 200 meters. Tests have failed to dis-
close any harmonics from that station. But
during the quiet hours when we listen for
West Coast DX, the other stations are nuis-
ances. Of course we can tune them out, but
how do we know but what 6PL is hiding
under WOQOR’s harmonic? If both are on
the same wave-length there's no hope. Did
vou ever stop to think about that side of the
harmonic question? T address BCLs in
general when I say that.

And now to settle the QRM question be-
tween us—BCLs are bothered by amateur
transmitters only to a negligible extent—the
Government settled that. Only those BCLs
along the seaboard are bothered by commer-
cial stations. Here's where the rub comes—
It’'s your radiating tuners that are spoiling
the game. Their owners will cause regen-
erative tuners on waves of about 220 meters
to be taboo in this country if it continues,
Wait and see, OM!

Why not below 220 meters? Just listen
down there and see if you hear any squeals
from receivers. Why none? I wonder!
There ought to be a law that every prospec-~
tive regenerative set owner would have to
pass an examination and operate a single
circuit receiver with an antenna radiation
meter in the antenna lead as a test. The
only daw in that is—who would pay for the
burnt -out meters? Hil

Now, here’s a point you make that I must
question. I quate your letter: “The aver-
age amateur C.'W. wave is not as sharp as
the good broadcast wave” Why compare
average and good? That would throw it
into an entirely different light. Wouldn't
it? Reconsider.

You must realize that broadcasting sta-
tions are backed by capital. If something
is positively necessary, such as good modu-
lation, which the BCL public demands, then
the B.C. station will buy it. For good
modulation of high powers sach as the
broadcast stations require, the Heising sys-
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LARGEST SELLING TRANSFORMERS IN THE WORLD

TRANSFOI

Amplifying

for Utmost Volume — Undistorted!

Use any good loud speaker and
All-American Power Amplifiers

Months ago, the most severe receiving
tests and laboratory comparisons pos-
sible to devise, repeatedly demonstrated
~ that All-American Power Amplifiers
were the most efficient, most thor-
oughly satisfactory transformers ever
produced in the history of “push-pull”
power amplification.

Now, from all over the continent, radio

delighted wvein, the other users are ex-
pressing themselves,

Accustomed as we have been, for years,
to having the virtues of All-American
Audio Frequency and Radio Frequency

Standard Equipment
on the better sets

Transformers praised to the skies by &

radio “old-timers,” we can only say
that All-American Power Amplifying
Transformers seem. even more popular

enthusiasts are writing in,
further confirming this
verdict.

“Results were astounding the famous
—both as to clarity of

tone and clear wvolume.

We Will Send You

the latest All-American dia-
gram ‘and circular, describing
Power Amplification;
All - American
book of Tested Hook-Ups—
on receipt of 4¢ in stamps to
cover mailing charges.

—if that is possible,

The consensus of opinion
is that the addition of the
popular “Push-Pull” form
of power amplification to
an audio frequency ampli-

also

The ‘All-American’ people
are certainly producers when it comes
totransformers”—is the message which
followed an All-American power ampli-
fication demonstration at the Duluth
Chamber of Commerce. In the same

RAULAND MFG. CO.

fier — by means of Al
American Power Amplifiers—results in
amazing volume (whelly undistorted)
with a roundness, richness, depth and
purity of tone positively unequalled.

See your dealer promptly.

204 North Jefferson Street, Chicago

Pioneers in the Industry

_ All-American
i Socket

One-piece molded
i bakelite—for panel or
base mounting,
Finest socket money
can buy. Only 75c.

Ower half a million “All-Americans’”’ in use

All the Better Dealers

Recommend

The “All-American”

Power Amplifying Transformers for “Push-
Pull” Cirenits. (Input and Outpuc Types.)
Price each $6.00.

All-American Audio Frequency Trans.
formers ave available in three ratios: 3-1,
5.1, 10-1. Prices: $£.50, $4.75, $4.75.

All-Americans are best--no need to paymore.
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TRADE S C MAREK

Generators—Motors—Dynamotors—Motor-Generators
Stand Supreme in Wireless Field

This Special 4-Unit Set made for Wis, Dept. of Markets—the largest Broadeasting Station in
existence. A 10 H.P. Motor—two 1,000 V., 2,000 W. Generators to operate in series, producing
2,000 V. and 4,000 W. and one 12 V. 2.000 W. Tilament Current Generator.

Send for Bulletin 237A listing over 200 commbinations. We design and develop Special Apparatus
g for Special Purposes.

DYNAMOTOR

BATTERY CHARGER . ,
Many Sizes — with or without Sizes to At all requirements
Panels

SOLD BY PRINCIPAL DEALERS EVERYWHERE

ELECTRIC SPECIALTY COMPANY
211 SOUTH STREET STAMFORD, CONN,, U.S.A,
Pioneers in developing High Voltage Apperatus

FLASH!

Another tube gone—"B"" battery wires crossed for only an
instant. RADECO Fuses would have saved it—they are saving
thousands of tubes for satisfied
radio fans, Read this letter & 1358 Washington Strect,

West Newton, Mass.
Rapic Eourrmext Co.

2+ Stuart Street, Boston
R a d e C O GENTLEMEN;

I am writing to give you an experi-’

Safety FuseS ence which I recently had which may
he of interest to you.

I am a Radio fan, and have experi-

may be attached 1nan nmented with many types of hook-up.
. I have also had the unfortunale ex-
mstant to any stand- perience of “blowing’” several Radio

i : tubes. Reeently a friend of wmine
ard tube gog m any recomimended your fuses, and I pur-
standard soclet. chased three for iny three-tube set

which T am now using. Shortly after
installing these fuses, in attempting
to fighten a loose connection, my
type of tube used screw-driver accidentally touched the

* “B’" battery lead. All three fuses
were blown, and I realized that if it

In ordering, specify

1 had not heen for the Radeco Fuses I

Prlce SOC eaCh would have lost all the tubes in my

At vour dealer's set. T am inclosing herewith $3.00

o o+ by mail postpaid for which please send me six fuses

for UV201A tubes, as T do not wish
to be without them. You are at

x . j
Rale Equlpment CO. liberty to use this letter in any way.
Dept. 1 20 Stuart Street, Boston, Mass. Very ‘If“]y_ ;""““B
New England’s Oidest Exclusive Radio Howusce Rax® J. Bopay
DEALERS: Write for our proposition.

" Be sure and

Wholesale T = F snecil.?ON
: : 3°8” “WILMING
i a.' S CO Radlo ] B R FIBREU
NexlthDF Equipment - i '- - Sheets, Rods, Tubes, Washers, Etc.,
KDKA Specialties

Wilmington Fibre Speciadty Co. Wilmington, Del.
Branch Qttices “‘Everywhere”

Same Day Shipments
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tem is best. Now, the Heising system de-
mands a constant current input and it is of
such nature that shunt capacity in the filter
by-passes the modulations which consist of
pulsating or alternating currents, and as
such, they pass through the condensers
shunted across the leads to the plate. There-
fore, 1t is clear that the input must be pretty
consant before it gets as far as the filter,
So, you see, it is necessary to use a special
motor generator or else batteries. Now

. both of these power sources are expensive,

so Hams resort to rectified A.C. for the
most part. Of course, the output of a tube
fed by R.A.C. will not be as sharp as a
motor-generator supply, unless it has a top
notch filter. That explains it, I guess. It's
like any competition where one competitor
has the $§% OM, see?

Now you quote me wrong next. I do not
question if any DX is done on single cir-
cuit tuners, OM, merely whether or not the
majority of Hams use single circuits. I
know that DX can he done on a single cir-
cutt—I used to use one. It's not a question
of DX, nor one of volume; selectivity is the
right button to push (the other will follow).
Neither is it a question of circuit superior-
ity. It's the way the set is made. Let that
sink 1n.

Now a word about the results you quote.
As to the results described in January, 1923,
Raprto NEews, page 1289; didn't vou notice
that 6ZY used a Beverage antenna? That's
the point OM. Think it over, and read the
Editor's note to the letter of Carlton J.
Lake, page 727 of Rapio News for Decem-
ber, 1923, That little note started quite a
commotion. Hi!

What T just said applies to the DX record
of 6ZY described in the February issue also.

Now about 5IM’s station description in
the July, 1923, issue. Why don’t you tell the
whole story? He says, “The receiver is of
the single circuit type—it shows a remark-
able degree of selectivity, comparing very
favorably with the three-circuit sets'
“Compares favorably,” not better, nor as
good! Get that?

Now don't say that the American amateur
is behind on his receiving ! Yes, the French
and British hear us, but on what? Super-
hets, as you say, radio frequency Reflex:
yes, but come right down to a compact,
easily controlled set, and the American
amateur with his set plus one step can’t be
beaten for a two-tube recejver.

Now don't kmock Godley either; if he
could receive American amateurs i1 Eng-
land, why couldn’t English amateurs do 1t
too? They are doing it; certainly they're
not dumh! That doesn’t make Godlev’s ac-
complishment any smaller. Right?

And last, let me agree with you about re-
generative receivers, also let me say that I
agree with 1BAG entirely, and that I also
agree with 70Z in the December issue; why
not give the three circuit receiver a fair
trial 7 Use one for about three months and
then go back to the single circuit. Thanks
for vour attention QM.

E. Pracox, 2ADH,
52 Radford Street,
Yaonkers, New York.

FROM A DEALER
Editor, Rapto Nrws:

Regarding an item on “inferior” goods:
The writer has heen in the radio supply line
for a considerable length of time and lately
has done repairing, rewiring and building to
order.

I have found that the reason for dealers
offering cheap materials is that the radio
fans demand them; we have handled only
well known standard parts and tubes, and
when we offered them at the advertised
prices which afforded us only a small
margin of legitimate profit, the answer
came, “We can get a better price else-
where,” The result was usually that a
cheap imitation was purchased.

A great many of the cut price stores ‘ad-
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HE illustration at left shows the
interior construction of the Magna-
vox electro-dynamic Radio Reproducer,
a type representing the greatest ad-
vance ever made in radio reproducing
equipment. The diaphragm {shown
above) is of special interest, as explain-
ed in the body of this advertisement.

A1-R—$59.00

This instrument (Magnavox
Combination Set) consists of
Magnavox electro-dynamic
Reproducer combined with a
Magnavox Power Amplifier in
one unit. It is an important
addition to Radio in the home,

- MAGNAVOX-True
Radio Reproducer

HE basis of the operation of a Magnavox Reproducer is

its diaphragm, the importance of which can be seen from
the fact that it is required to render an almost human ser-
vice in recreating every tone and quality of instrumental
music as well as speech.

This diaphragm (as illustrated) has been designed and
constructed in accordance with entirely new principles. Its
shape, size and special character make it capable of respond-
ing to the widest range of tones.

But even this highly efficient diaphragm might be handi-
capped by operating restrictions—every diaphragm must
have a vibrating force applied to it, and the inherent ability
of any diaphragm will be injured if it is affected by me-
chanical operation or other foreign influences.

The use of the electro-dynamic principle of operation
(found only in Magnavox Reproducers) removes all objec-
tionable influences. This principle, utilizing the famous
“movable coil” permits the Magnavox diaphragm to respond
in perfect unison to the original tone.

These exclusive features, fundamental to radio repro-
duction, account for the superiority of Magnavox Radio
cquipment,

There is a Magnavex for every veceiving set: Type R
for storage battery sets, and M1 for dry battery sets.

THE MAGNAVOX CO., Oakland, Calif.

New York Office: 370 SEVENTH AVENUE
PERKINS ELECTRIC LIMITED, Canadian Distributors Toronto, Montreal, Winnipeg
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How You Can Know
Latest Facts
about RADIO

The very best way to know all Radio. facts is to own a Lefax Perpetual Radio
Handbook. When you buy it, you become a registered owner. That means
complete facts as they are discovered, are mailed to you every month—printed,
punched, ready to insert instantly in your Lefax Handbook. Lefax doesn’t,
cannot grow old. It keeps on giving you information, but you pay only once.
There is nto charge for the first twelve monthly mailings.

Here is a different, better book on Radio. It was written by Dr. J. H. Dellinger
and L. E. Whittemore, Chiefs of the Radio Laboratory, U. 8. Bureaun of Standards,
Washington, D. €. Ordinary books on Radio grow old and out-of-date almest
as soon as printed. Changes occur rapidly. Lefax gives them all, as they
happen. You get all the new ideas, in loose leaf form, pocket size, heautifully,
accurately illustrated. And you get a complete list of broadcasting stations, with
full information about each ome.

The hinding is flexible imitation Morocco leather—long, leng wearing and very
attractive. Pages are most readable and are indexed with linen tabs, plainly

marked. There isn’t anything else like Lefax, by any name or in any form.
Look into it. Ask your Radio dealer, book sfore or stationer for

LEFAX

Published by

LEFAX, INCORPORATED
147 South Ninth Street Philadeiphia

Perpetual
Radioc Hardbook

Cherrical
Recrifier

31.95

70x

DUTHO

Fansand dealersalike are enthusiasticabout Dutho B’ Batteries. Fans—for their unfailing per-
formance and long life. Dealers—because of their unvarying satisfaction with their customners. Testi-
monial letters from dealers would indicate this was almost universal.

DUTHO “B” BATTERIES COST YQU LESS—LAST LONGER

They eliminate all battery noise and inrernal action. This
prevents distottion.
visibility at all times and make surface discharge impes-

6 x2% w2}l

Weight2241bs,

!

RECHARGEABLE
STORAGE “B”»

BATTERIES

DUTHO Barteries are sold DRY CHARGED, with
solution in separate container. Once filled your batcery is
fully chatgedl,: ready for immediate use, Ordinary care in
following directions will make DUTHO ‘B’ Batreries
last indefinively. Thousands in use coday.

Heavy, individual glass tubes permic

sible. You can see when and how to

‘keep them up.”” Condensing cham-
ber in each cell oveccomes fumes and
prevents spilling.

DURKEE-THOMAS PRODUCTS COMPANY
1228 FOLSOM i;‘ﬁ{EET SN FRANCISCO

Weight 4% lbs. Weighc 8% lbs.

Prealers: Write for attractive proposition.

|

‘B'BATTERY
50VOLT |

KENN EDY
Q’hc&oyalty@ of Radio

See your dealer for demonstration of Kennedy re-
ceiving sets or write us for deseriptive literature,

THE COLIN B,

Saint Louis

Jack Switch

$1.00
To open and close civcuits, Made in four
styles,  Cumplete with On and Off” name

Ask your dealer,

plate, knob and  pointer.
Catalog free.

Carter Radio {0, |
207 §. State St, CHICAGO

KENNEDY CO.
San Francisco
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vertise standard materials at prices cut
helow regular cost, but when you try to buy
any, the last one was just sold a few min-
utes ago, and the buyer is handed the cheap
mmitation and he falls for it, because he was
lured by the advertising of standard goods
at cut prices. You will not find any legit-
imate well-established dealer offering any-
thing bnt standard goods at standard prices.
Why not patronize good dealers and pay a
fair price, so that the dealer can make a
nrofit?  If this is done, the radio fan will
not be cheated so many times.
CearLES WINKLEHAUS,
84 John St,,
New York City.

DX IN THE HIGH SIERRAS
liditor, Rapio NEws:

While making a trip to Return Minc, sit-
uated in Nye County, 12 miles from Ione,
Nev.. and accompanied by G. W. Pratt of
San Francisco, Calif., President of the Re-
turn Mining Company, I decided to find out
what results i1 radio reception could be ac-
complished at that elevation.

My receiving set consisted of a 4-tube
Neutrodyne which 1 constructed. Tubes
used were 201-A’s for amplifiers, and a gas
content tube for a delector. “B” Dattery,
22%% volts on the detector, 80 volts on the
amplifiers. The “A” battery was a 6-volt
ignition to begin with, but there is a sequel
to that part of the story.

Arriving at the mine, a single copper wire
was run from the hoist derrick to the cook
house, a distance of 125 feet, with a 15-foot
lead-in; the direction of the aerial was
N. E. to S. W. The ground was 75 feet in
length and was fastened to a crowbar
driven through the ice into a pool of water.

With everything hooked up at 4 p. m.. I
put on the “cans” and began tuning. FEv-
erything was dead, not even static was aud-
ible, Thinking that some connection had
become disconnected during (ransportation,
T went over the wiring carefully, but found
everything O. K. While sitting back in my
chair gazing at the set and wondering if it
would be better to drop it into the mine
shaft or take it back with me for the spare
parts it might contam, I suddenly heard
faint music coming i, this was at exactly §
p. m. Upon tuning in the station, I received
the shock of my “radio life,” for it was a
New Yark broadcasting station. This fact
was verified by Mr. Pratt and some of the
miners present, and then the game of “Radio
Golf” was on. For the next few hours I
logged the entire area of the United States;
and, give me credit, I also noted the dial
settings of the stations as received. Here is
a part of the record giving an idca of the

area covered: New York City, Newark,
N. J., four Canadian stations, includi'ng
Vancouver, B.C., Lincoln, Neb., Mobile,

Ala., Ft. Worth, Tex., Davenport, lowa,
Denver, Colo., Columbus, Ohio, Pertland,
Ore., San Francisco, Calif., Los Angeles,
Calif., Salt Lake City, Utah, and stations in
Montana and Wyoming.

The following day I constructed a loud
speaker from a rusty piece of stove pipe,
and using one phone element had Mr.
Pratt, who knew nothing of tuning, take
the dial log, and all the stations previously
recorded were easily found by him, and
came in clearly enough to be audible over a
room 30 feet square,

Bedtime stories, lecttires and music came
to that group of wondering miners, for this
was their first experience in listening to
radio broadcast. Then suddenly everything
faded out. I took a turn and found the “A”
hattery had Dbecome exhausted. This diffi-
culty was met by my friend Pratt who
brought his automohile into action, drove up

"close to the mess shack and connections
were rapidly made to his auto battery, That
was some battery, for I never had clearer
reception. With new stations coming in as
the earth’s rotation brought them to their
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AL O e R0
500 509 IMPORTANT !
South South Any individual part in any of the six
State State ﬁ:tt::;s a?e{?l: sll;neac)l(albsedﬂgggh?:i’igessflpsat-
Street Street ed under ¢olumn headed ““Our Price.’”
Chicago Chicago COMPLETE
TIL, 1L INSTRUCTIONS
Dept. N-6 Dept. N-6 for assembling and bluepcints for wir-

ing arve included with each outfit. |n-
ONLY BRAND NEW MERC}]ANDH T structions written so everyone can un-
derstand them. No special skill or

ﬁechni:alcI knowledge dreqmred —a few

By “‘Salvage”’ we DON'T mean something that has been used—we purs and you're ready to tune.in New
handle nothing but brand-new merchandise. York, Los Angeles—any of “em!

What we do mean is this: a manufacturer over-produces. He needs PANELS F R E E

cash. so he sacrifices his stock. OQur business is to buy—to “Salvage”

READY FOR YOU! —such stoeks by paying spot cash for them. We bought 40,000 Auto- DRILLED
lEl)ur nt;aw 48-page catalog illustrates and matic Head Sets in this way, 10,000 VT-2 Tubes, 5,000 Radiolas, ete. Specially drilled panels are included
escribes 10 complete receivers and parts I . . i
to huild them. 1t sontains meses thou: But in order for us to keep cn taking advantage of such offers, we :é:?ribe:dch bﬂeio\»\:‘.hu {s‘; ;'IEI':S‘T;;" fal_';g
sand radio bargains which, because of must make a quick turnover. Therefore, we offer you the $10.00 servico ondy on pancls included with
¢ur enormous buying pewer, have not, Automatic Head Set for $3.65; the 312.00 VT-2 Tube for 3$7.45, cte. complete sets.
and ¢annot be duplicated elsewhere. e .

SEND A DIME FOR YOUR COPY “Salvage” to you means buy- —

TO-DAY. ing quelity merchandise for

3, COCKADAY RECEIVER

Complete Parts for
AUTOPLEX r

.'/leslf‘.xi/a” Formica Panel,
drilled and machined .,...... $l.89
9hx13axla” Mahogany
with hinged top

Automatic Electric

I John Firth Sotket . .33
{ Frest Plain Rheostat . 100
2 Moulded Awvtoplex Vari 7.30
2 3-inch Bakelite Dials .50
6 Binding Posts ,........ ... .30
I Single Circuit Pacent Jack ... .35
f 1,250 or 1,500-Turn Hnneycomh
Goil ... .. el 1.50
| 4x4xY% " Formica sub hase pan-
el, drilled ........ ... .25
{ '/4X2|/4X|/g" Formica Pane I
Coif, clamp drilled .......... 07
I Complcte set of machine screws
These headsets were formerly sold by the necessary  for assomhllng the
Automatic Eloctric Co., makers of tele- various parts ,...., .{no charge)
phone exchanges at $10 each, We bought 1 Hook-up for assembiing and wic-
their entire stock—40.000 phones—palid g o (No_charge)
spot cash and because of fhis buying 4 Lengths square bus bar wire for
gower {uneaualled elsewhere in the radip Wiring ..

i field) we are ahle to offer you a $(0
headsot for $3.65. OURP:FI’EE'A‘- $ ]_ 6 4.5 Il

== 30 years of experionce have preduced the
Automatic Headset. Coil Is wound with y
about 6500 turns of No. 40 enamel coated Regular Qur Price

coppor wire. D.C. resistance 1600 ohms, HAZELTINE NEUTRODYNE g’e'f’ﬁ% 1 Gookaday Coil . r.n... E{?ng

Impedance at averago music and voice
FREED-EISEMAN OR FADA LICENSED PARTS 1.00 2 Bakelife Dials

frequency {800 eycies) 21,000 ohms, (Ef- e

fective impedance rather than D.G. re- 1200 1 John Firth Socket ... .45
sistance is the big factor In a good §.00 Freshman Grid Leak and

headset.) Condenser . ............. .65

1.50 1 Howard Vernier Rheostat [.35

1.00 | Pacent Double Cir. Jack .50

ERLA I_TUBE REFLEX 80 8 Binding Posts .05

.04 7 Switch Points .02

Qur .50 1 Switch Lever - . .25

CONSISTING OF Price I 7xtd4x'% " Formica Panel 1.44

I Variocoupler ... ............ 53.45 Blue Print and Wire 1.00

23-Plate Variable Condenser . I.45 Baseboard .. .......... .25

3.30 2 23-Piate Condonsers ... .45

Erla Sockets ... .. ... .. . .. .
Erla Roflex No. 1 Transformer 445
Erta A. F. Transformer ..... 4.

Erla .002 Mica Condenser ...
Erla .001 Mica Condenser ...
Erla .00025 Mica Condenser..
Erla Fixed Crystal Detector.. .
Howard Rheostat ........... 1.
Bakelite Dials ............
Binding Posts ............ .
Doz. Switch Points & 4 Stops. gg

5 $11.95

OO0 N w oo
SCocowmoaan

_n—mm———_“__mm

Switch Lewv VErs ..o -
BYaxidxVe” Formica Panel .. 1.37 I 7x21x3/16 drilled formica panel 2 Bk Pty
QUR 20 90 ;!} l:‘{gwg;dd“?henstat 3 23-Plate Variable Condensers =
PRIGE § John Firth Bakelife Sockets 1 Wave %n;;rtoilfy”]i’UtNmefgmgormrs
2 Grid Neutralizing Candensers TUBE
| .00025 Micon Condenser
I Marco Variablo Grid Leak

REINARTZ DETECTOR and 2 STEP | Base Board for mounting

25 fest tinned copper
bus bar wire and com- 60
plete instructions  for .

nssemhlmg and wiring

5 Watt

$7.45

SHORT WAVE RECEIVER  About 1/3 of these 10,000 brand_new
genuine Western Eleetric VT-2 Tube

Repular Our  that we bought from the U. S. Signa
Price CONSISTING 0F Price  Corps have heen sold. Radio men kno
$10.00 2 Variometers --+»$3.90 fhat a genuine VT-2 Tube for $7.45

4 tube set..... £44.65
5 tube set..... §406.25

5.00 § Variocoupler ., . 2 Ty— “find’t
3.00 3 Bakeliie' Dinls ' Theso Tunes “ay be “rsed o AF "an
- ri C . i i
Reg. Price Our Price Reg. Price Qur Price t.10 Howard Rheostaf .. . ,?h';nea[';‘a’l,'sﬁnf?&'.“,ﬁ'g aHeyf“hravecy’h,ghe
Each ACH Each EACH 4.50 Mahogany Cabinet . ceo2 amplification facter than any tube made
$6.00 t Panal 7x28x3/16 inch. 53 92 $ .10 7 Binding Posts $ .05 2,25 Genuing Formica Panel .. 1.75  Not Navy defects—sold only as & sur
2.50 | Spider Web Goil ... ... : . VR ’ 80 8 Binding Posts 40 plus.  Characteristics: Filament 6 wvolts
6.00 | 23-P, Ver. Condenser. 3.45 .40 2 Dozen Switch Points ... .20 .50 Switch Lever .. ..... 25 current consumption [ amp. plate po
5.00 | {1-P. Ver. Condenser... 2.95 .02 6 Swifch Stops . .0t .40 12 Switch Paints - - .20 tential 22.5-350 volts. v
1.50 1 Howard Vernier Rheostat (.35 50 3 Switeh L 25 . 1.00 Freshman Grid Leak and
1.10 2 Howard Pklain Rhoastat . . |gg 1~00 5 B“’H]f E"}"rls -25 100 gnndeln.zer Dcamh:nei e .65
.79 3 Firth Sockefs ..7....... R . akelife Dials . . omplete Drawiug for As-
2008 Vdariﬂhletﬁrid'dm:( 3 10 1.00 2 Double Circuit Jacks ... .50 sembly and Wiring ... Honeycomb COlls
andonser (cartridge tyse). |I. : eui 1,500 Turns l
agg oMlonser (rartricde Ko .65 1 Single Gircuit Jask .... .35 $25.85  OUR 13 45 [»500 Turns 8130
can I0-1 and 3-1 or new 1.00 | Baseboard ............ .50 VALUE PRICE 1,000 Turns [.25
‘E‘ynl:)?‘dah;gn) and  Jow ratlo .75 Blue Print for Assembly. _50 750 Turns 1.00
TSOME e .50 25 Foot Tinmed Wire ... Bradleystat or Bradleyleak %3] Tumns . I8
DETECTOR $1 1 45 Universal 199 Turns o.50
DETECTOR urns . o, .40
ALONE PRt $29 95 NEW l 25 each 50 Turns ..o 00 L0
(with plain eondensers) TYPE 35 and 25 Turns ., .40
i i RPN F?‘JHUJIH]HL‘lHlﬂMHI‘«JWII\\I'WUHHHI{M i

LTt A T 1
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' Charge Your Radio

or "Auto Battery-~

Quernight for anickel
Why be bothered with the inconvenience and expenseo of
taking your storage battexry to a service station every

timo it reguires recharging? The

HONCAARGE
Che World's oMost Popular

<~ Batters»> Charger- #s

charges any AUTO, RADIO or *B’® storage battery in the
quickest, simplest and most efficient manner possible.
Connects to any lamp socket—operates silently—requires
Fuliy eutornatic in operation—absolutely

no watching.
safe.

Beautifully finished in mahogany and gold. No danger from
shock or fire—approved by Underwriters. UNQUALIFIEDLY

GUARANTEED. = Over 125,000 elready in use.

Six-ampere size for giIRadio, Autoand **B** storage batterics.
Complete with ammeter—no extras to buy—3$I18.50 ($25.00

in Canada).

FREE

and Gold Seal Bylletin.

which appears_orr Nameplate
and Package. No er chargep
is just as good1
The Automatic Electrical Devices Co.
118 W. Third St., Cincinnati, Ohio, U. S. A.
Largest Manufacturers Vibrating Rectifiers
in the World.

Ask your Dealer or write direct for free copy
¢ of Homcharger List of Broadcasting Stations,

\

HOE CHRTCERD,
VIQUALIFIEDLY
cumme

Build a beautiful long distance
set—for much less money!

There is no thrill like the thrill you get from a set

of your own creation.

tools required, when you use R P M Standardized
Units, Merely conrect binding posts. Fach R P M
Tnit is complete in itself,
R P M Units are efiicient in
performance, superior in quality and hare abso-
lutely mno bodv capacity.

tremely beautiful.

you can't buy better units.
every package.

No joints to solder, no
Moulded Bakelite—ex-

You_ can pay more but
Hook-np circuits in

This is the No. 102
R P M Mounted
Variometer. Bake-
lite panel. A great,
performer .....

R P M instruments—being standardized—permit
changes in hook-ups enabling you to try different
circuits by merely rearranging units. You can
start with a few R P M’s Units and add additional

units as desired. Twenty years’ manufacturing ex-

A UNIT FOR EVERY RECEIVING FURPOSE perienee and latest machinery make possible these
MOUNTED ~ AND  UNMOUNTED  VARIO low prices. Ask your dealer—or write us, Un-
METERS, VARIDCOUPLERS, YARIABLE conditional guarantee
-~ AL T RADIO PRODUCTS MFG. CO
667 West Fourteenth St. Chicagy
O

main shaft,

Ask Your Dealer For a

MONTROSE VERNIER CONDENSER

The condenser with genuine bakelite end pieces.

itive contact between the vernier plate and
Hen Pomatt Will get the results where others fall,
guaranteed to give entire satisfaction.

MONTROSE MANUFACTURING CO.
1200 Bedford Ave.,

Brooklyn, N. Y,

Tube

CONNECTICUT rizzaz GOMPANY ()

GCONNECTICTT
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broadcasting schedules, we could have con-
tinued late into the night, but we finally
shut down when the Pacific Coast began
broadcasting.

The next night, and the last one in which
we used the set, the static was so bad that
it was impossible to get clear reception, so
reluctantly we packed the outfit up.

Taking the elevation at the mine and add-
ing the 25-feet from the ground to aerial,
I found that my antenna wire was 7895 feet
above sea level.

The unusual factors encountered were as
follows:

1. Absolutely no reception until 5 p.m., not
even of the high power spark stations on the
Pacific Coast,

2. Entire absence of static for two nights,
followed by such a large amount on the
third night that reception was impossibie.

3. Height of aerial above sea level, dis-
tance covered, and the audibility obtained
on the improvised loud speaker.

4. And last but not least, perhaps the most
important, Mr. Pratt, recruited as another
“Ham,” is now enthusiastic over radio and
is contemplating installing a phone outfit at
the mine just as soon as his mine superin-
tendent can master the code which we left
with him, and pass the necessary examina-
tion. The last I heard from the superin-
tendent as we left was “Dit dit dit, Dah
dah dah, Dit dit dit.”

J. R. Mounr,
Major, Medical Corps, U. S. A.
Olympic Club,
San Francisco, Calif.

FERTILE FLORIDA
Editor, Rapro NEwS:

I was interested in the recent article in
your magazine by Armstrong Perry entitled
“Fertile Florida.”

Being an inhabitant of that State, I feel
that perhaps Mr. Perry—old-timer though
he is—is not acquainied with all the con-
ditions. I am not criticizing the article.
What he says is all true enough, but being
one of those restless and curious persons
who have to pry into all things not ex-
clusively someone else’s business, the writer
has been experimenting with radio recep-
tion for the past two years. Before last
May the stations jammed each other, Since
wave-lengths have been changed, I can’t pass
five degrees on my secondary dial without
being jammed by spark transmitters. No,
they are not amateurs., The amateurs are
a decent outfit as a rule. 1 can drop down
near the bottom of the dial and hear plenty
of C.W. and mighty few sparks. Ship and
shore stations on all wave-lengths from 400
to 600 meters literally tear up the air. Of
course, I realize that most of the sparks
do not reach very far, but they come in
over half the dial on a three circuit re-
ceiver so you can see that we have 1o
freedom from them. The majority of peo-
ple who are prospective buyers of radio
sets get disgusted with such conditions, [
know, as I have friends who do not
possess radio sets and who would have them
if it were not for the fact that there are
only a few stations that come in without
spark interference. I have often couuted
six different spark transmitters working at
once. Probably there were six or eight
more without counting the ones that hap-
pened to be silent at the time. Why do
they use rock-crushers? It seems that for
the good of the radio business spark trans-
mitters should be abolished by law. CW.
with less power will reach farther and not
mess up the air to the extent of causing a
lot of good receivers to be dusty and rusty
because their owners are not technically
inclined and care only for programs. For
about eight months out of the year we have
it badly. The remainder of the time we
have it almost every night, but not so bad-
Iy. One night, recently, it was really cool
and almost frosty, but there was a con-
stant bombardment of static. We have



Radio News for March, 1924 ' 1307

M

TD | G—E—)

Investigate =
the =

MAR-CO
DOUBLE

Sta-Put
to connect one or two head sels,

regardless of variations in size of
terminal tips.

Most recent among MAR-CO improved radio devices, the DOUBLE
Sta-Put PLUG offers a simple and satisfying solution to the
problem of how to increase the audience for your set.

Requiring no tools, it’s the simplest thing in the world to unscrew the
prote.ctmg.sleeve (not shown in the cut above), slip the ’phone
terminals into the oval binding posts, and fasten them securely
with the set screws, establishing perfect and permanent contact.

And the MAR-CO DOUBLE Sta-Put PLUG takes no more space than

a plug holding only one set of terminals.

Nothing yet on the market equals the
MAR-CO DOUBLE Sta-Put PLUG
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Price 50c each
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MAR-CO FORMICA JACK Gl e e
These Jacks are highly nickeled and

MAR-CO MULTI PLUG insulated with formica. Contacts are MAR-CQ STA-PUT JR. PLUG

R
e

Hard rubber casing. Metal parvts sterling silver. Extra Washers allow No tools necessary to connect. Fits
nickeled. Will take one pair of wide range of panel adjustment. Elec- any tip. Metal parts nickeled. This
phones, two or four in parallel, two trical and mechanical construction is the smallest practical plug on the
or three in series...........$2.00 makes short circuit impossible. Spe- market. . ... 50c =
cial easily connected terminals. E
L No. 3 open circuit......§ . —
k\ No. 4 closed circuit . ... .

? S
) Comm)

| | — No. 1 douhle cireuit . ... .
. Mlll No. 5 single filament ... .
g Neo. 6 double filament ... 1.

MAR-CO SHUR-GRIFP PLUG i} R
Screw adjustment of chucks. Hard rub- Ask your ) MAR-CO ST:A PUT PLU‘G .
ber insulation. Metal parts nickeled. No Built te meet all requirements. Fits any tip.

tools necessary to fasten. ... .. . .. T8¢ Dealer for — Nowols necessary ... ] a0¢
RADIO MAR-C( PRODUCTS
MADE BY
7 MARTIN - COPELAND CO.
E Providence, Rhode Island, U. S. A.
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All-Purpose
Voltmeter

Weston Model 489
Double Range, Portable

VERY good set deserves one. A high resistance, double range, portable instru-
E ment for accurately measuring filament, plate and grid voltages. Locates
trouble immediately. Eliminates guessing. Instantly indicates the state of
Invaluable for accelerating exact tuning, lengthening tube life and eliminat-

Ranges 150 and 714 volts.

Write to-day for commplete tnformalion,

batteries.
10g noise,
If ~onr dealer cannot

supply vou, we will Al your order divect.

Weston Electrical Instrument Co., 173 Weston Avenue, Newark, N. J.

Branch Offices in All Principal Cities

Electrical
| Indicating
Instrument
Authorities

Since 1888

LOUD SPEAKER

Complete. Delivered
Ready for Anywhere
Immedmte in the

U. 8. A,

A marvelous speaker for
the price of a headset.

Superior to many of the higher-priced amplifiers.
Thousands of radio fans have welcomed this popu-
lar-priced quality speaker.

Standing 21” high, with 11”7 bell and made of heavy
metal, eliminating vibration, together with its spe-
cial loud speaking unit, this speaker reproduces
voice and music far beyond expectations. Finished
in plain black or brown; also special alligator grain
in black and green.

If vour local dealer is unable to supply you, send
order direct to us and pay postman on delivery.

This speaker has heen se-
lected as the best value by
the largest selling organi-
zation in the cauntry.

Sold on a Money-Back Guarantee

Ackerman Brothers Co., Inc.
301 West 4th St. Dept. (“R. N.”’) New York City

Parts and Accessories
SLor makers radjo apparatus

PROVE]

““d
Y PLUG $1.00

RADI 2Lrrooucrs

B Tales 1-4 head-sels. Does move for a dollar than i
any other plug, and does it betier. Catalog free.

arter Radio Co.
207 8. State St. CHICAGO

etails and Prices on regu

GENERAL RADI O CO]QPOIEATI ON
rs

& Distribuiors of
First

fncluding
10th and Cherry Streets

lity Radio Eguipment
L(}.S’]lc);uf‘]'@ wfg}{’eproducer

Philadelphia
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every variety. Sometimes it sounds like
a lazy surf. Sometimes like heavy artil-
lery, sometimes like 150 machine ‘guns just
around the corner, sometimes like all of
them together. When it gets like that, you
couldn’t hear Arlington's old spark set on
the next block. Unfortunately we can't
legislate static out of existence. Now, as
we have no local stations to tune to, it s
DX or nothing with us. We had a local
station, but it quit working, so you can
understand why radio is not a howling suc-
cess in Florida. Here in Tampa we have
a very bad power line noise, but we will
find it some day and take steps to elimi-
nate it. If we can get rid of spark inter-
ference, it will be a big boost for radio.
If static can be overcome to permit year-
round operation of sets, I will surely act
on Mr. Perry’s suggestions and clean up.
Every set you sell that makes the buyer
disappointed is a step farther away from
the harvest Mr. Perry so optunistically de-
scribes.  The fault is not with radio. It
is merely that in Florida we have the worst
possible conditions, particufarly as all re-
ception must be DX of necessity. My own
set brings in WEAF too loud for comfort.
Also T can bring in WJAX on ground
alone. clear but not loud. Also I can bring
in Havana on a locp; not bad for a re-
generative set. These are only stunts, but
you can see what sparks will do to such a
set on an aerial. There is 1o relief in
sight.
H. Scesaucs,
304 E. Amelia Ave., Tampa, Fla.

SUGGESTIONS CONCERNING A
RADIO TAX
Editor, Ramo NEws:

I have just concluded Mr. Yates' article
on “Shall We Have a Federal Radio Tax ?”
As he states that a monthly tax of 50 cents
along with a small tax on manufacturers
would amount to $30,000,000 and said
amount spent discreetly would pay for
broadcast service, allow me to say that I
will stand behind sueh a tax if the fol-
lowing addition to this plan is made:

As an example we will say that each
station will get $100. Tf each station were
to get $500, they could supply a better class
of entertainment, could they not? Common
sense answers, yes,

Now it is only necessary for a city to
have one or two stations and not four or
five. By eliminating these four or five
stations, the $100 received could be given
to the two stations that can be plcked by
vote of the listeners of that town or city.
In that way an excellent program is as-
sured.

You will notice I suggest picking two
stations : my reason being, one can’ broad-
cast a popular program such as jazz bands,
singers of popular songs, etc.; the other
station could broadcast opera, classic re-
citals. talks. lectures, etc, and the listener
could take his or her choice. Tf the other
stations wish to continue broadcasting, let
them do so at their own expense.

To me, this is the ideal way, but no
doubt others will think differently. I will
watch the publishing of suggestions and see
what others have to say.

H. C. TerLEY.
129 33rd St., Brooklyn, N. Y.

ADVERTISING BY RADIO
Editor, Ravio NEws:

Upon receipt of the November issue of
Rano NeEws, T read the article “Advertis-
ing by Radio.” by Chas. W. Eddy, Provi-
dence, R, I. T also read the article “Radio
Public Impatient with Advertising Talks,”
in the September issue, by J. Strickland
King, New York.

I wish to voice my sentiment on this sub-
ject. I heartily agree wtih Mr. Eddy's
opinion. As Station WJAZ of Chicago put
it recently, “It is the only thing we get for
nothing.” It seems to me to be a very sel-
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USIC AND
SPEECH REBORN

VERYWHERE

acclaimed the most
satisfactory radio repro-
ducer. Your own ears
will reveal .this.
superiority.:

Write for Bookler “F"
At Arr Goop DEALERS

Complete $25.00

Atlas Loud Speaker Unit
With Phonograph Attachment . .+, 7%$13.50 -
Without Phonograph Attachment . . $12.50

APPROVD

Sole Canadian Distributors

MARCONI WIRELESS €CO. OF CANADA, LTD.
Montreal, Canada

Makers of Mono—TIME-LAG FUSES—Multiple

2 Orange Street Newark, N. J.
DISTRICT OFFICES AT

Chicago. Bualiimore, Philadelphia, Boston, Pittsburg, Atlanta, Delroit, Charleston, Kansas City, ®t, Louls, Louisville
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[ CONTINENTAL

“"New %rks __quac?ing Raaio House”

Tradebiark

WHE SYMBOL OF SERVICE

Announcement—

As the constant and extensive growth of our
wholesale business now requires the undivided
attention of our entire organization we have dis-
continued all retail activities and closed our
store at Six Warren Street on January first, 1924,

Qur present main office at Fifteen Warren Street,
New York, will be enlarged and made ready for
the still greater demands that we expect will be
put upon it by our intention to Serve the Dealer
with all our energy and ability,

CONTINENTAL RADIO and ELECTRIC CORPN.
New York

CONTINENTAL RADIO and ELECTRIC CORPORATION

FIFTEEN:WARREN STREET, NEW YORK, U. S. A,

BABY AuDIOPHONE

REG. V. §. PAT. OFFICE

The New Model

big in volume—big in value—but
low in price. The Baby Audio-
phone offers a real high grade

Loud Speaker at a popular price.

The same goose neck and horn
used in the Senior Audiophone
help to give the big volume and

good quality in the smaller size Bristol One Stage Power Amplifier
Loud Speaker. The Audiophone No “C” batteries required. [t provides
line is now very complete with the additional volume necessary to

bring in far distant stations on the lond
Senior Audiophone . . .Price $32.50 speaker. Price .............. $25.00
Junior Audiophone ..Price 22.50 Ask for Bulletin 3012-8 telling about
Baby Audiophone ...Price 12.50 the entire Audiophone Family.

THE BRISTOL COMPANY, Waterbury, Conn.

Buy Your Tubes Direct R A D I O
$6.50 Frisco T; F\?n]EtPQVIII)J 1'2N T?Y"‘.DBHDBtBGtOT or . 5 . E

Amplifier, Guaranteed ... ...e.ci0ea.in $4.50

$6.50 Frisco 6 Volt 200 Type, Detector, Guar- Complete Stock—Both Sets and Parts—
F s S 4.95 1 Makes
$6.50 F sco 6 Volt 201 A Type, Amplifier,
? Gﬁ‘afé’n trea v D TIPS IR 4.95 ‘ROSE RADIO SUPPLY
WESTERN RADIO HOUSE 129 Camp Street New Orleans, La.
2922 FULTON STREET BROOKLYN, N. Y. Send 10c for latest catalog
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fish attitude to expect the broadcast stations
to furnish us with the entertainment, which
they give entirely at their own expense.
When T attend a picture show, I go on my
own time; a time when I am at lelsure and
go for dlversmn and rest. Should I, be-
cause of this fact, complain if a few adver—
tisements are put on the screen? 1 have
€ven more reason to complain because ad-
vertising is shown on the screen, than I have
because advertising talks are made over the
radio, for I pay for admittance to the pic-
ture show, and I pay nothing for the priv-
ilege of listening to radio programs.
However, T believe that only a minimum
amount of advertising by radio should be
carried on, as too much would be a detri-
ment rather than a benefit to radio broad-
casting. I am of the opinion that if adver-
tising were carried on as outlined in Mr.
Eddy's letter, radio broadeasting could be-
come more self supporting, and thereby able
to secure better talent and give more fre-
quent programs than we now enjoy, at the
“fabulous” cost to us BCLs of listening pos-
sibly five minutes to an advertising talk.
Before radio as an advertising medium is
condemned, I believe the sentiment of the
broadcast listeners should be obtained. I
am not taking this stand because I have
something to .advertise, for I have 1ot. I
am merely a BCL, and one of the most
enthusiastic of them. [ am merely taking
the stand that we should not be so utterly
selfish as to expect something for nothing.
A few minutes listening to an advertising
talk over the radio I consider a very nom-
inal price for the privilege of listening to
radio broadcasting programs.
Eviau G. Woopw aRrD,
Neame, La.

RESULTS WITH THE ST-100
Editor, Rapio NEWS;

It was with some diffidence, after reading
Mr. Scott-Taggart's statement that the
chief merit of the ST-100 Circuit lay in
giving loud signals within 50 miles of a
broadcast station, that I decided to give the
hook-up a trial. The nearest broadcast sta-
tions to this point, Carruthers, Sask., are
roughly 150 miles distant, and are not of the
most powerful type.

The results were surprising. On the
night of November 26, when American and
Canadian stations were endeavoring to span
the Atlantic, I heard about 20 stations, from
Calgary to Pittsburgh.  Stations within
1.000 mtiles were received with suthcient vol-
ume to operate a loud speaker. The more
distant stations such as Dallas, Texas, were
of comfortable volume. No capacity effects
were found with the head-phones.

A few deviations from the original speci-
fications, as set forth by the originator of
the circuit, were tried. Instead of the D. L.
coils, a variocoupler was used, also .001 M.F.
variable condensers were used, both in the
acrial lead, and across the secondary of the
coupler. A resistance of one-tenth megohm
was used, as recommended, although 50,000
ohms would probably improve matters, A
crystal rectifier was found to function per-
fectly. A negative bias of 414 volts was
placed on the grids of the 201A tubes, using
dry cells, This bias served to give greater
amplification with clearer signals. A .001
M.F. condenser across the “B” battery
proved of value in stabilizing the set.

As T write this, I am listening to WOAW
at Omaha, Neb, The music is coming in
clearly, and with sufficient volume for the
average loud speaker. Clarity is excep-
tional. The filament control is not critical,
and low frequency oscillations may be easily
subdued, without sacrifice of volume.

It seems that any reliable make of equip-
ment will function in this circuit, although
care must be taken in the selection of the
variocoupler, to see that there are sufficient
turns in the secondary. at least 50. Separate
rheostats are desirable, if not absolutely
necessary. The R.F. lead on the crystal,
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| CMatched Tone

Radio Headsets

© C. Brandes, Inc., 1924
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HE men who devel-
oped radio used the
Navy Type headset for
their delicate experiments.
Its fine construction,
matched tone and.shielded
cord caused them to single
it out as the one headset
for truly accurate work.

The shielded cord—an ex-
clusive feature—eliminates
“cord capacity howls.” The
leads are encased in a
metal braid that is con-
tinued to a third terminal
—grounding all metal
parts of the receivers and
assuring purest tone,
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Most Efficient

In an article describing eight types of Vari-
omcler, a leading technical editor said—

“Variometer No. 4 (The AMRAD BASKET-
BALL) is probably the most efficient instru-

ment of the lot on the market. Ome glance at
its construction will show that the possihility
of electrical losses has hcen practically elimi-
nated. The semi-skeleton basketball winding
has reduced the distributed capacity losses to a
minimum. The sparing use of wax-impregnated
fibre insulation has reduced th% leakage losses

Improved
Type
3650

to practically zero ., . . THIS VARIOMETER
HAS BEEN SELECTED BY THE BUREAU
OF STANDARDS FOR MOST OF THEIR
EXPERIMENTS AND THIS ITSELF IS A
VERY CONVINCING PROOF OF ITS
ELECTRICAL EXCELLENCY.”

How to Purchase

Order Basketballs from your dealer, If you
can’t get them, send us your nearest dealer’s
name or forward remittance direct to factory
and we will ship promptly. Our money-hack
guarantee assures satisfaction,

Write now for new Bulletin V describing the
Amrad Basketbail (improved tvpe). No stamnps.

DEPT. N
(IMERICAN RADIO AND RESEARCH (DRPORATION MEDFORD HILLSIDE,

S8.

ELECTRICS,
work and help you In every

your while.
return,

53 Park Place

—ONE THOUSAND AGENTS
~  WANTED

WE want oune thousand agents to sell subseriptions to RADIO
NEWS, SCIENCE AND INVENTION and PRACTICAL

We will pay a generous commission for this
way. Our three publications are
leadcrs in their flelds, ready seilers and this is an offer well worth
A few spare hours a day will bring you a handsome
Write regarding our proposition at once and be the first
one to get started in your vicinity,

Experimenter Publishing Co.

HERBERT H. FOSTER, Sales Manager

New York

The new Keystone Avrester is ngde_oh@
genuine Bakelite with moulded-in binding )
rosts and provides maximum protection
against lightning and stetic charges. It isd p
cheap insurance against damage to home and
receiving set. Irully apoproved by Undef-[$
writers. Absolutely weatler, dust and damp
proof and has ho vacuum to Jose—it will op-
erate for vears. This pioneer arl‘gster 1SI$’
backed by 31 yemrs’ experience in lightning
arrester desfgn. Sold in a red hox by De&l-@)
ers everywhere,

ErectricSERvICE SuppLies Co, <=
S,

e, ITthé Cambria Streets, g
Z S pHILADELPHIA, g
: =8 Monadnock Bldg Chicato,

50 ChurchSt.NewYorlk., <=

S

89040404004

4

L

\a

To the Man with an Idea

I offer a comprehensive, experi-
enced, efficient service for his
prompt, legal protection and tle
development of his proposition.
Send sketch, or modet and deserip-
tion, for advice as to eost, search
through prior United States pat-
ents, ele. DPreliminary advice
gladly [urnished without charge.
My experience and familiarity
witl various arts frequently en-
able me to accurately advise
clients as to probable patentability
before they go to any expense.
Booklet of waluable information
and form for properly disclos-
Yitg Yoy -idcg free on request.
Write today.

RICHARD B. OWEN
PATENT LAWYER

2 Owen Buoilding, Washingten, D, C.
2276A Woolworth Bidg., N. Y. Clty
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as indicated by the manufacturers, should
be connected to the plate.

In conclusion, I would say that, after try-
ing many circuits, including reflexes, supers,
and others, I have little hesitation in recom-
mending the ST-100 to the fan who wishes
a receiving set, with a maximum of volume,
and dependable clarity, for a minimum of

equipment,
J. A, Youwg,
Carruthers, Sask., Canada.

IT MUST COME TO THIS
Editor, Rapto NEws:

I have been a reader of your publication
for a year or more and in the January
number your editorial expressed exactly the
broadcast situation as I have figured it out
the past year. Feeling that neither myself
nor many of my friends who are listeners-in
were showing appreciation of the privileges
we were enjoying, I had struck off a num-
ber of postals and distributed them among
my friends and acquaintances who listen-in,
with the instruction, “Use these freely”
The trouble is that all of us broadcast list-
eners are getting something for nothing and
—we are not caught at it. I am dilatory—
I confess it—although I have sent a good
many cards in appreciation. Reception 1s
so easy, and while we have the best inten-
tions about expressing our appreciation, we
simply do not do it. There is no guestion
but what you have hit the crux of the sit-
vation. May I offer a suggestion?

These appreciations would be sent more
prowptly and more surely if the material
were at hand. By reason of your standing
in the radio world why cannot you suggest
to the National Broadcasters Association
that it compese a standard card so that one
form would apply to any section of the
United States? ILet the Association have a
mitlion printed and sent to all dealers and
stations throughout the country for free dis-
tribution. If the cost of this is prohibitive,
(in proportion to their own interests) the
cards could be packed in envelopes in quan-
tities of 15 to 25 and sold for 5 cents an
envelope.

All the purchaser need do is buy an equal
number of one-cent stamps and fAll out the
card when requested by the broadcast sta-
tion or when he feels so inclined through
his satisfaction with what he has heard.
If cards for this purpose arc of hand, he
will do i1t—aotherwise, not.

Mr. Yates’ article regarding a Federal
tax is analogous to the above and should
be seriously considered by the listening-in
public. If we all lean back and take the
present broadcasting for granted—as our
due, in fact—we may soon be looking at our
receiving sets and sadly saying in apology,
“Yes, we have nothing to listen to.”

‘We, the public have been indifferent too
long. Let’s do something!!

CarLeToN S. (GIFFORD,
340 Commonwealth Ave.,
Boston 17, Massachusetts.

FROM A SEAGOING CPERATOR
Editor, Raoio News:

May I use your magazine as a medium to
express my feelings, as many another com-
mercial operator would do?

The question of today, the way radio is
taking leaps and strides in advancement
and improvement, is: “Is the wireless oper-
ator at sea losing his place regarding of-
ficer’s treatment and pav?’ Now, my an-
swer to that question is that he is. abso-
lutely. I haven't been on many ships, but
I’ve been in the amateur game and am now
wearing out my second commercial ticket.

I have met operators who have told me
how they are being treated on ships now-a-
days, and in most cases a lot of these in-
stances have a tendency to discourage a fel-
low. D've found that the crews of some
ships have not the slightest respect for the



Radio News for March, 1924

Instruments of Guaranteed
uality Assure Success
in Radio

Perfect detector tube control. Also fur-
nished avithout wernier for amplifier
tube control,

You Can Build With
‘Confidence When You Demand &
This Trade Mark e oH30 O i R

For control of the 4 ampere,” UV201A-
C301A” tybe receiving tubes and the
“UV199.C299° type.

Radio men of experience agree that more sets are ruined
by careless buying than by careless construction. Most peo-
ple take pains to see that diagrams are followed faithfully—
that connections are tight—and instruments are properly
placed. But this alone cannot assure results—the poor design
of one single part can destroy the efficiency of the most
elaborate set. Radio parts must be purchased with a knowl-

The C-H 125 Ohm RadioRheostat

edge of their maker—it is the only measure of their quality The sheostar that malkes it possible to
P . use a 6V storage cell with the UV199
of whict the average buyer can be certain, o7 G285 tribes,

ed Complete Line of Radio Current Control Apparatus
by the Most Famous Electrical Control Engineers

For more than a quarter of a century the name Cutler-
Hammer has been demanded by engineers throughout the
world in their specifications on current control. Gliding
under the sea on the delicate apparatus of submarines; shoot-
ing skyward on the operator’s handle of the modern office

building elevator; keeping day and night watch over thou- The C-H Variable Grid Leak
.. . . . . Mountred on the tube socket—panel con-
sands of automatic industrial machines—inevery branch of in- trolied. Adjustable for all erid condens-

dustry and in every country in the world you will find this fa-
mous trade mark justifying the confidence with which it was
demanded. In radio it affords an easy way to be sure of qual-
ity in the parts you buy; demand itand build with satisfaction.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, edssociated SManufacturers of Electrical Supplies The C-H Radio i’otentiometer
MILWAUKEE, WISCONSIN | e Tt dovs i wear dnd veomot e

displaced under constant ysage.

“BUILT BY THE MASTEiiU.'.I-iDER” ‘\ /
CUTLER-HAMMER




RADIO PLATE
144 B ”
BATTERIES

D-E-P-E N-D-A-B L-E

No. B-1, 2214 volts, $3.00.
5 binding posts in steps
of 1% wvolts.

HEN you use DIAMOND RADIC PLATE
BATTERIES, there’s one place less you need

No. B2, 45 volts, $5.50. to look for trouble. You KNOW they've good
5 positive taps. for endurance and power beyond other Dbatteries

No. B-16, 45 velts, $4,50.
5 taps f-om 1614 to

© 22% volts.

No. B-4, 2214 volts, $1.785,
for portable sets.

taps.
No. 3, Type C, 415 volts, .
70¢c. 3 taps. direct,

you've had. Don’t play tricks with your tubes. Give
you more of your money's worth in uninterrupted
radio entertainment. Get this betfter “B” battery
NOW. Look for the DIAMOND trade mark. If
your dealer has no DIAMOND DATTERIES, order
C.0.D.

DIAMOND ELECTRIC SPECIALTIES CORP.
103 SO. ORANGE AVE.

NEWARK, N. J.

-

New Goldcrest Model 60—$60.00

SATISFACTORY SERVICE—EVERYWHERE

The new GOLDCREST model 60 is the famous old Cleartone model 60 with the wonderful
reputation of combined efficiency in performance and simplicity of operation.

The new GOLDCREST receiver is the final word in combined beauty and ruggedness of con-

grruction.

One stage of radio frequency amphﬁcatmn gives extreme range and the efficiency of the unit
parts, all of which ar¢ manufactured in cur own plant, means over all efficiency of the instrument
which will operate a loud speaker with remarkable volume and clearness.

1t is the reeeiver for which you are looking for your home.

Write for free circular describing our various models in detail.

DEALERS AND JOBBERS—Write for owr interesting proposition

Model 80 ..cvnvnrerrnnnoens
Model 61 ....v vecvvvaraons

Model 62 ....

THE CLEARTONE RADIO COMPANY
CINCINNATI, OHIO

FREE

COMPLETE PRICE LIST

Aitken Radio Co.

504 Superior St. Toledo, Ohio

DELTA GOLD STRIPE

Radio Headphones

DELTA ELECTRIC CO.
Marion, Indiana
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wireless man. The deck officers have now
seemingly classed him as a “softy” and a
hindrance to the ship and, in some cases,
taunt him about his profession, In port the
operator has time off, and why shouldn’t
her He puts in his time at the radio equip-
ment and that is all he is there for. They
have even tried sticking the job of “check-
ing cargo” on to him without extra pay,
while they were figuring on giving him the
“laugh” and then run ashore for a good
time. It did not work out so well, and now
they are peeved because of it.

There have always been arguments be-
tween the officers and the radio man re-
garding his position on board ship and my
letter {s to try and clear up the question.
First of all, radio apparatus is installed on
board vessels for the purpose of sending
out distress signals in case of a serious ac-
cident and, also for handling the company's
business between the vessels and the home
office; on passenger vessels, also for use
handhing private traffic. The radio oper-
ator .is put on board these vessels for the
cxpress purpose of handling the radio ap-
paratus and nothing else; therefore, why
should he check- cargo and operate the
“blinkers?” The latter is the job of the
officer on watch, It does not state on his
ticket that he must do any -of these.things,

The officers also joke him about his pro-
fession, but when it comes to the hearing
of news and, in extreme cases, of sending
the SOS, who do they look to? You see,
i extreme cases they even show a little
faith in the radioc man after all. That’s
human nature for you. I have also found
that the more news you istrive to get, taking
pains to write it up neatly, the less they ap-
preciate it. They either sav that the news
1s taken from newspapers or that you have
made it up. Another case of human nature
that makes a fellow certainly disgusted.
You can give news every day for a vear
and they will never notice it, but just miss
it once during that time and there 1s a ter-
rible blow about it. Are we compeiled to
receive “news” for them? There is no law
compelling us to do so, and it does not have
to be done. Tt is done nevertheless, to
make life on board ship a little pleasant for
everyone. Can you explain this? T've been
actually forced to wait my turn at the din-
ing tahle (officcrs’) just because the stew-
ard wanted to eat first. Is this right? I
protested, but to no avail. This shows in a
way that the radio man is gradually falling
to a state where he will be dining in the
sailor's mess and making his quarters in the
forecastle. There is only one way of solv-
ing the present problem as regards the sea-
going operator and, that is to have them
all united under an organization once
AGAIN, which will no doubt help toward
retaining his old place on shiphoard and give
him decent pay. He is a licensed man and
is entitled to officer’s treatment. He is put
on shipboard for a purpose, and for a radio
purpose only.

A. J. CHARTERS,
Radio KUVB.

REAL STATIC
Editor, Rapto NEws:

In the Literary Digesr I noticed a quota-
tion from another magazine with regard to
static electricity which seemed to have its
nest in the north-western mountainous sec-
tion of Mexico and suggested that if sotne-
body could answer “why,” perhaps a solu-
tion could be found to the problem of con-
trolling 1it.

It is a known fact that not only surround-
ing stations, but passing ships have traced
such sections as the source of great static
disturbances. I cant tell why such a con-
dition exists, but 1f my little experience and
knowledge will contribute in any way to the
solution, I am glad to help,

It is known that electrical disturbances
occur with more frequency where ore de-
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E-D-Elliott of
Milford,N.Y.
establishes a

Think of getting Fairbanks, Alaska and La Palma,
Panama, or London, England, when you live in New
York! Yet this is the experience of Mr. Elliott, one
of the thousands of enthusiastic users of MIRACO
sets.  With the inexpensive outfit shown here, priced
at only $29.50 he received the following list of sta-
tions—results that would do credit to a set costing
three or four times as much.

Londan, England WCT  Chicago WTAM Cleveland, Ohio
WLAY Fairbanks, Alaska WMC Memphis WW.)  Detroit, Mich,
NNW  La Palma, Panama  WBAK Harrisburg WJAZ Chieago, 11
WY Havana, Cuba WLAK Bellows Falls, ¥t. WDAP Chicago, I1L.
(TAC Calgary, Canada WBAN Paterson, N. J, WGEY  Sehenectady, N, Y.
LICY  Calgary, Camada WOC  Davenport WIZ  New York City
KSL  8an Rvancisco. Cal. WPAP Winchester, Ky.  WBAF New Youk City
KFBC San Diego, Cal, WMAM Beanmont, Texas WOR  Newark, N. J.
KI1Q  Seattle, Wash. WWZ  New York WHAS Louisville, Ky.
WJIAR Drovidence, R, I, WBAY New York WEAB Dodge, La.
KFBU Lorine, Wyoming ~ WGL  Philadelphia, Pa. WKD  Gainville, Ga.

Radio’s finest
low-priced teceivers

WEY  Houston, Texas
SYMAT Duluth, Minn,
WPM  Washington
WRAA IHouston, Texas
WHB  Kansas, Neb.
KFHB Hood River, Ore.
CI'CA  Toronto, Canada
CKCE Toranto, Canada
CJCI  St. John, Canada
WRP  Dallas, Texas
NGE  Miami, Fla.
KGA  Oakland, Cal.
KFEL Denver, Col.
WIAZ Miami, Fla.
WKY Oklahoma City
WDAR Tampa, Fia.
WEB  St. Louis

WRK  Hamilton
WHAB Galveston, Tex.
6%V Salt Lake City
NAA  Arlington, V.
WJAX Cleveland, Ohio
WBZ  Springfield

W00 Fhiladelphia, ’a,
WOS  Jefferson City, Mo,
WOK  Pine Bluff, Ark,
WLAG Minneapolis
WFAZ Charleston
W.JAB Lincoln Neb.

MAIL

WMAF Dartmouth, Mass.

WBAG Bridgeport
WCAP Decatur

WHN  New York City
WIAR Paducab

WRP  Camden, N. J.
WGAR Fort Smith, Ark.
WDAK Hartford, Conn.

WUQ Washington, D. C.
KMO Tacoma, Wash.
KOB  New Mexico
WDAR I'hiladelphia, Pa.
WFI  DPhiladelphia, Pa,
WIP  Philadelphia. Pa.
KDKA Pittsburg, Pa.
WCAD Pittsburg, Pa.
EMN  Butte, Mont.

WCAG New Orleans
WHAY Wilmington
WRAY Scranton, Pa.
WOAY Birmingham
WSB  Atlanta, Ga.
WMU  Washington
WCAT Rapia City
WRC Washington
KYW  Chicago
IKRCE  Phoenix

KQP  Hood River, Ore.
WHAZ Troy, N. Y.
WGR - Buffalo, N. Y.
WHMAV Auburn, Ala.
KFFE  Boise, Idaho
WNAL Omaba, Neb.
WCAT Washington, D. C.
WQAB Springfield. Mo,
WFB  8t. Louis. Mo.
WD Detroit, Mieh,
WwT  Buffalo, N. ¥, \VN}}C ngign'&lass].
WHAS Louisville, Ky. WBAZ Columbus, Ohio
WCAY Milwaukee, Wis. CIP%C  Montreal, Que.
WLW  Cineinnati, Ohio  WWMAK Lockport, N. Y.
WDAW Omaha, Neh. WGP Des Moines, Ia.
WO0Q Kansas City WHAM Roehester, N. Y.
WPAW Wilmington WCAM Villa Nova, Pa.
WCE Minneapotis WGEAY Madison, Wiz
WCX  Detroit, Mich, WWT  Dearbom, Mich,
WLAZ Warren, Ohio WGEAM Orangeburg, 8. C.
WAAS Decatur, Ga. Wwal Columbus, Ohio

COUPON TODAY

Here, in the improved MIRACOS, you'll find the same
thrill of getting long distances, generally obtainable with only

the most expensive and elaborate sets. To the whole family
it will furnish entertainment, unfailingly, the whole year round
—and at an initial price most every family can afford.

It isn’t necessary, either, to be an expert at tuning in with
the MIRACO. The operation is extremely simple. Scores of
users everywhere tell us of the long-distance records they're
making-—Cincinnati hears 'Frisco, Denver hears Schenectady,
New York hears Havana!

Such range as this is made possible through MIRACQO’S
many new refinements. Improved rheostats with multiple re-
sistance windings enable you to use any type of tube, and a new
aluminum shield prevents annoying body capacity effects. Shock
absorbing pads prevent tube noises. Fully GUARANTEED
against defects in material or workmanship. Price for 4-tube
outfit shown above only $54.50.

Other details of MIRACO receivers are explained more
fully in our new bulletin. Write today for a copy.

The Midwest Radio Company
804 Main Street Cincinnati, Ohio

—

THE MIDWEST RADIO CO., W
. 804 Main St,, Cincinnati, Ohio.

Gentlemen:  Kindly send at once:

[ 1 Free buletin.
} } Agents’ proposition.
[1

Dealers’ proposition.
Jobbers' proposition,

Name ...... P .
Street address
City «..........

Improved

MIRACO
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HALLDORSON

4-Tube Sets
as low as
$65.00

Dealers and Jobbers:
Write immediately
Sforour attractive
proposition,

Radio Receivers
Beauty of design—clear and undistorted
reception at long as well as close range—
ease of control and selectivity—plus low
price with the highest quality—has made
the HALLDORSON RECEIVER the
most popular set for the home. Begin-
ners will appreciate the compact sim-
plicity which enables them to secure
maximum results. Write for our Descrip-
tive Folder today.

The HALLDORSON COMPANY

1772 Wilson Avenue

) ) ; CHICAGO

The long-life tube!

Since their inception, radio vacuum tubes have ‘been fragile.
To knock or drop one incurred the expense of a new tube. But
now there are

Myers Tubes

Practically Unbreakable

—so protected by their unique design that they have been
dropped on the floor without injury.

But their sturdiness is only one feature. They are the most
perfect detectors and amplifiers obtainable. Smaller capacity
and no bunched feads mean less interference—more clarity and
greater amplification. Actual tests, all over the world, have
proved their supremacy.

Two types—Dry Battery and Universal (for storage battery).
At your dealer’'s—or send price and be supplied postpaid, Write
for free circuit diagrams.

| .B.rl ers (o.Lid.
$5 EACH conplere wit E:B. o 3
[~ ]

uum N Tabes

L e e e o 240 CRAIG STREET, W.

quired.

MONTREAL, CANADA

REMLER TUBES REPAI_REI_)f

- Only Middle West Tube Service Station
Apparatus Radiates Quality
REMLER RADIO MFG. CO.

DEY'S RADIO SERVICE
3°~%&”¥3€" Dept. G. 235 Pias Ave. Chicago, 1.

Home Office
182 Second St. 154 W. Lake St
San Francisce Chicago

8 Hour Service, No Extra Gharge for Broken Glass,
WO-11, WD-12, G-1i, C-i2 . .. ggg Ea.
. 2.
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posits are found, especially so where copper
and iron abound. Such is the case around
Arizona, New Mexico and the eastern part
of California, but more especially so in the
north-western part of Mexico, taking in the
States of Chihuahua, Sonora, Sinaloa,
Durango and Lower California, and heavier
in Durango and Chihuahua.

This is the territory where static can be
tasted and I say so from this experience.
While going through the mountains in the
State of Durango, on horseback, on a hot
sunny day, I could constantly hear crack-
ling like we hear through our receivers, but
quite subdued and dry. Suddenly, without
warning, a terrific peal of thunder sent
my horse rearing, and simultanecusly a bolt
of lightning cut a tall tree in half from top
to bottom killing three steers that were lying
under it. These animals immediately began
to puff up like inflated toy balloons and the
next moment they burst with a “PUFFEF.”
Whether this started another disturbance I
don't know but the next instant another bolt
rent the atmosphere (rent is the right word,
it did sound like tearing cloth and break-
ing sticks mixed in between). At the
same instant my horse dropped like a
piece of lead and I felt needles pricking my
skin, a sensation which lasted for a half
hour. My horse was dead and I was totally
unhurt; why? I don’t know. There was a
taste of copper in my mouth for quite a
while. T was with a party who had stayed
behind a little and when they came up they
said there was a peculiar smell in the air
which T could’t detect, probably because I
had it in my mouth. They said it was like

“a soft fume of sulphuric or hydrochloric

acid. During our travel through the moun-
tains we observed other similar phenomena.

" -These electrical discharges also occur in
“the rest of the section previously mentioned,
-but . heavier around a point which I would

locate about 450. miles south of the Inter-

‘national line aind 150 miles from the Cali-

fornia Gulf coast toward Mexico’s main
inland. This would bring the center of
electric disturbances %o the northern half of
the State of Durango, Mexico. This is one
of the most metallic spots on the face of
the earth. There is one miountain near the
City of Durango which is solid, virgin iron.
This can be verified by consulting an ency-
clopedia, probably under “Durango.” There
is enough iron there to supply all the needs
ot the world for years to come.

“Metallic” localities may not be the cause
of electricity -in any form, but it probably
attracts it and holds it as static, to become
tively through the influence or pressure of
atmospheric conditions. The crackling we
hear through our receivers may be just a
holt or two killing a few cows in Mexico.

While T aim"on the subject of static T will
give my experience in trying to invent an
eliminator. I built a beautiful cage antenna

.and the drop or lead-in was also a cage of

eight wires. The lead-in was of the same
diameter as the horizontal, taken from the
center and wire by wire. This drop tapered
at the end and ended in a metallic ring at
the hole where it should enter the building
and from there it was grounded. Now the
actual antenna I ran exactly in the middle
of the cage and totally isolated from it,
down the center of the drop cage, through
the end ring without touching it and into
the building to the receiver, The cage was
made of No. 18 bare wire, and the antenna
of No. 14 lighting wire, insulated. I was
then ready for the great experiment; I had
already figured my photo on the front page
of Rapro News and a picture of my an-
tenna and own-make receiver, etc, etc.
Everything was in readiness and working
beautifully. I clamped on the headset,
turned on the detector and two stages of
AF. and nearly had a fit. Then I switched
around and connected my instrument to the
cage and grounded the center wire. The
results were as follows:

Using the center wire as antenna and the
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At our booth at the Chicago Radio Show, we heard from you countless e‘(pressmns like

this: “My set is now 100 per cent more sclective and easier to tune,”

“I put three

UNIVERNIERS on my neutrodyne set and last night got twenty stations-I never

condenser.out of date.”
to a vermier CDH[[E[]SE['.
foundation,

Micrometrical control of the whole variable condenser,

lheard before,” *“Your UNIVERNIER on a plain variable condenser makes a vernier
We were even asked repeatedly how to apply a UNIVERNIER
Such comments from people who know must have a logical
Briefly, the facts are as follows:

the variomecter, the tickler, etc.,

is the only praetical and theoretically sound wnicthod {for obtaining eficient vernjer

control.
vernier control,

Made in iwo sizes:
No. 188 for 3-16” shafts
No. 251 for 1-4" shafis

altering your set.

The entirc

range of your set is thus undcr continuous

permitting reccption of wany signals which are passed
by unknowingly with' intermittent or no vernier control.

The UNIVERNIER simply takes the place of the ordinary knob wilhout
The simple meehanism contained within the knob gives
you a twelve-to-one ratio and also direct control at will.
always indicates Lhe true position of the instrument, because it is rigidly
attaehed to the shaft.
radio engineers, and we submit it with confidence for yours.

You will find that the UNIVERNIER will dress up your panel, and give
it a business-like, clean-cut appearance.

The pointer
The UNIVERNIER has the approval of leading

The UNIVERNIER with black knob and silver dial . $1.25
The UNIVERNIER with mahogany knob and gold
plated dial . . . . . . $1.50

At your dealer ot postpaid on rcceipt of above amount,

Dealers and Jobbers:
THE WALBERT MANUFACTURING COMPANY
935 Wrightwood Ave.

Write for Discounts.

Chicago, Il

“TUNE IN” with Rosendal

manufacturer eliminating middleman’s profit and that is the reason you pay so little
In addition to that every Rosendal battery is guaranteed.
please you or you are entitled to your money back,

Try a Rosendal once and you will be a steady user,

Send Money Order or Order C. O. D.

Shipment prepaid at the following o
direct to consumer prices. .

for them.

“B’’ Batteries

UNE IN” with a Rosendal and realize

the full joy of Radio broadcasting. See
how clearly your signals will come in—how
delightful the reception.

It is not how much you pay for a battery
that determines its service. It is how good
a battery you can get for the money that you
pay. Rosendal batteries provide a happy
combination of the two.

It is first of all, a dandy battery made of
finest materjals to give extra service. Rosen-
dal Batteries don't stand around on dealers'
shelves. They come to you direct from the

It must either

22, Voit Plain .. .. .. sulirgg h;eldé?im g(ranglsl Chemical and Radio Engineers
2214 Valt Varliable v ;gg ; gg 1.60 2
45" Yolt Plain .1 33 238 — and 4 Stone Street  New York
“r e . . ”
nghtlng Fixtures MANUFACTURERS, ATTENTION!

READY TO HANG
(Direct from Manufacturers)

Cnmpletely wlved, ineluding glassware.
Now designs. Send for catalogus No. 24.

Send for DEALERS’ proposition

Erie Fixture SueeLy Co.
STA. R ERIE, PA.

Established Company of high reputation with
electrical sales department will consider exclu-
sive territory arrangement for Chicago district,
Manufacturers of high grade Radio equipment
desiring such connection, address:

RADIO NEWS, Box Ne. 158
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cage grounded, the static noises - were .so
strong that they were deafening. Using the
cage as antenna with the center wire
grounded or unot, the noises were greatly
diminished or rather, were natural. I took
the cage down and used my regular antenna
and the static noises were as loud as when
I used the cage.

Some experimenter might find this data
helpful. Reversing the construction, what-
ever is the reverse, will eliminate static on
outside antenna, Good luck to you.

A, CARDENAS,
101 Paloma Ave.,
Venice, Calif,

SAN JUAN STATION STILL ON
THE AIR
Editor, Raoto News:

In reading over the January, 1924 edition
of Rapro News, I noticed an article entitled,
“San Juan's only hroadcast station is now
silent.”  The article goes on to say that the
station has been silent for three months
and that the radio fans sit idly at home
brooding over their misfortune.

It is beyond my knowledge where vou
might have obtained this information, but
I can assure you that it is incorrect, as I
was in Porto Rico only three months ago
and used to listen in on WKAQ’s programs
which were indeed very interesting. I might
call to your attention the service this station
rendered to the fans i Porto Rico and
neighboring islands during the Dempsey-
Firpo encounter. A special telephone line
was installed between the French Cable office
and the studio of WKAQ. When the results
for each round were received they were im-
mediately telephoned to the studic where
the anunouncer informed the public in hoth
Spanish and English, the time at which
they were announced in Porto Rico and in
the United States differing only by a few
minutes.

Regular scheduled concerts are held on
Tuesdays and Fridays from 9:00 to 10:30
Porto Rico time, which is equivalent to
8:00 to 9:30 E. S. T. Besides these two
there is one on Wednesdays from 8:00 to
9:00 Porto Rice time, consisting of music
broadcast from the Rialto theatre. At pres-
ent there is the WKAQ orchestra composed
of native talent which is doing its hest to
please the public.

The expenses of running the station are
being met by the prominent radio dealers
and by the Porto Rico Radio Club. Lack
of co-operation on the part of some of the
dealers was the reason this station was
silent about sxx months ago, but at present
it is on the air three nights a week hesides
giving out the weather report every night
at 9:00 o'clock.

ArTHUR E. SALDANA.
132 College Ave.,
Ithaca, N. Y.

Make that Single Circuit

Selective
(Continued from page 1253)

use of a vernier condenser in the secondary,
but for the primary it 15 not necessary.

With regard to selectivity, you will have
to build it to appreciate its merits. I myself
live only one air mile from WJZ and WOR,
vet without any trouble I can get between
the two and have pulled in WGY without
interference.

Another feature of this set is that instead
of the signals being reduced in strength
they are louder than in the single circuit.
I am not a code reader, but I know that if
an amateur constru:ted this little set, he
would be very pleased, as spark stations are
very clear and sharp, one degree variation in
the tickler coupling cutting out one and
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Acme has perfected new
“lowest loss” condenser

3 4

15

6 7

14 13

8

Because of low losses and sharp tuning of the Acme
Condenser—practically all the currents on
the antenna can now be used

T REMAINED for Acme — manufac-

turers of the famous Acme trans-
formers—to perfect the “lowest loss”
Condenser. The Acme Engineers have
been working for two years to bring
out a condenser which would give ta
Radio experimenters sharp tuning and
minimum losses. The new Acme
Condenser has these fundamental ad-
vantages and also has many new
improvements in structure and equip-
ment. See the illustration with explan-
ation, and, for more information, write
to us for booklet—"Amplification with-
out Distortion,” which contains many
diagrams and helpful hints on how to
build and get the most out of a set.

ACME APPARATUS COMPANY
Dept. 25,

Cambridge, Mass.

1.

Steel brass cone bearings ad-
justable.

Lock nut for bearing.

Highest grade hard rubber Di-
electric in that part of the field
to prevent losses.

Brass separator to which both
rotary and stationary plates are
soldered, making continuous
circuit for each.

Brass silver plated plates; ro-
tary plates logalogarithmic,

Dust proof covering.

Stops at extreme end of move-
mernts.

Coiled connection between shait
and heads allowing lubrication
of bearings.

1L

12,

13.

14,
15.

Brass separator to which both
rotary and stationary plates are
soldered, making continuous
circuit for each.

Counterweight which balances
rotary plates.

Noiseless friction Vernier con-
trol seven to one ratio.

Brass separators to prevent
twisting ‘and to 'take strain off
Dielectric.

Panel mounting holds for 120
degrees spacing.

Metal heads.

Steel bushing to prevent wear
on Vernier shaft.

ALL parts are of non-rusting metal, except
steel bearing, which is covered with nickel-
End plate capacity is
000016 m, f, full capacity is .0005 m. {.

plated protective surface.

ACME ~for amplification

|

|



N CLEAR
LOUD

New Magnetic Unit
Sliding Lever Control

The BERWICK

Loud Speaker is Clear in Tone,
Rich in Volume, Adjustable, and

$15.9 ist.

No Batteries Required
HEARING IS BELIEVING

DEALERS AND JOBBERS:

Write for Proposition

Manufactured Exclusively by

Triangle Electro Trading Co., Inc.
632-634 BROADWAY NEW YORK

Also Mannfacturers of

BERWICK SUPREME HEADSETS
INSIST ON

BERWICK

[=_dlle sl sl 3l dle_slie sl sl slie sl 3

gour sot STANDARD
; of
e van EXCELLENCE

for audio amplification

With all tubes—In all stages

AMERIRAN

Send for
Circular
No. 1005

TRADE MARK REG.U.S, PAT.OFF.

the tube constant—the amplification is approxi-
mately 5 times the tube constant.

Type AF-6: turn ratio 5:1. Price, $7. Ask
vour Electrical Dealer; or, sent carriage charges
collect.

Its flat top, distortionless amplification curve
assures faithful reproduction of speech and of
music over the full musical scale.

In one stage audibility is increased 30 to 40
times in the flat pari of the curve, depending on

American Transformer Company, 177 Emmet St.,, Newark, N. J.

Designers and builders of radio transformers for over 22 years.

[&_2llE_sliE_slie 2l 3l sie_:l
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bringing in another. I might add that I
am using a WD-11 tube. .

Be sure to shield the panel, as the receiver
is very sensitive to body capacity. While
experimenting recently with WJZ on, I went
to adjust the secondary, when the signals
faded and I began to hear WGY as well -3
WJZ. Upon taking my hand away, back
came WJZ. Of course I shielded the panel,
pronto.

I will be pleased to hear from anyone
building this set, and will also be glad to
give any further information desired.

Fans of Yesterday
(Continued from page 1229}

skimming the cream off the exgeriences of
thousands of predecessors, who, through the
past 20 years, have perfected the art. The
fellow who thinks he is clever today be-
cause he can go out and buy the parts and
connect them up into a sensitive receiver
should hark back to the time when 99 per-
cent of the materials used had to be made.
In those days the mere connecting up of a
set was the easiest part. Today, if we con-
nect up a set we have made it.

Veterah Announcer

Tells of His Experiences
(Continued from page 1237)

A NS

X =]

ERLA -REFLEX SETS 199 NECESSITIES
BUILT AND REPAIRED 0 199 SOCKET ....................

wiMc
WIMGO 199 G SOCKET
wiMC

R. WEISENMAYER

0 199 ADRAPTER
Send for free literatura
421 W. 65th Street
Chicago, 1ll.

Jobbers' Inquiries solitited.

THE WIRELESS MFG. CQO., Canton, Ohio
MANUFACTURERS—DISTRIBUTORS

PANELS DRILLED
WAVE TRAP BUILT

pulsating rhythm. The young tenor sang a
full high note, his mouth was opened wide
to better enunciate the words of the song.
Thus standing with his head thrown back,
with his soul in the song, he almost burst
his throat with the note. Then still stand-
ing thus, he sucked in a breath of air. Alas,
for the artist; with this breath he also
sucked in one of the white fluttering moths.
Right into his throat the moth sailed and
the young tenor’s evening was completely
spoiled. He uttered words and phrases
which had no business going into the micro-
phone. A radio evening almost ruined by
a moth,

Another time, one of those -things hap-
pened which are somewhat depressing at
the time, though humorous to recall. A
young singer, nervous at the start of her
first radio recital, though happy at the
thought of having her voice broadcast,
brought one of her accompanists to play
for her. She faced the microphone, after
the announcement, prepared to sing and
then the piano ran over the prelude. Alas
for the singer, the piece the pianist was
playing was in a different key from the
one which the singer intended to use. The
picce was pitched far too high for her and
though she tried valiantly to follow the
piane, she could make no progress and final-
ly broke down. As the girl was young she
cried. Later another song was tried with
success.

LOVE THROUGH THE EYES

Has the expression, “Fell in love with
his voice” ever been spoken in the reader’s
presence? It would seem that the radio
announcer would receive his share of mash
notes, but such is not a fact. There have
been comparatively few, which leads Mr.
Arlin to think that love comes through the
eyes and mnot through the ears. For his
voice goes to a bigger audience than does
the face of any motion picture actor.

One of the public's pet fancies is that
the radio announcers are big, strong men.
Mr. Arlin states that everyone who meets
him for the first time makes the remark to
the effect that he expected to meet a much
larger man. The voice, perhaps uncon-
sciously, impresses the hearer as belonging
to a certain *type of man.

To Mr. Arlin there is romance in radio
broadcasting ; he enjoys immensely his con-
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RADI

PRICES

Via Daily Parcel Post

The Prices Quoted Below Deliver Goods to Your Door

REFERENCES:
G. Duns, Bradstreet, Corn Exchange Bank, N, Y, City. No salvaged goods handled.

Only standard brands
guarantee,

in origlnal packing,
Due to our tremendous output we can undersell any of our r.omnemors

‘which bears our and the manufacturers’

Send your order in today and insure prompt delivery.

HOW TO ORDER—Write your order plainly; state number, deseription and price of

ifems wanted.

Sentl Post Office or Express Money Order, persunal check or bank draft.

AT NEW YORK
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VACUUM TUBES
Standard Dbrand Radio Corp.
\ tubes. Guaranteed brand new.
150 Detector, U.V.200 ea. $4.23
151 Amp]1ﬁer,b.1’.2ﬂl&ca 5.75
# 152 135 volt W.D.11 ca.. 5.
! . 2 ea.
U.V.199 ea.
T.V.199 Adapter for
199 tube fits any
D 11 Adapter fis
L Lube and any

wnen

AUDIO FREQUENCY TRANSFORMERS
The foliowing transformers are
guaranteed standard makes, and
will produce very efficient results.
163 Dietzen 3 to 1 Ratio $3.95
164 Dietzen 5 to 1 Ratio 3.95
165 Dietzen 10 to 1 Ratw ggg

c00P AERIAL

J768 Can be as-
sembled by any-
ons in five min-
utes, all wood
parts, wire and
binding posts In-
cluded, com-

89¢

MOULDED BAKELITE VAR]DMETER
or VARIOCOUPLER

179 Ea. $4.95, List...$7.00
A high grade instrument.
Takes in the wave lengths

from 250 meters to 800 meters.
Table or Panel Mounting.

FRESHMAN VARIABLE GRID
GR!D CONDENSER
Lowest filament cur-
rent. increases hatlery
life; eliminate howl-
ing; zero to 3 meg-
ll obms.
4 J102 Freshman Vari-
able Grid Leak alone............ 5
3103 Freshman Variable Gvid Leak and
Condenser eombined .85

LEAK

FILAMENT CONTROLLED RHEOSTATS‘
ElghesL grade of material

used, lapered knob.
1104—8 obm ... .. $0.39
J105—30 ohmy ..... .49

JIOG—ZOU cbm Poten-

uom ..........
07—-4 00 obm Poten-
tlom eter L. ...-....- .79

HONEYCOMB COILS UNMOUNTED

Turns Cat. No. Price
25 1200 $0.40
J 201 .40

J 202 .45

1203 .50

J 204 .55

J 205 70

J 206 .80

1207 85

3208 .95

1200 1.06

Jzi 1.15

J211t 1.35

J212 1.50

1213 1.70

1214 (.95

J 215 2,20

HONEYCOMB COIL MOUNT

1140 2- ¢oil mount-
$2.85

J|42 Single eoil
mounting . ... .40
1143 Receptacle for

single coll mounl-5

MISCELLANEOUS

69 6 ft. Phone Cord with tips.
70 20 ft, Extension Cord with tl[)s I95
I Wall Insulaters, 05
2 Tubular

6 iu.
3 Relnartz Coil
4 Cockaday Coil ......
5 2 in. Dial and knoh
6 3 in. Dial and knoh
7 Switch Arm—iapered Kpob.. ..

Porcelain. . s
Porcelain lead-in In-

7
7

163 Spaghettl Tubing per yd....30.09
164 Synthetic Crystal........... .30
165 Ground Clamps .. .......... .17
166 Black Rubber Binding Posts.. .03
167 Niekel Plated Binding Posts 2 for .03
€68 No. 18 Apnunciated Wire half
ound e0il ... .aaaae .39
1 70
1

I

]

u

ators.

]
i
]
]
g
1
1
J
J
&
]
1
]
1
]

17
i7
17
17
17

BUILD YOU
COCKADAY &

COMPLETE
Consisting of

Cockaday coil and 7 pigtail connections
-0005 Wariable Condensers
Socket

Pancl T7x18

Dials, 3 in.

Grid Leak and Condenger
Rheostat

Switeh Lever

Base Board

I'. Bus Bar

Switch Poinls

Marked Binding Posts

—_
o e e

Jack
Wiring Diagram and Instructions

J-178 Our Price $12.65

DIETZEN SUPER HEAD SET

JI81 2200 ohms $2.95
Reg. Price $5 per pair.
Since we are wholesale
distributors for tbhis
wonderful lieadset we
pass this bargain on to
you, The Tone quality
is of unusual volume.
These phones ecan be
used as a loud speaker
unit. Sold with a money
baclk guarantes if not
satisfactory.

HARD RUBBER PANELS

Tho highest grado
panel on ihe marvket,
Highly polished fn-
ish;eut in the follow-
ing sizes:

188—7x10 ., .$0.95
189—T7x12 ... .15
J90—7x14 1.25
J91—7x18 1.65
J92—T7121
J93==7x24
HIGH GRADE
WOODEN
VARIOMETERS
J97 Price...... $2.15

A real high grade job
at extremely low price.
Takes in  all
lengths.

AMPLITONE
LOUD SPEAKERS
This speaker will give effi-
cient results when used with
any pair of Head Phones;
highly nickel plated; 18
inches high,
M7 ... .§3.9§

1134 Brandes
Superior $5.25

J 135 Dieto-
zraph 6.7
JIBG Baldwin

Type "“C
Double . 9.85
1137 Bé\ldmn

Type
bluﬂle .. 4.95

J 138 Western
Bleetric 10.50
4139 Dietzen
Narytype 3000
ohws ... 4.95
List price 8.00

R OWN SET
REINART

Consisting of
Reinartz Coil and 16 pigtall connections
i

in. Dials

0005 Varfable Condenser
11-Plato Condenser

Socket

Vemier Rheostat

Swlteh Levers

7514 Panel

Base Board

Marked Binding Posts

TFt. Bus Bar

Grid Condenger

doz. Swileh Polnts and stops
erlng Diagram and Instructions

J-179 Our Price $10.85
DOUBLE PHONOGRAPH ATTACHMENT

R UIT

LETE

—
[y T Py Y T

This attach-
ment fits all
phoregraphs
will takae
any headsot.
1t converls
¥our phono-
graph into a
loud speaker.

0.85

1132 Double attachment . ... ......
1180 Single attachment fits any single
phone unit to be used on phonograph

1Yz VOLT DIETZEN
TUBE

.49

Two-element Fleming
effect; operates on one dry
<oll with or without 'B* Bat-
tery; wiring diagram free
with ¢ach tube.
195 Dietzen Tube .$1.00
égﬁ Sockot for Dietzen

ube

valve

BAKELITE TUBE SO0CKETS
Jloulded of brown bakelite;
Bindinz Post  Connections,
199 Standard Tvna for 20 lA
3014, W.D

39¢
JIOI I‘Clr“’D 11, C11 39¢

_RADIO SOLDERING 1RON

Indispensable for tho man who builds his
(J)wggsets

CONDENSERS
These condensers
are made of heavy
aluminum plales,
high grade bake-
lite ends,
J110—21 Plate
.0005 Mrd. $|.75

OOOEJ Mfd |.25

J112—3 Plate

.................. $0.95
_2.25

VERNIER VARIABLE CONDENSERS
Specifications the game as

ahove,

J114—14 Plate Ver-
gller with knob and
J115—26 Plats Ver-
nier with knob awd
dtal ... oL
1116=—43 Plate Ver-
nie{' with ¥knob and
E

MAGNET WIRE (8 o0z.)
Double Cotton

Covered Green §ing

Size  Price Sive  DPriece
Ji144  18...50.43 1145 18...80.73
1146  20.. .53 1147 20.,. .85
1148 22, .68 1149 22... (.00
Jis0 24 . .78 Jisl 24,., 1.13
11582 26.. .88 1153 26... 1.65
1154 28... 1.07 Ji55 28... 1.95
1156 30... 1.58 J157 30... 2.63

CESTARLIBHED 18

ELEVEN NEW

New York, N. Y.

America’s Greatest Radio Mail Order House

YORK STORES

WO00D CABINETS
Highest grade Mahog-
any  fnish  Cahinets.
Hinged top. These cabi-
§ nets are being sold at
less than one-half regu-
lar_value.

137 Wood Cabinet;
panel size 7“x10”

Eac
159 Wood Cabinet; pane! size 77514
Fach ... ... ... ..............

ach
IG'Z Wood Cabinet; panel size 7"x24"”
Each

170 Tri-coil for 2014 or
30IA tubes . ... ... . 5
171 For 199,299 orW.D. 11
and 12 tube§. .. ...... 1.95
J72 Erla AB1 ..
173 Lrla AB2 .,
174 Erla AB3 ..
J75 Erla Reflex

VARIOCOUPLER
177 High grade 180 De-
gree Counler made of
Bakelite tubing wound
with_green silk wire,
Special .......... 2,
178 Variometer same spe-
cifications 2.45

PLATE CIRCUIT “B” BATTERIES
The highest grade of
baltery made at prices
lower than they ever
were sold hefore.

J80—22 % Volt

Small ....... $i.15
18 1-=323; VoIl

Med

1.45
182—221 Vol Large
183—45 Velt Medium.

J84—A45 Velt Large.............
185—45 Volt Bxtra Larze. .. ... .. 3.50°
J86—360 br. 1% Volt twin double
duty “A’ Batters............... .75

JACKS AND PLUGS

Jacks are polished nickel construeted with
pure silver contacts.

1118 One Spring open circuit. .. .. $0.39
1119 Two Spring closed eireult.... .39
1120 Round plug as illustrated.... .40
AERIAL WIRE
1121 100ft. solid copperweld wire coil  $.49
J122 7 strand 100 ft............, .69
Ground Wire Rubber Covered No. (4
1123 25 ft, coil...... ... ... ... $.4
J124 50 ft. coit... ... ... ilal. .85
INSULATORS

These are very strong straln 'm@
type insulstoys.

1158 Mouldcd insulator shown Ba.  Dow.
above ... ..o, $0.10 $1.10

J125=—Dictogrand Loud Speaker. Repro-
duces the voice naturally, Formerly $28.50,
Now $16.95.

J126 Magnavox new type........ $29,95
1127 Music Master 28.50
J128 Atlas Spealker .. 22.50
J129 Pathe Spealer 21.95
1130 Dietzen Speaker .......... 18.95
1131 Herald Loud Speaker. . .. Now 30,00
The ahove prices delivered ‘to your door.
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An Absolute Guarantee

with every instrument

made them famous
SHAMROCK

FOR. SELECTIVE TUNING

/

SHAMR.OCIC MFG. CO.

Market St.

e

Newark N.J.

a Rechargeable
Wet ‘B’ Battery

at Only $396

A rechargeable wet “B” Radio battery built on strict storage battery prin-
Yet it costs only a trifle more than an ordinary dry -cell.

ciples.

The Ohio Rabat at the low price of $3.96 has 12 cells with a total of 24
It is noiseless, fool-proof, and compactly con-

volts and ample capacity.

structed. Built on a solid rubber base.

elements visible—No internal discharge—More economical—Longer life—
Higher and. more continucus voltage—Easily recharged at home with aid of

inexpensive Rabat Rectifier.

but neat and efficient, All

Small,

1f your dealer cannot supply you send direct.

Price, South of Tennessee and West of Mississippi East of Rockies, 34.25;
West of Rockies, $4.40,

Rabat Rectifier for recharging, 75¢

"THE RADIO RABAT COMPANY

RUSSELL BUILDING

Playhouse Square

CLEVELAND, OHIO
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tact with the artists; in fact, with the en-
tire broadcast company. Mr. Arlin intends
to be a broadcast announcer for a long time
to- come.

Radio Benefits Camp

Veterans
(Continued from page 1226)

AU N T

From the receiving set, wires were run, in
series parallel, into four wards of the east
group and into three wards of the west
group, more than 9,000 feet of No. 14 rub-
ber covered wire bemg used. Individual plug
boxes were installed at each bedside, and
120 men were cach furnished with a set of
head-phones. Every feature of the entire
installation is the latest in radio invention,

The camp electrician, with the Librarian
and the Managing Editor of the “Optimist,”
the Camp Kearny weekly publication, were
the original committee. Seated in the small
room before the master set, these two ex-
service men tune in and prov1de the bed-
ridden men and women with concerts every
evening. One of the first of the concerts
included numbers from ‘“Tolanthe” broadcast
by members of the cast which made the
Camp Kearny radio installation possible,

But—the bed patients are not the only
ones fortunate enough to have radio close at
hand. Many of the convalescent patients
have their own sets, and, because of the
abundance of the “radio fund,” a smaller
set especially adapted for code has been in-
stalled in the office of the “Optimist.” This
furnishes a medium through which late news
may be learned and convalescent men given
a chance to get “in touch” with the world.
It also furnishes the possibility of code prac-
tise. (Recently two patients who have been
practising at Camp Kearny and studying a
correspondence course passed the examina-
tions entitling them ‘to operators’ licenses.)

This set is being cared for by one of the
telephone men (ex-service) who is an earn-
est student of radio. This man also has his
own set in his room and from it has wired
branches into other places in camp. One
of these branches is in the telephone office
and is so arranged that the receiver of the
radio may be placed over the transmitter on
the telephone switchboard. Thus, practically
everybody in Camp Kearny—patlent and
personnel—has access to the benefits of radio
at one time or another.

THE MARVEL OF ALL
SYNTHETIC CRYSTALS

Extraordinarlly supersensitive all over, Ideal on
Reflex ocirouits. Tested, scaled, guaranteed. In-
dorsed by N, ¥, Mail and Tribune.

50¢. Mtd, at all dealers or sent postpaid.

Speclalty Service Co., § Hanson PI., Bkiym, N. Y,
Radio, Ltd., Montreal, Can, Canadian Distributors.

HARRY ALTER € co,

E SELL WHOLESALE ONLY

OGDEN BOULCARROLL AV'CHICQG@

Re-broadcasting, a

'New Era in Radio
{Continued from page 1242)

The Westinghouse Company has followed
this suggestion and the scheme seems to be
the practical solution to the broadcasting
problem, as evidenced by the reception given
by the public to the new Hastings station.

This station repeats the broadcasts sent
from the Westinghouse Station KDKA.,
After the first program which KFKX re-
peated from KDKA, letters were received

- from every part of the continent, telling of

the wonderful results.

As Mr. Davis predicted, radio repeating
may be the solution of the broadecasting prob-
lem. A few broadcast stations so located
as to obtain the best program material
would be able to supply the entire conti-
nent. These stations should have great
power and be non-interfering. At distant
points there should be repeating stations of
great power available simply to repeat the
original broadcast at the same high fre-
quency.

_COVER NATION

By this means a blanket of high fre-
quency radiations will be made to cover
the whole country. Then in each commun-
ity it would be possible to locate a low
powered and repeating station which could
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Order direct
from this page.

SPECIAL PRICES FOR THIS MONTH ONLY

75 YALtuM
TUIE HODK- UFS
350 1LLUS-

550 ARTICLES
&4 PAGES

FREE

teipt of postal.

Coupler

The Radisgem Throw Bwitches Bakelite 180° “*Rico’" {Adjustable) Loud-

The simplest radio outfit De Luxe Style Speaker Phene

made. Includes all paris|¥ounted on composition|m o of patural color| 28 rubber gasket under-|At last! Ear
The big “Rasoo cata-|for tuning: eoll, tapped|plock. Small enough for|bakelite, wound  with|neath diaphragm, making| ¥ill h“ene‘fﬁ
legue. Conlains all Arm-[|$witeh. crystal, catwhlgker, 1 dai ) green s11k. Aluminum phone fully adjustable. |earaches, and
strong circUils, Every up-|M5353 Radiogem, nolall radio  purposes. brackct, 4" shaft. Pri-|Gives amazing results as|sure on the
to-clate vacunm_ tube hook- awf;gi;é4 ornaghone. . .8.73’: M4100.8ingle pole.$.25 mary 13 taps. 180 to gggé;atlge:;mol;iﬁlcatigs 2(all receivers,

) 1 X iogem, with 550 ter:

ll;]:i.ntgdr.eueér-eeut\.txpaunb?-?x,. 1000 ohm pllone and 3 M4101 Double Throw meters. M2525 Speaker with 5|M3500 Ear

ft. eord ..... .$3.75|Single Pole ......$.35| M3150 Counler... $2.35!ft. cord ........ $2.65|pair ... ...

Soft Rubber Ear Cap

“BUILD YOUR OWN” WITH “RASCO” PARTS!
Buy from the Oldest and Original Exclusive Radio Parts House in the United States

We pay all transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS
Money refunded if
goods do not satisfy

Rheostats and Potenti- Molded Dials Tapped *‘B”’ Batteries Panel Mounting “Rasco” Bezels Raseo 180 -Vartocoupler Dilectryte Panels .
ometers Only very best grades| We positively guarantee Condensers Finest Bezel on the mar- Filk wire wound on beke-| Highest dielectri¢
Come with metal dials handled. Bushings ahso-|lhese batteries to be of|Positively no better con- kot. Bezel comes entirely lite tubes. SIx taps. |strength as per DBureau
and  composition knob. lulely true. Dials cannot|long life. We carry only|denser on the market. nickel plated. Can be used| vave length 150 to 600 of Standards.
Excellent merchaudise wobhle, Letters inlaid ln|fresh stocks. Shafts 147, Save from 40/ %,'? or 3-18” panel. 1118'-91'8. For panel mount-(M7100 7x10x3-16" $.70
despita low price. ast white epamel. Al}M2250 Sm, 2214 V., $.85|lo 60¢, by assemhling MI7 R b P ing. 4" shaft. * Your[M7120 7x12%x3-187 .85
M4210 6 ohm Rheo.$.27 kials for %7 shaft. M225| Medium Navy _ |condenser yourself. 00 Rasco bezel,  Imoney refunded if it is M7ld0 Txldx3-167 95
M4211 30 ohm Rheo. .30 (M3074 Dia] 27 $.20(gize, 22%  wolt.. 1.20|MEtfI§ 11 plate..$1.10 1” nol all we elaim. M7180 7518x3-168~ 1.25
M4212 200 ohm Po- M3075 Dial 3..., .25/ M4500 Large slz,a. M2{21 21 plata., 1.22|MI1701 M3100 Varlocoupler pre-|M7210 7x21x3-16" 1.45
tentiometer ....... -45 M3076 Dial 4%..,, .40 15 wolt ..... . 2.30'M4343 43 plate.. 1.33/dlam. paid ............81.50IM7240 1.65

7524x3-18"

Silicon Steel Spider Webh Forms M 1375 Universal Bearlng| Brass Strip ar}d Tubing BAI:ath E!Io(:u1 T?ﬂihes ThiMonody"e Soeket “Rasco’ s\wtoh Points

Us Fine forms to wind your|to hold rotors. Length|Brass strip %" wide:|Best made. Glve intense s sacket takes up|Nickeled and polished
alfj;io r?ra.flhelsallv LJ_n all spider webs. - Made Iyrol:; of bearing 2%”, shaft|1-16” thiek; 87 long. |hot flame. Great for fine|25%), less room than anyM301, ’ﬁ”x%" 6/32",
: equency rans- hard, well seasoned fihre | L% ", thread 1" long,{ M 1430 Per lengih.§.10(work, o other. No_ outside con-|doZ. ............ §.18
ormers. Better than llUn” 1-18” thick, center and|thread sleeve %” long,|M 1431 Brasstubing, dia, mMeog e 3% Torch..$.85|nections. _ Niekel plated| M304, e dia., %"
fxtrewely  50ft, %" e noles  for wirlng, |€aCh ...l ,25| 1,73 87 long; length $. 15| M89682 37 Torch.. ,50|shell.  Tas dfber bol-|thick; /32", doz....18
wide and .007” thick. [poth 3¢ diameter. M 1550 Sockettes, Four of| Threaded Brass Rods |M4(04 Rosin Core Solder. tom with 4 socketies.| M305, %7 dia., 3/16”
. ) these  take one  sacuum|Sold in 67 lenzths only,|A’ ‘non-corrosive soldor|Sockettes hold socket tofthick, 4/36”, doz.. .18

M4900 Silicon steel, M3200 Spider form.$.25( ) pe Grasp tube firmly, |M8037 8-327 thread $.08|with flux inside, panel or hoard, M375 Switch stop, %"
per foot ........$.08(M320(| Spider form. .25 Best by test. Setof 4 $.25/M6032 6-32” threa .06118” length ses..3.10/MB502 Sceket .%.25liong, with nut, dez. .18

Saries Paralla! Switeh -

Caps that|Quick change ‘from ome

headachss, | sireuit fo 'aneirer. Blaek

undue pres-|eompesition lknob, nickel:
ears.  Fit| plated fttings, Blade
vadius 1347,

caps; M2950 Series pa.ral!el
e .50Iswitch $.25

Melotone  Loud  Speaker Nickel Lugs Wooed Cabinets Loop Aerial Mica Diaphragms Nickel Screws NEW! NEW1,
Best popular loud speaker, [All lugs ave nickeled. Highest grade mehogany |Made entirely of well sea-|Mada of special I‘,n,diﬂ Made of brass, nickel fPol:Shmall:gn ne?vra‘:jm?ltir
Fibre horn, heavy metal|M310 Brass Lugs for cabinets made. Top is soned’ hard wood. Com- g.l'lca m t\\odsuies.s_‘léw plated. Flat and round|See any radlo magazlne.
base, 5-ft. eond. Nickel[No. 8 screw, doz..§ .10[™ g plete with sll party and|didtmeter an -13/16 head style. Any threed|Made of best materials.
goose neck. Greatest tuned| M3 (1 Copper Lugs for hinged. Made of % " stock.|base.  Total height of d.la?:m.e‘-' Csu'terEL 1}nr} rie. g d Coils ilupregnated. Sili-
{adjustable) talker. IMorm| Nos. 6 anc § screws, M7 14 Panel, 7x14” $3.35[loop 36", Can be put io- ;.‘:fu]f; 32 sgnrelphgrl\-eiea up o 10/32". eon  steel  lamination®’
length 11%": Pel] 6% ;|dozen . ...... .. v+ 10|M7i8 Panel, Tx18” 3.60|tozcther Dby anyone in M~2550 Diapht T |Price, W7, %Y. $%|Save 50 per cont by as-
total height 9 M309 Copper Lugs for m;fg E;S:i ;;‘;g,ﬁ ;gg less (han 3 minutes. ‘.n/au laphragm, ¢.20|long, dozen ...... $.15 s&[&mblh;n r[ool.lrss.c}f" ]SShlz{
. X N X . SHT e . »|ple instruction n
M255 Melotone Speak- | Nos. 4, 6 and § M712 Panel, 7x12¢ 3.00|M2600 Two ft. loop|M2551 Diaphragm Price, sizes %" and 1”|p|159 Transformer.
OF swrnoovaenes 34,80 screws, dozen ..... L10|M721 Panel, 7x21% 3.90|aerial, complete...$1.15[31-13/167 ... ... ., _150Tong, duzen ... .. 30| Ratio 6% to 1...84.00

Binding Posts ' Double Phonodapter o zCarctbu)ard 1;uh|ng I Radio Cement Bus Bar Wire Phonodapter Skinderviken Button
nly seawijess tubing madef . Square  wire, 1/18” X
M(030 Sm. size, %" high, ri‘tf %llkphon?map[h?\dilrlg (L—Inside Diameter. 0. We_at;.thelr Ilesf““-"g' Uf"d 17167, already  tinned, | Lt it any vhone. Makelp,mons Migro-Phone for
nickel fintsh, each.$.04| ¥ take any standard|—guiside Diameter. I Davtieularly for cementing) ,ojng pldeving easy. |70Ur phondgraph a foud|Transinitters. Sold ail
M124 Inltfaled Binding ing guur phonograph a _Le'; gihn I\"!,GBOO : ered Witlllresihism (femcgl‘;i 501‘1 in  2-foot lensths|taller. Fits all phono-|0ver for $1. This is the
Tosts: Antenna; B Babl |08y Yoo, Made of cast L ., 7" L., $.30(ercd. ¢ i only. . genulne article. .No.imi-
— A Bab, --; B. Bar|joud falker. Made of cast MSGOl 3% 1. s%urenvire nmo form.  Wires\icliog Bus Bar, graphs. Made entlrely of|tapion, Smaltest and most
-(~; A Bat.—; Ground: {]‘“f‘gh, “;‘i)‘;leg"‘e an 0 ke $.33; MGGM’ CIO.I bo..cth? solely withiyo foqn . L .05[pure soft rubber with|sensitive microphome
Phone; cach . .... 1 g |highiy p T, l1 o .| WIS cement. Green Silk Cord < i made. Diameter %",
hagn Drass tube insert
M45 Snring Posts. ea. .04]M 1320 Double Pheno- 5 35 M6605, % 1.IMI750 Cement, -0z, [Rubhber Tnsulalion. ) )
M44 Soring Costs, ea. 07ldapter . .......... $.65137 0 o237 L., S 0SInbettle ... ... ... 0/M4400 per foot....$.02/M 310 Phonodapter.$.38| M9595 Microphone.$.85
—M375 Switeh Stops. ... 04 H . - 3—M200 Rasco Switeh Levers .73 =g
Short Wave | =300, Vi s 55 | Reinartz Clrcmt Sm Ay B e 13| 2 Stage Amplifier
ti t—M5060 Grid-Leak Cond. .30 3=-M 1450 Vernier Attach- - | {—M710 Mahorany Cabinet$2,60
Reeenera ve t-=—M4310 G ohm Rheostat .45 1—M710 Mahoﬂa.ny Cabinet ) ments SBar Wire 160 1-~—M7 100 Dilectryta Panel .70
H 1—M 1000 Double Cir, Jack .65 | ~ _ 77x107” ........ $2 2¢ Pt M6400 Bus Bar J“I? ‘g3 | —MI1100 AF. Transformer 4.00
Receiver 5—M201 Binding Posts... .80 J~M7I00”Dllocctléyte Panel 1—M1000 Dovile Gir. Jadk .83 3—M 1000 Doublo Cir. Jacks " 1.30
. N . . T"x10"x3-16" . 70 ! . - — asco ug .... .55
8 MGOOO&7 Binding Post 1—M2660 Rolnartz inducl. §—MG003 Bind., Post I\zune . 3—M6500 Tube Sockets. 70
1—m7I10 Maho”any Cabiuet Name Plates o 24 35 to 600 met.) 1.0 Flates <2b | 3_M4310 § ohm Rbeostats .90
7100 D1 SHotrvie Bonel 21 i Mo400 Bus Bar Wire 80 ) 1 —me500 Vac. Tube socke .35 | LMI430Bass Suin, 1o | 10—M8080 Post Neme Plates 30
1=—M7100 léCl’X ¢ Blue Prints and directions 1—M4310 6 ohw Rheostat .45 R 16 co- 10—M20 1 Rasco Bind. Posts .00
 ars for assembling.. .50 3—M2121 21 Dlate Variable l—Cnnsrad ASbemblmg Pat- 50 I't. M6400 Bus Bar Wire .75
1—M3150 c?ue‘ﬁlclxe arlo- 2.45 RYTeT Condensers 2.50 lern & Blueprints .30 | Biye Prints and directions. . .50
. Tolal $42.21( MRy onsels - - ) _
%:mgg;g 343 g}:l}s Con : 1—M5059 Gm? _Fe»a}\.(?omlcn 30 Tolul $14.42 Total $13.30
—M200 Swich Lever. . 25 i 8~=M201 Raseo Find, 80 : H
%—-Doz M335 %“Hch Points .18 our Prlce $]20°o 2 Doz, M305 Switch Pom[s .36 our PI'ICC $]4a25 our Prlce $l3.00

RADIO SPECIALTY CO.,

Factories: Brooklyn, N. Y.

Elkridge, Md.

98 Park Place, New York City

This Advertisement Cepyright 1934 by R. 8. Co.,

N.

Y.
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No More Leaks!

Loose, leaky connections cause trouble-
some balkiness in even the best-built radio
sets.

Spare yourself such annoyances from
the start by making every joint abso-
lutely fast with the HOME
Electric Soldering Iron.

It's the handiest solderer you
can use, Turn a switch and
the point gets hot enough to
melt solder almost instantly.
The current consumed is
negligible,

Lasts a life-time. Pays
for itself many times in
convenience and utility:
Packed in a sturdy carton,
with full instructions and a
supply of flux and solder.
Costs only $3.

If your dealer does not carry the
HOME Electric Soldering Iron,
send us your order and we will ship
you one by return mail, either COD.,
parcel post or on receipt of cash or
money order,

THE A. MECKY COMPANY
1705 Allegheny Ave., Philadelphia

HOME Electric Soldering Iron

PRODUCTS

SE-ARDE Molded
RADIOMETER

Build Your Own
Single Circuit Tuner
CATALOGUE No. 165

$13.00

Range . , . . . . 180—3100M
‘« «s e« . . 300—3280M

R. MITCHELL & CO.

255 ATLANTIC AVENUE BOSTON, MASS.

HYGRADE SPECIALS Reliable .
V.T. Sockets—Federal BSc—Paragon ....... .85 nA I o
Fﬁda BE';T—Slgr;_aldTSf'.\-—s-gla A’_jd gg
Phone Plugs—Federa c—Firco .

Pacentl45‘}o—\:leshg1 I?]Qccmtco.l . I;g G o ods
2 in ariable Gr antrol . . . R . N
Bt nem g oL Results are Sure with RELIABLE Goods
Ambassador 3000 Ohm Head Set, 3.25 And it's easy to get such goods—anything you
E‘;‘I’_'c‘gegz'(‘]ﬂgtg‘;g 'l;“’;‘:d Hsﬁea‘i Set.. ggg want in radio equipment. Big, complete stock—
Skindervikin Transmitter Buﬁ'oh:a'. . 85 everything guarantEed quick service; right
General Radie Loud Speaker Units.... .. 8.95 prices. And you're sure it’s reliable when it
Mnmson Loud Speaker Units . B.95 comes from Andrae. Get our complete catalog
Acme R.F, Transformers Types RZ, R3, R4., 3.98 —FREE
Audio Freuuency Transformers Thordarson 3.49 " Deal
Jofforson No. 41—$3.49." Paragon..... 450 . . ealers
Federal No. 226W—5$4.50. Federal No. 6 5.98 Buy reliable equipment from a house of estab-
uo 'ggg—gaga Plleut(m;iun Condensers, ‘H'g lished reputation. Send for catalog wof tested
0. —Fada Neutroformers ... ... .. .
No. I65A—Fada Hazelting Parts. . 1 1100 21.50 and approved apparatus and our discount sheet.
Marke Storage Batteries............... $8.75 up JULIUS ANDRAE & SONS CO.
All Orders Must Inelude Parcel Post Charges 117 Michigan Street Milwaukee, Wis.
Hygrade Electrical Novelty Co AAND A In Busines:
£ .y 5 18€’
41 WEST 125th STREET, NEW YORK, N. Y, ki
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be used to repeat the selected program for
those living within its range,

The Hastings station is not a low powered
repeater, On the contrary, it has the same
power, or about the same power, as KDKA,
but it was installed to demonstrate the
principle of repeating, and can be used to
repeat at a high frequency which is in-
audible to the ordinary receiving set. Or
it can re-transmit at a Jlower frequency,
namely 1,050 kilocycles, or 286 meters, per-
mitting it to be heard by the public.

In actual operation KDKA and KFKX
operate in the following manner: KDKA
has two transmitters, one of which broad-
casts on a {frequency of 960 kilocycles.
These are the broadcasts which KDKA’s
audience has been hearing for the past three
vears. The other transmitter broadcasts the
same concert simultaneously on a freguency
of 3,200 kilocycles. This broadcast i1s the
one received at KFKX. A special receiver
is used which is connected by a telephone
line to a transmitter which re-broadcasts
the program on a 1,050-kilocycle frequency.
There are three transmitters b -oadcasting
simultaneously although the public hears
only two of them. Thus is radio repeating
actually accomplished.

There is no limit to the range of repeated
concerts. KFKX could, just as easily as
KDKA, repeat the concert to another re-
peater located in another section of the
country. In fact, with enough repeating
stations, one central broadcaster could give
service to the entire world.

The Operation of Close

Coupled Transformers
(Continucd from page 1246)

The equivalent value for any secondary
capacity referred to the primary circuit is
equal to the actual secondary capacity times.

N, \?

N,
Capacity reactance, being inversely propor-
tional to the capacity, is, however, treated

like resistance or inductive reactance.
1
Capacity reactance — ohms.
2 wic

An example of capacity transfer is given
in Fig. 6. Assuming a capacity of 100 mfd.

785 imps,
/5.1 amps. -
- (D)
N/
o b -
O cycles
4 AT
Fig 6
A circuit illustrating the capacity transfer of

energy from one circuit to another.

attached to the secondary of a step-up trans-
former having a ratio of two, the primary
equivalent value is obviously 400 mifd., as
shown in Fig. 6. In order to show the
transfer of reactance and make the problem
complete, voltages have been assumed. as
was done in the previous examples. The
following values are associated with the
circuit shown in Fig, 6:

Secondary capacity reactance= —— =26.5
2nfc

ohms, (=60 cycles per sec.)

200
secondary current ———=7.55 amp.;

26.5
therefore primary amperes—15.10 l%lé‘lp.,
primary capacity reactance= —— =06.63
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1
ohms=——, and equivalent primary capac-
2wric
ity—=400 mfds.

From the foregoing statements it is evi-
dent that an “ideal”’ transformer acts merely
as a means of transferring certain qualities
from one circuit to znother.

Furthermore, resistance, inductance and
reactance (both inductive and capacitive)
are transferred in proportion to the square
of the transformation ratio. Impedance
{'which is a combination of reactance and
resistance) follows the same rule. Capacity,
however, follows the mwerse rule.

An interesting example of the application
of this principle to radio is shown in Fig. 7.
The “wave filter” or “wave trap,” which s
widely used today employs this scheme. L
is a closely coupled air core transformer,
having a high ratio. When L C is tuned
to the undesired signal, there is established
in this circuit a very high resistance. This
resistance is transferred to the main circuit
and hence reduces the signal. The resist-
ance at resonance is so extremely high that
in spite of the step-down ratio, there is con-
siderable resistance transferred to the an-
tenna circuit. The inductive and capacitive
reactances are also transferred to this cir-
cuit for frequencies other than the undesired

signal but, due to the ratio of transforma-
tion, they are present to a rather small de-
gree, and so do not materially influence the
operation of the receiver. The wave filter
illustrated in Fig. 7 can be arranged by us-
ing 60 turns of No. 24 D.C.C. wire wound

fm/'x/erL

-7J£c{

Gt

Fig. 7
ave filter or “trap’” used in conjunction

a receiving set and acting as the trans-
former shown in Fig. 6.

g
Ty

on a cylinder 3 inches in diameter. The
transformation ratio should be 1:5 which
calls for 12 turns wound directly on the 60
turns, the 12 turns being inserted in the
antenna circuit. A condenser of 00025
mid. across the 60-turn coil will suffice to
cover the broadcasting range.

AT LAST!

AA\’"‘; _

2 ROTOR
DOUBLE
CIRCUIT

NO TAPS
200-650
METERS

o SRS, TARES PLACE
E““H d TOF AND TS
. | MORE EFFL
CIENT THAN
EITHER 3 HONEY-
COMB COILS
OR VARIO-
COUPLER AND
VARIOMETER

. Tunes in Pistant Stations Without Inter-

ference from Near-by Stations
Used .with Double Cireuit Regenerative Hogk-up the
Select-a-Wave will give you
Maximum Volume, Coast-to-Coast
Range and Super-Selectivity
Not just a part but a Quality Tumer, highly recom-
mended hy leading radio engineers. If vour dealer
can’t supply you send us $85.00 and we will ship
postpeid with diagram and insiructions.
Dealers Write for Proposition

5. & R. RADIO COMPANY
3786 BROADWAY NEW YORK CITY

between the limits mentioned above.

Fach stage of awmplification adjustable.

KC Your Guarantee

Portland, 305 Larrabee Street, Phone East 6156
San Francisce, 591 Mission Street, Phone Sutter 40

Radio Products of Kuality & Character

K & C TUNED R. F. TRANSFORMERS

These Efficient Units Gaining Remarkable Success

These Radio Frequency Transformers are the result of considerable research work
by our Radio Engineers, and are remarkably flexihle and efficient units.
length of the transformer is controlled by the position of the rotor and can be set for
any given wave length between 150 and 600 meters.
casting and permits of maximum efficiency of the transformer. Previous efforts along
the lines of radio frequency amplification have been confined to the use of a Radio
Frequency Transtormer, working efficiently only at one or two wave lengths.
K & C Radio Frequency Transformer can be accurately tuned to any wave length

SPECIFICATIONS

Insulated shaft and disc type coupling.

Pig-tail conneetions to rotating seeondaries.
Constructed of high grade bakelite.

Arranged for both panel and base mounting

The Essence of Simplicity

K & C NEW “SERIES AUTOMATIC” PLUG A WINNER

Costs No More than Any Standard Plug
BUT '

It enables you to add any number of headsets in the circuit instantanecusly.

Just “Plug plugs” into each other!

S meas ser Any other make of standard plug can be used with the K & C “series auto-

plug.
Moulded in pure bakelite.

rmatic”

KILBOURNE & CLARK MANUFACTURING CO."
Head Office and Works, Seattle

Los Angeles, 1103 West Tenth Street, Phone 581-002
New York City Reps., Steelman,

The wave

This range covers all broad-

The

No multi-jacks or terminal blocks to fuss with.

K & C “Series Automatic” Plug

Two Stage
Single stage

Range 150-600 meters
Send 25¢ for blueprint giving details of highly
efficient Radio Audio- Freguency Clrouit.

$1.25 each

. . 0 - . . . .

Inc., 24 Murray St.

Tel. Barclay 7941-2
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condenser.

Lowest losses. Finest adjustment.

The Vari-Grid is a vernler .0005 condenser,
134" diameter, adapted for all condenser circuits.

wherever used. Guaranteed by manufacturer.
Write for “Grid-Control,” by Lefax editor.

Its free. =
If - dealer t GREWOL
sqpﬁ‘;l ygi,m order $2.25 Fixed-Reflex
direct. DETECTOR

Guarzl:nteed not to
. urn out
Randel Wireless Company ¢ your dealers o g0
11 CENTRAL AVENUE NEWARK, N. J. | et e

A Radio Part

with a Double Purpose—

GREWOL VARI-GRID

Learn the secret of Grid Control thru the

Varying the capacity of your tube is

what gives results.

Best results

The Weagant Receiving
Circuit
(Continued from page 1256)

——ie

—

I

R

in Radio
Qur 1ew 64.page Catalog No. =
TER contains twenty of the
mos ' popular radio circuits
printed in blue, These include
the Hazeltine Neutrodyne,
Grimes Tnverted, Colpitts,
Flewelling, Reinartz, Diode
Electrad, Heterodyne, Super-
Regenerative and many others.
Each article used in circuit is
attractively pictured instead of
appearing in straight schematic
form. Besides containing blue
prints, the best in radio is also
illustrated and described. Catae
logsentpostpaidforTen Cents.
Each circuit worth double.

Send for your copy today.

DEALERS!

ol

Qualiry Radio Exclusively
L

Telmaco Radio Gz:ide Book—’

Describes the Best

QOur New Dealers’ Catalog and Price List
describes nearly all the better Standard
Radio Lines. You should have it. Mailed
FREE to all bonafide dealers making request on their business stationery.

S Ve
ZLELMACYS TELEPHONE MAINTENANCE CO.
20 So. Wells St., Dept. By Chicago, Ill. J

20 Circuits
in Blue in
Catalog

Radio Division

—_—
— PR

AETNA

Condensers
High Grade Quality

“ABETNA” condensers are
made of the best mate-
rial, hard, pure Alumi-
num and Condensite Cel..
oron end plates,

WE guarantee every
Condenser to prove to ca-
pacity.

8 Mail Orders Filled Promotly,

Variable Condenser
PRICES

No, [ Plats.,.$1.30

Ne. 17 Plate... 1.45

No. 23 Plate... [.8

No. 43 Plate... 1.9 )
AETNA VARIABLE CONDENSER CO.

Phone; Linceln 6052, 333-43 North Ave., Chicago, ML

Rainbow Multi-Plug & Cable

)
Put this type on your new
set; it iz small and may be
maounted anywhere with cord
and plug $4.00 Type P. M,

Put this type on seven
binding pests of your pres-
ent set.  With eord and
plug $3.00 Type B.P.

N: Put your Batterles
on shelf in base-
ment and vun this
8-ft. cahle through
floor to set.

54 and B. Batiery wires In cablo. Antenna and ground
are sepatale leads from cap, Guaranised not to impair
efficiency of set. For sale by all Jobbers and Dealers,
Fully covered by patents applied for. Manufastured by

HOWARD B, JONES
608 8. Canal St

Chicago, 1l

—

, Insure your copy reaching you cach meonth. - Subscribe to Radio News—$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

H

a 25-turn coil will suffice for amateur
waves, If the primary coil of the tuner is
provided with an inductance switch, this
should be varied for best results,. When
connecting the primary of the tuner, care
should be exercised to completely eliminate
the series condenser. The polarity of the
primary coil is important, and will have to
be found by experiment, because when it is
connected in the wrong direction it will not
pass signals,
A FEW DETAILS

A description of a “Weagant” circuit
without a few construction and operating
details would not be complete. The most
satisfactory method of mounting the com-
ponent parts is to arrange the three con-
densers to a row on a 12 by 18 inch in-
sulating panel, the antenna condenser at
the left, the secondary in the middle, and the
tickler condenser at the right. The four
rheostats and the potentiometer should be
mounted in a row above and parallel with
the row of condensers. A coil mounting of
the conventional three-coil type should be
placed in the upper left corner, with the
knobs down. This last point is one that
1 1 L]
] 1 1
L_a-2

1

Loozmre I

eden i
SME

Frg.3

This form of radio frequency amplifier has been

found the best for use with the Weagant circuit,
shown in Fig, 1.

gives the operator much more comfort and
eliminates much of the capacity between the
hands and the coils. A wooden or insulat-
ing shelf should be arranged over the con-
densers to hold the vacuum tube sockets and
transformers. The mounting for the R.F.
coil should be placed on this shelf also.
The R.F. coil should be kept as far as
possible from the three-coil mounting and
from the audio freduency transformers.
The details of the amplifier (audio) have
intentionallv been eliminated, as there is
no particular point to bring out in it.
TUNING THE SET

In tuning a “Weagant” receiver for
amateur C.W. signals, the special coil men-
tioned above should be used. It consists of
a secondary winding on a two-inch tube,
having 30 turns of No. 22 D.C.C. wire, and
a tickler winding of 36 turns wound on a
form to fit tightly inside of the secondary
tube. These two windings may be mounted
on two coil plugs, and connected together
mechanically in order that they may be
conveniently handled in the honeycomb coil
mounting. A 25-turn coil should be used
in the RF. amplifier and for a primary.
To tune this apparatus for amateur signals,
the tickler condenser should be used in just
sufficient amount to allow the turer to oscil-
late over the entire range of the secondary
condenser. 1If properly balanced with the
above coils, the tickler setting for such
work will not be over 40 degrees. When
the set is so adjusted, it will be found that
all the tuning, except a possible readjust-
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with the secondary condenser. In this con-

minimum value of a tickler condenser that

- - ' )
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

= f]
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

should be reduced until oscillation ceases. |

point where oscillation ceases is easily

it is the point where the carrier

s
wave squeal ceases, and the voice or music

comes in. It is quite important in tuning

tickler condenser be used at all times, the

one knob tuning not heing recommended

In .picking tubes for this circuit, it is
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“hard” be wused, particularly for R
UV-201 tector is being used by the

writer with entire satisfaction, but same
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o-T

detector.

¥ The O-T is the only gen-
uine Silvertonc Tube.
L Fully guaranteed.

0. & T.

Beware of imitations.

(Clear as a Silverﬂef?

will incréase the signal strength of your set
from 20 to 50 per cent—and even to a greater
degree when used as a NEUTRODYNE

0. T.1A—2 to 4 volts,
Battery Draw .15 amps.

0. T.9-2 to 4 volts,
Battery Draw .06 amps.

O. T. Power Tube—5 volts,
Battery Draw .25 to .35 amps.

At vour dealer or divect by mail,
Write for complete literature.

Manufactured by DeForest Tel. & Tel. Co.

1819 Broadway, New York
High class representatives wanted.

s[NERION} TUBES |

(Registered)

Three Models
Price, $6.00
Price, $6.50

Price, $7.50

Exclusively for the

Electric Corporation -

-

—_——

|

TRIP-L-KOIL

VARIOMETER, VARIOCOUPLER AND VARIABLE CONDENSER IN ONE UNIT

OUR MONEY BACK GUARANTEE

If your dealer doesn’t carry this tuner,
send us your order direct. We will ship
Parcel Post Collect at the $9.00 price. If,
after a fair test, you find the Trip-L-Kolil
does not meet with our claiins, send it
hack—and your mongy will be veturned
wnstantly !

Patent Applied for

PLACE YOUR ORDER NOW!

If you contemplate building your own
receiving set, or wish to improve on
the one you now have, be sure and
get a Trip-L-Koil—the new spider-
webh tuner. 200 to 600 meter range.
Gives the selectivity of a two-circuit
set to single-circuit hook-up. The
Trip-L-Koil is positively the sharpest
tuning dewvice that can be installed in
a smgle-circuit receiver,

AN AMAZING DEVICE!

The Trip-L-Koil does away with the
variometer, variocoupler and variable
condenser!  Only two panel holes
necessary for mounting. Beautifully
and sturdily constructed. Complete
wiring diagram with each tuner.
Price $9.00—no dials included.

- ASK YOUR DEALER
Or Write Us Direct.

Wheeler-GreenElectricCo.

ROCHESTER, N. Y.

Z5C will make
All the Difference

Belter reception—Ilenger range
—finer adjustments — clearer
wnplification.  See your dealer
for a Reliable Micro-Air Neu-
tralizing Condenser today.

The Reliable Parts Mfo. Co.
2819 Prospeet Avy,,
Gleveland, O.

RELIABLE

neutralizing
conaensers

Get a Handy Binder for your RADIO NEWS.
can be inserted or removed at will. FPrice 65¢.
53 Park Place, New York

& P. Detector and

U.V.200, C.300, A
U.V.201 or C.401.,
P. or Moorchead Am
All tubes returned Parcel Post,

Moorehead Detector.

W.D.11 or WD 12 $3.60
7 C.12.. 3.50
3.00
UV.V.201A0rC. SOIA 3.50
U.V.199 or C.299.. 3.50
4.00
3.00

D.V.6. .§3.00 D.V.6A.
Broken glass shells replaced — No exlra
Radio Tube Repairing Co.
Hudson Terminal Blda., 30 Church Street,

TUBES REPAIRED
C.11 or
U V.202 or C.302,......
A &
charge.
Suite 327.E New York City, N. Y.

C. 0. D.

—T™—m™mmm

Holds and preserves six issues, each of which
Experimenter Pub. Co., Inc.,, Book Dept.,
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ence, Mass.

QSL’d¢

S-watt L.C.W. All reports

Calls Heard

This space is set aside each month for the listing
of amateur calls heard. We invite you to send
us a list of the stations you have heard, typewritten
if possible, or at least sufficiently rcada.ble to
prevent mistakes. Print the calls on a separate
sheet of paper, using but one side. These should
be arranged alphabetically for each district. To
distinguish the stations that have been worked,
they should be put in parentheses, and, accord-
ing to the rules now in use, the C.W. stations
should be mentioned in a separate Jist. The lists
should reach us by the first of the month for
publication in the lollowing issue.

TRANS-PACIFIC TESTS
Statiens heard by Station 277, Owned and
operated by C. P. Smith, 83 Cabramalta Rd., Cre-
morne, Sydney, Australia.

Appara#us used. Home-made one-valve set.
Marconi V-24 valve, Honeycombs were used as
inductances. Aerial 40 feet high, 146 feet long,

unbalance T-type single wire.

Will be pleased to hear from owners of the
stations I have heard, and will answer all letters
from same, giving times, streugth, nowe, ete.

Oct. 25th, 6KA calling 3BM, Love, Aussie,
(loudest of "all stations heard). Oct. 28tb, 6KA
calling 3BM, Love, Aussie, (loudest of all sta-
tions heard); 6CKR calling (vcry faint tonight);
2RD calling—GZ (not sure): Qct. 31st, ZFT
calling 6A. Nov. 1st, 6CKR calling CQ (very
loud); 6KKR calling, Aussie; SBAK calling;
4AOV or IVHT calling CQ (tine 0822); 6CKP
calling; 9MC calling; 6CKP ealling 9MC 6RT
calling’ 6KC; 1VC calling 3BM, Lovg, Aussie
(not sure whether 1VC or 1VNN); INCO calling,
Aussie, time 0718, not sure of call 6KT calling;
7GD ca]lmv 3BM, Love, Melb.; 6VY _ealling;
6AVV callmg, 5CKR cal]mg 9MC and 9MC call
ing 6CRR, working together; 4MI calling 3BM,

Love, Melb,; 6RI calling 6KC; 1VC calling 3BM,
Love, Me]b., 6AV calling, §CKP cal'lmg IMC.
Nov. 24th, 8GZ calling; Nov. 25th, 9ZT calling

(hoth loud but fading badly).

6ALV ALAMEDA, CAL.
All CW.—U. 8. A—3HG, 3VP, 4FG, 4KU,
SEB, sFX, SHT. 3KC, 5T], 5U0. 5AGJ, SADB,

SAKF, 5ZA, SZAV, 6CEU, 7MN, 8A4A, SAB.
SER, (8GZ), S8TT. (8SABM), B8AJH, BAME,
§BDA, 8BNH, 8COJ, SAIH, 8&ZZ, 9CE, 9EI,
9LZ, 9AHG, (9AHZ), 9APE, 9APF, (9APS),
9AVZ, 9AVU, 9BCH, 9BLY, 9BSP, 9BS0,
(OBTT), 9BUH, 9BPV, 9BXC, (9BZI), 9CCK.
9CCR, 9CJC 9CTY, 9CP 9DAW, (9DCH),
IDCW, 9DHD, (9DLTF), 9DQU, 9DXN, 9DYY,
9EEA, 9EXY, 9ELV, (9YU) (5ZTY.

sza[h—SCN 5G0

5BD, ARLINGTON, TEXAS (Det. Only)

IAQOL. 1ARY, 1AW, 1BGC,
1BWJ, 1CRI, 1ER, 1GS,
1XM, 1YB, 24AY, 2AGB, 2AML, 2AYV, ¢BL
2BSI, 2BY, 2BYN, 2CEl, 2CSR, 2CSZ, 2CXG,
2CXL, 2FZ, 2KT, JRB. 2TS, 2WH, 3ABJ, JACY,
3ATIF, 3AID, 3AS, 1BIJ, $BNU, 3BOF. 3CFY,
3CHG, 3CTN. 377, 31Y, '3LJ, 3ME, 3PL, 35U,
STR, 3UR, 3VO, 3XN, 4AT, 4AY, 4BG, 4BQ,
4CS, 4DB, 4DL, 4DO, 4EL, 4ER, 4FA, 4FS,
4FZ 4GW, 4GX, 41], 41U, %H, 4MB, 4ME,

MI, 40A, 40N, 4PB, 4PV, 4QW, 6AAM, 6ACM,
6AI‘Q 6AHT. 6ANB, 6ATH. BATT, 6A0I, 6A0S,
6A0T, 6ARB, 6AUY, 6AWT, 6AZQ, 6BBC,
6BCL, 6BCS, GBDS ¢BEG, 6BH, 6BIC, 6BIC,
6BJC. 6BJQ. 6BKS. 6BEKX. 6BLM, 6BLW, 6BM,
6BMY, BBNC, 6BPZ, 6BOR, 6BRF, 6BSX,
6BUA, §BUH, 63UI, 6BUO, 6BUR, 6BUY,
6BVE, 6BWE, 6CAW, 6CC, 6CDG, 6CE], 6CEK,
6CFY. 6CFZ, 6CGG, 6CGW, 6CHC, 6CHU, 6CID,
6CJT, 6CIL, 6CKP, 6CKR, 6CMR, 6CNH, 6CNM,
6CSU, 6CU, 6ET, 6TD, TV, sKM, 6LV, 6MG.
6MH, 6NB, 6NX, 6PL, 6VD, 6XC. 6ZAU, 6ZBA,
JABY, 7ACI, 7ADR, 7ADS, 7AEL, 7AF, 7AFN,
7AGE] 7AGR, 7AGV, 7AK, 7AKH, 7D, 7FY,

/, 7IT, 7RR, 7KS, 7LH, 7LU, 70D,
7Q], 7RS. '7SC. '7SF, 7TO, 7WM, 7WS, 7YL,

74D, 72K, /7U 8AATF, SACK, SADK SAEG
8AFD, 8AGO. 8AHQ, SALW, SAMM. B8ANL,
8ARD, 8ATL, EAZH 3B.AU. 8BBJ, 8BCI, 8BDA,
SBDM 8BDU, S8BEK, 8BFH, §BFR, SBKY,
SBNH, SBNN, SBOE, SBPU, 8BVS, 8BVT,
8BVU, 8BVX, 8BVY. SEBWB/ 8BXA, 8BXH,
8BXV, 8BXX, &BZD, &CDD, 8CDI, B8CEOQ,
8CKOQ, S8CNW, 8COwW, 8CPM, 8CPY, 8CQZ,
8C3E, 8CTP, 8CUX, 8CWL, 8CWU, 8CX

8DAC, 8DAT, 8DGP, SDHQ, 8DIS. 8DJD, 8DJF,

3DJP, 8DKM, S8DLE, 8DO 8DP, 8DX, 8ES,
8FC, SFI, 3FU, SFX. 8GZ, 8HK, SJU 8TY,
SKG, 8KU, 8MD, SMT, SPL, 8SF, 850, 8TR,
SUE, 8XE.

Canadian—1AR, 2BG. 2BN. 2IC, 3AD]J, 3ADN,
3BA, 30H, 3PG, 3ITB, 3TF, 3X1, 3ZL, 3ZS,
4HF, 5GO, 9AL.

4DX, GREENVILLE, S. C.

(ACU),  (1ADN), (1AEG), 1AIY, 1AJPR,
1AJT. (1ALJ). 1ALZ, 1BAH, 1BES, (IBBO)
(1BWJ), 1CDM, 1CKP. 1CPO, 1COF, (lER),

1FB, {11, 1IL, IMY, (10N), 1SN, 1ZE, (2AYV),

(2BBX),” (2BNZ), (2BQB)Y, (ZEQD). (2BZY),
(2CED), 2CIM,  (2CJR). (2CLU), (2C0Z),
(2CRQ), (2CVU), 2FP, 2KE, (2KK), {(2LE),
20M, 20R, (2RB), 2RM, (2WR), (GACY).
(3ADV), 3AHP, '(3AIG). 3ATB, (3AWH).
(3BBV), (JBDD), 3BFU, 3APR, (3BGL),
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(3BLC), (3BMN), 3BNU, (3BQP), (3BUY),
3BHV, (iBVA), 3BWR, {3CBL), (3CDK),
(3CFV), 3RS, (3TW), 3]Y¥, 3MO. 30Q, 300,
(3TA) 3T],(3V0), (3Z0), 3ZS, 4AA, (4AF),
(4AZ), (4BK), 4BY, (4CG), (4CS), (4CY),
(4aDB), (4DO). (4DT), (4EB), (4ELJ, (4EQ),
(4FAY. (4FD), (4FE). (4FQ), (4FQ), “FL),
4GW, (4GX), 4HR, 4HS IgHW), (4T7), (4IT),
(4]1’(), R, GLD, 4LP, 4MA. (4MB),

(4MI), 4MY, (4NA) (4NT), 40D, 40M.
(4OT) 4PL, (4PV), 4QF, 4RR, 4XD. 4ZA,
47C, "5AAG, (SABT), 5ACR, 5AGD. (5AG]).
SAID, (5ATP), (Sf\MH) ALY, (5DA), 5DD,
ADW, 5EN, SFC, 5FY, SGN, 5GP, (SHL), (5IN).
(GRC), SKG, (GKR), (31R), SL\V, 5MI, (5NJ),
(3NS), GPB), (30F), (50Q), (SRB), {(50K).
(500}, (SOP), (5VY), (5XU), (5ZA5), 5ZAV,

), s

(3CTP), 8CUR, (8CVM), B8CNM, (8CYOQ),
(8CYT), (8CYX), 8CZC, (8DC), SDDW, (SDIF),
8GA, ($GZ), (SHV), (87V), 8NB. (3OK). 8PL,
(8PW), (8RG), 8RJ, 8RO, (8TT), (8UNY,
SVY, (8WY), (8YAE), 8ZAE. (8QCH (3ZW)
(9AEP), (9AIM}, (PANY), 9A0G, 0A0Q, SAQU,
9APS, '9APE, (9AUS),  (9AWG). (SAWM),
9BCK, 9BAZ 9BDS, (¢BTK), (9BKD), (9BRK),
9BSH, ~ (9BTT), (9BUH), 9BYT, (9BZI),
9CAA, 9CAH, 9CCB, (9CCS), 9CCZ, 9CEE,
(9CIP), 9CLK, (OCTV), 9CZS, (9DEXK),
(SDEW), (9DGW), 9BTL, (9DIS), 9YDEM.
(ODQA), (9DWK), 9DZY. 9LDO, (9EKY),
(9ELB)Y, (9EM), (9EP), 9IH, 9JG. 8MC, (9MF),
(OMM), (90T, (90\) (0N, (9UC) 9UZ,
OVM, 9VZ, 9YC, (9ZC), QRA? (9ZT).

1C. W —1CKP, (4ED) (JXG]) (3HL),
(8VQ), (QAAW).

Phone—1AJP, (47K}, 4FT, (4F(, (4IT),
(4{PGV), (4K U), (SAMI), SLL, (S5HL both ways),

8
Spark—410, 40T, (8RG), 8TH, 9AHQ, 9DWEK,
Canada—SBP 3IIE (STA) 3TB, (328), 4CL,
4D

KD on Phune—(%\\\) (3CTV), (4FE),
HFQ), (4PY), (5ABT). (3U0). (8GZ}. (SMM).
Please QSL ES QRK MI 30-watt C.W., 1.CW.

V. W. GILMORE, MILE SEVEN, ALASKA
LANA, 1BGC, 2KV, 2TS. 2X0. 3JALN, 3CO,
3PB, 4AY, 4BQ, 4CN, 4CR, 4DQ, 4EQ, 4JK,
SACF, SAIU, SAKN, 5aMA. sCT. SEB, SEX,
5GA, 5GJ, SGN, SAKY, SAMN, SIN, sKC, 5LG,
SLR, 5MO, 500, 5QI, sQW, 5UL, SUP, 5\WWX,
SZAV, SZB, 6ABX, 6AGE, 6AJH, 68K, 6ANB,
6401, 6A0S, 6ASX, 6AVV, 6BBW, 6BIC, 6BIH,
6BIQ, 6BJ1, 6BM, 6BNC, 6BOL, éBRK, 6BUO,
6BVS, 6CC, 6CEU, 6CGD, 6CGM, 6CCW, 6CKP,
6CKR, 6CMU, 6CNH, 6CNW, 6FP, 6GR, 6]X,
6KM, 6KW, 6LV, 6MH, GNX, 6PL. 6TS, 6VT,
.\AJ(Phone) 6Z/\R 67AV 7AEA, 7AK L,
7ABB, 7ABF, 7ADR, 7AGF, 7AGN, 7AH. 7AIL,
7AIM, 7B, 7FD, 7GE, 7JN, 7LH. 7NQ, 7NN,
7PX_¥0B, 7Q7, 70T, 7RC, 75C, 7SF, 7SN, 72U,
3AFC, 8AGO, 8BDA, 8BZL, 8BOC, 20D sCZ
3Gz, SKG, SRT, 9ADW, 9AHZ, SAIM, 9AME.
9APE, 9APF, 9AON, '9A0S, 9ASFE, 9AUU,
9AWY, 9BAK, 9BAU, 9BEY, 9BTI. 9BLY, 9BOK,
9BRI, 9BTO, 9CRBJ, 4CGU, 4CGW, 9CVG. 9DIB,
9DNU, 9DSW, 9DXN, 9DZY, 9EAE, 9EKY.
9ELV, 9LZ, 9TV, oXI. 9YY, 9ZT.
\Cei;'ladlan—4CR_ 4DY, 3CN, 9CF, 9BX and

All the above listed siations are over one thoua-
sand miles distant and were received on a single
circuit receiver with one and two steps of ampli-
fication, The approximate location of Mile Seven,
Alaska, is Latitude 61 North and Longirude 145
West.  Any station desiring to test for reception
kindly mail card at least three weeks in advance
of test. Can listen any time from six to twelve

P.M. Pacific Coaat §[dlll[ald Time.

4PY. FORT LAUDERDALE FLORIDA
CW.—1ACZ, 1ALJ, 1AOL, 1AQL 1AQM,
1BGC, 1CAB, IC\III’ 1<E, ]TD (1FM)y, 1HX,
10A, 1SK, 1SN, (1'YB), 2AGD, 2BPF. 2BSC,
2CER, 2CPA, 2CQI, 2BE, 2BY, 2GK, 2RE.
2XNA. 3AB, 3TJ, 3LG, 30OV, IAEK, 3AUV,
3BDO, 3BNU, JIBTA, 3BVA, 3CDN, 3CIT,
(4BHY, (4FT) (4FS) (4513) (4IH). (40B),
SAC, SAD, 3T, 5G R, BT, 3KG, SKN.
SLR, SNK, SNW, 50T sov 501, SQL. 50V,
(3RF), 58D, 5VM, SVV. SXAP, 3ZA 57
(5ZG), SADH, SAFS. SAKN, SAMF, SAXN,
6LV, 6ZH, 671, 6ALK, 6A0I, 6CGW, 6XAD,
7KO, 7SC, 7ACM, 3AA. SPL '8PX, 8RJ, 8XL.
8£C, 8ABM, RAGO, SAPT, 8AQV, 8AXC, 8BDU.
SBFM, SBOI, 8BRM, 8COM, 8CPD. BCVN.
SDHN, 8DKJ, 9EQ, 91C, 90R, 9VC, 9V, oW,
9T, YAAR, SACEK, 0ADY, 9AEC, SATM, 9AME.
SAFF, 9APS, 9ASC, 9BAK, 9BCE, 9BEZ, 9BHX,
9BTI, 9BLY, 9BOZ, 9BRE, 9BRY, 9BX(Q. 9CFY,
aCKP, 0CPR, 9CTE, 9CTU, SDAY. 9DAW,
9DCR, 9DIS, 9DKB 9DQU, 9IDTT, OSEER,
9REK, 9EGW, 9EL

Canadlan—IDD ZBN
AQSL ta B. C, Fldler Jr., ex 8ABE, 233 Brickell
Ve,

GEORGE KRIVIZKY, SCOTTVILLE,
MICH, (3-Foot Loop—1 Tuhe)
CW.—1AAT, 1AFP, 1ALI. 1ALT. 1AOM.
1A38I, 1AUR,, 1BVB, 1ER, 1RB, 1W0O, 1¥K,
2ACO, 2BM, 2BTE, 2BY, 2CEE. 2CGJ, 2001,
9(‘R], 2CWO ZC)&D 2C\L 2CXY, 2DX. 2KF
25Q, JAHP, 3AIC, 3BFX, 3BHM,. oBML, oBL

29

Electrad Products

Their Quality Absolutely
Guaranteed

OU are safe when you buy Electrad Products. They are
absolutely guaranteed, electrically and mechanically, to be
of the finest materials and workmanship.

Most good dealers carry them because they are fairly priced,
and give their customers good service.

Double Your Distance with
an FElectrad Variohm. 75c.

The latest invention in grid leaks. A simple turn of the knob
and you can get any resistance from 14 to 30 megohms.
Eliminates circuit noises, is moistute proof and non-micro-
phonic.  Absolutely guaranteed.

Electrad Lead-In. 40c.

Fits under closed window. Can be bent to any shape, Cov-
ered with freproof insulation which prevents grounding on
wet window sills, No holes in window frames and takes the
place of unsightly porcelain tubes. Fitted with Fahnestock
Clips.

Electrad Indorarial. $1.50

Ideal for sharp tuning. Wonderful directional effects. Par-
ticularly effective where several local stations are broadcasting
at once. Can be used also as ground. By using Indorarials
for antenna and ground you can get any coupling you desire,
Hang on wall, door or lay under rug.

Electrad Grid Leaks. 30c.

Absolutely uniform unvarying fixed resistance,
A superior preduct of dependability, in all re-
sistances from 4 to 10 megohms.

EL'EQ'I‘R&D

DEALERS: HWrite for samples and details on our special group assortment,

ELECTRAD Inc.

Dept. “H.” 428 Broadway, New York City
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WALNART

INDUCTANCE SWITCH

List Price . . . . . .
' Complete with Dial

reception.

the contacts are poor.

better reception.
shows exact position at all times,

‘$1.25

-Only with positive contacts can you get good
Switch points are unsightly and
A Walnart Inductance
Switch, 1-10 points, gives positive contact and
Bakelite numbered dial

Gets the best results from every tube.
hissing and brings in signals clear and strong.
Nothing to wear out, lasts a life time.

/‘"\\
WALNART E _‘

1246 W. Van Buren St.

Both instruments have
CONDENSITE CELORON
bases; the perfect dielectric

insulation. (Made wunder
Rakelite patents.)
WALNART

Variable Gnd Resistance

List Price .. e e e e

$1.00

Eliminates

RIC MFG. CO.

Dept. 607 Chicago

?,

€ms,

WAN TED

Complicated Hook-ups!

To

simplify difficult

hook-ups use “Read
" Binding Posts.

Tell at a glance whether

1t is Antennae, Ground, Fones, A or B battery,
ete.
of each post.
able knobs save time, trouble and petty annoy-
ances, “‘Read ’ems” add to the appearance of
any set.,
each. Set of ten (as shown) $1.50.

If your dealer can’t supply you with “Read

»

Name neatly engraved far keeps on top
(See illustration). The irremov-

Don’t be without them. Price 15c.

order direct.

Look for the name “Read ’em”
on every posi.

The Marshall-Gerken Co.

Dept. A

27 N. Ontario St,
Toledo, Ohio

Vacuum Tubes
Repaired
WD-11, WD-12, UV-201A, UV-199

and others for

$3.00

Quick service, All tubes repaired by
us guaranteed to work as good as new.

Send your dead tubes.
parcel post to you,
$3.00 to postman.
service,

THOMAS BROWN CO.

511-517 Orange Street Newark, N. J.

We prepay
All you pay is
We give 48 hour

> Brings you a Genuing

returned if
days yon are not satisfied with thig late model UNDERWOOD
typewriter rebuilt by the famous Shipman Ward process.

. GREAT PR]CE SAVING Direct to you from the

Inrgest typewriter fac-
tory in the world by our money saving mothods,

notiee it while you enjoy the use of this Wouderqumachlne

stemn of rebuilding typewriters and also valuable information
gou: the typewriter industry botb instzuctive and ¢ntertaining.

Act Today! 5
Mail " Year
Coupon ll Guarantee

Please aend me
py of your

free book of facts,
explaining bargain ofer,

Shipman Wa
Mfg, Company

1953 Shipman Building
Montrose & Ravenswood
Avegy,, Chicago

“UNDERWOOD
T YPEWRIT ER
| 10 DAYS FREE TRIAL Zamstoqumeniionsiy §

! EASY MONTHLY PAYMENTS Sosma ta: |
FREE BOOK OF FACTS Erlgicing Stinman §

Radio News for March, 1924

3CDM, 3CHB, 3CHG, 3CIU, 3CXX, 3DB, 3iFK,
3HS, 3IW, 31V, 3KP, 3PL, 3TF, 4Al, 4AY,

6JK 6NX, 6PL, 6ZH 7ADH, 7CO 7DC, 7OB
70C¢, 78C, 7TO, SAA, SAAT, SABA BACM,
BACY BADA, 8AEX 8AF, SAFN SAGL SAIG,
SAGE $ANB, 8ANE, SANM, SAPV
s SATG, SATL. S8ATP, SAWL,
8BAG, 8BBT, SBCF 8BDA, SBF, 8BFB, S8BEM,
8BGE, SBHF, 3B]Y, SBEM, SBMB 8BMK,

, SBOA. 8BP, 8BPU, SBQ, SBOF, 8BQI
8BQZ, 8BRJ, 8BSW, 8BTM, 8BUL, 8BUU,
8BVT, 8BVU, 8BVX, SBYN, 8BZD, 8CC, 8COQI,
8CDD, 8CDI, 8CED, 8CEF, 8CE]J, 8CFX 8CG,

8CGI," 8CLK, 8CMU, 3CNO, 3COI,” '3COJ,
8COM, SCPM, SCR,' 8CRC, ' SCRH, 8CXW,
8DAE, 8DBL SDBM, 8DCY, 8DDA sDDT,
8DFO, 8DG 8DGR, 8D'HQ, 8DJP, 8D]R,
8DJK, 8DLA, 8DP, 8DUU, SDX SEF SER,
8FC, 8GZ, 8]F, 8NB, 80A, sPD, 8PL SRC, S8RV,

8UF, 8VY, SWO, 8X AV, 8XH, 9AAL, 9AAR,
9AA, 9ACT, 9ADC, SADP, 9AVD, 9ADY,
9AEM, 9AF QAFY 9AGQ SAGT, 9AHV, 9AIM,
9AML, 9AND 9APE, '9APF, 9APV,
QAQB 9AR], 9ARK 9ARP 9AST 9ATC 9ATP,
9AUS, 9AVT, 9AWT 9AWP, 9AXX,
9AYX, 9BAK, 9BAV SBBJ, 9BCH,
9BE, 9BGH, 9BHH, 9BHI, 9BHI, 9BHX, 9BiJ.
9B1$, 9BJK, 9BJR, 9BKP, 9BMX, 9BOF, 9BOZ.
9BP, 9BPU, 9BPW, 9BQC, 9BQI, 9BOU, 9BRI,
9BRK, OBRY, 9BTH, 9BTL, $BUL, 9BUK.
9BXQ. 9BYE, 9BY]J, 9CAH, 9CCV, 9CDO, 9CFK,
9CFZ, 9CGB, 9CGN, 9CIH, 9CJA, 9CKF, 9CKP,
9CMC, 9CNG, 9COG, 3CPW, 9CTE, 9CTU, 9CUL,
9CVI, 9CVS, 9CXU, “oCYW, 9DAP, 9SDAW,
9DAY, 9DCH, 9DCR, 9DD, $DDI, IDEK, IDEN
9DFW, 9DGE, 9DHG, 9HI,
9DMK,  9DND,
9DPX, 9DRC,
, 9DXN, 9DXY, 9DYR, 9DYY,
9ECN, 9EDM, 9EFZ, 9EHJ, 9EL, 9ELV, 9EP,
9EQ, 9BS, 9KD, 9Lk, 9T, 9vrc 9PQ, U,
9VC, 9VK, 9VM, 9YB, 9YCE,
Spjark—ZBQ, 2CTD, BBBY 8BDA 9BOF,

Canadian—C.W.—2BG, 2BN, 2BW, 2CG, 2IC,
3MS, 3PG, 3XI.,

5%V, PORT ARTHUR, TEXAS
1ARF, 1BWJ, 1CGJ, 1CMP,
1ER, 1HX, 1IY, 1MY, 1RV, 1XAM, 1XM,
24AY, 2AL 2BRB, 3BXW, 2BY, 2CEL 2CJR.
2CKA, 2CPA, 2CQ7 2CXD, 2CXK, 2KE, 2RK,
3AB, 3ALN, 3AMS. 3AS, 3ATB, 3BG, 3BGG.
3BGP, 3BHV, 3BKT, 3BNU, 3BOF, 3CO, JHG,
317, 3MO, 3NI, 38U, 3TB, 3TR, 3UH, 3UR,
VO, 4AG, 4EQ, 4FS, 4FT, 4FG, 4GA, aGL,
4GW, 4MB, 4ME, 4NA, 4RR. 4SD, 4TG. 6AGE
6AGJ 6AHZ, 6AJF, 6AJJ, GANI
6ARE, 6AUFP, 6AUY, EAVV, 6AWT,
6BBH 6BBW, 6BCL,

’

1ADN,

7NN, 70T, 7QC, TQD, 7SC 7SF, 7TX, 7YL,
7ZU, SAGO 8AIG, SAPN, SADA, 8AFN, 'SANB,
SAME, 8ACN, §AXC 'SATH, §BAU, 8BCT,
SBDA, 8BF, 8BIK 8BHN, SBX‘( 8CGJ, SC]Y
8COJ, sCUQ, SCWU sDAE, SDDQ 8

SDKJ', 3DP, SI‘S 8PL, 800, 8TR, SUF BYN

8ZC, '87G, '8z V, 9AAW, 9ACH, 9AEC, 9A(%

9AHZ 9AMB 9AMK, 9ANO, 9ANY, 9A M,
9AON, 9APF, 9ARU, 9AVC, 9SVU/ 9AWF
9BAK, 9BBW, 9BDE, 9BDR, 9BF 9BEH,

SBGC, 9BHD, 9BKI 9BOF, 9BOP, 9BQY QBSH
9BWV 9CCS, 9CDE 9CFI 9CTY, 9CKD, 9CLQ,

9DXY, JEAK, 9EER, 9E]T, 9EKY, 9ELW, 9EP,

9FM, 9HK 9 H QIP QIV 9LN 9PE, 'op ,
9TA, 9Y Y, J W
Canad1an—31 L\ 4CN.
WZV.

HEARD AT 35XV DURING APPROXI-
MATELY 12 DAYS IN OCTOBER.
1ADN, 1AJX, 1ALX, 1BEP, 1BKQ, 1BWJ,
1ICAB, 1CMP, 1ER, 1FB, 1IL, 11V, 1KC
IKWX, 1PA, 1RV, 2ACY, 2AGB, "2ANA,
2BOB,” 2BSC, 2BUM, 2BY, 2CCX, 2CQZ,
2CUA, 2CXL, 2CZV, 21IG, 2WR, 2ZA, 3AAU,

JAB, 3AFS 3ALV JATS JBDO 3BNU iBP,
3BVL 3BOF 3CH 3HD 3HS J_U, 3Ty,
3IMO, 377, 3TR 3VO SZO 4AMH 4BQ,
4EP, 4FT, 4GW, 4GX, 4HR 4]K 4KU 4MB,
4OB 4ON 4PB, 4OF 40_T 4RH, 4SB 4X],
SZA, 6AG], 6AMS GAOS 6ATUDP, GARB GAWF
6AWT, GBEO 6BBC, 6BIC, 6BIH, 6BKO,
GBMD 6BM, 6BPZ, 6BRF, 6BUO, GBVG,
6CFZ, 6CGVV, GCHL 6CID 6CTC, 6CU,
6ET, 6FLD, 6GGA, 6GGX GKA 6QG 6PL,
6OD 6TS, GXAD 6Z A, GZAH 7ABB 7AHI,
71G, 7LH, 7LT, 7LY 7OH TWP, 7YA 8AB,
8ADG, 8AGO SAGE SAIG 8ATC, B8AP,
BBNH 8BNN, 8BPM, 8BRM, 8CG]J, SCNW,
8CQH, 8CUX, B8CVG, SCWK 8CXI, 8DAT,
8DAW, 8DDJ, 3DAQ, 38DIG, SDIL 8DJE,
8DLS, 8GZ, 8HN, SHWL BKC 8KR 8LX,
8MZ, 80E, SPA SWG 8XE SXK 100 meters;
8YY, 8ZZ, 9AAD 9ACH 9ACI, 9ACK 9ACX,
9AGL 9AGN 9AIM 9AOG 9APF,
9AUVV 9AUY, QAXX, QAWP, 9AYN,
9BED, $BEO, 9BEZ, 9BFB, 9BFI,
9 BIK, 9BKK, 9BQQ, 9BRK, 9BTT,
9BX(Q, 9BZI, 9CCV, 9CCX, 9CEH,
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9CFK, 9CHC, 9CHG, 9CK, 9CLZ, 9CNN,
9COL, 9CP, 9CTD, 9CTE, 9CTG, 9CTK, 9CTR.
9CZW, 9DAP, 9DEW, 9DKT, 9DKX, 9DM].
9DMT, 9DND, $DSL, 9DXY, 9DYZ, 9DZY,
9EAR, 9EKF, 9ER, 9EKY, 9GC, 9MC, SVC,
IYAJ, 9Z7T.

Canadian—2CR, 351, 4HH, 4CN, 5CN.

KFKX on 100 meters,

Sumbody with codeword Bolig.

Too many to send cards to, but if you want
one, write,

5XV answers all cards, you bet.

Ss, too numerovs to include in above list.
SZA over 500 miles.

The Development of

Wired Radio ih Germany :
(Continued from page 1231)

A S o
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6,000 meters, for which the receiver at
station EW, is automatically set by con-
necting the push button. EW, and EW,
are now i connection with each other.
While they remain so, the calling bells of
the other stations EW, UW, and UW,
are inactive, showing the “busy” signal and
at the same time are cut off electrically.
The comimunicating goes on just as simply
as if it were a house telephone.
THE APPARATUS

However complicated the apparatus seems
in the diagrams, it is perfectly simple in
reality. The apparatus for two wave-
lengths, transmutting and receiving, includes
a transmitting bulb of 10-watt maximum
power (the range of certain audibility is
00 to 100 miles), a modulating bulb, a post-
office transmission bulb, an audion tube, and
two amplifier bulbs. The whole is only 20
inches wide, 8 inches deeprand 20 inches

high, including the calling accessories. As
"~ source of power, storage batteries and a
small transformer are used. In order to
be free from irregularities in the power on
the leads of the network, the transformer
runs 12 to 500 to 700 volts.

The photographs show a complete -
stallation in a large electric plant in Ger-
many, ncluding storage batteries, transmit-
ting and receiving apparatus, telephone, call
bell, etc,, and all safetv devices.

When one goes from Lucerne down the
Lake of the Four Cantons, celebrated
through William Tell, one is surprised at
the beauties of Switzerland. He sees pass-
ing over mountain and through valley a
high power line with a dozen wires, which
carry more than 100,000 velts, They ex-
tend to the Swiss United Railways at Am-
steg under the St. Gothard, and supply
these railways with their needed power.
What the traveler does not see is that over
these high tension lines there are carried
many hours of intercourse by high f{re-
quency waves from Amsteg out to the vari-
out transformer stations.

The next installment of this paper will
show how the amaitewr with the means at
Niis command wil be able fo cxperiment
with wired vodio telegraphy and telepliony.

EEa

Lightning Protection

for Antennae
(Continued from page 1257)

FEET e RS T

Fig. 4 shows an antenna X-Y, with light-
ning arrester A commected and grounded and
a cloud C. The cloud carries a positive
charge. As it drifts over the antenna it
induces a negative charge on the upper sur-
face of the wire, a positive charge on the
lower surface and a negative charge on the
earth., There being a difference of poten-
tial between the antenna and earth, the posi-
tive charge on the autenna combines with
the negative earth charge either by leaking
to ground- over poor insulation, or if the
difference of potential iz great enough, by
arcing across the arrester.

“Requires Only Heat”

A Better Set is a Soldered Set

S

Kester Acid-Core
For Antennas and Heavy Work

Kester Rosin-Core
For Very Delicate Work

D

KESTER Acid-Core SOLDER

1, 5and 101b. Spools
One Pound Coils in Cartons

A -safe solder for Radio—that’s Kester Acid-Core
Solder. Not only safe but simple and saving as well.

Kester Acid-Core Sclder is saving because inside the
hollow wire form of solder are tiny pockets full of scien-
Lific luz. This flows to the job bit by bit as the solder
is used —saving the user’s time and the material gen-
crally wasted by the old method.

Kester Solder issimple because it requires only heat—
any form wilt do— a soldering iron, hot poker or nail,
blow torch, gas flame, lamp, candle or even a match.

Tester Acid-Core Solder is safe because the scientific
flux is mom-corrosive (Underwriters’ Laboratories In-
spected). Use Kester, and make certain your finished
job will last.

1 5and 101b. Spools One Pound Coils in Cartons
18 inch Sticks in Five Pound Boxes

This solder has the same desirable advantages of
Kester Acid-Core Wire Solder, in being simple to use.
Tt also reguites only heat. Rosin as a flux, is preferred
by some for the very delicate radio soldering. It is
somewhat slower in its action and possibly requires a
bit more skill in handling. This solder is obtainable in
Standard size at most Radio, Electrical, Hardware and
Auto Supply Shops, and is also made in the following
sizes. Ask yorer Dealer.

No. 1 is .240 in dia. % Cut in 18 inch Sticks packed
No. 2 is .160 in dia. 1}1)1 51b. Boxesib o g
: s ut up in 1 Ib. Cartons an
-2is AZ3ndia {5 and 10 1b. Spools. Also
CEA T HrFo 18 inch Sticks packed in § Ib.
. 51s.092 in dia. Doxes

. 81is.068 in dia.
. 9 is .062 in dia.
*Standard

Spools.

. Bis .081 in dia.
. 7is .074 in dia. Put up on 1, 5 and 10 lb.

Manufactured by the

CHICAGO SOLDER COMPANY
4245 Wrightwood Avenue, Chicago
Direct Factory Representatives

DAVIES.ELY CO., 66 W. Broadway, New York City; 34 Portland St., Boston, Mass,
THE FAUCETTE-HUSTON CO., Chattanooga, Tenn.
LQUIS J. ZIESEL CO., 268 Market St., San Francisco, California
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The B-D Electric Soldering Qutfit

$2.00 RETAIL

The only complete Electric Soldering outfit on the mar-
ket. Handy and ideal for home, factory, and radic
work. The B-D Electric Soldering Iron is made of
Copper from accurate dies, the heating element being
contained in a unit of one-piece construction. It is of
special construction, the highest grade Nichrome wire
being used.

Qutht contains electric soldering iron, cord, plug, sold-
ering paste and solder, all contained in strong hand-

some box.
GUARANTEE

The workmanship and heating element of the B-D Eleetric
Soidering Iren s fully guaranteed for a period of one year.

Manufacturers

BLEADON-DUN CO.
Dept. B.D.3
213 S. Peoria Street Chicago

Tor Automobile

MARKO sarrery

90 and 120 AMP. HRS.

IN RUBBERLITH CASE
Ornamental As Well As Efficient

The Rubberlith case is a composition case with a
high gloss giving the appearance of ebony. It is
moulded in one piece, including handles and cells
~—no jars to break—and is practically indestruct-
ible. A worthy addition to your set,

All sizes, from 2 volt batteries up, carried in
Mahogany Finish Cases.

DISTRIBUTED BY
MARKO STORAGE BATTERY CO,, 210 West 54th St., New York, N. Y.
MARKO STORAGE BATTERY CO., 102 Jefferson Ave., Brooklyn, N. Y.
RADIO DISTRIBUTING CO., 8 W, Park St, Newark, N. T.
ALBANY RADIO CORPORATION, 356 Broadway, Albany, N. Y.
TRUE & BLANCHARD CO,, Inc.,, Newport, Vt.
SCHIMMEL ELECTRIC SUPPLY CO., 526 Arch St., Philadelphia, Pa.
CONSOLIDATED WIRE & MCHY CORP., Green & Congress Sts., Chicago, Ill.

Sold by Radio Supply Stores and all Marko Service Stations
MADE BY

MARKOQ STORAGE BATTERY CO.

1402 ATLANTIC AVENUE, BROOKLYN, N. Y.

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
inserted or removed at will. Price 65¢. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N.Y,

T Pas FADA Neutcodyne Parts for 5 Tube Set...... $50.15
: ADIO . Set of 3 Neutrodyne Transfermers with Neutre-
lising Condenser ......................... 14,70
A $1.75 22, V small B Batteries 75
$3.00 2215 V large B Batteries. 1.45
F—— ‘ $4.756 45 V me(liilum E BBattttBries %gg
4.75 45 V medium atteries .
We Repair All gtandard Makes of Tubes sfa_so Homeharger “Gold Seal” A C Current.. [4.95
Including $18.00 Westmghouiel ?ec’ugo?d gh%rger- SRR lg-gg
.D. 12 . . 7.00 Fioneer Bakelite Mouided Variocouplers. 4.
(“JJ'\]?'zlg!gor“(Jj %g gz.so 180 degree Coupler, 1200 meters.. 1.92
Ty oo . i $5.50 Ploneer Bakelito Moulded Varmmeter 4.85
U. V.20l or C. 301 - : $5.00 Acme Audic & Radio Transfermers. 3.95
U. V. 201A or C. 301A . -$3.50 $5.00 Globe High Ratio Transfermers....... 3.45
U. V. 199 or C. 299 $3.50 $12.50 Per Pr. Como Push & Pull Trﬂnsfnrmers 10.50
U. V. 202 ar C. 302 $3.50 5.00 23 plate Vernier AMSCO Condensers, 3.50
ow 11 1t Tub $4.00 550 43 plats Vernier AMSCO Cendensers., 4.00
New 112 Volt Tubes ) Send for our free monthly Price. List '
All tubes guaranteed to do th“}_:I“"k'NGE Remittance MUst Inelude Postage.  Denf. RN
200 BROADWAY NEW YORK CITY, N. Y. "ARVEL RADIOSPECIALT ,.@ -
Al Madll OrdersPGweInPFrtnnE;utoAtBentmn
Orders sent Parce 05 .
132.Nassau St., NewYorkCity |
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Fig. 5 shows this same antenna under the
influence of the same cloud after the posi-
tive charge has gone to earth. Both an-

‘tenna and earth are now negatively charged

on account of the positively charged cloud.
ANOTHER DISCHARGE

Now suppose (see Fig. () that a negatively
charged cloud D floats “toward cloud C until
close enough for a discharge to occur be-
tween them This neutralizes the charges
on both clouds. The negative charge on the
earth, not being bound by any cloud, dis-
appears and the negative charge on the
antenna X-Y acts now as though it were
a positive charge to the earth (the earth
being at zero potential) and discharges to
earth through the arrester.

Now suppose again, beginning with con-
diticns as shown in Fig. 5, that cloud C
drifts away from the antenna. The nega-

S
X

2 Recerver

&/ 3

A second cloud negatively charged will neutralize
with cloud C and relieve the earth of its potential
The aerial charge then fows to earth.

tive charge on the earth drifts away with
the cloud, and soon the earth in the imme-
diate vicinity of the antenna is at zero po-
tential. The negative charge on the an-
tenna now acts just the same towards earth
as though it were a positive charge and
breaks over the arrester.

By electrostatic mduction it is possible,
therefore, to get discharges through a light-
ning arrester, first, when a charged cloud
approaches an antenna; second, when this
charged cloud discharges to another cloud
or to earth; third, .when the cloud drifts
away without discharging either to another
cloud or to earth.

ELECTROMAGNETIC INDUCTION

The electromagnetic induction type of
disturbance on an antenna is caused directly
by a lightning flash. A lightning discharge
from cloud to cloud or from cloud to
ground represents a transference of electri-
cal energy from one body to another. The
path of the flash carries a certain current
(averaging approximately 10,000 amperes as
estimated by the late Dr, Steinmetz). Around
any conductor—in this case heated air—
carrying current, a tnagnetic field is set

up.

A flash of lightning occurs (Fig. 7) be-
tween two clouds D and C parallel to the
antenna X-Y. The magnetic field set up

An illustration of the magnetic field set up by a
flash of lightning.
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The charge induced in the aerial is maximum
when the lightning flash is parallel to it

by this current flow spreads out at right
angles to the flash, as shown by the circu-
lar lines., Many of these lines cut the an-
tenna inducing an electromotive force in
it.  This induced voltage discharges to the
ground through the arrester.

COMPARISON

Induced electromagnetic lightning charges
are usually more violent and serious than
induced electrostatic charges, They are a
maximum when the flash parallels the an-
tenna wire (see Fig. 8), because the lines
of force cut the antenna at a right angle.
There is no charge induced when a flash
occurs vertically, as, for instance, from
cloud to ground, for when it occurs at right
angles to the antenna (see Fig. 9) the mag-
netic lines of force are parallel to the wire
and do not cut it at all—they slide above
and below the conductor. At any angle
hetween the direction of the flash and the
direction of the antenna conductor the in-
tensity of the induced charge varies accord-
ing to the cosine of the angle between them.

Both induced electrostatic and mduced
electromagnetic discharges may. be single
discharges. In many instances, however,
two or more discharges follow at different
intervals.  Accumulated static discharges
and charges from electrostatic induction
occur on antennz before, during and after
storms. They may occur at any time, irre-
spective of storms or lightning flashes.
Radio operators have observed discharges
during periods of heavy “static” when using
antenna without arrester since the discharges
jump the plates of the series antenna con-
denser.

/

] 175k

-
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Fig. 9

There is no charge induced in the aerial when
the lightning Hash is at right angles to it

Tf the primary circuit of the receiver were
connected direct from antemna to ground
through a tuning coil without a series con-
denser or arrester, no spark would be visi-
ble.  Suddenly released charges, however,
would be heard as loud clicks in the tele-
phone receivers. :

Electromagnetic disturbances occur usual-
ly during storms. They cannot occur um-
less there are lightning flashes.

DIRECT STROKES
Direct strokes of lightning to an antenna
are the most violent forms of lightning dis-
turbance. Fortunately they are the rarest
form to which an antenna is subjected.

In order that an antenna may be strisck,
it must lie directly in the region of greatest
strain. As the strain gradually increases
between earth and cloud the antenna rapidly
accumulates a heavy induced electrostatic
charge which will go to ground aver the
Wrester.
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Stock Sizes
Radion

6x10z  6x14  Ox2]
7x9 7x0 7xi2
7x14 xi8  7x2l
7x24 7x26  7x48
9x12 jox12  12x14

14x18  20x24

The Supreme Insulation

PANELS

They Do Not Chip
' When Drilled

Drill, saw or engrave a Radion
Panel. Use what tools you will, dull
or sharp, this material will not chip
or show ragged edges. Its proven
electrical values make RADION
the supreme insulation both from a
scientific and a practical standpoint.

Made in the beautiful MAHOGANITE (mahogany
grain) or polished black with Dials and Knobs to
match.

—_

Look for this stamp

I A i on every genuine

s - L ARk Jme ®

. 7ant ABANELS RADION Panel. Be-
pPART= . .

pAT.OFF-

| oSO

ware of substitution

and imitation.

Sold at all good radio stores or write
AMERICAN HARD RUBBER CO.
11 Mercer Street New York
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PANELYTE
AROK TS

PANELS

THE SUPERIOR RADIO INSULATION

[
Minimum Leakage i
Highly Polished | ¥

Use a PANELYTE
PaneL when you

T’ %

venient Carton nearest dealer

Surface i build your mnext
gl - i set.
il .
- i fz?!h. e Eaeh Panel is
PANELYIE PANELS ¥ -~ 3 : Tested, Inspeeted,
Drill  Saw, Tap, o o ; ? P
Engrave and Bev. i ] e Pagked and Sealed
el — cesity. Lel L ——— = at Factory,
your boy tool it %
at home.
. : ; Order from your
Supplied in Con- | MDIO PANEL ’

ORDERS PROMPTLY FILLED

Trenton, New Jersey

A%200,000°°COMPANY
stands squarely back
of the guarantee on
every Scientific headset

SEND NO MONEY!
20.000 TURNS @) 4o TODAY
EQUIVALENT TO by Postcard

Stocks carried in St. Louis, Chicago, Cleveland, Trenton
THE PANELYTE COMPANY :

3,000 OHMS

and Pay
Postman
onarrival
[ LOUD
POST-
R

We Guarantee The Scientific Headset to be the greatest
value on the market. Try it for five days. If not satisfactory send it
back and your® money” will be refunded immediately. Circular: on
request. Dealers wanted.

THE SCIENTIFIC ELECTRIC WORKS
‘ 98 Brookline Ave, DEFT. H. BOSTON, MASS,

e ———

AGENTS WANTED

in Local Territory

Largest wholesale mail-order
in the world is open for a few
sales agents to take orders in
small towns on

Sidbenel Storage B Batteries
Sidbenel Storage A Batteries
Sidbenel five tube dry batteries
—and many other parts and
accessories.

RADIO ENTHUSIASTS

To those who want the best in
radio equipment at moderate prices,

this house has an especial appeal.
Bulletin Number 7 has several
very special hook-ups and lists new
and dependable apparatus. It is
free for the asking. Write.

RADIO INSTRUMENTS CO.

Prices and Catalog on application

Sidbenel Radio Equipment
Manufacturing Company
25 Mt Eden Ave., New York City
-
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If the cloud actually discharges to the
antenna, there is little likelihood of any
lightning arrester being able to afford pro-
tection to the apparatus connected to it on
account of the tremendous amount of energy
that must be carried off. An efficient ar-
rester and a good arrester ground connec-
tion will minimize the danger. The in-
adequacy of such measures in affording full
protection, however, from a direct discharge
are apparent.

POWER OF STROKE

In connection with direct strokes of light-
ning, the following data calculated by Dr.
Steinmetz are of interest:

Average potential gradient of discharge
at moment of discharge is about 50,000 volts
per foot.

Aeriz!

cAerial wire fo receiver

L ightn,
%‘?f'g'ffff/’]
Cﬁmmd wire o recesier

e AITESTEr Qrownd wirg- Clomped’
70 neqrést water pipe

Fig. 17

How the lightning arrester is conrected up to
the gerial and ground.

Average potential difference between dif-
ferent points of cloud is about 50,000,000
volts.

Average current
10,000 amperes.

Average duration of discharge is about
1/500,000 of a second.

Average frequency of the discharge is
500,000 cvcles per second.

Average energy of discharge is 10,000-
kilowatt seconds or 7,000,000-foot pounds.
ANTENNA A PROTECTION
As stated before, a direct lightning stroke
is one of the rarest forms of lightning that
may affect an antenna. The chaices that
an antenna may be so struck are very, very
slight; lhience the phenomena accompanying
a direct stroke have been described purely
irom the technical point of view and not
with the idea of intimidating the user of
outdoor antennz. As a matier of fact, the
wstallation of a well made acrial owver one's
honse offers a wvery high degree of profec-
tion to the hownse fromt a direct lightning

stroke.

To secure adequate protection not only
must the arrester itself be of highly effi-
cient design, hut it must also be properly
and efficiently installed and grounded.

GOOD GROUND CONNECTION
IMPORTANT

The general principles underlying the
grounding of arresters are fundamentally
no different irom those underlving the
grounding of arresters on lighting, power
and other electrical circuits. Since an other-
wise highly efficient arrester can be ren-
dered practically worthless through a poor
ground, it is verv important that a good
ground be provided. A lightning arrester
cannot have too good a ground.

Fig. 10 shows one method of grounding.
The lead-in wire from the antenna runs
directly into line binding post of the ar-
rester, while from the ground binding post
of the arrester a wire leads to the nearest
water pipe to which it is securely clamped.
An approved ground clamp should be used
for this purpose. A wire tapped onto this
arrester ground wire runs, as shown, to the
ground binding post of the receiver. The
water pipe is a preferred form of ground
connection owing to the fact that city water
systems with their multiplicity of under-
ground pipes afford an almost perfect earth
connection. In case water piping is not
available, comnnection may be made to the

i discharge is about
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grounded . steel framework of a building or
to some other grounded conductor.,

DISADVANTAGES

While grounding arresters to the water
system, as shown in Fig, 10, ordinarily re-
sults in an efficient installation, it may have
at least two serious disadvantages:

(a) Many water pipes and other so-
called “grounded” structures arc only par-
tially grounded, due to the use of insulat-
ing couplings, rusty joints, etc, and conse-
quently offer only a more or less efficient
ground.

(b) In all lightning protective installa-
tions it is desirable both from the stand-
point of personal safety and fire risk to get
the lightning discharge to the earth as
quickly and as directly as possible. So it
is desirable that connections should be as
near perfect as possible. Rusty, insulated
joints would be dangerous.

On account of the general use of insulat-
ing couplings in gas piping, lightning ar-
resters should never be grounded to any
portion of a gas system.

A GOOD GROUND

In order to secure the most highly effi-
cient ground possible, it is recommended
that, in all cases- where one can do so, the
above-mentioned clamped water pipe ground
be supplemented by a driven pipe ground,
as shown in Fig, 11. There are on the mar-
ket brass pipe caps and malleable iron points
that will greatly facilitate installation of
such ground pipes. These are made for
standard l-inch iron pipe. While plain pipe
may be employed, it is a decided advantage
to use galvanized pipe on account of its
greater durability in many sotls.

To install such a pipe ground it is neces-
sary to secure a pipe cap and point, as men-
tioned above, and a 6- or 8foot section of
1-inch pipe threaded on both ends; it is also
well to secure a standard l-inch iron pipe
cap. Screw the point securely on one end
of the pipe and the iron cap on the other.
Do not screw this iron cap “home,” as it
has to be removed later and the brass cap
screwed on instead. Drive the pipe into the
earth, feaving not more than three or four
inches above ground; then attach the brass
cap. Pour two or three buckets of water
around the pipe to enable the earth to guick-
ly and tightly close around it. The use of
the iron cap for driving the pipe is recom-

e Aerial

L2

Aerial wire To receiver

: %MM/@I
A7 resrer

Growmd wire 1o recerver

Ciamp Hhis wire 19
" HeRres? Warer pipg

ﬁ\ TTor-Ape cap
A
Aot point fig. 14

A pipe driven intc the earth is superior to the

water-pipe ground and should be employed where

possible.

mended since the standard brass
to become quite battered.

The arrester ground wire should be run
down to the cap, inserted in the wire lug
provided and the clamping screw securely
tightened. It is always preferable, as well,
to solder the ground wire into the cap.

A ground made in accordance with Fig.
11 and as described above will be found par-
ticularly efficient both from the standpoint
of instrument operation and lightning pro-
tection and will well repay for the trouble
necessary to install it.

cap is apt
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Only 1tube-yet it operates a loud speaker/

HE new Harkness Receiver is a knock-out! Without any
whistles, squeals, dial juggling, fuss or bother this inexpensive
single-tube receiver actually does the work of a standard 2 or 3
tube set—actually performs like a receiver costing two or three

times as much!

This FREE book tells how to build it

ENNETH HARKNESS, the Edison of
Radio who developed this astonishing
receiver, has just written a booklet telling
how to build the 1 and 2 tube models of
Harkness Receiver. We auill send you a copy
of this book absoluiely FREE. Just mail the
coupon below and we will send you a free
copy by return mail,
Kenneth Harkness, originator of the Hark-

ness Receiver, tells you exaetly how to build

his astounding new receiver in this free book-
let. He leaves nothing to your imagination.
With numerous drawings, diagrams and
photographs he shows you each step in the
construction of both the 1 and 2 tube models.

Remember—it took months of experimenta-
tion for Kenneth Harkness to develop this re-
ceiver. To perform properly it must be built
right. It's easy, when you know how, and
Kenneth Harkness will show you how in
this free booklet. Construct your Harkness
Receiver under the expert guidance of Ken-
neth Harkness himself.

You Must Act Quickly

Needless to say, our remarkable offer to
send you a free copy of this booklet is only
made for a very limited time. To get your
free copy you must act quickly. Mail the
coupon below immediately. Dao it now.

THE RADIO GUILD, Inc,
256 West 34th Street, New York, N. Y.

Without obligation of any kind mail me postpaid
and absolutely free of charge a copy of your booklet
“How to Construct the Harkness Receiver, Models
A and B"” by Kenneth Harkness.

Name ..

Full Address....ovvvvivinierranensnnnenenns eavanne
R.N., 3-24.



DESIGNED ESPECIALLY FOR
RADIO RECEIVING

We are Manufacturers of Fine
Furniture and we sell direct to you
with only a small factory profit.

A handsome hardwood hand-
rubbed mahogany or golden cak
finished Radic Table. Size of top
20x34 inches x 31 inches high.

Conceals A and B batteries,
Small drawer holds tools and ac-
cessories.

I‘RLIGHT PAID to Rocky Mt. States . .
FREIGHT PAID to Pacific States .............

Cash with order. We have pre-
pared a large stock and can ship
tables and cabinets immediately.

CABINET PRICES REDUCED!

Hardwood, hand-rubbed ma-
hogany finish, Hinged top.
Panel Size Depth Prics
6x7in 7 in. $2.25
6 x 10% in. 7 in, 2.50
6x 14 in. 7 in. 3.00
6 x 41 in. 10 in. 3.75
7 %18 in, 10 in, 3.50
9xIdin. 10 in. 3.50
12 x 14 in, 10 in 4.00

POSTPAID, East of Mississippi River.

POSTPAID to Rocky Mt. states, add
25 cents.

POSTPAID to Pacific states, add 50
cents,

Cash with order. .
Send for Free Catalogee of Radio Furaflure

THE SOUTHERN TOY CO.
HICKORY, NORTH CAROLINA

FOR AMPLIFYING TUBES 232"
§ 11 WITH MOUNTING

vaACwUm TUBE

DEALER

ARERITERY

RADIALL co 320 WEST 42"‘ srm—:s'r

NO DANGER TO SET

In the diagrams accompanying this article
it will be noticed that in every instance the
“Antenna Lead-In To Receiver” is connect-
ed to the antenna lead-in on the antenna side
of the lightning arrester. The question may
occur as to why a lightning discharge
would not flow into the receiver rather than
by way of the arrester air gap. Accumu-
lated static and electrostatically induced
charges on the antenna are steady high po-
tentials and the maximum voltage tor which
they can build is determined by the air gap
distance of the arrester. This gap for ap-
proved arresters is lower than the break-
down value of the insulation of the receiv-
ing apparatus.

Induced electromagnetic discharges, how-
ever, may be of any voltage, this being de-
termined by the various factors. They are
generally of very high frequency or steep
wave front. Such discharges in attempting
to enter the receiving set meet the tuning
inductance which offers a tremendous re-
sistance to their passage. A reflection of the
incoming charges takes place and they are
actually “kicked” back onto the antenna
lead-in, whence thev ground over the ar-
rester. The tuning inductance of a receiv-
ing set acts in a manner identical with the
“choke” or “kicking” coils employed in pro-
tecting standard electrical apparatus, such as
generators, motors or transformers, from
lightuing. A turn or two of wire offers so
much resistance to the passage of a high
frequency lightning discharge that it jumps
a very considerable air gap rather than flow
through the wire winding.

THE LEADS

From this it will be evident that the lead
from antenna to arrester and from arrester
to ground should be as short and straight
as possible and free from sharp bends and
turns, Strict adherence to this rule will
add measurably to the protection afforded
by a lightning arrester installation,

It is recommended by the National Board
of Fire Underwriters that lead wire from
anterma to arrester must not he smaller than
No. 14 B, & S. copper or not smaller than
No. 17 B. & S. in case bronze or copper
clad steel is employed. Ground wire from
arrester to earth connection should be at
least the same size as lead wire from an-
terna to arrester and should not in any case
be smaller than No. 14 B. & S. in copper
or No. 17 i1 bronze or copper clad steel
Where this wire runs for any distance it
should be considerably heavier—the larger
the better. In every case it should be pro-
tected from mechanical injury.

Antenna wire to instruments must enter
the honse through an msulating bushing or
tube and should not be smaller than No, 14
B. & S. in copper or No. 17 B. & S. in
bronze or copper clad steel. Ground wire
to instruments and water pipe ground should
likewise not be smaller. Where the ar-
rester 1s iustalled outside, the ground wire
entering the house need not be protected by
an insulating tube.

In installing radio lightning arresters it
is best practice to install them out of doors,
as in this location they represent not only
minimum fire risk, but they also make it
possible to run antenna and ground con-
ductors in a much straighter course, mate-
rially increasing the protection afforded by
the mstallation.

PRIVATE WIRELESS IN INDIA
AUTHORIZED

Issuance of its first private radio trans-
mitting and receiving license has beén made
by the Government of India to the Radio
Club of Bengal. Under the terms of the
license, weather reports, concert and stu-
dent programs and non-political lectures, but
no news items, can be transmitted to mem-
bers af the Radio Club only. The broad-
casting of programs is expected to begin
within a short time under” an arrangement
with the Indian States and Eastern Agency,
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ACRUSS A PROGRESSIVE B BATTERY. |

Protect Your Tubes

GUARANTEED

Progressive Safety “B” Battery

Guaranteed not to burn out your radio tube
through crossed wires or wrong connections.
The Progressive Radio Safety “B” Bartery
easily leads the battery field in long life and
perfect action. It saves its users trouble and
expense by its special protection of tube fila-
ments against accidental crossing of wires or
improper inserting of tubes.

22314 Volt-Standard Size...... $3.50
45 Volt-Standard Size..... ...

If your dealer cannot supply you the battery
will be shipped dircct, C. O. D. or upon receipt
of remittance.

Dealers - Write for our proposition.

Progressive Specialty Company
314 Sycamore St. Cincinnati, Ohio

Complete Stock of

Broadcast Receivers

Ready for shipment, KLAUS carries a
complete stock of the latest and best
broadcast receivers. All apparatus dis-
tributed by KLAUS is manufactured
by the besr manufacturers and bears
the KLAUS GUARANTEE. Get our
prices on amateur receiving and trans-

mitting equipment.

KLAUS RADIO BULLETIN
for Dealers—Do You Get 1t ?

Expert advice regarding radio problems,
latest information about new equipment,
and hints on radio merchandising which
helps dealers make more money, is in every
tssue of the KLAUS RADIO BULLE.-
TIN, If you are not on our mailing list
of dealers receiving the bulletin, send us
your name and also receive our trade dis-
count lists.

Kraus Rapio & Evectric Co.

Authorlzed Distributors

Dept. 200 EUREKA, ILL.§

Operate your radio from your
lamp socket with a
Gould Unipower Battery

Far complete information address

GOULD STORAGE BATTERY CO.,
30 East 42nd Stree New Yorlk




Radio News for March, 1924

What Listeners-In Want

(Continuved from page 1227)

AT
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mental and male gquartettes followed in
popularity with fractions of one per cent.
of the total vote analyzed. Reclassiiying
into three general groups gives popular se-
lections 50.3 per cent, and classical music
27.3 per cent., the balance being miscel-
laneous. Analyzers of the returns believe
that the heavy, popular dance and jazz music
vote is due to the fact that the greater num-
ber of the voters were young people, and
because nearly two-thirds of the letters
were from men.
MANY FANS ARE TOO BLASE

That radio audiences are becoming fright-
fully blasé is pretty generally agreed; many
do not take the trouble to send i either
commendations or even criticisms of the
programs heard, no matter how good or
bad they believe them to be, When the
Department of Commerce made an effort
to learn the total number of receiving sets
in the Disirict of Columbia, only 1,351 fans
took the trouble to reply up to December
1, out of a population of over 400,000, fully
20,000 of whom are believed to own sets.
One element which may have prevented a
large number of replies was the fear that
the Government planned to levy a tax on
receiving sets, as is done 1n many countries.
The effort was made solely to get an idea
of the number of local receiving-set gwners,
with a view to extending the census to cover
the entire country. The results were dis-
couraging, however, so that the project was
abandoned.

C.W. and ﬁaﬂdi‘ophone

Transmitters
(Continued from page 1247)

Pz

fication is practically uniform over the en-
tire range of frequencies, because the re-
sistance R does not vary with the fre-
quency, at least not in the audio frequency
range. To obtain the most amplification
with such a system, it is necessary to make
R several times greater than the tube re-
sistance. Thus, if the tube resistance is
5,000 ohms, R should be at least 25,000 or
30,000 ohms. By employing resistance
coupled amplifiers it is possible to secure
distortionless amplification, and many broad-
casting stations use this method.

AN INEFFICIENCY

The use of resistance coupled amplifiers
means that large D.C. plate voltages must
be used because the large coupling plate re-
sistance R, Fig. 3, consumes most of the
voltage drop, leaving only a small part of
the voltage available for the tube. Suppose
we have a tube whose resistance is 5,000
ohms and the plate resistance iz 25,000 ohms.
If the tube requires, for normal operation,
50 volts on the plate directly, it will be
necessary to have 300 volts in the plate bat-
tery, because 5/6 of the total voltage is con-
sumed in the 25.000-ohm plate resistance,
while only 1/6, or 50 volts is consumed by
the 5,000-ohm tube. Thus, while resistance
coupling has the wvery great advantage of
providing distortionless amplification, it has
the disadvantage of being uneconomical as
far as plate voltage is concerned.

This disadvantage is not present in in-
ductance coupled and transfortmer coupled
amplifiers. In both these types the resist-
ance is low, but the inductance is high.
Hence, there is only a small D.C. drop and
practically all the voltage of the plate battery
15 applied to the tube. However, it is not
as easy to secure distortionless amplifica-
tion with these types of amplifiers as with
the resistance coupled type.

PLATE IMPEDANCE
In order to secure distortionless amplift-

Paragon Audis-
Frequency Amplifier
Transformer No, 81
Reduces tone dis-
fortion, §5.00,

AHPARAGON Partsara
packed in distinctive Yel-
low and Purple Packages.
They cannot be confused
withany other packageson
rour dealer’s shelves. Be
suye you get the genuine.

o |,

i

PARAGON

Reg. U. S. Pat. Of.

RADIO PRODUCTS

Keep Abreast of the Times

Use a Paragon Variometer
in Your Receiving Set

Every man who owns a Radio Receiving Set natu-
rally wants to get the best possible results that can
be obtained with it. To do so he must keep abreast
of thetimes and add parts where they willimprove it.

Wavelength bands now in force
involve radio currents of extreme-

ly high frequency. An inductance
unit of exceptional electrical and
mechanical excellence is needed to
obtain the best results on these
wavelengths. The PARAGON
No. 60 Variometer, ribbed design,

assures the greatest possible effi-

ciency at high frequencies and
makes it far easier to secure de-
sired results on wavelengths of
150 to 200 meters.

The reduction of material in
the support forms permits us to
offer this essential radio part at

an extremely popular price.

Add a PARAGON Variometer to your set. It
will make it a better set and will increase your
pleasure in listening in with it.

Illustrated Bulletins on Paragon Radio Prodscts

are yours for the asking

ADAMS-MORGAN CO., 6 Alvin Avenue, Upper Montclair,N.J.
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stgﬁds all
kinds of abuse

HIS incomparable radio

panel material, never
changes its shape or super-re-
sistant qualities. It cannot
warp, swell, melt, shrink or
split. It is absolutely unaffected
by water, oil, steam, heat, cold,
solvents, high voltage ozone or
any weather condition.

bakelite

-dilecto

(4 Laminated Phenolic Con-
densation Material)

Makers of the highest type
radio apparatus are partial to
panels of Bakelite-Dilecto.
Builders of home-made sets,
too, use this material to achieve
surpassing results,  Tremen-
dously tough, yet not hard to
machine, Dealers will show
you how to get it cut and
drilled.

The Continental Fibre Co.
Factory: Newark, Delaware.

Service on Bakelite-Dilecto (also
Continental-Bakelite, Conite, Con-
tex and Vulcanized Fibre) from:

New York, Woolworth Bldg.
Pittsburgh, 301 Fifth Ave.
Los Angeles, 307 So. Hill St.
Chicago, Wrigley Bldg.

Ban Franeisco, 75 Fremont St.
Seattle, 1041 Sixth Ave., So.

Offices and Agents Throughout
the World

Entire Surface Sensitive
The Recognized Standard Crystal
Rectifier
Used all Over The World
Hundreds of Thousands of Satisfied Users.
Rusonite Has Revolutionized Crystal Radio
Reception.
“THE PERFECT SYNTHETIC CRYSTAL"™
Guaranteed
Price mounted 50c¢
RUSONITE CATWHISKER 14X. GOLD
Supersensitive ; will not oxidize
Price 25¢
Order from your dealer or direct from

Rusonite Products Corporation
15 Park Row, New York, N. Y.

cation it is a necessary condition that the
impedance in the plate circuit should be sev-
eral times that of the tube at all frequencies.
The impedance of an inductance is directly
proportional to the frequency, therefore, at
high frequencies, the impedance is much
greater than at the low ones. The amplifi-
cation goes up as the plate impedance rises,
s0 it is probable that greater amplification
will be secured at high frequencies than at
low frequencies with impedance or trans-
former coupled amplifiers. Thus these two
types of amplifiers favor the higher fre-
quencies. This type of distortion, namely
favoring the higher frequencies, is not such
a grave fault since practically all audio fre-
quency amplifiers in receivers do not am-
plify the high frequencies sufficiently. The
dropping out of high {requencies 'in re-

ceivers is partially compensated for by am-

plifying them more in the broadcast speech
amplifier.

Of course, even an inductance and trans-
former coupled amplifier may be made prac-
tically distortionless as [ar as amplification
is coucerned by making the inductances so
great that the reactance at all frequencies,
even the lowest, is many times greater than
the resistance of the tube. However, this
would introduce another disadvantage. In
order to make a very large inductance it is
necessary to wind a great number of turns
on an iron core. This means that the induc-
tance would have a high distributed ca-
pacity, which would have the effect of
short-circuiting the high frequencies. There
are limitations on the size of impedances or
high inductance transformers for amplifiers.
In the case of transformer coupled ampli-
fiers, another advantage might be mentioned,
that 1s, the transformer itself offers addi-
tional amplification due to its step-up ratio.

All of the three methods are used, but it
may safely be said that jf plate battery is
not a wvital consideration the resistance
coupled amplifier is the best and simplest
one.

AMOUNT OF AMPLIFICATION

Whether one or more stages of speech
amplification are to be used depends largely
on the power of the transmitter and the type
of tubes used for amplifiers. Generally, it
is essential to use more than one stage of
amplification because the output of the mi-
crophone is very low and insufficient to
modulate after one step of amplification.
Tt is best, and is the practise, to use a num-
ber of stages of progressively increased am-
plification, so as to stay within the limits of
the capacity of the tube and to adapt the
tube to the powers applied to it. To be spe-
cific, a 500-watt broadcast transmitter ac-
complishes its amplification approximately
as follows: The output of the microphone,
which is very low, is amplified by two trans-
former-coupled repeater tubes which have
high amplifying powers but are of low
power output. The output of these repeater
tubes is then applied to another transformer
coupled amplifier tube, which is a power
tube capable of handling the larger voltages
applied by the previous repeaters. This
amplifier is of the order of three- to five-
watt output. This output is next applied to
a S50-watt tube, reactance coupled, which
itself amplifies speech sufficiently to war-
rant applving it directly to the 250-watt
modulator tubes. It will be noted that the
power of the amplifier tubes increases pro-
gressively. This is extremely important
and necessary if distortion is to be avoided.
Thus it might be thought that three or four
S-watt tubes in succeeding stages would
give the same amplification as the ahove
system of two repeater tubes, a S-watt tube
and a 50-watt amplifier, especially consider-
ing the fact that a S-watt tube has almost
as high an amplification factor as a 50-watt
tube. While this may be true, it is not pos-
sible to use S-watt tubes in the-latter stages,
because the audio frequency voltages, due
to the preceding stages of amplification, are
so high that the tube becomes overloaded
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The
Better
Class of
Radio |
Equipment

- A
EPHE l

HERE ARE

SOME DEVICES

THAT WILL KEEP
YOUR SET IN GOOD
CONDITION AND IM-
PROVE Its PERFORMANCE

Remember these two things for getting the best in
radio: First, buy the better class of radig equipment
sueh as Sterllng parts; Second, keep your batterles ln
shape by charging them with a Sterling Reclifier and
“%know’ your current conditlons by ald of Sterling
Pocket Dleters.

Portable Rectifier

A type designed according to
the latest specifications adopt-
ing the § amp. charging rate.
Simplicity, eese of adjustment
and tapcrving charge, are fea-
tures. 30 and 60 cycle, 6 and
12 volt $16.00. Add $1.00
west of Rocky Mountalns.

“Right Resistanee’” Audio & Radio Frequency

Paocket Voltmeters Transformers
All types for testing of One of the original
‘fA"™ and ''B” Batierles, transformers of the radio
dry and storage. Draws fie The Audio Lype
just the rtlght amount of gives louder signal ampil-
current from battery while fication, besi tono quall-
vollage is being read to ties, and uniform amplifi-
malke readings entlrely ac- estions. List price $4.I00.
curate, New No. 45 volt- The Radio types are lim-
ammeter is used for test- ited to the range of wave
ing the amperage of '"A"’ longth over which they
Batgery' Cells and voltage will operato successfully.

of "“B’' Batteries. Price Responds to range of 200-
$4.00. Other types §1.00 600 meters. Gives sharp
up. tunlng.

Price $4.00.

OTHER STERLING RADIO DEVICES:

12- Point Rotary Switeh, Fllament Meters, Rheostats,
B’ Battery Charging Attachments,

THE STERLING MFG. COMPANY
2850 Prospect Ave. Cleveland, Okio

FORD RUNS 57 MILES ON GALLON
OF GASOLINE

A npew automatic and self-regulating
device has been ivented by John A.
Stransky, 2136 Fourth Street, Pukwana,
South Dakota, with which automobiles
have made from 40 to 57 miles on a gal-
ton- of gasoline. It removes all carbon
and preveuts spark plug trouble and over-
heating. ~ It can be installed by anyone
in five minutes. Mr. Stransky wants
agents and is willing to send a sample at
his own risk. Write himn today.—ddw.

TELEGRAPHY

BOTH MORSE AND WIRELESS taught thoroughly, Big salaries;
tremendous demand. Oldeat, Jargest school. Endorsed by Tele-
lrrnnh, Railway, Wircless snd Government officials. Expenses
ow—oppertunit(zs to earn large vortion Catalox free.

DODGE'S INSTITUTE, Mera Street, Valparaise, Lnd.
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causing saturation and a grid current to
flow, producing a bad distortion. In order
to avold this it is necessary to increase the
power of the succeeding stages so that the
tube can accommodate the powers applied
to it without becoming overloaded.

After the speech is thus amplified, it 15
applied to the high power modulator tubes,
a.ad modulation results in the maunner de-
scribed in Part V of this series. Fig. 4
gives a complete diagrammatic sketch of a
radiophone system built along broadcasting
lines, and should prove of some value to
amateurs contemplating building radiophone
transmitters. It need not be followed in all
details, hut it would bhe well to use the
general plan outlined. For a 50-watt ama-
teur raciophone it would be well to emiploy a
S-watt speech amplifier before applying
speech to the the 50-watt modulator tubes.
For a 20-watt transmitter it might be ad-
visable to use a 5-watt speech amplifier
working at low outptits, or even perhaps a
UV-201A or C-301A tube as speech ampli-
fier. The lower output of the power tubes,
the less ampliftcation will he required be-
fore applying the speech voltages to the
grids of the modulator tubes.

Modern Radio Apparatus
—Cohndensers

(Continued from page 1231
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alone as by the main condenser, since
each condenser has its own insulation. mate-
rial on it. Both these disadvantages are
climinated by means of the device employed
on the condenser in Fig. 6. This conden-
ser is similar to that shown in Fig. 2. but
has a hollow shaft. Inside this shait is
another shaft at the end of which two plates
are carried which rotate between two fixed
plates. FEach shaft has its separate kuob
by means of which it may be rotated. Thus
the large or main capacity may be varied
and then the two vernter plates may be
varied so that fine adjustment of capacity
is secured. Tt is seen that only one mount-
ing is required as for any other simple type
of condenser. An additional insulating end
plate is mcorporated in the condenser, how-
ever, which Increases the dielectric loss.
Such condensers may be, and are, built
without this extra end plate, thereby avoid-
‘ing any increased loss.

This type of vernier condenser is quite
widely used. Tts use involves, however, two
adjustments, one for the main condenser
and one for the vernier. The modern tend-
ency is to reduce the number of controls
and adjustments, thus making for simplicity
of operation. As a result vernier condens-

Fig. 9 L.
The condenser shown in Fig. § mounted in its
case. Notc the control on the right.

S N X RVLE

oto

"®Built First to Last*”

Beginners, Experienced Amateurs and
Experimenters turn to Coto for
their Radio Parts

You can build from the very simplest radio set up to one with the
latest refinements with Coto parts. And what is more fascinating
than to try out the various circuits as they are published. And
with Coto parts you know you will be getting the very best from
these circuits. Learn the A. B. C. of radio—*Always Buy Coto.”

Use All the Energy of
Your Antenna

Don’t waste it in the insulation
losses of an inferior condenser. It's
like pouring water in a sieve. The
low losses of a Coto Condenser in-
sure maximum signal strength. Use
one and be convinced.

Coto Air Condenser
with Vernier and Dial

There is just one bearing in this
condenser and that is protected with
hard rubber, the best known radio
insulator, Plates are of SILVER
PLATED copper, soldered rigidly in
place for lasting efficiency. Type
3505, .0005 Mid. $5. Type 3510,
.001 Mfd. $6.

“So Much Better Than
Your Advertising Claimed”’

These are the words of a pleased
user of Coto Compact Moulded
Variometer. He was surprised
because of its wonderfully com-
pact size (3% x 1% x 3% in.)
to find it splendidly efficient over
the broadcasting wavelengths—
200 to 600 meters. Price $5.
The Coto Moulded Variocoupler
to match is just as fine. $5.50.

S

e S —

GUARANTEE

Evecy piece of Coto Radio apparatus,
(which also includes Cotogrip Tube Sackets,
Honeycomb _wound Coils, Tapped Radio
Frequercy Transformers, and Audio Fre-
quency Transformers Type 4000 $5) is
Laboratery Tested hefore shipment. So
we are perfectly safe in autherizing deal-

ers and Jobbers to guarantee you ahsplute
satisfaction. Type 4500
If your Dealer fails you, write The 3 to 1 Ratio Trans-

former is Best for All Stages.

us his mame and your needs.
“Superior to any other
Regardless of Price.”

COTO'COIL CO‘ Mr. W. R. Reschke of Staten

87 Willard Ave.,Providence,R.I. Island, New York, writes usi—
“l am forced to write you this

Pacrific Coast Branch: letter. I have heen using your

329 Union League Bldg., Los Angeles, Cal. Coto Transformers in quite a
number of sets and find them su-

Northwestern Branch: perior to any other transformer

Geo. F. Darling, 705 Plymouth Bldg., regardless of price. The results
Minneapolis, Minn. I get I cannot equal with other
Southeastern Branch: audio transformers, clear and

: plenty of amplification. Am using

C. P, Atkmson‘,qﬁ.t]atntaGTrust Co., Bldg., WD11, WD12 and U.V.201A
anta, La. tuhes.” Such experiences of users

Canadian Distributors: warrant us in recommending Coto

Perkins FElectric Co., Ltd., Montreal, Specials ($2.50) as best for all

_\_\

HANIRIIIINR TN NRW{R

Toronto, Winnipeg. stages! ’
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Radio Apparatus
That Lives Up to Its Name

New “Regal” No. e
| 162 Double Arm In- il
ductance Switch

A 15 Point Switch completa

in  one unit, No more
mesgy soldering. No more
drilling of holes, No more
chipped panels. _Complete

\vvilth1 hard rubber Enob and
ia
$1.50

New “Regal” No.
120 Vernier
Rheostat

For fine filament control
of tubes and superfing
tuning, the Regal Vernier
stands  alone. Nothing
just Ilke it on the market.
Complete with Knob
6-Ohms, ...$1.25
30-Ohms. ... 1.25

New “Regal” No., 200
Audio Frequency Am-
plifying Transformer

For clearness of tone,
ampliflcation of volee
and music from neardy
and  distant  broad-
casting stations, Is un-
equaled by any Trans-
former on the marlet
3% to 1 Ratio..$4.25
5 to 1 Ratio.. 4.50

At all good dealers—otherwise wrile direct
for comnplete descriptive folder No. 18,

‘ sending dealer's name

| AMERICAN SPECIALTY CO.

Bridgeport Conn.

Smallest Loop Antenna

All the well known advantages of the
loop aerial are intensified in the Warren
Radio Loop. So small you can slip it
into a coat pocket, yet as sensitive as a
much larger outside aerial with all its
defects. Absolutely accident proof. Write
for the name of the nearest
Warren dealer and our Bulletin
Cont;ining latest hook-ups, TO-

Type A-737 (300-700 meters) 6 inches square—
non-directional .. ..... ... . . ... .. .. ...
Type A-7236 (175-1000 meters) 6 inches -square
~—non-directional . .............. ... ...
Type B-2337 (300-700 meters) 1§ inches square—
directional $
Typs BL-252IO (200-18,000 meters) with honey-
comb coil mounting, 18 inehes square—adlree-

tional
Send for Bulletin T-102

V-DE-CO RADIO MFG. CO.

Dept. M. Asbury Park, N. J.

LOOK—FANS—LOOK

Send card today for price list of radio parts, Many bar-
gains. First class equipment. Enocked down sets. Deteetor
iubes $2.95, just sample of our savings.

0 PARTS MFG. CO
Dept. “N.”’ 1247 Marlboro

Detroit, Mich.

Fig. 10
Qutside appearance of the mica variable con-
denser shown in detail in Fig. 12,

ers are being built which require but one
adjustment. One of the very best examples
of this type of condenser is illustrated in
Iig. 7, which shows the interior construc-
tion. This condenser is one of the most
satisfactory for amateur and experimental
use. Its plates are made of heavy brass
and are well spaced and then soldered to-
gether, thus insuring a very low ohmic re-
sistance.  Soldering the plates gives also
the same advantage as is secured with the
moulded die-cast type of Fig. 2, namely it
gives a rugged construction which prevents
short-circuiting of plates, due to motion and
maintains the capacity of the condenser al-
ways constant at every point. The figure
shows the manner in which the vernier
variation of capacity is secured. The mov-
able plates are rotated by means of two
interlocking gears with a large step-up tooth
ratio. Thus a large angle of rotation of
the knob produces a very small angle of
rotation of the plates, hence a small capacity
variation, This has but one knob for ad-
justing the capacity and, therefore, makes
operation of the set more simple,

The condensers described and illastrated
here are suitable for ordinary experi-
mental and commercial use, but would not
be suitable for precision work, as, for ex-
ample, use as standard of capacity for mea-
surement, For such purposes the condenser
must Dhe built to have minimum power
factor, its dielectric loss must be the same
regardless of the setting of the condenser,
its capacity must be invariable and unin-
fluenced by external causes such as hand-
ling, Also the capacity must not be af-
fected by external capacity effects such as
the presence of the experimenter’s body near
the condenser. Fig. 8 illustrates a precision
type of condenser designed to meet the
above conditions. The plates of the coun-
denser are made of heavy aluminium sufh-
ciently widely spaced to prevent shorting
between plates. The rotating plates are
mounted on a steel shaft running in bronze
cone bearings which are locked in position,
thus avoiding end play. Accuracy of ad-
justment is secured by a worm gear ar-
rangement for varying the capacity. As
seen from Fig. 8, the gear is attached to
the main shaft, as is also the main scale
which is divided into 25 equal parts. The
rotating handle is attached to the worm
shaft which also carries a scale divided into

Fig. 11
type of compact mica wvariable con-
denser for receiving circuits.

Another
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Simple as
ABC

Longer distance and clear sig-
nals are the pleasing results
which you can be sure of when
both the A & B batteries of your
radio set are storage batteries.
No other source of power for
radio equals the storage battery.
The Valley ABC Battery Charger is
s simple and so easily operated that
it makes storage batteries the most
convenient and inexpensive source of
power for radio. Enjoy radio at its
best. Us.e storage batteries and charge
them with the Valley ABC Battery
Charger.

Charges 2-volt peanut tube batteries,
6-volt A Batteries, 6 and 12-volt
automobile hatteries, and 1 to 4 B
Batter1e§. Bakelite panel, glass top.
Harmonizes with any receiving set.
At good radio shops.

VALLEY ELECTRIC CO.
3157 8. Kingshighway, §t. Louis, Mo.

products are just as far ahead in

Design
Quality and
Workmanship

in 1924 as in 1921

B-T products are originals, not copies—not
built just to sell—but to give satisfaetion.

It is our aim to

“e"\eY please you mo ve
. with the product it-
"““\“g self than by what

we say about it.

XY Our latest hooklet
: will help you. - It is
10¢ revised each month.

rce
y Sent for 4c postage.

Bremer-Tully Mfg. Co.

Canal & Harrison Sts. Chicago, Il

x 2 YOUR S 4
Print %R Stationery!
Letterhead, envelope, card, label, circu = lar.
Press §12, Larger $35, Job Press §150. Savo
money. Print for others; big profit. All easy.
Write factory fnr press catalog, TYPE, cards
paper: THE PRESS CO., D 72 Meriden, Conna

1 gxceision
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. Fig. 12
A variable mica condenser, the capacity of which
is varied by pressing the electrodes against each

other, A—Dial. B—TUpper Armature. C—Mica
Dielectric, D—Lower Armature, |
100 parts. The main scale has been so cali-

hrated that one complete turn of the worm
shaft rotates the main scale through one
division, therefore each division may be
read to 100th, since the worm is divided
into 100 parts. In fact it is possible to read
even closer, since the worm scale divisions
are so large that Afths of the smallest divi-
sion may be estimated. Only a very small
amount of low loss dielectric is used and
this is placed i1 a weak fcld so that the
power factor is low. To minimize the effect
- of outside mﬂuences on the capamty of the
condenser the case in which it is placed is
lined with a copper shield which is grounded
to the rotor plates. Fig. 9 illustrates the
housing for the precision condenser. It is
completely enclosed and dust proof, two
glass wmdows being provided for reading
both scales, The handle for rotating the
plates is seen on the right side of the case.
The above type of air condenser is chiefly
suitable for low voltage work, hence it is
used in receiving sets and wavemeters, etc.
To adapt this type of condenser for trans-
mitting purposes, it would be necessary to
space the plates considerably farther apart
so that it could withstand high voltages.
This makes the condenser bulky. The eas-
iest way to adapt this type of variable con-
denser for transmitting purposes is to fill it
with a good vrade of oil as the iusulating
medium,
MICA VARIABLE CONDENSERS
Due to the fact that mica has a much
higher dielectric constant than air, it is pos-

MINIMUM CAPACITY

BRASS PLATE
MICA DPLATE

COPPER
PLATE

FELT

MAXIMUM CAPACITY

COPPER
PLATE

BRASS PLATE

MICA PLATE

Fig. 14
A popular type of mica variable condenser having
a very graduval increase of capacity on account of
the special shape of the upper armature,

FELT

the

DOLLAR

1000 ohm
ADJUSTABLE

PHONE

Dorn’t judge the “GEMPHONE"
by its price. It is the cheapest radio
phone on the market but its exclu-
sive features place it in a class by
itself. Its performance, the clarity
and volume of sound reproduction,

°l
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(Patent Pending)
“with 3 ft. Cord
Shipping Charges Prepaid
to any point in the U. S.

the faithfulness with which it repro-
duces radio broadcasting and code,
the exquisite quality of tone to-
gether with a remarkably loud and
clear volume, make it the equal to,
and in many cases the superior of,
phones at three and four times its
price.

The “GEMPHONE” is of stand-
ard type and made of the very best
grade of materials throughout. It
is adjustable—one set screw enables
you to adjust the phone to secure
perfect reception under any condi-
tion.

The case is made of turned wood,
an exclusive feature with the
“GEMPHONE.” This {feature is
responsible for its exceptionally
rich and mellow tone.

The “GEMPHONE?” is sold un-
assembled, The coil is wound to
1000 ohms—all you need to do is
to place the parts into the case,
tighten up the adjusting screw and
connect the terminals and cord.
Qur instruction pamphlet shows
how to assemble it in two minutes,
using only a screw driver,

This Complete Rad o
Receiving
Set |

Consisting of
Radiogem
Gemphone
and Aerial

$250

This outfit is ab-
solutely complete. Ié
includes everything
you need (o hear the
Broadeast Programs,
wmarket veporis, tlma
signals, ship calls or
land station mes-
sages. Nothing more (patspted Jan. 8,
to buy—no batlteries
or fubes needeid—mno upkeep of any kind.

The simpleat radm outfit made—yet as practical
a3 ihe most cxpensive. A crystal receiving set that
you can operate and enjoy even though you know
absglutely nothing about radio. You receive tho
RADIOGEM unassembled, together with a clearly
wrilten instruction book, which shows you how to
quickly and casily eonstruel the set, using only
vour hands and a sgcissors, The Instruction boolt
explains simply and completely the principles of
radio and its graphic illustrations omake the as-
sembling of the RADIOGEDM real fun.

Price of Radiogem without phone or aerlal,

|924)

$1.00

Order Direct or From the Following Dealers :

Grand Rapids, Mich.
Speclalty Sales Dureau
Canada

Astoria, Ora,
Cook & Fosler
Allanta, Ga. Hemilton, Ont.,
\«Iiller s Dollar Store Radio bupply
Brooklyn, N. Y. Hartford, Cenn,
Wk i Sage Allen Co.
Weher Talking Mach. Co. yaipra “New Zealand
Buffale, N.

Y. H. ;

Elec. Sup. & Equip. Co. Havanf I::.%l?ae
Chieago, HJ.

Darawlk Co. de Cuba

Homs Supply Co. M. Massana

Levitus & Flansberg Manuel Nodar, Jr.
Cleveland, Ohis Radio Novelty

Sarvice Publisiing Co. Hoboken, N. 1.
Dallas, Texas- C. R. Prieman Co.

Cullum & Boren Co. Laure! Springs, N. I.

Texas Fum. & Storage Co, Stone & ILean
Gary, Indiana Los Angeles, Cal.

Tribe of K. Lester’s Xadio Shoppo

Compania Radiotelefenica New York Gity,

Medford. Ors. Philadalphia. Pa,
Virging Radio Service Jos. J. Miller
Medla, Pa, Philipshurg, Pa.
Media FElee. Co.
Melbourne. Australia Poughkeepsne.
Marks & Abrabams, Chas, P, Raymond
Pty., Ltd Fuliman, Wash.
Newark N. 1. Blectric Supply Slore
Bamberge1 &, Ce. Saginaw, Mich.
Y. J. A. Louberl & Co.
Seattie, Wash.
Frank B, Wilson
Springfield, Mass.
Johnson's Boek Store
Springfield, Ohlo
. Moore Sale’s Service
Syracuso, N.Y.
Syracuse Supnb' Co.
washington. O.
Chas. Klaben Co

Dixie Supply Co
Eastern Radio Corp.
Radio Specialty Co.
Harold M. Schwab
Norfolk, Va.
. J. Sawyer
Northampton, Mass.
Parsons Elec. Shop
Orsgen Gity, Ore
Singer il Radlo Service

THE RADIOGEM CORP., 66-R-West B'way, N. Y. City
DEALERS--Write for‘ Pﬁges- and ‘ Ci%qulars;

FREE

9 (v:Big 256 po. Combined Radio Catalog and Text Book—No,
16, Mailed for:25¢:"in’ coin or money order.
' wise. Full of radio’ information and “hook-ups. Prices ex.

traordinarily attractive.
have blazed the way with the best and most dependable radio products,

Send postal for gur special price list on all radio instruments in
our catalog and countless new instruments and sets not in Cata-
log No. 16. Of special importance to those having catalog No, 16.

THE WILLIAM B. DUCK CO.

711-12 ADAMS STREET

Not sent other-

Ever~since 1909 Duck’s catalogs

Dept. 3 TOLEDO, OHIO

T — 4 —
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IMPROVED'

No. 40
PACENT

UNIVERSAL PLUG

The first radio plug made was
PACENT —and it has been
steadily improved until now
we can offer at a lower price
a quality plug—with simpli-
ﬁed type of connecting cord tips—all
metal parts satin nickel finished and with
polarity stamped on connection clips.

PACENT JACKS

There is an improved type of Pacent Jack
for every modern circuit.

Sl D

* Pat. lan. 8, 1924
Other patents
pending

W

61—Single

open
circuit ...$ .60

62—Single closed

circuit ... .70
64 @: 63—Double cir-
cuit ...... .80

64—Heavy duty
NS R foop) .- 100
65—Three spring
%tﬁ automatic.. .85
66—Five spring
— automatic.. 1.00
|
& 67—Sevenspring
automatic.. 1.00
) 68—Four spring
P automatic,
Triple cir-
: cuit ...... 1.00
69—Five spring
69@ special au-
tomatic . 1.00
70—8 i x spring
k(] automatic.. 1.00

Write for catalog N-3
Pacent Electric Co., Inc.
22 Park Place, New York, N. Y,

Pacent

RADIO ESSENTIALS

[BATTERY
| CHARGER

Charges at rate of four amperes per hour.
no noise. Cannot possibly overcharge. Electrolytic
type. Nothing to get out of ovder. No eonlacl poinis
to stlek—no bulbs o burn out. This home charser
 which comes in handsomely enameled metal housing, |§
now gold direct to you from factory. Gel one now, ab
this low price. -

Western Rubber Mold Company

Radio Dept.
907-913 W, 19th 5t., Chicago

$Q75|

Absolutely

de Instructions That Instruect Only $2.00. Stu-
Sgnts licensed mastered Code 15 Minutes.
Ten word speed 3  Hours.  Infermation free
Dndge Radlo Shartkut, Dent N, Mamaroneck, N.
R. Far
Spaecial Ilmlle\‘] oEar

rK' Send for Big Free Catalog.

Coyne Eleccricar scinool Depl. 59-43
1300+ !.310 W, Harrison St., Chicage, Il

by actuul work in Great School
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This chart shows the comparative capacity

curves of two well known mica variable con-
compared to that of a
condenser,

densers variable air

sible to build mica condensers of a given
capacity in much less space than air con-
densers. Furthermore, since mica has al-
most as tow a power factor as air the effi-
ciency of a mica condenser will be prac-
tically as great as that of an air condenser.
As a result, there have appeared on the
radio market variable mica condensers feat-
uring the advantage of space economy.
Figs. 10 and 11 illustrate two such types
which are seen to be quite small in com-
parison with the air condensers previously
described. The construction of the con-
denser shown in Fig. 10 is shown in Fig.
12 it is quite unique. This is a two-plate
condenser, one fixed and one movable. B
is the fixed plate which at the same time
acts as the support for the entire assembly.
D is the tmovable plate and between the
two is the mica dielectric C. The movable
plate is so mounted on the shaft that rota-
tion of the shaft moves plate D up and
down, thus bringing it closer to or farther
from the fixed plate, in this way securing
the capacity change. Complete capacity

Fig. 15
A compact receiving condenser of the cartridge
type.

variation is secured with a 360-degree rota-
tion of the dial as against 180 degrees, as
in the air condensers. A comparison of the
calibration of an air condenser and mica
condenser is shown in Fig. 13, which illus-
trates this. Obviously finer capacity adjust-
ment may be secured with the mica con-
denser over the lower range of capacity. Tt
is questionable whether this is an advan-
tage, since sufficiently fine 'ldjustment may
be secured with a vernier air condenser.
The only advantage which the mica con-
denser can, therefore, claim is that of com-
pactness. Such mica variable condensers
are very suitable for some transmitter work
at high voltages, due to the high dielectric
strength of the mica.
FIXED CONDENSERS

IFixed condensers usually employ solid
dielectrics, the chief ones being paper and
mica. Glass was formerly used to the ex-
clusion of all others, particularly for trans-
mitting condensers, as the dielectric strength
of glass 1s high. The Leyden jar is the
famous example of the glass condenser.
However, its losses were high and there
was the additional disadvantage of fragility.
As a result, it fell into disuse soon after the

Fig. 16

A small mica condenser used in the grid circuit

of detector tubes., The terminals are formed by

two springs between which a grid leak may be
inserted,
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Spin 41l Nuts On—

IT‘S 80 easy now—assemble any radio

hook-up in half the time—make econ-
nections  leakproof as  soldering with
Stevens SPINTITE Wrenches.

Fit all rodio nuts, Hollow stem goes
over Drojecting  screws—nex  socket gets
full grip and protects nut—ebonized han-
dle for comfortable Ileverage - cinch to
reach difficult places. All sizes from 3/18
to %% inch.

STEVENS & CO., 375 B'way, New York
Toolsmiths sinee 1899

Send $1

for Set No. 71
(illustrated)

Sizes 7/16
and % for
Phone p
Jacks 63c¢
cach.,

e
V \\\\\\\\Em\\\\\\\\\\\\\\\\\\\ 3

No Outside
Wires Needed

use the

ANTENELLA

attached to any lighting socket—elimi-
nating the inconveniences in Radio such
as unsightly outdoor aerlals, insulators,
lightning arresters, lead-ins, etc.

Hundreds of unsolicited letters from
satisfied users are on file in -our office,
showing that the Antenella is not only a
real distance getter but also successfully
overcomes static annoyances.

The complete—effelent and inexpensive
aerfal.

ANTENELLA
Price Only $1.25

At your dealers—otherwise send purchase
price and you will be supplied postpaid.

has. Freshman(o. Inc.
Nadiol Gondenser Jrodufts

106 SEVENTH AVENUE, NEW YORK

HUGUENOT RADIO-PHONOGRAFH
ATTACHMENT
MAKES PHONOGRAPH A LOUD SPEAKER

Unscrew
Head-Phons
Cap and Re- ———
plare with

Huruenat, -
Sizes o fit

~ All Stand-
ard Head-
- Pliones and

Phonograph
Tone-Almg
For Special

Tone Arm

use ;
Single, $1.00 Bushing, $.50 Double, $3.00
Macde of beautlful black polished hard rubber. It
eliminates metal vibrations, leaks and loose connections.
Qulckly and easily attaehed.
McKENZIE ENGINEERING COMPANY
NEW ROCHELLE, N. Y.
Mall orders filled promptly on receipt of remittance.
Specify make of phonograph and head-phones.
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first application of mica to radio condensers,
Paper is not a very efficient dielectric,
but it.is very suitable for certain purposes.
Where low loss and high efficiency are not
the prime requisites, paper may very con-
veniently be used, otherwise mica is the only
suitable dielectric. Thus condensers used
for blocking direct current voltages, or for
eliminating commutator hum may be made
of paper, whereas antenna condensers, grid
condensers and o on should be made of
mica. However, paper is used quite exten-
sively today in the cheaper type of condens-
ers intended even for these latter uses.
Two sheets of paraffin paper and two sheets
of tinfoil are interleaved and then folded over
a stiff sheet of fibre, thus making a very sim-
ple and inexpensive condenser, The paper and
tinfoil are firmly fastened to the fibre by
reans of evelets, serving at the same time
as the terminals, The conductors are used
in the cheaper class of eguipment and give

Figs. 17, 18, 19
These mica condensers can withstand high volt-
ages and are used extensively in low power trans-
mitters, The lowest one 1s variable in steps.

fairly satisfactory results. The -capacity
of these units is variable, due to the fact
that the whole structure is not rigid, and
any pressure on the unit varies the closeness
with which the tinfoil and paper are packed.
Hence it is not desirable in seusitive equip-
ment to use such condensers, since variations
in capacity will produce current variations
which manifest themselves in noise.

Still another type of paper condenser as
used in receiving sets is shown in Fig. 15.
The construction of this is similar to that
described above, except that it is assembled
in cartridge shape which fits standard grid
leak holders. These condensers are made in
a variety of sizes and may be used as grid
condensers, telephone condensers, and for
other purposes where fixed condensers not
subject to high potentials are required.

MICA CONDENSERS

The biggest advance in condenser design
and construction was made when mica was
introduced as a dielectric. The two chief
advantages which mica possesses over other
dielectrics are: (1) Low power factor, and
(2) high dielectric strength. The phase
angle of mica condensers ranees from 3

(Continued on page 1346)
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( Build Your Own

Neutrodvne Receiving Set

with a

WORKRITE NEUTRODYNE OUTFIT

{Lieensed under Hazeltine Patent No. 1450080)

NEUTRODYNE
QUTFIT

This is the outfit you have been looking for. All the parts for a Five Tube Neutrodyne Receiv-
ing Set put up in one outfit. No shopping around to get all the necessary parts; no doubts as to
how they should be put together. A drilied panel and base board are included in this outfit as well
as complete instructions and a mounting angle to assist you in mounting coils at the proper angle.
The Outfit is packed in a neat box that you can use as a radio tool box,

WorkRite Quality throughout. Order your Qutfit today.

WorkRite Neutrodyne Cutit . . ., . ., . . $70.00

WorkRite Neutrodyne Kit

DeLuxe Model contains:

3 WorkRite Neutroformers

2 WorkRite Neutrodons

3 WorkRite E-Z-Tune Dials

Panel Layout, Mounting Angle and
Complete Instructions

$25,00

“WORKRITE RADIO PARTS WORKRITE”

Send for our complete catalog

THE WORKRITE MANUFACTURING CO.
1824 East 30th Street, Cleveland, Chio
(Branch Office, 536 Lake Shore Dr., Chicago)

TUBES $5.43

Genuine R. C, A. Radiotrons
UV199, UV201 A, WD11, WDI2

Guaranteed Firsts in Original Packages

Lo : e P BRANDES ij?_ugimgﬂ PHONES” ......... s;tas
T, MacDonald of Bangor, Me., rerefved Wenatchee, BREMER TULLY VEANIER TUNER ' . 5% 5a7
Wash,, on 1 tube Royal Portable Broadeast Receiver. 3-AMP. TUNGAR TYPE BATTERY CHARGER 9.38
One dial contrel. Takes all wave lengths, ERLA REFLEX OR AUDIO TRANSFORMERS 3.06
Royal Poriable 1 tube assembled complete with ALL AMERICAN TRANSFORMERS (All ratios) 3.82
tube, phones, tube, batteries, aerial, ete. ..... $18.75 S“PACENT NEW STYLE PHONES . ........ 3.12
Autoplex Circuit works loud speaker on one tube. COMO PUSH-PULL TRANSFORMERS (perpr.) 9.87
Complets Parts, tube Free ......... ...« 18.50 0 to 50 POCKET VOLT-METER...... cemaaa .12
Cockaday—Reinart— Ultra- Audion  eircults, “GOLD SEAL” HOMECHARGER .. 14.79
panel, complete parts—Tube Free with each.. 13.67 ACME _AUD!O TRANSFORMERS.......... +. 3.96
5 Tube ROYAL Neutrodyne {mounted) unwired 49.47 23-PLT. VERNIER CONDENSER, Knoh & Dial 2.13
ROYALTRON tubes, guaranteed. Standard base. 23-PLT. VARIABLE CONDENSER....... Ao L7
Types W.D.12, 2014 and 200 ... ....... 3.95 Cash or C.0.D.—Send far Complete List.
Wiite for lsi. Dealers wanted, SmveLEx Rapio SueeLy Co.
ROYAL MFG. GO., Dept, 28, 296 B'way, N. Y. 1808 Lafayette Ave. St. Louis, Mo.
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Get the Consrad Cloth Radio Map of the U. S.

The Consrad Radioc Map is different from all other maps in that it is printed on
CLOTH and with proper care will last a lifetime.

The Map measures 17x22” and contains a special distance computing gauge of our.own
design which enables one to find any broad-casting station at a moment’s glance.

A measuring rule is also furnished to help find the distance from any point in the
United States to the station which is being received.

The broad-casting stations are contained on a separate sheet which can be fastened to
the map by ordinary paper fasteners. The list is up to date and contains the new wave
lengths,

The map is furnished in two colors and with the sheet of broad-casting stations, is
enclosed in a two color heavy manilla envelope 9%4x12%, SOC
L

Consrad Pattern No. 9. How to Make the ST100 Receiver

The 8. T. 100 receiver employing a circuit
devised ‘by John Scott-Taggart of London,
has proven to be one of the most efficient sets
of reflex variety for broad-casting reception.

While only two tubes, a crystal detector are
used, the energy amplified of incoming signals
is powerful enough to operate any type of
loud speaker without additional amplification.

The quality of reception will astonish those
who are familiar with the performance of
other circuits.

Another important feature is that the set
tunes sharply, which is one of the utmost
requisites of an ideal receiver.

The packet consists of blue prints for dritl-
ing the panel, wiring the apparatus, and a
four-page instruction pamphlet giving com-
plete details as to the parts required, tools
needed, and even how to tune,

All these are contained in a two color

heavy manilla envelope, 9%2x12". SO
C.

Here Is Your Chance to Learn All You Can About RADIO

$ 1 25 The $10.00 Radio “Reading Course™ Special af $125

Al the technical details and a thoreugh explanation of tadie reception, swritten in apparatus more efficient and gives you a thorough knowledge of radis science.

easily understood, non-technical language by a foremest radip engineer and in- This set of five handsomo Lecture Books are a complete radio library. To own
ventor. The five Lecture Books will over 100 graphic chawmgb give yvou the ihem s like having a (lrained englnecr or Instructor at your side, answering
Tknowledge to inleiligently buy, design, build, opetate and mainlain radio receiv- questions. pointing the way. No malter what your interest in lﬂ(liﬂ. take ad-

ing apparatus. Tells you how to locate and correct troubles, how Lo make your vantage of this attractive special offer and he the-owner of Lhis fine set of books.

This set can be gotten at you dealer’s or direct from us on receipt of $1.25. If you prefer we will send it C.O.D. and you can pay
the postman on receipt. :

The Consrad “Making Your Own” series consists of plans for the construc-
tion of the most popular radio circuits and are goiten up so that anyone can
construct a receiving set as easily as a woman can sew the simplest dress.
Blue prints are furnished for drilling the panels and wiring the parts and a
four- page pamphlet contains complete instruction even as to tuning. FEach
pattern is contained in a two colored heavy manilla envelope SOC

L]

9L5x127 and sells at ...\ uiinir e
The Titles in this Series:
No. 1 How to Make a Short Wave Regeunerative Receiver ............ 50¢
2 How to Make Detector and Amplifier Units ................... 50e
3 How to Make a Radiophone Crystal Set ....................... 50c
4 How to Make a Reinartz Receiver ............... ... ... . ..... 50¢
5 How to Make a Reflex Receiver .................. ... .......... 50c .
6 'How to Make a Cockaday Receiver ................. ....... ...50c
7 How to Make a Neutrodyne Receiver ....................... ... 50¢
8 How to Make an Autoplex Recelver ...............oooii oL 50¢
Packet B 20 Radiophone Diagrams with Supplements .............. ... 50c
C 14 Radio Formulae and Diagrams ............... ... ....... 50¢

D All About Aerials and Their Construction .................. 50c

On Sale at 41l Reliable Radio Dealers or Direct from us.

The Consrad Co. "< *233 Fulton St., N.Y.C.

Mow 15 Make
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Dy-F a Unit Sets Bing Re] linjoyment to Young and Old

T makes no difference what program you want to  simple, and yet so complete, that even a child can get
hear, the wonderful new Day-Fan Unit Sets will  perfect results,
bring it to your home in tones *hat are clear, true and
without distortion. They eliminate distance, minimize
unfavorable conditions, and bring real enjoyment for
every age.

There are four types of units from which twenty-four
different sets may be built. Each one is the highest
development of its kind, and yet the price is surpris-
ingly low. Your dealer has them in stock or can get
They are built in either table or panel mountings. So  them for you. See him before you buy.

The Dayton Fan & Motor Company, Dayton, Ohio
Established 1589

You NEED these

—1F you're building a sct

e Y
//////////’

_ /—////
/ The DIXIE JUNIOR SCREW ASSORTMENT
‘ ontains the screws and nuts which you must have

in assembling yow radio sets. The DIXIE EN-
QRAVED BINDING POSTS are necessary to
give yowr set that much-desired finished ap-
pearance.

Bot_h_the Dixie Junior Screw Assortment and
the Dixie Engraved Binding Posts are essentials.
They shquld head your list of parts to buy!

The price of the Dixie Junior Screw Assortment
and of the Dixie Engraved Binding Posts is fifty
cents per box, Order a box of each immediately!

The Dixie Junior Screw Assortment consists of 100 pieces,

AUUTRRRL IR
AVTLALIARS A AT L

ALTTRLLERLUURARLR L L vy

all solid brass, heavily nickel plated. The Dixie Engraved DEALERS~ _-
Binding Post:s are a set of 8, each clearly marked for your Wiite immediately
set by superior engraving. about these at-

DIXIE SUPPLY COMPANY iman'
91 Seventh Ave. e
New York City




from Dielectric Losses
by End Plates of
LAMINATED

CONDENSITE CELORON

—roGe

U.S. TOOL
Condensers

Infinitesimally small dielectric losses
in U. 8. Tool Condensers because they
are perfectly insulated. The end plates
of Laminated Condensite-Celoron can-
not retain moisture even on the surface,
Non-perous, proof against all capacity
leaks and non-warping so that plates
-are permanently aligned. One of the
details that make it well worth your
while to insist upon U, 8. Tosl Con-
densers.

Write for Booklet.

U. S. TOOL COMPANY,

INCORPORATED
118 Mechanic Street, Newark, N, J.

A RADIO POSITICN FOR YOU

There are many good radio peositions await-
ing trained men today. Commercial Operating,
Radio Repairing, Merchandising and other de-
partments of the business constantly seeking
the trained man. .

Qurs is a recognized school
14 years.

Y. M. C. A. RADIO SCHOOL
“Best Radio Scheool in the East”
158 East 86th Street New York City

In operation

KILLOCH HEAD SET
2000 OHM $3.25 POSTPAID IN U. S, A.
Baldwin Head Set §8.75 Pestpaid 1n U. 8. A,
Send For Radic Catalogue
DAVID KILLOCH CO., 57 Murray St., N, Y. Clty

GO0OD RADIO BOOKS. Radio Hook-Ups 23,
Data 25¢, Construction of Radio Phone 25e. Idems for tho
Experimenter’s Laboratory 25¢.  Experimenter's Hand Book
25¢. Henley’s 222 Radle Clreuits Designs $1.00, just
published. ¢(Coin) Postpald. Satisfaction or money baeld
Ciroular free of other good radio hooks. Order now. You
ezn’t lose. Ray Dobbins, 146 W. 27th St., Indianapelis, Ind.

Design

feet to 5 feet, and mica condensers have
been built to withstand voltages as high as
50,000 to 100,000 volts per condenser. In
order to build high grade mica condensers
having low power factor and high break-
down voltage, it is essential that only the
best grade mica be used. Clear India mica
has proved to be the best, and even this
mica must be very carefully tested before
being passed for use. It is diffhicult to tell

by just looking at a sheet of mica whether
it is good or not, consequently each sheet
has to be subjected to an individual break
down test by passing it between the two

Figs, 20-21-22

Three types of high tension mica condensers
used in transmitting apparatus. The casing on each
is of aluminum and constitutes one of the poles,

terminals of a high voltage spark coil. Tf
the sheet of mica is good, a brush discharge
or glow will take place over the entire sur-
face as it passes between the two high
voltage terminals, If there is any defect in
the mica sheet, it will immediately be evi-
denced by the absence of this glow, since
the high voltage will be short circuited at
the defective point.

Mica condensers are generally built in
several sections, each of which is composed
of alternate layers of tinfoill and mica

Radio News for March, 1924
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a real Good
Headset $3.50

There’s a way to prove the

merit of a Camco Headset
Write for facts—
reasons why vyou'll gladly

—use it.

invest $3.50 for a Camco
Cannon Ball Headset or $5
for a Camco Grand.

At your dealers or writc

Cannon&MillerSalesCo:p.
47 W. Huron St.,Buffalo, N.Y.
Factory: Springwater, N, Y.

AUV EE ETL LV H L LEr) ),
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-

RECHARGEABLE

Vi?ts $5 . 50 - V|u[='t]s

$10.00
V7oalts $7- 75 Vlozlis $12-50

Rechargs from any 110 volt A.C. lino with small home

rectifier.  Shipped fully charged and ready for use after

adding acld., Will last for years with ovdinary care.
SERVICE “A” BATTERY

.- L 6 Volt

80-100 Amps $14-00

6 Volts

100-120 Amps$16-00

2 YEAR GUARANTEE

INDESTRUCTABLE
RUBBER CASE

SERVICE BATTERY CO.

704 East 102nd St., Cleveland, Ohio

LOUD SPEAKING

CRYSTAL SET
AT LAST

You can add a loud speaker to any crystal set by
using the STEINMETZ Amplifier. Guaranteed to
operate on any kind of crystal set regardless of
what type it is, or we will rcfund your money. By
using your crystal set with this amplifier music is
brought in as clear as a bell and can be heard all
over the reom. Amplifier uses dry cell tube.
Write for our complete catalog and also informalion on &
highly efficient detector and two-stage amplifier at $22.50

STEINMETZ WIRELESS MFG. CO.
Manufacturers and Engineers

5705 PENN AVE, PITTSBURGH, PA.
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Fig. 23
A mica condenser of high capacity which is
generally used in filter circuit,

sheets, The mica sheets are cut up into
thicknesses of one mil and are theu formed
by a die to the size and shape required.
Each section constitutes a condenser in
sitself. By constructing a condenser of a
number of such sections in series, it 15 pOs-
sihle to subject it to wvery high voltages,
and these voltages are then distributed over
a number of condensers. By building the
condenser of a number of such sections in
parallel, large currents may pass through it
without undue heating. By constructing
the condenser of a number of such sections
in series-parallel, the condenser may be
made to have high voltage and high current
capacity.

Each section of a mica condenser has the
air and moisture which are in it eliminated
by means of a pump, and a special insulat-
ing compound is forced through the section.
The entire section is then subjected to very
great pressure which presses the tinfoil al-
most into the mica and the insulating com-
pound 1s forced into any empty spaces
which may be present. The high pressure
on the plates is maintained by means of a
pressure plate so that the spacing is main-
tained constant, thus avoiding any capacity
variations due to variable spacing. The
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How to Pick Out a
C R L Non-Inductive

Potentiometer

First, note the C R L trademark on the
brass disc on which the contact shoe rides.
Turn the knob and note that the shoe does |
not rub on the resistor but simply presses
the disc down to make contact.

This arrangement gives noiseless adjust-
ment through an infinite number of steps,
and frees the resistor from all wear.

OTENTIOMETERS
NON~ INDUCTIVE

P

The resistor itself is a thin strip of
No ﬁlR(ng?’:if;“OMETERSm 75 graphite which is absolutely non-inductive.
No. 111 (2000 ohms) . . . $2.00 This permits the free passage of the delicate

By Parcel Post 10c. extra high frequency current of the received signal
You’ll ind these instruments every-

where—the most popular devices of their and so does not damp the regenerative oscil-
kind. ) ) lations as does a wire-wound potentiometer

Every C R L instrument is carefully - . .
tested before it leaves the factory and with its unavoidable inductance.
is fully gunaranteed,

This instrument, together with a C R L
Adjustable Grid Leak which has replaced
thousands of the uncertain pencil mark types,
gives you complete control over two of the
most important elements in your set—the
plate potential and the grid bias.

CENTRAL RADIO LABORATORIES J

305-16th STREET MILWAUKEE, WIS.

your

wow: W A NTE D
Your stock is not complete

tmiess Jou have one of  Dealers and Jobbers to handle “RASCO” Radio Findings, “THE BIGGEST PROFIT MAKER
counter. It contains 35 [N THE WHOLE RADIO BUSINESS.” Write or wire for particulars. CONTENTS OF

radio necessities whie
every customer needs. It
will sell standard radio
equipment for you at ever
increasing rates.

It gives a splendid serviee
to your customers—many
customers coming to the
store when they know that
you handle these radio
findings.

It is the small things that
give you the biggest profita.
But at the present what
happens? You buy ex-
pensive little radio parts
(findings) and stow them
away in drawers and box-
es. Your ecustomer is
never reminded that you i
carry these items. YOU L.
BOTH LOSE. The |
“RASCO” way solves
this prohlem. Customners
now buy radio findings in
unheard-of quantities be-
cause the “RASCO” cab-
inet on your counter conls
mands attention.

Price of
Cabinet

6%

F. O. B,
New York
IMMEDIATE
SHIPMENT

17 e T A

RADIO SPECIALTY COMPANY. Inc.

Wholesale and Manufacturing Department

23 WEST BROADWAY. NEW YORK CITY FACTORIES: ELKRIDGE, MD. BROOKLYN, N. Y.

CABINET

900 Assorted Lugs
750 Assorted Name
Plates
12 Bezels—small
12 Bezels—large
48 Cat’s Whiskers
36 Switch Levers
- . E | 36 Pointers
“w— L= -75 Phone Tips—
. =! 4 standard
- - o b 75 Phone Tips—
= m o f separable
& | 36 Adapter Bushings
u |- 48 Angle Plates
[} 45 Assorted Cap
i Nuts
i 36 Lock Nuts
| u ] ey — — o 450 Assorted Lock
(<) i) T i | | 4 Washers
i

s

2,559 TOTAL PIECES
osts You

C
$16.50
per Cabinet

You Get

$55.19
on Ygur3 gv%ment

ORDER YOUR
CABINET TO-DAY

SALESMEN WANTED
to sell this cabinet. We
still have a limited ter-
ritory open. Write or
wire for particulars.

———y
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Two New E. 1. Books
for the Radio Fan

~ History and Operation of the Vacuum Tube

, By Pror. J. H. MORECROFT
Associate Professor of ‘Electrical Engineering, Columbia University

Edited and Approved by
MA)OR GeNEraL GEo..O. Squisr, Chief of the Signal Corps, U. S. A,

This book serves an interesting study of the fundamental principles, historical evolution, and
practical application of the vacuum tube as used in radio apparatus of every dESCrlptLOn
Since the vacuum tube is one of ‘the most important parts in the modern radio set, and has
been largely responsible .for making present-day radio entertainment possible, this book has
been entirely devoted to the subject of that one particular instrument. It is written in simple
everyday language with all technical terms thoroughly explained so as to make matters easily
understood by everyone.

The book contains chapters on the phenomena of vacuum tubes in general; the operatlon
of vacuum tubes as detectors and amphﬁers, and the junction of the vacuum ‘tube used in
various transmitting and receiving circuits, etc., etc.

52 pages printed in legible type; 24 illustrations and diagrams; bound in two- color cover;

size 512 x 7% inches; Pl'lce, 25Co

All About Radio Parts

By Tuaomas W. Bensow

This book gives an extensive description of the various parts used in all types of receivers,
especially explaining, the features of certain apparatus and circuits, It also describes why the
different parts are used and bow they operate. There has been nothing overlooked.

To begin with, the book tells how radio waves are collected by means of an aerial, giving
details of construction of different types and their advantages. 'Then detection is explained
and various types of crystal and vacuum tube detectors described. . Amplification, including
regeneration, radio and audio frequency, is simply told.

This very instructive book will prove to be of great value in the hands of anyone inter-
ested in radio as it is very explicit and thorough.

Contains 52 pages, 36 illustrations and diagrams; bound in a two-color cover—size 514 x 7%}
inches. Price, 25c.

e d Other Booksin the*Experimenters’ Library”’

No. 2—How to Make a Radiophone Receiving Set...........25c @Y

'Iﬁ}ﬁﬁ
No. 3—Radio Questions Answered......... e ....25c¢
No. 4—Radio Frequency Amplifiers............. cee ... 28C
No. 5—Loud Talkers and How to Build Them........ e 25¢
No. 6—How to Tune Your Radio Set..................... 25¢
No. 7—100 Radio Hook-Ups. . ... e, Ceeeenane....2BC

The “Experimenters’ Library” is being increased at the rate of
at least one new title each month. Every book is written by an
authority and in language easily understood by everybody.

On Sale by All Relmble Radw Dealers

The E I Company (The Consrad Co., Selhng Aarents 233 Fulton St., N Y C
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various sections of the condenser are then
placed in the holding case which is gener-
ally of metal and which 1orms one terminal
of the condenser in the transmitting units.
Receiving units are made in the same gen-
eral way except that the housing may be
different,

Fig. 16 illustrates the simplest type of
mica receiving condenser which is made in
a variety of sizes, These units are com-
pact affairs generally used as grid or tele-
phone condensers. Fig. 16 illustrates the
model which has a standard grid leak holder
incorporated in it for facilitating grid leak
mounting. Fig, 17 illustrates a small con-
denser built to withstand moderate voltages
up to about 1,000 which is suitable for
small transmitting units as a grid or plate
condenser.

Figs. 18 and 19 illustrate mica condensers
which are used as antenna series condensers,
and which are able to withstand voltages
as high as 3,000 and will carry currents as
high as 5 amperes. DBoth are in metallic
containers, and terminals are brought out of
the sides through insulating material such as

RN LR

Fig, 24

This condenser
built for the Navy
Department to be
used with a 30-
K.W. arc trans-
mitter can  with-
stand 90,000 volts.
It has a capacity
of .002 MF, and
is about 5 feet
high.

LN T o G,

mica.
condenser variable in steps.
common terminal, and three taps, enabling
the use of three different capacities,

Figs, 20 and 21 illustrate the type of con-
denser used in radio frequency oscillating

Fig. 19 illustrates the type of fixed
There is one

circuits. These come in various sizes from
0.002 to 0.004 microfarads geuerally. Tig.
20 represents the earlier type which utilizes
a bakelite insulating top. This has been
supplanted by the type shown in Fig. 21, in
which the bakelite top has been replaced by
a mica insulating bushing because of the
fact that the losses in bakelite are much
greater than in mica. In both types of con-
densers the containing metal case, usually
aluminum casting, forms one terminal of
the condenser,

Figs. 22 and 23 illustrate high capacity
mica condensers which are used for such
purposes as fltering, protection against
kickbacks and so on. Fig. 22 represents a
I-microfarad condenser which is able to
withstand 1,000 volts, hence may be used
across 1,000-volt D.C. generators to weed
out commutator ripples, prevent kickbacks
by by-passing radio frequency- currents, or
may be used in high voltage rectifying cir-
cuits as filter condensers, Fig. 23 represents
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Now for the hook-up

HE radio set builder's eyes
shine with pride as he inspects

his drilled Celoron panel, He has
done a good job. The finely fin-
ished Celoron panel reflects his
good workmanship. He Is ready
to mount his instruments and make
the final connections.

A Celoron panel insures good
looks to the radio set. Celoron
panels are finished in black, ocak
and mahogany. Each Celoron
panel is wrapped in a dust-proof
glassine envelope to protect its
lustrous surface.  Grit cannot
scratch it. "Hands cannot finger-
print it. You are the first to un-
wrap it,

T4—7 x 14 x 3/16

Celoron, a bakelite product, has
high dielectric strength., It is ap-
proved by the U. S, Navy and the
U. S. Signal Corps.

Special-sized Celoron panels are
cut to order from sheet Celoron.
Standard Celoron panels come cut
and trimmed, ready to use, in these
sizes:

1—6x 7x %
2—7x 9x 14
37 x 12 x Y

5— 7 x 18 x 3/16
6— 7 x 21 x 3/16
7— 7 x 24 x 3/16
§—12 x 18 x 3/16
9—7 x 26 x 3/16

Write for our interesting booklet “Get-
ting the Right Hook-Up” Sent free

‘ upon request.

Toradio dealers: Send for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

Branches in Principal Cities

CONDENSITE

CELORON

STANDARD RADIO P_AN-EL

Toronto, Canada

London, England

$2.00

.Hi Erib
el
wid En-rmalp_d

53 Park Place

12th Edition

and H. W. Srcor

The Standard Radio Text Book

Size 6 x 9 inches. 264 pages. 500 Illustrations. Binds
ing de Luxe. Semi-flexible Leatherette Cover. Gene
uine Gold Stamped, Round Corners, Red Edges.

Experimenter Publishing Co.
New York, N. Y.

$2.00

WIRELESS COURSE IN
20 LESSONS

By S. GErNSBACK, A. LESCARBOURA
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PROTECTION

FROM RAIN, WIND AND
WEATHER, WITH

DEPENDABLE
INSULATION

Why trust .to the ordinary unreliable type of
insulators when your set can be made - abso-
lutely immune to rain or storm with these
specially designed wall and lead-in insulators?
Madé of hard rubber with brass conductor
the center, the M & M LEAD.IN
INSULATOR
means specific
protection to you,

through

WALL
INSULATOR

4 in. Lead-in in-
sulator ..... 50¢
10 in, Lead-in in-
sulator .. ... §0c

Ten-inch
Lead-in

Insulator
for wall

and win-
dow cas-

ing.

1
|
1
|
|
|
|
" Lead-in| | -
insulator for Four
window! { inch
!
t
|
|
|
|
|

| frame. i Lead-in
insulator
for win-
dow
frame.

I
I
|
|

|

The M & M wall
insulator has a
steel base moulded
into hard rubber
column. Holds any
sized wire {from
No. 14 to 4. Keeps
wire 57 from wall,
thus meeting un-
derwriters’ re-
quirements,

Dealers and Job-
bers: Write for
our proposition.

THE M & M COMPANY

Cleveland, Ohio

500 Prospect Avenue,

RADIO CABINETS

Direct from mwanufacturers, excellently finished in
genyine mahogany and ozk.
$2.8

7
7
7
7
7

22 3 ¢ M

29
POSTPAID IN U. 8,
Strongly construeted with grooves for panels, No
fasteners or serews needed.
Sizes dencte panels required to fit In grooves of

cabinet. Base Boards up te 18 inches 25e.
over 18 iInches and up to 28 inches, 40¢, extra,

D. SUMNER
237 South Market Street, Dept. 22, Chicago

extra:

Wonderful, new devrce, guides your hand; corrects
your vrrmng in few days. Big lmprovemenc in three
hours. anaﬂures Complete outline FREE.
. Ozment. Dept. 44 St. Louis. Mo,

Write C.J

- also a -1-microfarad condenser assembled in

very much smaller space and hence not able
to w1thstaud such high voltages. These units
come in sizes up to 4 mlCFOfa[’adS and are
very convenient for use in amplifier sets or
as by-pass condensers where low voltages
are present.

Fig. 24 is an extremely interesting illus-
tration of the great possibilities of mica
condenser construction. This is a 0.002-
microfarad condenser built for the Navy
for use in the oscillating circuit of a 30-
K. W. arc transmitter. It is composed of
a large number of sections in series-parallel
similar to the sections employed in the con-
denser shown in Fig, 20, In fact this single
condenser replaces 91 condenser units of the
type shown in Fig. 20, and is able to with-
stand 90,000 volts maximum. The individ-
ual condenser sections are stacked in a
mnetal case as shown, the case being one
terminal as seen by the post at the bottom.
The other condenser terminal is seen at the
top on the corona shield. On the side of
the condenser 1s seen an oil gauge.

Mica condensers are built in numerous
other designs and for a 'great many other
purposes, but the above covers the chief
types in use in modern radio equipment,

Photos and tllustrations by courtesy of
Dubilier Condenser Co., Radio Corp. of
America, Radio Industries Corporation,
General Radio Co., Chelsea Radie Co.,
American Radio & Rescarch Corp., Hart-
ford Instrument Co.

The Sad Story of AZZ

(Continued from page 1240)

“Well, I've got one,” he said, “and you're
my last hope. T've tried everything else
and nothing came of it.”

“All right,” I said. “Tell me about it.
What sort of set have you?”

“It isn’t trouble with a set,” he said, giv-
ing a sigh that almost blew the roof off
the shop; “it’s a lady. Her name is Mamie,
She is the dearest, loveliest, swectest, most
beautiful, fairest, most fascinating—"

“T'l take your word for the rest of it,”
I said. “Is she rich?”

“Yes,” he said, “but I don’t care any-
thing about that. I love her for herself
alone. I loved her the first time I saw
her, before I knew her name. I set my
eyes on her and loved her.”

“Some do catch it that way,” I said.

“And I think she loved me” he said. “In
fact, I'm sure she did. Her eyes told me
s0.”

“Yes, ves; go on!” I said.

“Tt was like this,” he said. “It was on
the subway, along about six o'clock and 1
was off duty and going home for dinner.
The subway car was crowded and I was
standing, holding on to a strap, and this
beautiful girl was standing next to
me holding on to a strap. She wasn’t
quite tall enough, so she was on her tip-
toes. Well, the car gave a lurch and she
lost her hold on the strap, and as she came

.down her ankle turned and she gave 2 Cry

and grasped my arm. I put out my hand
to steady her, of course, 'and she clung to
me arnd bent to ‘rub her ankle and cried
a little with the pain of it. So all the way
uptown T held her steady and when we got
off the car I told her I had better see her
lome, and she said that would be kind,
and I did cee her home.”

“And you were in love with her by then,
of course,” I said.

“Yes,” he said, “I was. And I am yet—
more than ever, She’s the only thing I live
for. Without her I would rather be:dead.
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FAHNESTOCK’S
LATEST RADIO HELP

THE
Antenna Connector

Price 10c

Snap larger connector over Antenna
Wire; insert Lead-in Wire into smaller
clip and a perfect connection is the
result,

At Your Dealers

Fahnestock Elec. Co.

LONG ISLAND CITY
NEW YORK

YOU
DON'T
NEED

TUBES

to hear concerts from distant Cities.
YOUR CRYSTAL SET
will bring them in if you follow my instruetlons. You
may already have all the parts you need and mercly
have it hooked up wyong, People using my plans hear
programs clearly from stations
400 TO 1000 MILES AWAY

No TUBES. BATTERIES, AMPLIFYING APPA-
RATUS or SPECIAL CRYSTAL required My COPY-
RIGHTED instructions selling for $1.00 ave written
g0 anyone can understand. They show you exactly how
tn fix the set you have or make one like mine.
Satisfaction Guaranteed or money refunded. Pleture of
my set and further parliculars FREE. Write me todsy.

LEON LAMBERT
595 So, Volutsia St Wichita, Kanszs

THE IDEAL RADIO ANTENNA

A

COPFERWELD 15 504 STRONGER
than CoLue‘f ;:um e Shiung Lok, staysupwihin
0 l'lc‘l ‘L'.’J“’.! <ireteh snd break, nnd pives
T |'N:f'L1|\,|'r1cm iy
COPPER CLAD. STEEL COMPANY

C‘HlﬂDﬂlﬂ‘ 0, _H-QN?NN._!"%’.

Directions far Antenna construction
on reverse dide of carton
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So I asked her if I might call the next
day, to learn how her ankle was, and she
said I might. And I did.”

He stopped tlien and tears came into
his eyes, poor fellow,

“T did call,” he went on, “and she was
reposing on a couch in the parlor. She
held out her dear little hand for me to
shake, and I shook it, Then she said her
ankle was getting along as well as could
be expected and 1 sat down and we talked.
And the first thing T knew she was talk-
ing about radio. Maybe I mentioned it
and maybe she mentioned it, but, whoever
mentioned it first, she was off in an instant,
and the things she said about radio would
have made a copper wire curl up and vanish
in blue smoke. She said that radio was
the meanest and most hideous thing that
was ever invented and that she hoped I
would never have anything to do with 1it,
because, if I did, she was through with me
then and there, She said it was a detest-
able thing and was ruining good music and
wasting people’s time and nobody but idiots
and children cared anything about it. She
said she liked me, but if T ever owned a
radio set or had the least little thing to do
with radio she was through with me for-
ever, and that that was final and it might
as well be understood.”

“Some of them are that way,” I said.

“She was, bless her dear little heart,” he
said. “And I learned why, later on. She
had been engaged to a fine young fellow
and he had been all a lover should be. He
paid her every attention and was with her
every moment of his spare time, and de-
luged her with candy and flowers and pres-
ents—until he got interested in radio. Then
he stopped. He never could find time to
spend a moment with her—he had to be
remaking his set. He never had a cent to
spend for candy or flowers—he had to buy
new parts for the new set he was always.
making. And that was too much for her
dear. loving little heart. She broke the
engagement.”

“Well, that was lucky for you, wasn't
it?" T asked him.

He looked at me with a ghastly face.

“Do yout know- who I was?” he asked in
a hollow voice, “Do you know what I was
doing day after day and night after night?”

“No,” I said, “how should I know? [Tell
me, if you want me to know.”

“l was A-Z-Z he'said. “I was the an-
nouncer at WPQX.”

“You what?”’ I exclaimed. “Why, mauy,
I just heard A-Z-Z amnouncing from
WPQX”

“I'm coming to that” he said sadly.
“What T am telling you is the truth. I was
A-Z-Z. Tt was myv voice the ladies all fell
in love with. It was to me they sent bushels
of mash notes every day—hundreds and
thousands of mash notes telling me how
sweet and lovely my voice was. I got letters
from Alaska and Florida. On Christmas 1
received 1,564,980 Christmas cards. We had
to keep three girls at the studio to shoo off
the ladies who came there to get just one
glimpse of me. Yes, when I began my daily
announcing over the ether waves each day,
hundreds of thousands of ladies were listen-
g, waiting to hear the sweet tones of my
voice. I was A-Z-Z.”

“Great Scott!” I exclaimed.

“You may well say so0,” he said dole-
fully. “And you can see what an awful
thing 1t was for me. Just when I had met
her and come to love her, my darling Mamie
was swept away from me by her hatred of
radio and my world-famous position in radio.
I don’t know how I managed to tear myself
away from her that evening, but I did leave
her.”

“Well, what then?” I asked.

“For severl days I did not go near the
studio again,” he said, “and WPQX received
_over fourteen million letters and post cards
asking where A-Z-Z was, and when he would
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Special Notice

the new

1924

LOUD SPEAKER
MAHOGANY FINISH

Price Now $17.50
(West of Mississippi $19.00)

Is Now
On Sale

The new 1924 Pathé Loud Speaker is radically dif-
ferent in theory and construction design from any other
loud speaker. It is scientifically perfect—the throaty
voices of the horn have been finally done away with.
The Pathé Loud Speaker actually reproduces distance
signals clearly and without distortion.

It will add to your radio pleasure to find out the details
of the new Pathé Loud Speaker. Step into your dealer’s
and see it, or write us today for free pamphlets and full

particulars,
Pathé Phonograph & Radio Corp.
20 Grand Avenue Brooklyn, N. Y,

Western Sales Office: 533 Wabash Ave.; Chicago, Iil.
Stop paying exorbitant prices for radlo appa-
ratusp We can supply you any standard parts at

The Loud Speaker

S B TO RADIO
Ez@?%u B BATTERY.....o0.o0viees $1.3 ‘ DEALERS

You can save money on the Iatest and Dest
in radio at our rock-bottom prlees. Orders

shipped same day recelve& C. 0. D., under ab- The very last word in radio. Dealers all over
solute money-back guarantee. America are clamoring for it. Just off the
e _puy postage 0':05;‘39”?0:“?‘?3”%?&3 glyaﬂﬁﬁ;k press.  Contains detailed drawings of latest
FREE bargaln list. STANDARD RAD IO GO. hook-ups and sensational values in the best
Walnut St., Kansas City, Mo, standard radio parts and supplies. Limited

edition. Worite for your free copy al onee on

your letterhead.

D E a L E R S WESTERN RADIO MFG. COMPANY
138 WEST LAKE STREET

Send for new price list of parts & knocked down outfits, CHICAGO, ILL.
RADIO PARTS MANUFACTURING cO.

1245 Marlboro Detroit, Mich.
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Look for the Gold Cover! Send for

Free Sample

:Mm- T

L2679

The NEW SCIENCE and INVENTION. On All Newsstands January 20th

SOMETHING ENTIRELY NEW!

A scientific magazine without text—only illustrations and short captions. Every issue creates a sensation. This is the first scientific
magazine ever printed with pictures and captions only.

. Order from your dealer now, otherwise you will surely be disappointed in not
getting your copy. LOOK FOR THE GOLD COVER!

| Over Twice As Much Radio As Ever Before |

INCIDENTALLY, SCIENCE AND INVENTION appears in a new make-up which now makes its reading far more fascinating and
interesting than it has ever been in the past.- '

EXPERIMENTER PUBLISHING CO.

25¢ 4 Copy - - - $2.50 Per Year 53 PARK PLACE, NEW YORK
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be back. On the eighth day I went to see
Mamie again and I was told she had gome
to Virgima for a two months’ trip. 1 went
back to the studio. There I told them plainly
that I was through.”

“Through?”’

“Through with my career as an announcer.
I told them that, for reasons of my own, I
would never announce again—that 1 was
never going to be connected with radio again
in any way, shape or manner. You under-
stand, my friend, that Mamie's love was
more to me than my radio carcer. But they
did not guess that at the studio. They said:
‘We understand: a delicate sou] like yours
cannot stand all these mash notes. No doubt
some of these ladies have hunted you down
and are pestering you with their attenticns.
But if you go, we will be In an awful fix.
Your voice is the most popular feature of
the WPQX station. Stay with us a day or
two until we can find another A-Z-Z.”

“Another A-Z-Z?” 1 asked him, not un-
derstanding what he meant.

“Ves,” he explained, “another man with a
voice exactly litke mine who could take my
place as announcer in the studio! And that
was only fair. If I was throwing them down
in that way it was only right I should resign
the title of A-Z-Z as well, and let another
man have it. There was no reason why I
should be a dog in the manger. So I swore
them all never to reveal that T had ever been
A-Z-Z, and T swore never te tell that I was

.or ever had been A-Z-Z. So for a month
more I continued to announce from WPQX.”

Here he broke down and wept into a bhox
of regenerative tubes on my counter. This
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MICHIGAN
MIDGET

The Sensation of Radio

No. 10 Detector

$27

EVER before have such
quality sets been offered at
anything like the price of the

Radio Midget (both Detector Unit
and Amplifier Unit).

Distance
Clearness

Selectivity

These three features stand out in
the Michigan Midget and have truly
made it “The Sensation of Radio.”
The quality of the materials and
workmanship is the best and the

took the static out of them and ruined them ) ) )
for life. When he raised his head his eyes . engineering skill of design has

were wet with tears. L .
“Alas for that month!” he moaned. ‘Tt made the Michigan Midget the long

was during that month that my darling
Mamie, down there in Virginia, let her cousin
Amelia coax her to listen in to WPQX just
once, and then and there she heard my radio
voice for the first time, and like every lady
who ever heard it she fell in love with it.
Like all those who begin condemning radio
tost violently, she became very quickly the
most intense sort of radio fan. They could
not drag her away from the ear-phones.
Day and night she sat listening for the voice
of A-Z-Z, and when she heard it, a bright
and happy smile would spread over her face.
Then, and then only, she was happy. She
telegraphed home to her fotks to buy the fin-
est and most perfect radio set they could find o $30

distance wonder,

Here is a set that tunes out local
stations and brings in distant sta-
tions—clear and loud.

Go where you may—Ilook over all
the sets offered and then you will
be more convinced than ever that
there is nothing on the market to
equal the Michigan Midget.

Send for catalog of other Michigan

and to have it installed against her arrival Ouality Rodio Products

home. When the time came for her to re-
turn to New York she bought a portable set
and she kept the ear-phones on her ears in
the cab on the way to the station, and on her
ears as she lay in the berth of the sleeping
car. She cotiid not bear to miss one whisper
of the voice of A-Z-Z.

“And it was about then,” said the piti-
able young man, “that I left the studio for
the last time. I had arranged with a brok-
erage house to become a salesman of Second
Preferred seven per cent Cumulative stock of
the Imperial Picadilly Oil Company. Every
day I telephoned to see 1f Mamie had ar-
rived at her home again, and at last I heard

RsArDeksOn

VARIABLE CONDENSERS
Marde frem pure hard aluminum wlth accurate machined

the gl?-)d news that she had. I hurried to the - Tune in DX with your reflex brass spacers, Al plates 20 B & S gage. Mosl
house, cireuit and Sunset Crystal, rigid condenser made. i
. . Greater sensitivity, longer life, Assembled Prices  Complete Parts
I did not venture to say anything when mors  distance Decause No. 3 Pl Ready tpMount.  for Assembling
he paused; his grief was too great, fg}f{,‘;gme;;']a’gﬂu"“"%SOc No, 5o it s a3
“Perhaps you can imagine how she re- Granular Galena in Bulk = Ro 12 ROERT Nt
ceived me, that darling of my heart?” he Mfrs., Dealers, Jobbers; Write for Proposition No.-41 RE ANlD'{E)%SON 1.40
sa1d.h “She was fr*lnendl{{ but fCOIdi( SSI'I:C 45 m_mlTJéNSéTMFG' & DIS'E-ESSk N 2035 Baxterly Avenue Lakewsod, Ohlo
was honest with me, but she was frank. e hd L
said she had learned to appreciate radio and
that she had learned more than that—she JUST THE BOOK YOU WANTED
hagi learned that she could never truly love or “RADIO NEWS” Amateurs Handibook
think of marrying anyone but A-Z-Z. She Volume No. 1
said she knew he must have many admirers, Chodk tull of radic constructivo wnd Instructive articles from covor to corer, Writlen by foremost radio authorities, in |
-] B everyday language which everyol a derstand.  Sections include articles on Receiving Sets an undry
bUt She_ WOUld use any means fo get to Apparatus, Transmitters and Accessotiens? lgagiounTheEgry, Vacuum Tubs Data, and Praclical Hints for the Amateur., A
know him and make him love her. Then book which aléo serves as a ready referenee and should find a place in the library of every amateur. 1t contains 224
. 1k h pages and over 375 illustrations, dlagrams, and photographs, bound in a multl-colored heavy board. . |
she bade me adien, and walked to the door On sale at all Yeadlng radio stores. If your dealer eannot supply you, pin a doilar bill to this ad and write your
with me.” name and address in the margin below. and book will be forwarded 1o you postpeid. PRICE, $1.00.
“That.was tough,” T said EXPERIMENTER PUBLISHING COMPANY, Inc. 53 Park Place, New York
s .
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Clear and Sweet

You’ve tried many expensive
tricks to improve reception
on that set of yours, but do
you know that for the cost of
one necktie you can get real
results?

The ORIGINAL

COMSCO . @ COMSCO

AUTOMATIC BULL DOG
GRIP PLUG

{Licensed Under Pat. Pend. Serial No. D 3010—
No. 578540)

IS THE LAST LINK IN
PERFECT RECEPTION

The COMSCO AUTOMATIC BULL
DOG GRIP PLUG is very simple to
operate, Connecting tips are inserted
by a single touch, while with the flip of
a small knob the tips slide out easily.

WE GUARANTEE THAT THIS PLUG
saves you from short circuits and bat-
tery kicks. No more burned out phones
or ruined transformers. No more
broken finger nails.

For one pair phones
For two pair phone: $1.50

FOR SALE AT YOUR DEALER

Otherwise send purchase price direct
to us and you will be supplied.

GENERAL INSTRUMENT CORP,

123 LIBERTY STREET
NEW YORK CITY

The Peal_{ of Radio Perfection

Type LR-170, 3 Stages Radio, Detector
3 Stage Audio Frequency Amphﬁcatlon

Um fm

Receiver = ]001) UNER

Eliminates Aerial and

Ground with Clearer

Reception TRADE MARK
TREME SELECTIVITY with easy manipula-
tion. FLEXIBILITY—4 to 7 tubes may he
used at will. RANGE—DX stations on the
Loud Speaker. SPECIAL WESTON VOQLT-
METER—Showing A and B Battery voltages.

Contains =all batteries for dry cell operation.
Write for Circular “R.”

NASSAU RADIO CO,, Inc.
60 COURT ST., BROOKLYN, N. Y., U. 8. A.

| magazine.

“Tt was frightful,” he said. “It was my
voice with which she had fallen in love, and
now another man's voice was taking its
place as A-Z-Z. My voice had won her
love.and now she was going to spend her life
trying to make the other man marry her.
And how sad was my position! I had sworn
never to tell that I had been A-Z-Z. Those
who could prove I had been A-Z-Z had
sworn never to do so. What can I do about
it? You advertise to correct all radio
troubles—can you correct this of mine ?”

Well, T don’t mind saying I felt sorry for
him, even if my wife was in love with his
voice—or had been. Certainly I had never
heen asked to fix up a radio trouble like his.

“I think I might do something about it,”
I said after I had thought awhile. “There’s
only one thing I'd like you to explain first.
You said you swore never to tell that you

had been A-Z-Z, and you've told me. How
do you get around that?”
“Youre my doctor,” he said. “A man

has a right to tell his troubles to his doctor
—even to his radio doctor.”

“Well,” T said, “I guess that must be so.
Anyway, I don't know any kind of doctor
that has as many troubles told to him as a
radio man has. T’'ll see what I can do,
anyway.”

So I have written this story. It is written
as fiction and it pretends to be fiction, be-
cause a doctor has no right to tell what a
patient tells him. But it is fact. And I
hope Mamie sees it and understands that it
is fact. Then maybe she will understand
that it is not the present A-Z-Z she is in
love with, but the ex-A-Z-Z., And if Mamie
reads this and wants to hear it from me
direct, she can address me care of this
I think the radio repair man
ought to get one or two notes from the
ladies, anyway; I don't see why the sweet
voiced announcers should get them ali.

Making Europe Part of
U. S. Radio Audience

Experiments in short wave broadcasting
by means of extremely high frequencies
have reached a climax in the repeating of
American broadcasts by British stations.

The feat whereby American broadcasts
are repeated on these short waves and re-
ceived and re-broadcast by English stations,
thus reaching the peoples of Great Britain,
France, Germany, Belgium and the Scandi-
navian countries,- is the outcome of two
years’' experimenting and perfecting of high
trequency apparatus by Frank Conrad, as-
sistant chief engineer of the Westmghouse
Electric & Manufacturing Company, who
has probably done more in an engineering
way to perfect radio than any other living
man.

The interference problem, which became
prominent about two years ago when so
many broadcast stations had been started
and were operating on frequencies very
similar, first brought the idea to Mr. Conrad
and his associates that extremely high fre-
quencies held many possibilities for the per-
fecting of broadcasting. He started experi-
menting with his own station and from a
short wave station installed on the roof
where the transmitting apparatus of KDKA
is located.,

The first experiments with waves under
100 meters were made between the station
at KDKA ‘and amateurs living in the vicin-
ity of Pittshurgh, Pa. Encouraged by

the results of these tests, a receiving
and re-broadcasting station was located
in the Westmvhouse building at Cleve-

land. The first of KDKA’s broadcasts to
be repeated were transmitted from the

-
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The new TWITGHELL AUXILIARY TUNER con-
nected to your present set will enablo you ito Dring in
the long and short wave stations which your present set
cannot get. It also cuts out all local stations so you may
bring in distance any tlme without local interfcrence,
Copyrighted diagram of this tuner 50c, or with all parta
$9.00. Complete instrument in Walnui cabinel, ready

to use, $15.00. Transportation prepaid.

MY HIGHLY IMPROVED REINARTZ brings in all
important stations on this Continent loud. elear and
without dlstortion. We danes to mugic from Atlanta
and Los Angeles.

Build one of these wonderful 3 tube sets from my
blueprint and specifications, price 50c, or with a com-
plete and perfect double-wound splderweb coll $3.00 by
meil. Picture of this set on 2 glass panel with every
order. This copyrighted circuit iz tho most suecessful of
any Reinariz modification yet preduced, and is Imitated
the most. Thousands are In use.

A New and Wonderfully Efficlent Coll of sclentifle
desfgn just perfected for the above ecireuit for $1.50
extra. Coll alone $4.00

All goods prepaid. These instruments are easy to
huild, easy io operate. Iveryihing clearly shown.

Send fer bargain-1ist of parts,

S. A. TWITCHELL
1927 Wastern Avenue Minneapolis, Minn,

REE!

Radio
“Applause Cards”*

ffa= — Station K-C-L-X
you have enjoyed the artlsts’
you write in and tell them?”
By all means!

“‘Applauss  Cards”
printed mailing eards.
flll in with your comments,
in the mail bex.

Keep a pack of them near your receiving set.
You can use "‘Applause Cards”* Ilberally be-
cauge they are FREE AT YOUR RADIO
DEALER’S.

(“*Applause Cards’’* were originated by thig
Company, makers of the popular Dietogrand
Leud Spealker and the Aristocrat Dictopraph
¥eadset, The only Applause Cards’’* are
Dictograph Copyrighted “Applause Cards”*.)
A big TREE package of them awaits you at
your dealer’s. Or If he bas not yet stocked,
write us, giving his name and wa'll sh1p you
& generous supply of ““Applause Cards’"* free,
prepeid, diveet, Dept, D-3,

DI CTOGRAPH
PRODUCTS CORPORATION

220 West 42nd Street New York Clty
* Reg. U. 8. Pat. Off.

signing off.
prograi, wout
QuchLv and easlly with
They're  handsomely
All ready for you to
sign, and drop

Watch Your Batteries

A run-down battery takes
the joy out of your radijo
set. You lose volume,
distance, and clear re-
ception. The only way
you can aceurately know
the strength of your bat-
tery is with the '

PERFECTION
HYDROMETER

A scientifically perfect instrument which
can be used for any radlo or automobile
hattery, Its ideal construction affords
qulek, easy reading, prevenis breakage,
and lealage of aeld.

There are many imitations. Beware of
them, If your radio or auto accessory dealer
cannot Supply you with the PERFECTION
HYDROMETER, mail $1 direct to us and
we will send it to you pestpald, carefully
packed.

BEMCO MANUFACTURING CO.
243 West 55th Street N. Y. City
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station, whose call letters are KDPM. Then
tests were made between FEast Pittsburgh
and Springfield, Mass., which were also
successful and finally short wave or high
frequency receivers were installed in the
homes of amateurs living in 20 cities or
more, located so that they covered the coun-
try. All holders of these sets reported that
reception on short waves was very favor-
able and that there were none of the draw-
backs to broadcast reception on the higher
wave-lengths.

These experiments covered a period of
two years, nearly up to the time when
KFKX, the first radio repeating station in
the world, was started by the Westinghouse
Company at Hastings, Nebraska, last Octo-
ber. This repeating station made use of the
high frequency broadcasting and reception
for the repeating of KDKA’s East Pitts-
burgh, Pa., concerts and actually meant that
KDKA’s concerts were covering the entire
country.

The KFKX station operated so stccess-
fully that negotiations were started with
friendly concerns located in Great Britain
to test the reception of high frequency
waves, It was found the high frequency
signals crossed the Atlantic with the same
ease that they crossed the United States.
The first test set in Great Britain was lo-
cated in the plant of the Metropolitan-Vick-
ers Co., at Manchester, England, which
made very favorable reports upon the recep-
tion of the repeated concerts.

Recently the repeating took place with
the British Broadcasting Co. which has a
monopoly . on broadcasting in Great Britain.
Six or seven of this company's stations were
tied together by means of telephone lines
and the repeating of KDKA’s concerts
was started. The people living in Great
Britain and Eastern Europe heard American
concerts as plainly and with the same re-
ceiving sets with which they could hear
their own station. It was the greatest
triumph that radio had made in the past
year and has actually changed the whole
future of broadcasting.

The high {requency transmitter which
does the repeating is located on the top of
a nine-story building in the Westinghouse
plant at East Pittsburgh, Pa. Because of
the fact that high frequency sets are critical
and can be thrown off their wave easily,
the whole set is mounted on springs to guard
against jars. To prevent the swinging of
the antenna it is drawn taut between its
uprights and the down leads are of copper
tubing. The various inductances on the set
are wound on rigid forms with copper tub-
ing forming all leads. The transmitting set
consists of three panels, as follows: The
rectifier panel, the modulator panel and the
oscillator panel. All the equipment repre-
sents the last word in transmitting appa-
ratus with water-cooled tubes and special
condensers.

The short wave transmitter is almost an

exact duplicate of the big transmitting unit
at KDKA with the changes necessary to
efficiently work on the high frequencies,

One of the most striking things about the
short wave transmitting set is the extremely
short antenna used. The antenna at KDKA
for use with the short wave receiver is
slightly in excess of 35 feet in length. When
the size of this antenna is compared to the
200-ft. lengths of the antenna used for
regular broadcasts, the result is striking.
That this small antenna will be sufficient to
send broadcasts over the ocean is scarcely
believed by many who see it.

LIEUT. WEBSTER APPOINTED

Licut. E. M. Webster, Coast Guard, has
been appointed to succeed Mr. I. J. Heath,
of the Public Health Service as the repre-
sentative of the Treasury Department on
the Interdepartmental Radio Advisory Com-
mittee.
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" Radio.

An Easy Way
to Cut Out
Interference

Add a Ferbend

Wave Trap to
Your Set

Enjoy your radio set. Get the station you want, quickly. Lis-
ten in on one thing at a time without annoying squawk-k-k-s

or irritating whistles.

The Ferbend Wave Trap Makes Every

Night Silent Night

New radio broadcasting stations are mak-
ing receiving constantly more difficult.
Many owners of long-distance sets are
discovering powerful amplification is_of
little value so long as local stations are
“all over the dial.” Hundreds of users
have solved the difficulty with the Fer-
bend Wave Trap—the missing link in
A St Louis user reports: “Heard
Havana clearly with three St. Louis sta-
tions broadcasting. My receiver works
like a new set. The Ferbend’ is certainly

~a wonder!”

YOU Can Obtain These
Remarkable Results

You can obtain results as satisfactory as
‘this St. Louis user. If you don’t, it doesn’t
cost you .a penny for the “Wave Trap”

FERBEND ELECTRIC CO.
25 E. South Water St., Chicago

.1---------------------‘--.I

1 Ferbend Eleciric Co., .

g 35 % South Waler Street, Chicago .

1 Send me a Terband Wave Trap. I will pay
I'osttnan Special- low price plus peslage. 1 under-

1 stand you guaranlee Wave Trap to tune out inter-

B fering stations er refund money.

i D Check here for Ferbend Wave Trap

: . unmounted at $6.00. -

D Cheek here for Ferbend Trap meunied
at $8.50. .
Either way the TWerbend comes teo ¥ou completely
guaranteed.

1
1
1
: WAIIE ..o i e e i e
R
1
)

(03 0 2 State,.......... ...

is sold with a positive guarantee that it
will tune out your powerful ‘local sta-
tions. Don't wait. Order now at our
risk.

SEND NO MONEY

You need not send a penny. Pay Post-
man $6.00 (plus postage). 1f you prefer,
send $6.00 with order and Wave Trap
is mailed postpaid ready for panel mount-
ing. Money back guarantee either way.
You see you take no risk, so order TO-
DAY.

FERBEND

W g ; MARK

PATENT APPLIED FOR

The
Original
Wave
Filter

The Ferbend Wave Trap can. also be
supplied cempletely mounted-ready for
instant use on formica panel in mahog-
any finished cdbinét, 6 x 5 x 6, $8.30.
Get full benefit of all the distance your
set will give you. Order your Ferbend
TODAY. : :

AJAX

(8T. _LOUIS)

Quality Radio Parts

No. 18 Multi Plug for Jacks.
List $2.00.

No. 18-A Connector for Bind-
ing Posts. List $1.75
One to Four Head Sets or Loud
Speakers. Alwaysin
" series giving full efh- H

ciency on each.

DPatent Pending

B.P.B.5.
Binding Posts for
One or Two
Terminals
List $7.50 per 100
Write for Discounts
on Complete Line g
AJAX ELECTRIC
SPECIALTY CO.
1926 Chestnut St.. St Louis, Ma.

Reduce
Cost of
Operating
Ycur

Radio Set

Pignolet
Radio
Voltmeter

is essential to
satisfactory op-
eratton.

Portable Type

Write for booklet.

PIGNOLET INSTRUMENT CO., Inc,
114 Liberty Street New York City
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HEATH’S

Radiant Condensers
"~ Established as Standard

The Electrical Testing Laboratories
of New York, after the most exacting
tests possible, declared Heath Radiant
Condensers the very peak of condenser
efficiency — “negligible series resis-
tance.” The secret is in the Heath
process of stamping and tempering
plates so that they are PERMA-
NENTLY FLAT.

UNIQUE VERNIER

Practically a separate vernier con-
denser. Separate geared adjustment
reduces ordinary vernier tuning to in=-
finite fineness.

Write for illustrated booklet and name of
the nearest Radiant Dealer

LIST PRICES VERNIER TYPE

13 Plate Including 2%” dial and knob........ $5.00
25 Plate Including 2% " dial and knob........ $5.50
45 Plate including 27%* dlel and knob, ....... $6.50

Jobbers and Dealers
Write Immediately for Preposition

Heath Radie & Electric Mfg. Co.

2068 First Street Newark, N. J.

The GREBE Broadcast Receiver
Type CR-12

DISTRIBUTORS

AlIl STANDARD APPARATUS in STOCK
Dealers write to

| SOUTHERN RADIO CORP. OF TEXAS

Individuals write ALAMO RADIO ELEC.
TRIC CO., Inc, San Antonio, Texas

In England, the taw prohibits large
antennae, with the result that most antennae
are under 40 feet. The result of this is that
radio frequency receivers are the common
apparatus used, so that the reception of the
short wave signals is ideal onthe countinent.

The great difference in frequency between
the short wave broadcasts {(under 100
meters) and the common wave-length band,
approximately 360 meters, can be noted by
comparing the kilocycle frequency of two
such waves. East Pittshurgh commonly
transmits to England on a wave-length of
94 meters, which is a frequency of 3,200
kilocycles. At the same time KDKA is
broadcasting to its regular audience on 326
meters, which is a frequency of 960 kilo-
cycles.  This difference in frequency tells
much of the story of the short wave broad-
casting.

Tests have proved that the high frequency
broadcasts go farther with the same power
input than the ordinary broadcast waves. It
has also been proved that daylight has little
effect, if any, on this carrying power.
These two qualities of the short waves are
what is going to affect the future of broad-
casting and bring a new broadcast era in
the New Year just started.

RADIO ESSENTIAL TO LIGHT-
HOUSE

Radio has come to form so vital a part
in the work of the U. S. Lighthouse Service
that the aid of a radio engineer has just
been secured to apply the best means of
radio communication and position finding in
this coastwise service. John L. Preston, a
radio engineer who has been active in the
Radio Laboratory of the Bureau of Stand-
ards for the past five years, has been trans-
ferred to the Lighthouse Service where he
will shortly take up his new duties.

Radio has been employed in the Light-
house Service for several years. It has
been handled by the engineers on duty with
the co-operation of the Bureau of Standards.
With the extension of the work in radio
direction finding as well as communication,
a specialist has been found necessary.

Of the vessels used in the coastwise safety
service, 57 are now equipped for communi-
cation by radio. Of this number, 30 are
steamers and 27 lightships anchored off the
Atlantic and Pacific coasts. Ten radio bea-
cons, or fog signal stations, are now in
operation afoat and ashore. These stations,
situated at dangerous or important points
on the sea or lakes, transimit by automatic
apparatus radio signals during fog or thick
weather by which vessels provided with
radio compasses may take definite bearings
to guide them en route or toward harbors.
Although invisible and perhaps 100 or more
miles distant, these beacons become “visible”
by virtue of distinctive radio signals. Five
other beacons are now under construction
and 32 more are proposed as soon as funds
are available for their equipment.

The Lighthouse Service advocates the use
of a radio compass aboard ships and not
on the shore, as in the Navy Department
systein. Most of the vessels employed by
the service are now -equipped with radio
compasses, by virtue of which they can-
not only locate stations-and beacons, but
find the bearings of other vessels in need
of aid.

ENGINEER MUST IN_VESTIGATE
Part of Mr: Preston’s work will be to

determine what type of -apparatus Jhow on .

the market is suitable for the service. He
will investigate the four or five types of
radio compasses, for example, and recom-
mend a standard type for the ships in the
service. All radio phenomena will be in-
vestigated, as well as all forms of trans-

Radio News for March, 1924

USE A C H SHARP TUNER DIALS

Why the ACH.is different
_3in. DIAL

4in, DIAL

Rough tuaing with @ial or one thousandth of an inch in
either dlrectien.

Price ACH 3” Dial complete............... $2.50
Price ACH 4” Dial complete,........c.uvas 5.00

Ttegular ftting 5/16" hole %" and 3/16".
each extra. 10c for ell

ASK YOURSELF THIS:

Would W. S. Brooker, Alberta, Canada
write. and say “held Ft. Worth, Texas
one hour steady, thanks to the ACH” and
order another if he was not satisfied?
To retain your good will you must be
satisfied or money refunded. Ask for
circular No. 6 on RV Loud Talker and
Detector set, A wonderful set.

All ready for you to put together,

A. G. HAYDEN RADIO & RESERRCH GO

Brockton, Mass., U. S. A.
Mail Orders Sent prepaid in U. 8. A.

Bushings, 5e.

180° Htraight Coupler No. 56

A Real FISCHER Iustrument

Wave length 550 meters, 14 soldered leads,
straight wound stator on genuine bakelite tubing,
bakelite rotor, Fabnestock spring clip connec-
tions, white metal mounting base, nom-com-
ductive adbesive,—in short, a perfect coupler.

20 Diagrams $2.,75 Free with Each

For sale at your dealer's—or send the $2.75 directly
to the manufacturer and you will be supplied postpaid.

G. H. FISCHER & . CO.

123 Liberty Street New York City

RADIO WALL MAP (0o
Up to date, just off the press. Shows call IeLlers loca-
tiorr, wave length, and kilocyclas of all radlo broacleasting
statlons; also American Relay divisions-and radlo districts.

Cemplete with scale for measuring distances. Size 28x34
inches printed in three colors. Postpaid for & dime.
0ZARKA, INC., 863 Washington Blvd., Ch:cago

"OLD COINS, LARGE SPRING SELLING
catalogue of coins for sale free. Catalogue quot-
.ing prices paid for coins, ten cents. William

Hesslein, 101K Tremont Street, Boston, Mass.
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mitting and receiving aparatus, suitable for
offshore signaling. In a word, the duties
of the new engineer will be to correlate the
pure and applied science of radio.

Besides the purely official use of radio
throughout the service, its application has
been found very beneficial as a means of
emergency communication and for enter-
tainment. So much interest has developed
among lighthouse personnel that a radio club
with a periodic publication has been in exist-
ence some time. Transmitting and receiv-
ing sets, built by the keepers of lights where
no standard equipment was installed, in many
instances, have brought them inta touch
with the world, saved lives in emergencies
and enabled the keepers to send or receive
important information. All of this has
added to the efficiency of the service

RADIO VALUABLE

A case in point took place at Tree Point
Light Station, off Alaska, where no regu-
lar transmitting station exists: the enter-
prise of the Second Assistant Keeper, how-
ever, in having huilt a home-made trans-
mitting set, probably saved the life of his
wife. When she was suddenly taken ill, he
was able to call a neighboring radio station
for aid. The tender Fern, coming from
Ketchikan, Alaska, took his wife back to
a hospital for treatment.

An emergency radio-telephone transmitter
constructed from spare parts aboard the
tender  Mandrono by Operator George
Owens, enabled the engineers to test out a
radio-telephone set at the light station they
were installing at St. George Reef, Cali-
fornia, as soon as it was finished, saving
time and expense. This set proved good,
up to 12 miles from the new station.

Means of radio communication have en-
abled the service to replace extinguished
lights in record time, warn vessels of dan-
gerous positions, call for aid, in some cases
to render aid to ships, and generally ex-
pedite the lifesaving work, as well as to
furnish entertainment,

GERMAN RADIO MANUFACTUR-
ERS BOOSTING BROADCASTING

By means of propaganda, German radio
manufacturers are endeavoring to encour-
age the public to protest against government
restrictions on broadcasting. Official re-
strictions have impeded the populanzmg of
radio telephony in Germany, it is reported.
The commercial development of radio com-
munication in Germany is approaching a
competitive character. At the Leipzig Fall
Fair a program was broadcast from Berlin
on a 2,500-meter wave-length and was suc-
cesstully picked up in Leipzig, a distance
of 93 miles. Receiving sets shown at the
exposition were mostly of the four-tube
type, using two stages of radio {reguency
and one of audio, or three stages of audio,
when a loud speaker was employed. The
one- and two-tube sets exhibited would not
pick up the program sent out satisfactorily.

BROADCASTING IN GERMANY

Germany has a well developed, extensive
commercial radio system. Nauen (POZ),
Koenigswusterhausen and Eilvese are the
three largest German stations handling con-
siderable traffic directly with the United
States, Central America, Egypt, Argentine,
Bulgaria. Danzig, Esthonia, Great Britain,
Italy, Netherlands, Russia, Sweden, Spain
and Hungary.
coast and land stations handle weather, crop,
market and stock exchange reports. which
are generally broadcast from Koenigswus-
terhausen, which is a few miles from Ber-
lin. Broadcasting is done with the 10-KW,
tube transmitter on a 4,000-meter wave.

It is this commercial service, which is
only accessible to subscribers, which is the
real reason why amateur activities are so
hampered in Germany and why the latest
laws regulating broadcasting are so severe,

A large number of small
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sense of the most critical judge.

amplification.

all models sent on request.

New York, N. Y.
395 Broadway

Model C64 Radak brings the voices of a continent to your home,
Whether you crave the wonderful Symphony of a great city, the joy of Jazz,
the wisdom of the speeches of the great, or the music of the plains, your wish
will be gratified with this superlative receiver.

This five tube set is housed in a cabinet which will appeal to the artistic
Three simple control knobs, equipped with
remarkable vernier dials, may be mastered in a few hours by any one.

The set is complete, containing as it does a built-in Loud Speaker with
wooden phonograph type horn, inside compartments for “B” batteries and “A”
batteries if it is desired to use dry cell tubes.
radio frequency amplification, tube detector and two stages of audio-frequency
Licensed under Armstrong Regenerative Patent 1113149,

This set is the ultimate result of seventeen vears continuous development
by the oldest manufacturer of Radio in America.

Model C64 complete Receiver, without tubes or batteries. ... $225.00

From the R4 at $25.00 to the C64 five tube radio frequency set at $225.00
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets

are an engineered entity not a mere assembly of parts.

Manufactured by

CLAPP-EASTHAM COMPANY

107 Mai~ STReeT, CAMBRIDGE, Mass.

Cleveland, Ohio
Caxton Bldg.

Tt provides two stages of tuned

Complete bulletin of

San. Francisco, Cal.
709 Mission St.

SR

o

Guaranteed
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
Withstands Heavy Plate VoItage
The Acme Apparatus Co. says ‘‘prevent d
tortion and howhng by using a BROWNLIE CRYSTAL
REFLEX SETS.'

Order From Your Dealer or Direct

ROLAND BROWNLIE & CO,

22 Saunders Street Medford, Mass.

New York's
Leading

RADIO EXPORTERS

Connections wherever Radio is Knawn
Exclugive Export Distributors for 23 leading Amerlean Radlo
Manufacturors. Wholesalors and Manufacturers abroad write
for catalogs.

Natonar Inpustries, INc,
154 NASSAU ST., NEW YORIK, N. Y., U. 3. AL

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb.,; March a.nd
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City.
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NAZELEY’S

PORIENQ

Folding Loop

Patent Pending

Folds up like an umbrella—

Waoarks like a charm
Spread 28 inches

Genuine Bakelite Facings;

85 foot Green covered wire;

Rich mahogany finish;

In an individual morocco covered Tube.

List $7 each

one dozen to a case

J. NAZELEY CO.

571 HUDSON STREET
NEW YORK CITY

=\

LY
—

Audio Frequency Transformer
gives

REAL LONG DISTANCE

and preserves the natural tone of Broad-
casting, both vocal and instrumental,
exactly as sent through the Microphone

Can be used with any amplifying tube
on the market with excellent results

At your dealer—or direct by mail
on receipt of .purchase nrice

FORD MICA CO,, Inc.
14 Christopher St. New York

This commercial service is of course lim-
ited to large banks and business houses, for
which it may be of vital lmportance to
know every fluctuation of the Mark at for-
eign stock exchanges. They have to pay
heavily for the installations.

The sets themselves are installed by the
firm licensed for this purpose by the Post
Office and are sealed, after the tuning ele-
ments have been set to the best position for
the 4,000-meter wave. At certain fixed
times of the day it is only necessary for the
subscriber to lift the phones off a hook and
listen to the commercial information.

This is the primary argument of the Gov-
ernment in limiting amateur activities as
much as possible. The subscribers to the
commercial broadcasting service must he
protected at any prlce~because they pay
heavily for the service.

Provisions have also been made to send
urgent telegrams from one town to the
other by rad1o making delivery over the
phone, This is the second argument of the
Government: The secrecy of telegrams
would not be guaranteed if everybody were
allowed to reccive on any wave.

THE AMATEUR RADIO CLUB

In the spring of 1923, the first German
amateur club was founded, It united all
people interested in radio.

The difficulties were enormous. The
former law, on which the Post Office based
its authority and the severe actions taken
against amateurs, was made at a time when
radio was not even thought of by the gen-
eral public. Old and out of date regula-
tions were used against any activity in the
wireless field. Manufacturers and amateurs
suffered in the same way through the rigid
control, which was practically exercised
only to the advantage of three large trust
firms.

The radio club spread information as best
it could and after some time the Government
announced its intention to satisfy the in-
creasing demand for radio entertainment by
creating a German broadcasting service ex-
clusively devoted to spreading radio enter-
tainment.

BROADCASTING COMPANY ORGANIZED

A company had been floated by the Post
Office and some of the large firms called
“Die Deutsche Stunde” (The German Hour).,
Experiments were started by this comparny
to determine how the broadcasting service
should be finally organized.

The results of this research work are the
new Jlaws which have now been put into
force. It is claimed by the Government
that the number of waves still available was
hardly sufficient for even a limited broad-
casting service and that the narrow band of
waves still available made it all the more
necessary to watch the amateurs very care-
fully. It was stated that the enormous
traffic between all the surrounding countries,
which was continually sweeping across
Germany, would make even the limited
service very doubtful. This statement of
the Government can hardly be reconciled
with the fact, however, that all commercial
traffic is carried on on longer waves and
that the question of interference was hardly
worth while considering, as nearly all com-
mercial stations in FEurope are broadcasting
with undamped waves of great sharpness.

INTRODUCING RADIO BROADCASTING

On October 15, the press was invited to
attend a demonstration in the Telegraphic
Technical Experimental Laboratory in Ber-
lin. The laws were also published the same
day.
The Post Office is going to issue broad-
casting permits to private companies which
will organize the programs on their own
account. The transmitting stations, how-
ever, will remain the property ot the Post
Office.

Such a permit has, till now, only been
issued to the “Deutsche Stunde,” which has
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No. 804
$15.00
one of 5
styles

“Madera”
Die-cast
WOOD

“CLEARSPEAKERS”
In five high-art styles

This artrfictal wood, cast in steel dies
under great pressure and heat, produces
a Horn with wonderful acoustic proper-
ties, resembling a century-old wviolin.

Eaeh Horn 1s equipped, complete with
type C Baldwin Loud Speaker Unit.
Works with any tube set, and with the
more powerful crystal units,

If your Dealer cannot supply you, write
for circulars, giving his name and ad-
dress,

American Art Mache Co.
343 W. Austin Ave.

Chicago

One Stage
Operates
Loud Speaker
with a
ShermaTran

Audio
Amplifying
Transformer

Type

AS-5

LIST $6.00

Increased
Selectivity as Well
As Repenerntion. Maximum Amplification without Dis-
tortion. Similar Variable Audic Transformer glves a
ratio from 2-1. to 15-1............ ... ... .. $7.00
Dealers and Jobbers write for discounts
SHERMAN RADIO DISTRIBUTING CORP.
112-114 TRINITY PLACE NEW YORK CITY

TELEGRAPH INSTRUMENTS

DANDY MORSE LEARNER'S OUTFIT

One dry cell is all that is required to operate this
instrument,

Made hy the best Telegraph Instrument Malkers in
the Werld,

Other types caxried in stocls

Send stamp for Telegraph Manual No. 43R.
Instrument only...$5.00 With dry battery..

Sneclal Price to Dealers

1. H. BUNNELL & CO. 32 Park Place, N. Y.

.$5.50

BECO‘ME A PROFESSIONAL
PHOTOGRAPHER

EARNING $35 TO $|26 A WEEK.

Three to six months’ course
Motion Picture, Commercial,
Portraitare. DPractical instruc-
twn Modern equipment.

k for Catalog No. 56.

N. Y. INSTITUTE of PHOTOGRAPHY
NEW YORK CHICAGO BROOELYN
141 W, 36th St. 630 S. Wabash Ave. 505 Stats St.
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begun broadcasting on a 400-meter wave
from the VOX house in Berlin. This sta-
tion is primarily intended to supply Berlin
and the surrounding cities with radic enter-
tainment. Similar stations are to be planned
later for other large towns in Germany.
Every station shall always serve only its
immediate district. The stations will, there-
fore, necessarily not be very large, as only
comparatively small districts will be cov-
ered.

Besides this more local broadeasting, the
Government station Koenigswusterhauser
near Berlin will later operate with more

‘power on a Z,700-meter wave. This station

will cover all Germany. The service is pri-
marily intended for schools, hospitals and
hotels—and mot for amateurs, who will be
allowed to receive only up to 700 meters.

These programs on the 2,700-meter wave
will also be reproduced in lecture rooms and
concert halls from time to time, These
rooms will be rented for the evening and
portable sets with sufficient amplification in-
stalled to reproduce the music with loud
speakers. According to the Government's
ideas, this will “popularize” radio. where-
as, the probable effect will be just the oppo-
site.

THE REGULATIONS FOR THE AMATEUR

The amateur must be a German subject,
As an exception, such nations reciprocating
in the issuing of licenses to German sub-
jects will also be granted a license. The
person applying for a license must be known
at the Post Office, or he must prove his
identity. If there is any reason for the Post
Office to assume that he will misuse his
set the license will be refused.

No licenses are issued to persons less
than 21 years of age, The license is only
issued after payment of the fees and is good
for one year. After one year it must be
renewed by payment of the same fee again.

The license holder must put up his own
antenna with the permission of the property
or house owners. If the antenna should dis-
turb the public telephone or telegraph wires,
it must be removed or put up in a different
place at the expense of the amateur.

The Post Office does not assume any
guarantee for broadcasting service, nor for
the good quality of the service. The ques-
tion of patent infringements is not inter-
fered with by the Post Office.

The license may not be transferred. Only
stamped sets, tubes and parts may be used.
The antenna may have a maximum length
of 50 meters. The set may only be used
for listening-in to the German broadcast-
ing service. It is prohibited to listen to
news sent hy other stations. If any such
news should be heard, it may not be writ-
ten down.

The amateur must see also that no one
else misuses the set. Officials from the
RTV  (Reichstelegraphenverwoltung-Fed-
eral Telegraph Administration, the controll-
ing body in the Post Office Department) are
authorized to enter any rooms in which
radio sets and accessories are stationed.

It is prohibited to make any changes in
the sets, such as removing seals, hooking
up with other parts, adding tuning elements,
etc. It is prohibited to maintain a station
or antenna after the license has expired.
Any actions against the law are followed
by cancelling the license. .

The fee for the license is 25 Gold Marks.

These regulations are rather stiff when
compared to amateur regulations in the
United States. The American amateur
should be thankful that he has such liber-
ties.

THE REGULATIONS FOR THE MANTU-

FACTURER

Following regulations have heen com-
piled by the Post Office and the Union of
the German electrical industries and the
Union of the Radio Industry, They are
the rules applying to the production and
sale of radio sets in Germany, with the ex-
ception of Bavaria.

BAKELITE
Condensite
RepMANOL

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

N~

TRADE MARK REG. © §. PAT OFF

Gilfillan and Bakelite

All the molded insulation of these Gilfillan
radio parts is 1009, Bakelite.

In the words of the manufacturer, BAKE-
LITE “insures positive insulation and absolute
permanency.” And that’s the story in a nut-
shell,

Nothing else equals Bakelite in the combina-
tion of all its desirable properties such as
insulation resistance, mechanical strength,
permanence of color and indifference to all
weather conditions.

The outstanding merit of Bakelite is its dur-
ability—its freedom from deterioration.

Every day, radio men are finding new applica-
tions for this “Material of a Thousand Uses,”
for parts made of molded or laminated Bake-
lite possess properties that successfully meet
the most exacting demands of radio work.
Write for a copy of our Radio Booklet B.

Send for Our Radio Map

Enclose 10c, to cover mailing cost and we will send
you a large Radio Map which lists the call letters,
wave length, and location of every broadcasting
station in the world.

BAKELITE CORPORATION

247 Park Avenue, New York, N, Y.
Chicago Office: 636 West 22d Street

THE MATERIAL OF A THOUSAND USES

you can mark statlons you piek up.
McdIillan’s Radie in The Arclic.
Complete list of United States, Canadian and World Broadeasting and Leading Commercial Statlons with
Cull Bignal, Wave Length, Location, Ownership. .
Price, 50¢, Postpaid
OUR POLICY; 204/ OFF LIST PRICES, ON ALL STANDARD RAOID APPARATUS
In¢luding Postage

Send Money Order,

The Radio Mail Order ¢
House Known for
Our Low Prices

SUPER VALUES

NEW COCKADAY FOUR CIRCUIT RECEIVER
ALI, PARTS—as specified by MR. COCKADAY $75 00
in the January “POPULAR RADIO”...List Price ‘
Solid Mahogany Cabinet $7.50 extra,
FREE—Copy of January Issue “Popular Radio” with each order.
GET THE MOST OUT OF YQUR SET
The Maps will fell you—How Far—Who is Sending—Class of Station.
CRAM’S INTERNATIONAL RADIO ATLAS—UNITED STATES, CANADA, WORLD
A compact l6-page Atlas of neccssary mups and data.  Lavge scale 2-page maps. of the United Stales,
Crnada, The World. Red dats shiosw tewns with Radio Siatlons. DMarginal Indexes on maps show call numbers
by states and towns. A map of Nerth and South Ameriea for long range calls. A map of the U. S. on which
A map showing A, R. K. Leagup districts. North Amerlea showing

| HANES-ZENER|

price. 992

Size Open 23x14Y; in.
Write for Our Catalopue D

3 West 29th St.
New York City

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and
April-May, 1922, Experimenter Publishing Co., 53 Park Place, New York City.
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A Chemistry Laboratory for $7.00

al

i

Think of it, fellows! Here is a real chemistry outfit with regular chemical
apparatus that performs those fascinating, actual chemical experiments. This
outfit is not a toy, put up merely to amuse, but a practical laboratory set, with
all the chemicals, apparata and reagents necessary to perform real work and to
teach the beginner all the secrets of inorganic chemistry.

DESCRIPTION OF THE OUTFIT

| Instruction Book

CHEMISTRY .
oo L

EXPERIMENTS |
ron
EXPERIMENT

10w i W

l

|

: 100
iCHEMICAL
il

t

|

i THEET.Co. LABORATORY QUTFIT

1w

The outfit consists of 44 Chemieals and Reagents all
C. P. put up in appropriate wooden boxes, glass bottles,
and hermetically closed jars, The acids are put up in
glags hottles, with ground-in glass stoppers, and there is
a sufficlent quantity of chemicals supplied (mostly one to
two otmces) to make dozens of experiments wilb each.

A good part of the book is devoted to Weights and
Measures. The Metric System, The English System and
the U. S. System are fully explained.

The following tables are furnished: Symbols and Atom-
ic weights of the Blements; Measures of Weights, Volume,
Capacity and Length; per cent solutions; Conversion of

The apparatus furnished are all of the hest obtainable
make and of standard laboratory size and shape.

The Instruction Book is a real Chemistry Course for
the Beginner. Some of the Contents are: Division of
Matter; This i3 a Treatise on Elementary Chemistry and
deals with the theory of the Elements, Molecules and
Atoms, etc. Chemical Nomenclature: This explains in
simple language the derivation of the chemical names of
the clements and their compounds. There is a chapter
on Lahoratory Operations; Glass Working; First Aid;
Fire Extinguisfiers; Experimenters' Aphorisms, efe,

Complete, $7.00  Sh. Wght., 10 Ibs.

(We guarantee shipment within 24 hours after your order is received)
$%°700 -
= nstruction Book
Ny CONTAINNG
A TREATISE ON ELEMENTARY
’ ELECTRICITY :
AND
100 Electrical Experiments
TO BL PLRFORMED WiTH
R “8he Boy s Elertrie Pogs™

CTRO IMPORTING CO.
sANUFASTURERS
INST NEW YORK, V. & A

B e Lo LI

Measure expressed in parts; poisons and their antidotes;
technical and eommon name of chemical substances;
formulas for eleaning various substanees, ete., efc.

Among the 100 Experiments are:

How to make chemical tricks; How to make invisible
and magic inks; How to test flour; How to test soil;
How to make ehlorine gas and simoke (Geirman War Cas);
How to bleaeh cloth and fiowers, How to produee Oxygen
and Hydrogen; How to make chemical eolors; How to
test Aclds and Alkalies and hundreds of interesting
hints and formulas.

(Shipped by Express only)

Every Fellow Wants
BOY’S
ELECTRIC
TOYS

The Boy’s Electric Toy :cntains: Enough material to make and complete over
twer ty-five different electrical apparatus without any other tools except a screw-
driver furnished with the outfit. Student’s chromic plunge battery, compass-
galvanometer, solenoid, telephone receiver, eiectric lamp, etc. Enough various
parts, wire, etc., are furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric
hammer. galvanometer, voltmeter, hook for telephone receiver, eondenser sen-
sitive microphone, short distance wireless telephone, test storage battery, shock-
ing coil, complete telegraph set, electric riveting machine, electric buzzer, dancing
fishes, singing teleplhones, mysterious dancing man, electric jumping jack, mag-
netic geometric figures, rheostat, crratic pendulum, electric butterfly, thermo-
electric motor, visual telegraph, etc., etc.

‘With the instruction book we furnish one hundred experiments that can be
made with this outft, nearly all of these being illustrated with superb illustra-
tions. WNo otber materials, goods or supplies are necessary,

The outfit contains 114 separate pieces of material and 24 pieces of finished
articles ready to use at once.

The size over all of the outfit is 14 x 9 x 234. Shipping weight, 8 pounds.

“The Boy’s Electric Toys” outfit as described, $7.00

Immediate shipment,

SEND NO MONEY

We have so much confidence in these sets that we desire to ship either one to you by express
C.0.D. with the privilege of inspettion. [n other words, we ship on approval, It does not
cost vou ono cent to take a good look at whichever outfit you want, and see if jt comes up
to your expectations. |f it does, pay the express man $7.00, plus express charges, If not, you
need not accept it, and we will pay the return charges as well.

ELECTRO IMPORTING CO., 233 Fulton St., N. Y. City

ELEGTRD iMPDRTING CO., 1
233 Fulton St.. New York 1
Please send me by exnress THE CHEM- g
ICAL LABORATORY. If I don’t like 1
it 1 need not accept it. If I want it I
only nay $7.00 plus the few cents express
eharge.

CE LI LR TP LY ]

§ ELECTRO IMPORTING CO.,

I 233 Fulton St., New York

I Please send me by express THE BOY'S
1 ELECTRIC TOYS. If I dom’t like it I
g need not acespt it If X want it I only
g ey $7.00 plus the few cents express
1 chargo.

1

RN-3-21 « u

RN-3-24 1
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The firm wishing to participate in the
sale of radio sets for German broadcast-
ing must pay 2,500 Gold Marks to the
RTV (Federal Telegraph Administration).
One thousand Marks are payable, cash
down, the balance later.

Only complete sets may be sold, and
spare parts, which are liable to wear, Cer-
tain technical requirements must be met
by the sets. A sample of évery line must,
therefore, be deposited with the RTV,

Every complete set must be examined
hefore leaving the factory to prove that it
is exactly the same as the sample deposited.
It is then examined by officials of the RTV,
stamped and sealed. All spare parts must
also be stamped by the RTV. Every set
must bear a certain number of marks com-
mon to all sets of the same type. No
changes, not even the slightest ones, are
permitted without the authorization of the
RTV. Every set must also receive a serial
number. The RTV is not obliged to test
or examine any sets within a given time.
No claims for delays in testing or stamp-
ing will be considered,

A fee is taken for the stamping of every
set according to the following schedule:

Gold
Marks
Crystal Detector sets .............. 2.50
Tube sets without amplification.... .. 6.00
Tube sets with amplification........ 7.00
Tubes ... o 0.50

‘For every added stage of amplification 1.00

Payment must be made within three days.
If a firm 1is late, the stamping of further
sets will be suspended.

The RTV takes no obligadon for the
quality of the sets. The RTV refuses any
participation in the patent question.

Sets may only be sold to amateurs show-
ing a license. The license must be in-
delibly stamped with the same number as
the set. Against a license, where a num-
ber is already stamped, only spare parts
liable to wear may be sold.

Dealers may only be supplied with sets
i{ they can show the RTV license author-
izing them to retail sets.

A manufacturing license is good for five
years; it is not transferrable and may be
canceled if the rules are infringed or for
any other reason which may seem sufficient
to the RTV.

The sets may have wave ranges of from
200 to 500 meters with the selectivity of an
ordinary primary tuned receiver. The wave
range may be raised to 700 meters if the
set has the se]ect1v1ty of an ordinary secon-
dary tuned receiving set from 500 to 700
meters. The sets may tot oscillate under
any circumstances, even with increased volt-
ages on filament and plate. They must be
easily sealed and proof against the addition
of further tuning elements,

The regulations for dealers are the same
as for manufacturers, i. e, they may not
sell sets without licenses and may not sell
single parts. The fee for retailers’ licenses
is 10 Gold Marks.

All the controlling, license-issuing, exam-
ining and stamping of parts and sets must
rcqmre such a cumbersome controlling or-
ganization that any real profits which might
be expected from the fees and taxes will
be completely swallowed. The whole con-
trolling and stamping does mnot guarantee
that the set will work properly, or that
there will be a program hroadcast for the
benefit of its owner.

The fees are fairly high and, at present,
beyond the means of the average amateur.
Barring all persons under 21 from partici-
pating 1s another great mistake, for among
yvounger students, school boys, etc, the
most ardent amateurs are to be found.

The high fees prevent a quick populari-
zation of radio in Germany. In the long
run the enterprise of private capital will
have to be called upon.

On the other hand, the so-called “guarded
secrecy” of the telegraph means nothing.
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1. Radio Fre-

quency Unit $3.50

R. I. Radio Frequency
Transformer $2.50

ITED

RADIO
FREQUENCY
TRANSFORMERS

Radio Frequency Transformers to work and

give good results must reduce capacity

effect to the minimum.

United R. U. L

quency transformer and tube socket.

Transformer is mounted in the socket.

is a combined radio fre-

The

In

this way the leads are extremely short and

results are beyond expectations,

R. I, can be mounted in a socket.

Here

again long leads can be eliminated and

better results obtained.

“UNITED"

If you insist upon

radio parts,

we will gladly share the responsibility of

your investment.

Qur catalog of complete radio parts on

request.

UNITED MFG. & DIST. CO.

9701 Cottage Grove Avenue, Chicago

New York Office: 145 W, 45th St,,

New York, N. Y.

San Francisco Office: 709 Mission St., San Francisco, Calif.

Quality Radio Products

i
il |

Al i

WE

i Mail us

AME AS NEW

W.D. 11 or W. D, 12,
U, V, 200 or C. 300.
U. V. 201 or C, 301,
U. V, 201a or C. 301
U. V. 188 or C, 299..,
Fi

11 your order by return mail,’

give you

g
WRITTEN GUARANTEE
a burnt-out tube—
/ Order any type repaired tube.

Rebuilt Tubes for
25¢c EXTR

Orders Sent Parcel Post €.0.D.

Radio Tube Laboratories'
St. Louis, Mo.

3570 Qlive St.,

REPAIR

Slmpllfled Reinartz

Tmproved circult using pile
banked inductznee eliminates
No switches, taps

EASIEST

and

Pila

.. $3.25 4 controls.
... 278 or soldering.

: 3.00 CHEAPEST to build. Greater
et distance and volume by remov-
a... 3.26 ing switch tap losses.

.... 3.25 banked windings give extra

uted capacity.
a
plete

accepted. TYPE

Sale.
$2,50 postpaid.

BY) RN117

sharp tuning and low dlsirib-
One control
tunes 200 to 600 meters, Com-
instructions,
panel layout, ete. 250R gtﬂmps

hookup,
IN-

DUCTANCE Veseo banked,
with sll efreuit jnstructions,

- '\\@scd Radio Shop

OAKLAND, CALIF.

Insure your copy reaching you each menth,

Experimenter Publishing Co., 53 Park Place, N. Y, C,

Subscribe to Radic News-—$2 50 a year,
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Sahsburg

A REMARKXABLY substan-
tial, handsomely finished
piece of furniture, particu-
larly fashioned for holding
Radio Sets. Choice of finish:
Golden or Fumed Qak or

Imitation Mahogany. The
—— top is 18x24, There is one
FROM THE long drawer, and underneath
FACTORY s a

Handy shelf for batteries
JUST check the finish you want in the
Coupon below. Do not send money. Pay
the expressman $7, plus the small express
charge, on delivery, and thus have the ad-
vantage of buying direct from the makers.
Absolute satisfaction guaranteed. Salisbury
Bros. Furniture Co. (The Randolph
“Community’ Workers), established 1863,
Randolph, Vt
SEND NO MONEY—Just mail this

Pl Bl L L L L L L L DL L]

Address . ...
City ..

B SALISBURY BROS, FURNITURE CO.,

§ Dept. RoI, Randolph, Verment,

1 Send  the Sallsbury Selid Oak “‘Community”

g Radio Table, finighed i (eheck) ..., Golden QOak,

1 icheck) .., . Fumed Oak, (check) .... Imltation
Mahogany. 1 will pay the expressman $7 and ex-

B ypressage on dellvery.

: Name .. ... .. it i

]

R

wMETALEGTRICGC
SOLDERING IRON

AN ArL-Merar QuaLiry IN-
STRUMENT. OPERATES ON ANY
CURRENT WITH THE SIM- /

PLICITY OF A LeaD PENCIL. AW

Cool
Handle
Inter-

changeable
Tips.

—Accepted—

as the logical
Solution to

Radio Soldering Problems

“Guaranteed”
of your dealer or write

| POST ELECTRIC CO. 34E. 42nd St., New York

The crock can get a complete set with high
amplification working on a loop and never
be found out in the secrecy of his house.
Anybody with knowledge of electricity will
be able to alter the wave-length of even the
best sealed receiving unit.

So the crook who wants to exploit com-
mercial information without paying for it
will be doing it even after the new law 1is
in force. If the Government is fearful that
its messages might not be secret enough,
it should use high speed telegraphy and cod-
ing machines.

There are still enough ways and means
of building sets of single parts. If the
Government would issue licenses also for
home built sets and allow experimenting,
the returns to be expected would have been
considerably greater.

However, under the present situation,
every amateur with a non-licensed set is
careful enough not to apply for a license
and get himself on record.

It seems as if the Government is also re-
alizing this sitnation, for a law is in prepa-
ration giving a final day of grace for the
owners of non-licensed receiving sets to
get licenses.

BEST BROADCASTERS WILL
SURVIVE

The deletion of broadcast stations dur-
ing the past six months has been quite
rapid; the total reached 149, whereas only
107 opened, showing a loss of 42 stations.
During the past month 33 stations fell by
the wayside, so to speak, and only 15 new
ones entered the field.

Apparently, as in many lines of endeavor,
it is to be a “survival-of-the-fittest” race.
On December 1 there were 549 broadcast
stations still serving the public; 47 were
the more powerful Class B stations; 281
were in Class A 219 in Class C and two
were listed as Class D, or development sta-
tions. Officials hope that the 219 Class C
stations, all of which are operating on the
single wave-length of 360 meters, will
qualify as Class B stations, transfer to
Class A, or quit, thus eliminating consider-
able existing
themselves. The result would be a group
of about 100 big stations with distinctive
wave-lengths, and approximately 350 smaller
stations with exclusive district waves.

The broadcastmo service in this country,
which is of course privately owned and
operated, leads the world in number of
stations and 1s still holding public interest,
the Department of Commerce believes.
Moreover, its permanency is assured. Its
real value, however, has not yet been fully
realized, and will not be until there has
been a wider distribution of receiving sets
suitable for the reception of varied pro-
grams from several stations, permitting the
listener to select at will the class of service
of greatest interest and value.

The recent changes in wave-lengths
grouped weaker stations between 220 and
280 meters ,and gave the more powerful
stations the wave-lengths between 280 and
546 meters. In this class the longer waves
usually are assigned to the more popular
stations. It is only natural that the more
powerful stations are the most popular since

listeners-in naturally tune in on accustomed’

channels where they get the big stations
with no interference, These stations all
broadcast good programs and have a trans-
mitting power which cannot be approached
by Class A or C stations, When fans try
for smaller stations on the lower wave-
lengths, unless they have very selective re-
ceivers, they immediately get mterference
from the larger stations and the volume is
appreciably less.
TALENT TO LARGER STATIONS

The weaker stations are “out of luck,”
so to speak, in another line; they find that
the larger stations come into their terri-
tory if not their actual stations and get
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#Worlds Greatest:y

BATHERES

Written 2-Year Guarantee
Your Proof of Performance

SAVE 50%

and Get a ‘“B”* Battery and Hydrometer Free

Thousands of Radlo News readers will do just that
through this amazing World Battery offer, iy
will buy the famous 2-year guaranteed World bai-
tery at the lowest price ever quoied and with it
they will get frec a hydrometer and a ““B’" battery,

COMPARE THESE PRICES

Special 2 Volt Storage Tor U.V.199 Tubes
Battery  ....... 5.00 Same features as 2 Volt.
Forw.D,11andW.D.12 ¢ Volt, 60 Amps. $8.50

Tubes. Will run 200

hours on one eharge. 6 ,?:OIL’ 80 Amps. 10.00
Rechargeable. 6 Volt, 100 Amps. 12.50
Special 4 Volt Sterage 6 Volt, 120 Amps. 14.50
Battery ....... $3.00 G Volt, 140 Amps. 16.00

SEND NO MONEY
You need not send a penny. Just cllp this ad, and
mall with yFour name and address. The battery
you speeify will be shipped Lo you the day sour
order 1s received. Wlen the battery arrives, inspect
It—read our 2-year guarantee befors you pay one
penny. Convinee yourself you are protected from
evary a.nglt.hthat the World Battery saves you 50
per cent. Get the B’ Batlery and hydrometer
I‘RED Clip the ad, and ssnd your order today.

t World Battery Co.

1219 So. Wabash Ave.
Dept. 10 R.N.
CHICAGO, ILL

ﬂ‘B'l g
Battery and 5 per cent discount for cash
Hydrometer in full with order.

interference chiefly among |

THE FRANDSEN TUNER
~AND VARIOCOUPLER

Patent applied for

AT LAST THE PERFECT TUNER
for Broadcast Reception.
The most efficient and selective tuner made, Feor

single ecireuit with tickler or varlocoupler with loose
eoupled primary and secondary circuits.

Perfect and continuous wariation of the inductancs of
the antenna_circuit without SWITCHTAPS and wlth-
out o VARIABLE CONDENSER in
cirenit.

Complete for panel mounting, postpaid, $7.50.

RADIO RESEARCH LABORATORIES
ATASCADERO, CALIFORNIA

the antenna

STEN-I

ADIO RECORD

REGISTERED U5 PAT.OFF.

THE ONLY “LISTEN.IN” BOOK

KEEP A RECORD OF
STATIONS HEARD, DIAL
SETTINGS, RECEIVING
CONDITIONS, ETC.

Flexible cloth binding, ‘Gold stamp-
ing. 160 pages. Printed on Bond
Paper, Contains introductory article
*“How to Receive Radio Broadcast,”
by Lloyd C. Greene, Radio editor
Boston Globe. Many Radio Hints
and Tips. Complete list of Broadcast-
ing Stations and deuble page map of

PRICE.  United States.

75 cents
At Your Dealers LlSTEN'IN
or eat Prepaid PUBLISHING CO.
protTmee 115 MAIN ST.
" CAMBRIDGE, MASS,
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the best talent, together with their follow-
ing. The cost of maintenance is tremen-
dous, besides the initial cost averaging about
$125,000. Few small operating companies
can keep up the pace. The big electric
manufacturing companies are exempt, of
course, as well as some other interests which
got off with an early start, expecting 10
return.  These include some big department
stores, large municipal daily papers, some
national organizations and manufacturing
companies, such as comprise the present 47
Class B stations. For the small concerns,
the maintenance for good operation is a
steady drain on their treasury which they
cannot meet.

Students of the situation today declare
there is no need for smaller broadcasters
in cities where there are one or two large
stations in constant service. The craze to
broadcast, which was at first a popular fad,
is now established on a positive operating
hasis, serving a practical need in almost
every big community.

While some minor stations may continue
in smaller districts where farmers are
served, others, such as more prosperous
‘newspapers, may function despite the cost,
just for the good will, and some churches
may operate to extend their scope.

WIRE BROADCASTING A
REALITY

A new era in radio broadcasting, elimin-
ating much apparatus, aerials and interfer-
ence, is imminent, according to Secretary of
Commerce Hoover and General Geo.
Squier, Chief Signal Officer of the Army.
Following an announcement by Secretary
Hoover that electric lighting companies
would soon be broadcasting news and en-
tertainment over their wires for their sub-
scribers, General Squier announced in an in-
terview, that this was already being done on
Staten Isiand, N. Y.

The new system, which is the practical
application of General Squier’s wired-wire-
less, is simply allowing the modulated carrier
wave to travel over wire instead of through
the air. The wires of the company, reach-
ing to practically every home in the com-
munity, make it possible for each subscriber
to plug in a simple radio receiving set and
receive dependable news and entertainment
in any room in the house without interfer-
ence. A very nominal charge for the serv-
ice, about half the charge for a telephone,
will be made by the companies, it is under-
stood. It is held that legally the companies
can sue “wire tappers’ for cutting in on
the circuits.

Secretary Hoover sees -in the innovation
considerable relief in the radio interference
now markedly present in the ether, while
subscribers would be relieved from all in-
terference, erecting aerials, establishing
grounds, purchasing expensive sets, batteries
and vacuum tubes. He further stated that
this method would establish radio as a pub-
lic service, :

GENERAL SQUIER VISITS PLANT

General Squier recently returned to
Washington from inspecting the first system
1o be established. Tt is operated on Staten
Island by Wired Radio, Inc. General
Squire said the operation was near perfect.

The need for radio operators, tuning, and
much apparatus is eliminated. As there is
no radiation, there i{s no interference. “Lit-
erally,” he explained, “It is a one-way tele-
phone service. But it does not do away
with regular radio broadcasting in the ether,
nor preclude those who desire to do so from
purchasing receiving sets and tuning in on
distant stations.”

The model system in Staten Island has
three phases to its programs. First, through
the use of a regular radio receiving set, lo-
cated in the plant, important broadcasts by
pure radio can be picked up from the ether,
automatically amplified and re-transmitted
over the lighting circuits. Second, through
arrangements made with a large news serv-
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BALLANTINE

VARIOTRANSFORMER

ERE’S evidence that the

tuning dial of a Ballantine
Variable R. F. Transformer
gives superior results. The light
line curves (plotted from care-
ful experiment) show you that
fixed transformers do not give
satisfactory amplification for
many of the important stations.
Why? Because the fixed wind-
ings are out of tune.

Here’s an assembly ready
to hook into your present
set — tube or crystal.
Complete radio frequency
amplifier unit with 00
socketandrheostat $15—
Transformer only a
for panel or base $9-6—-

At dealers or postpaid

With Ballantine instruments you
can accurately tune everything
from 200 to 600 meters—by
merely turning the knob. This
adjusts the windings to the wave
length of the station wanted.

Get Stations You've
Never Had

Perfect shielding and pig-tail con-
nections assure clear tones.
Then, by keeping amplification
uniformly high throughout the
broadcast range, you get all there
is within reach of your set.

Send for This Booklet

“*Radic Frequency Amplification
with the Ballantine Variotrans-
former,” 25 pages of practical
Interest. Mailed to Radio experi-
menters upon request.

Beewmery RuBseR Mire, Ca,

Pioneers in Bakelite Moulding

624 Fanny Road, Boenton, N. J.

THE RADIO RECORD BOOK
YOU NEED
“WHERE I GO BY RADIO”

_Handy Record Book. Trery one interested in Radio
will appregiate receiving as a Valentine, Easter or
Birthday Gift.

Every line easily made, complate record of when,
where, how and what you heard. Now being used
Ty amaleurs and professionals everywhere, Original,
handy, useful. Avold guessing about “"tuning In.”
Records kepl mean easy “lisiening in’” again.

TPopular Edition, eaeh copy contains space for 300
gnlmnnnlcte records or stalions ‘“picked up,”’ % copies

Holiday Edition,
vecords only $1.00,

Accurate list of Broadcasting Stations in United
States on NMovember 15, 1923. Also Canadian, Cuban,
Hawalian Slations and Call Letters of All Nations.

Send Your Order Today

Radio Dept. R, PROGRESS PRESS
Union, South Carelina, U.S.A.

mora attvactive, space for 700

AT CUT

"RADIO SUPPLIES AT CUT

...................... . .84

Brandes Headsets
Bl Baldwin Headsets
M Acre Audio or_Radio Transformers
M Jefferson Star Transformers .. ........
Federal Audio Transformers No. 85 ....
B 220, Vot Variablo B Battery (Small)
Velt Variable B Battery (Medium)
Volt B Battery (Large) ...
Vaolt B Battery (Medium) ...,
B Battory (Large)

8 Battery No.
B Battery No.

8
3
.2
. 5

Variable
Variable
Variable
Eveready
K Evaready
2214 Volt Eveready B Battery No. 767 ......
Plate Variablo Condensers Bakelite Ends .
Plate Variable Condensers Bakelite Ends .
3 Plate Vernier Condensers .
Plate Vernier Cond. with Knob & Dial...
Plate Vernier Cond. with Knob & Dial...
ALL ORDERS MUST INCLUDE POSTAGE

8 KENSINGTON RADIO SUPPLY CO.
4417 18th Avenue lyn, N. Y.
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Insure your copy reaching you each month. Subscribe to Radio News—3$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Authorized Cockaday Coil

Scientifically built of ¥8” hard
rubber wound with deuble silk cov-
ered non-shellaced wire. Does not
absorb moisture like ordinary coils,
Gives low dielectric losses—low
distributed capacity — low leakage
losses — low conductor resistance. -
You get maximum selectivity,
greater volume, sharper tuning,
maximum sensitivity. Copper ter-
mmals, no loose ends, Built in
strict accordance with specifications
by L. M. Cockaday. Over twice as
eficient as ordinary coils. Guaran-
teed. At your dealers, otherwise
shipped to you postpaid,

Price $5.00

Approved by

N o

PRECISION COIL CO.,, Inc.
209.D Center Street

-
-

New York

AND NOW!!

Radio Agents Wanted

HERE IS YOUR CHANCE!

Become our **Owner Agent” in your community for
BLUE SEAL
“GUARANTEED” RADIO
#Speaks for Itsslf"

Wonderful Long-Distance recep-
Malke your set pay

Complete outfits,
tion over power Loud Spealer.

for itself.
Save Money—Make Money

POSSIBILITIES UNLIMITED

Season now ripe. Time payment plan in Chicago.
Worlk either part or full time.

A Real Radioc Outfit — the

one that's a year in advance
By our direct from manufreturer to eonsumer plan
we are able to “‘save money lor consumer’ ag well
as pay ‘‘big commissions.”
Men with exeeutive abillty and some money out-
glde Chicago should write for territory and District
Manager propositlon,
Get on' a' live one by selling the latest craze of

the age.
Write

BLUE SEAL MFG. CO.

1406-8 South Michigan Avenue
Chicago

—_————————————

ice, news bulletins are received over a leased
wire and broadcast by voice between other

-numbers. Third, a local program of music

or other entertainment is sent out from a
studio in the plant, with any special features
desired by the community. The news fea-
ture creates the first “radio news paper” di-

_rect to subscribers.

Radio advertising, voluntarily banned in
the ether, is made possible and practical in
wired-radio broadcasting, the General as-
serts. The operating company can assign
waves for special use, general radio regula-
tions not affecting wired-wireless systems.
One wave-lengith could carry news, another
advertising, a third information for the wo-
men and a fourth entertainment, the sub-
scriber selecting the desired wave by turn-
ing a selector switch.

The simplest, crystal detector and phone
will serve for plugging in on the light cir-
cuit, he says, but a loud speaker could be
easily employed.

Several other electric companies are ex-
pectedd to start broadeasting in the near
future under franchises from the North
American Co., which, through Wired Radio,
Inc., controls the patents.

BROADCASTERS AND SHIPPING
INTERESTS TO CONFER ON
WAVE-LENGTHS
A conference of commercial radio station
owners and ship operating companies in
New York has been called by the direction
of the Government for January 11 to dis-
cuss ways and means of eliminating or
minimizing radio interference from ships.
The Supervisor of the Second Radio Dis-
trict has sent out the call at the suggestion
of the Bureau of Navigation and under the
urge of Dbroadcasters and fans In and
around New York, who claim the ships

spoil the local programs.

The interference complained of is chiefly
on the 450-meter wave between 7 and 11
P. M. when broadcasting is at its height,
which is also the time when commercial
ships male position reports, usually on 300
or 450 meters.

Officials of the Departinent of Commerce
handling radio matters are very anxious to
decrease the ship interference around New
York and other ports, and are taking every
means possible to aid. It must be realized,
however, that when a wave-length or a
channel is taken away from the ships, an-
other must be provided, and that it is a
difficult and serious matter to shift approxi-
mately 2,700 American ships to a new wave-
length.

Ffiorts will be made at the forthcoming
conference in New York to find out what
can be done, but the department will prob-
ably present the suggestion that ships stay
off the 300 and 450-meter waves between
7 and 11 P. M., recommending other chan-
nels for ship communication. The new
channels suggested will probably include
waves between the 600 and 800 meters used
by the Government for marine and aircraft
work, and in which there is one commer-
cial ship chamnel on 706 meters. Another
wave hetween 800 and 1,000 meters, now
assigned for Marine radiophone communi-
eation, might be reallotted, as this medium
is little used as vyet, it was pointed out.
The ships will, of course, keep the 600-
meter calling and distress call wave-lengths,
hut jt is hoped a new allocation beneficial to
hoth broadcasters and shipping can be
agreed upon.

$S. KROONLAND BREAKS RADIO
RECORD

Rumors reached the offices of the Panama
Pacific Steamship Co. recently, that their
steamer Kroonland, bound from New York
to Los Angeles and San Francisco, via the
Panama Canal, was disabled. The vessel
was then somewhere in the Pacific Ocean
off the West Coast of Mexico. The usual
procedure in such cases is to forward a
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Guaranteed Head-Sets

ED-HEADS" are guarazn-

teedradiophones. Yourun
no risk when you buy them.
Money back if, after 7 days’
trial, you're not satisfied that
they're the best receivers on
the market at the price, Why
not act righf now and get a
pair? It'll mean getting the
maximum from broadcasting
from the day you put them
into use.

fED-HEAD
2 Y
ECEIVERS
NOW READY
The new]92§ModPel P The new *‘ Red-Head" Jr.
‘Per Pair Per Pai
$6.50 Complelte $5.0O Cghplil{e
“Red-Heads" sent prepaid on receipt of price If
you are unable to get them at your dealer's.

The NEWMAN-STERN COMPANY
Dept. ];_N. Newman-Stern Bldg. Cleveland

LATTICE
COIL

Specialties

Plain Coils Variocouplers
Tapped Coils R.F. Transformers
Variometers Micro-Mike Condensers
Make that New Circuit
AUTO—MILO—or any other PLEX
TALK right Out Loud by
Using Quality Apparatus as supplied
under the ESTRU Trade Mark

Flexible  Units  Inter-

Um-Flex Pa.rts changeable for all Kinds

of Circuits.
Write for Literature

Dept. R-1t 2905 W. MADISON sT.

SALESMEN

Largest radio publishing or-
ganization in the world, wants
salesmen, either whole or side
line, to sell an assortment of 20
books to the trade.

Libeval commission to hustlers.
Box 233, Rapio News
New York City.

PATENTS

Trade-Marks, Copyrights and Patent Litigation

Write for advics and instructions how to proceed, costs,
etec. Hand Book with ilustrations of 100 Mechanleal
Mgvements sent free on request.

ALBERT E, DIETERICH
Patent Lawyer and Solicitor

Suecessar to Fred (. Dicterich & Co.
690A Ouray Blda., WashIngten, D. C.

Denvered toyon Free

choice of 44 Styles, colors and slzes of [§
the famous Ranger Bleycles, Express pre- it
pald. Low Factsry-to-Rider Prices. 3
desired.Many boys
and glrla eagily save
the emall monthly Daymen

wheels, lampa, and equ!pment at {\
II‘QS half usunl prices. Write for remark- &

nble factory prices and marveleus offers.

Mea Cycle Company Yrteys

Dept. F- 1186 Cmcago free catalog
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radiogram to the wvessel via the nearest
coast radio station for a speedy confirma-
tion. On account of the present disturb-
ances in the Mexican Republic, this was im-
possible. The messages were given to the
Independent Wireless Telegraph Company's
high power radio station at East Hampton,
Long Island, and were forwarded direct
to the vessel. The return reply was re-
celved within one hour, indicating that the
Kroonland was 1,800 miles south of San
Pedro, California, and that the rumors were
unfounded. The service was much quicker
than if the radiograms had been passed via
the nearest coastal station.

Chief QOperator M. J. Schaefer, of the
Kroonland, and R. Venegas, of the station,
WSA, deserve great credit for their re-
markable handling of the transmission and
reception, which was done, in this instance,
without a break. Both operators received
a letter of commendation.

This is considered a record {or receiving
an answer over a distance of 3,000 miles.

This vessel is of 22,500 tons displace-
ment and has been fitted recently for spe-
cial first-class service hetween New York,
Havana, Panama Canal, Los Angeles and
San Francisco. Special receiving apparatus
has heen installed on this vessel with a
power speech amplifier so that the passen-
gers may enjoy the radio broadcasts from
the important cities in the United States
during the entire voyage.

AIR IN IRELAND TO BE FREE

Early in 1924 it is expected that radio
broadeasting will start in the Irish Free
State. A £30,000 broadcasting company
and the Radio Association of Ireland have
recently heen organized in Dublin, according
to Consul Hathaway, who also reports that
the government prohibition against the im-
portation and use of foreign built radio ap-
paratus will probably be moved.

Arrangements between the Irish postal au-
thorities and the hbroadcasters were said to
be nearing completion a month ago, await-

ing the approval of the Dail. The broad-
casting company composed of four co-
operating groups will handle sales inde-

pendently, Part of the expense of estab-
fishing a broadcast station will be paid for
out of sales privileges, license fees and im-
port taxes, Popular interest, first estab-
lished last summer through the broadcast-
ing of charitable fetes in Dublin, has heen
stimulated by the organization of the asso-
ciation devoted to developing the study of
radio for amateurs. British radioc manu-
facturers are said to be showing consider-
able interest in the radio development in
the Free States, where German exporters
are also active, American exporters can
soon enter the field, it is believed, bat
should offer the cheaper grades of goods
at first.

GOVERNMENT PLANS RADIO
REGULATION

Radio, which for the first time carried
to the continent at large, and perhaps
Europe and Central America, the Presi-
dent’s message, also carried his recommen-
dations for remedial legislation on radio.
Echoing Secretary Hoover’s request that
the laws affecting radio administration en-
acted in 1912 be revised, the President
personally told Congress that new legisla-
tion regulating radio interference is needed.
At present, Secretary Hoover is operating
under a sort of “Gentlemen’s Agreement’
between commercial, governmental, private
and amateur interests, reached last spring
during the Second National Radic Confer-
ence.

Secretary Hoover stated recently that
Representative White, who fathered the
bill which bore his name last session, will
introduce a simplified radio bill this session,
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No extra batteries
needed. Compilete,
with connecking cord.

*25
30

Model in entique
bronze

ducer,
adjustment,

4 Inch Horn
either model
$3  additional

funded.

UDIPHONE

HE absolutely natural tones of the phonegraph
now attained in radio reproduction through the
O’'NEIL AUDIPHONE.
have made a perfect musical Instrument and radio
acoustic engineers have made it a flawless radio repro-
Volume without blast.

Phonograph craftsmen

Exterior diaphragm

The “laminated voice core” makes the
AUDIPHONE marvelously versatile.

Absolute satisfaction or your money promptly re-
At your dealers or direct C.Q.D., if you
mention vour dealer’s name.

WRITE FOR LITERATURE.

Note the similarity of construction between the phonograph
reproducer (illustrated in the upper panel) and the reproducer
of the O'Neil AUDIPHONE (below): both have a mica dia-
phragm set in a sound-box chamber and actuated hy an elbow
stylus bar—the prineciple of sound production is the same,
resulting in perfect reproduction,

ONeil Mfg.(o.

719 Palisade Ave., West New York, New Jersey

MAKE YOUR OWN

PANELS

RADOPAINT withstands 4000 volts.

Resists Acid and all Climatic Conditions.

Makes a perfect panel from any kind

of wood.

One quarter pint can post paid U.S5.A. 50¢

INSULATION PRODUCTS CO.
426 Plymouth Court CHICAGO, ILL.

E19-0-10
PAGES

CATALOG &5

EVERYTHING IN RADIO

One of the largest complete stocksin the -
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.

Moaking big profits handling our supplies. 24-hour
service, Goods shipped same day order recefved,

JIDMi Go

WHOLESALE RADIO DISTRIBUTORS
Dept. A, 6 W. 14th St. Kansas City, Mo.

Get a Hawdy Binder for your RADIO NEWS,
can be inserted or removed at will.
Place, New York. .

Holds and preserves six issues, each of which

Price 65¢. Experimenter Pub. Co., Inc., Book Dept.,, 53 Park
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Cover the Continent—

If youw're a radio enthusiast you're
interested in long distance recep-
tion. And, no matter how loud and
clear the nearby stations come in,
the big thrill is realized only when
you hear a station thousands of
miles away.

Stromberg Carlson

RADIO HEAD SETS

are built especially for long distance re-
ception. They are equipped with Powere
ful Magnets which are necessary for
sensitivity, sound volume and true tonal
quality. Stromberg-Carlson Ilead Sets
also bave Layer Wound and Layer In-
sulated Coils,—a construction which will
stand up under the highest plate volt-
ages that a radio tube wi]l stand.

Send for our
awhich will tell

NON  more

about these Head Sets. ]/

Stromberg-Carlson Tel. Mfgz. Co. J
1060 University Avenue
Rochester,, N. Y.

booklet RN /

Have You Found ( N
a Really Good )

(Al
; Radio Frequency Set?

—a long range set that is easy to tune—
only two controls—that brings in big vol-
ume yet can be sold at a popular price of
$70.00 for a four tube set in a mahogany
cabinet.

To keep posted on what's new you owe
it to yourself to write for descriptive lit-
erature on the Globe No. 820,

Manufactured by

GLOBE ELECTRIC CO.
MILWAUKEE

GLOBE

RADIO

The old bill, it is understood, has been re-
duced to lowest terms so as to permit proper
interpretation with the development of the
art and to give the Secretary of Commerce
and his advisory committee liberal and
more or less elastic authority over the con-
trol of national radio problems. A recent
conference between representatives of the
Government departments was successful in
eliminating such points of disagreement as
existed heretofore.

According to Secretary IHoover, the
radio interference situation today is far bet-
ter than it was at the time the original
White Bill passed the House last year, due
chiefly to the voluntary co-operation of the
several interests, There is now little inter-
ference between the existing broadcast sta-
tions.

In general, the President also indorsed
the enactment into law of the approved
plan of the Joint Committee on the re-
organization of the Government Depart-
ments, which places radio under the direc-
tion of an Assistant Secretary of Communi-
cations, who would have charge of tele-
phones and telegraphs. The Post Office and
the radio section of the Bureau of Navi-
gation of the Department of Commerce
wotuld become a part of the Department of
Communications, according to the present
plan of the Joint Committee,

Before the reorganization is effected, how-
ever, all phases of the radio question will
probably have been threshed out, and its ad-
ministration may or may not be taken away
from the Department of Commerce.

RADIO STUDIO LOCATED ONE
HUNDRED MILES FROM
STATION WBZ
A 100-mile broadcast line will tie up the
new Boston studio of Station WBZ in
Springfield and the Boston Traveler Herald,

when completed,

This line, which will be the longest span
connecting studio and station in the coun-
try, has been especially designed for broad-
casting and will be used solely for that pur-
pose. It will be built on the Boston and
Albany Railroad right of way. To elimi-
nate line noises, the wires will be transposed

at frequent intervals, and every precaution

will be taken to make it as good as similar
lines connecting studios and stations only a
few miles apart.

The Boston Studio will be located in the
Brunswick Hotel, and will be specially built
for broadcasting. It will be acoustically as
well as artistically perfect. As Boston Is
the acknowledged center of culture, as well

as one of the best musical communities in |

the country, the location is ideal. The line
from Springfield to Boston will also con-
1nect with a number of places in that city.
The pick-up system around Boston will be
as elaborate as a telephone exchange. This
will give Station WBZ the advantage of a
very varied program.

Although Station WBZ has been heard
in England, Cuba and on the Pacific Coast,
changes in the transmlsswn apparatus are
contemplated which will increase the range
of the station still more. All of these im-
provements will make of Station WBZ one
of the best in the country and increase its
utility and wvalue a hundredfold.

GOVERNMENT BROADCASTS
WANT ADS.

The Government is advertising by radio!
But, although direct radio advertising is
banned, there are few who will object, since
the results achieved seem to indicate that
the public is benefited. Every Wednesday
night Mr. Morgau, of the Civil Service
Comm1ssmn broadcasts from NAA, Arling-
ton, openings in Government positions and
announces examinations to be held for
every kind of a job from that of an un-
skilled laborer to those requiring highly
trained scientists, statisticians and execu-
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The perfet radio switch;torl'e&ly designéd"
and skillfully construéted. Installed on any
panel in five minutes to add hours of conven.
ience, and protect both tubes and batteries,
Atdealers everywhere—insist on the genuine
—in the orange and blue box. If your dealer
has not been stocked send 6oc plus z0c for
packing and you will lse supplied direét.

THE CUTLER-HAMMER MFG. CO,

. Member Radio Se8ion
Associated Manufadurers of Ele@rical Supplies

Milwaukee, Wisconsin

RADIO SWITCH

$140 NEUTRODYNE
Set Only $89.50

A $140 Neutrodyne set while they last for $89.50.
High grade paris avre used ecxclusively in the manu-

facture of this set, Wherever possible the connections
andl wires are underneath a bakelite panel, where they
cannot be seen. The cabinet is genuine walnut with a
malogany panel gold engraved. TFour Theostats insure
finer tuning, the detecior rheestat Deing a vemier.
Stations over 1500 miles distance have been reecived
in tests made, Each set is thoroughly tested before
leaving the factory. Thlz is your opportunity to buy
a high grade Neulrodyna fer a lower price than what
the parts would cost you. We guaraniee satisfaction.
Send money order, draft or check. C.0.D, orders must
be accompanted by $20.0 Balance payable on deliv-
ery. 8end in your order today befnre our limfted supply
i exhausted. Send fer our radio Bulletin,

JACKSON RADIO COMPANY

639 W. North Avenue, Chicage, lilinais

Dept. 33.
WRITE FOR List of
Patertt Buyers, Three

ATENTS uide Books and REC-

ORD OF INVENTION BLANK before dis-
closing inventions. Send model or zketch and
description of your invention for Eremination and
Instrictions.  Flectrical cases a specialty. High-
est references, reasonable terms, prompt attention.
No charoe for the above information

VICTOR J. EVANS & CO.
919 NINTH ST WASHINGTON, D. C.

DON'T LOSE YOUR RIGHTS
Before disclosing your Invention 1o
anyone send for blank form *“‘EVIe
DENC

E OF CONCEPTION" to be
signed and wiinessed. Form and in-
formation econcerning patents free,

ANCASTER & ALLWINE
270 Ouray Bjdg,, Washington, D. C.
Originators of the form ““Evidence

of Conception’”
C. L. PARKER
. Formerly Member
Ezamimng Corps,
U. 8. Patent Office,
PATENT LAWYER

PATENTS =

Patents Trade Marks, Copyrights, Patent Litlgatmn

Handbook for Invent:ors “Protecting, Exploiting

As cne of the oldest pat-
Am

and Selling Inventlons 7 Sent upon requiest.
in erica we
glve mventors at lowest

PATENTS st

;emea m;ted for 7esults, evidenced by many well known
atentd of extraordinary valoe. Book, Patent-Senss, free.
Lacey&Lacey, 631 F St., Wash., D.C, Estab, igss.
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tives. Some replies indicate direct resulfs,
but as not all applicants state how they
learned of the openings, an exact check is
impossible,

The recent call for apprentices for the
Washington Navy Yard, however, brought
several phone calls and mail enquiries from
fathers and mothers interested in securing
first-class training for mechanically in-
clined sons.

The openings annually announced over
the radiophone cover as many as 1,000 dif-
ferent positions, Mr. Morgan states, and he
is anxtous for those seeking Government
work to listen in Wednesday evenings at
7:25 and learn what is available. Some of
the listeners-in, he says, proved to be only
friends who called up the following day to
talk with him, having recognized his voice,

RADIO NO INJURY TO MUSIC
TRADE

Jazz has not killed musical appreciation
or been detrimental to the trade in musical
instruments, nor has the radio craze forced
any solid firms out of business. This is the
concerted feeling of officials of the Music
Industries Chamber of Commerce. Alfred
L. Smith, general manager, scouted the
plaint to the contrary made recently by an
insolvent piano house. He said:

“What would be a commouplace petition
in bankruptcy has been made important by
ascribing failure to an era of jazz and joys
less subtle than those of music. This 1s an
inaccurate impression of condiftons in the
music industry.

“The retail branch of the business is in
a sound condition. Sales of musical instru-
ments during the last summer have been far
ahead of records for several years, while
the demand for band and orchestral instru-
ments has taxed -manufacturing capacity.
There were as many piancs shipped to re-
tailers during October as in any month in
the history of the industry. The failure
of a piano dealer could not have been due
to any combination of automobiles, movies
and radio.”

C. L. Dennis, manager of the trade serv-
ice bureau of the chamber, said the claim
that a consideration of motors and movies
is influencing the music trade was as far
fetched today as the well-known price of
cheese, and that jass and radio popularity,
if anything, had stimulated the sale of cor-
tain interests and the hiking for cerfain en-
tertatmment. He added:

“There is a surprising increase in the
sales of harmenicas and saxophones. While
there is no doubt that radio hit some of the
unprogressive retailers and a few phono-
graph firms, for the most part it has been
a matter for adaptation and constructive
merchanting. Piano rolls and phonograph
records have gone up by leaps and bounds
since radio broughi to so many homes the
liking for pieces that could be heard only
once wiless bought for reproducing devices”

Data from 12 leading piano manufacturers
and retail merchants obtained by Beach
Bartlett, assistant manager of the orgainza-
tion, shows that orders for holiday delivery
were 64 per cent, greater than last year,
that manufacturing plans entail 78 per cent.
greater production, shipments are 68 per
cent. greater and unsold pianos are 38 per
cent, less, He said: _

“Manufacturers are generally optimistic.
Tt is not frue or vightly insignificant to say
that vadio has hurt the music trade. It is
a new and considerable factor which re-
quires adaptation and which may be re-
garded as an added stimulus.”

RADIO TELEPHONE IN BRAZIL

Operating in the Federal District of Rio
de Janeiro, Brazil, there are about 8800
radio telephone receiving sets, according to
Trade Commissioner Remer.

Broadcasting of music and entertainment
is taking place regularly from the Govern-
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Distance , Selectivity

and Volume Combined.
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ULTRAFORMERS
Types “A’" and ‘B"
Tspecially designed
redio frequency trans-
fermers for use in the

Ultradyne receiver.

Type '‘B’’ may ba
successfully employed
inany superheterodyne
cireuit as radio fre-
quency transformers.

$5.00

Send for thirty-two
page illustrated book
giving rcomplete de-
tails on  “"How to
Build and Operate the
Ultradsne.”

50c.

“The Standard of Comperison”

ULTRADYDPE

The lmproved

SUPER-HETERODYNE

The Ultradyne is a simplified and improved
Super-Heterodyne. The Ultradyne employs the
“Modulation System”—an entirely new principle
in radio reception just developed by R. E.
Lacault, A M.IL.R.E, who spent four years in
research work in the Radio Division of the
French Signal Corps.

This new principle is of such a nature as to
lncrease the sensitiveness of the set over that of
any known receiver—reduces to a minimum the
controls employed, making the set easier to tune.
Weakest signals are made to operate the loud
speaker.

The Ultradyne, in addition to the “Modulation
System,” incorporates every good feature of the
Super-Heterodyne,

SELECTIVITY—Completely cuts out all local
stations at any tume and receives distant ones
clear and distinct.

SIMPLICITY—In tuning there are ouly two

dials to adjust. These are vernier dials, which
can he calibrated for all stations.

RANGE—Brings in distant stations that other
receivers fail to get under the same conditions.
Covers the whole broadcast wave length range.
Truly a remarkable receiver of unusual merit.

Write for descriptive circular.

PHENIX RADIO CORPORATION

3.7 Beekman Street

Copyright 1924 by Phenix Redio Corperation

f—

New York City

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
vention Blank, sent Free on request.

model or sketch
your invention and
opinion as to its

RANDOLPH & CO.
WASHINGTON, D. C.

Dept. 422,

and description of

Tells our terms, methods, etc.

N
- . ]
we will give our &
patentable nature. EName ..................................
B
I a e
- R 3 = S
B
:CLty ..... PR o1 £:L L ves

—
PROTECT
YOUR IDEAS

Send

S N 3 B M OB NN 0D S ON OB GO A R ool 0N P SN W BN B R A e S

Insure your copy reaching you each menth,

a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

Subscribe te Radio News—$2.50
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$200 Miniature Electric Prize Contest

HIS prize contest conducted

by PRACTICAL ELEC-

TRICS magazine, promises to
be one of the most interesting that
has been staged in recent years.

Here at last™is something worth
while. Not only can you win an at-
tractive prize, but you will derive a
tremendeus amount of personal satis-
faction from this contest. The illus-
tration on this page shows the smallest
electrical motor that has been built.
Its dimensions are as follows: 11/64”
high; 19/64” long. It weighs 5.5
grains.

This little motor is along the lines
of our new contest except that we will
not be quite so hard on the partici-
pants. We require mimiature electric
models, the largest dimensions of
which musi not be more than ¥4”.
Any electrical appliance, any electrical
apparatus, any radio instrument that
will be repreduced in @ working con-
dition in miniature, is eligible for
entry in this contest,

World’sSmaIIest Electrlc Motor

The tiny armature,
,08” in djameter, has 4 pele pizeces and is wound with
No. 40 silk copper wire. Sil-c- brushes are used, The
over-all dimensions of the moior :casure 19-64" long and
| 1-64 high, When connected to a smail flash light bat-
tery, the motor runs o{ a very high speed.

Total weight slightly abave 5 grains.

$200 IN GOLD

First Prize . . . . . .$75
Second Prize . . . . .
Third Prize . . . . .
Fourth Prize . . . . .
Fifth Prize . . . . . .
Sixth Prize. . . . . .
SeventhPrize. . . . . 5
Eighth Prize . . . . . 5
Ninth Prize . . . . . 5

The judges will welcome miniature
models of the fellowing: FElectric
bells, switches, all kinds of electric
heating appliances, electric generators,
telephones, microphones, telephone
desk stands, telegraph instruments,
any and all radio apparatus, static ma-
chines, electric lamps, batteries. rheo-
stats, measuring Instruments, fans,
transformers, in fact any electrical ap-
paratus or electrical appliance. Oune
of the rules of the contest is that the
mintature models must work. Dum-
mies cannot be entered in this contest.
‘T'he builders of these miniature mod-
els will come in for a goodly share of
publicity as many newspapers and
periodicals will feature these models.

There is still time to enter into this
contest—it closes March 15th.

w9

Full particulars, for entering the
miniature models in this contest, clos-
ing date, rules and restrictions, etc.,
will be found in full in the March
issue of PRACTICAL ELEC-
TRICS.

The Electrical Magazine

for Everybody

Now Greatly Enlarged

'One-third More Text and
Reading Matter than

Heretofore

This Magazine is Edited by
H. GERNSBACK

Also Editor of

Radio News

and

Science & I[nvention

100 Articles

Over 100 1llustrations
For Sale At All News Stands
25¢. the Copy
$2.50 a Year

Canada and Foreign

$3.00 a Year

SEND FOR

FREE

SAMPLE COPY TODAY

See Coupon Below for

SPECIAL OFFER

most novel magazine of its kind ever con-

ceived. It is personally edited by H, Gerns-

back, editor of SCIENCE & INVENTION
and RADIO NEWS. Mr. Gernsback, who found-
ed the old ‘“Modern Electries”” as well as the
“Rlectrical Experimenter,” knows thoroughly what
his readers want and have wanted for many years,
PRACTICAL ELECTRICS, the 100% electrical
magazine eclipses the best that was in “Modern
Electrics” and ‘“Electrical Experiinenter.”

PRACTICAL ELECTRICS is probably the

Electricity covers such a tremendous field that
the man who does not keep abreast with it does
himself a great injustice. PRACTICAL ELEC.
TRICS covers that field from every angle. It is
written in plain every-day language that all can
understood. It portrays the entire electrical
development of the month faithfully in non-techni-
cal language. It caters to everyone interested in
electricity, be he a layman, an experimenter, an
electrician or an engineer—each will find in this
magazine a department for himself and plenty
more,

The March issue now on the news-stands con-
tains 64 pages, over 100 differcnt articles and over
150 illustrations, with an artistic cover in three
colors.  Professor T. O'Connor Sloane, Ph.D,, is
associate editor of the magazine,

¥

INTEHESTING ARTICLES TO APPEAR IN MARGH
SUE OF “PRACTICAL ELECTRICS"

Photo- Eleutrlc Telephony

y Dr. A. Gradenwitz, Berlin, Germany
Solar Radiation Measurement

By H. H. Kimball and H. E. Hobbs.

U. S, Weather Bureau
Television by Bellm System
By Luecien Fournier, Paris, France

Efectrie Clock Runs 1000 Years
Submarine Pilot Cahle

y Dy, A, Neuhurger Berlin, Germany
World’s Largest Electric Generato
Sam Graves’ Gravity Nullifier. Story by George F. Stratton
Simplified D'Arsonval Galvanometer
Automohile lgnition Coils

Vaoltmeter Multipliers
PRIZES

At
This magazine offers a number of prizes, as follows:
Our $50.00 Prize Contest for Junlor Blectricians
and Electrical Experimenters ineludes as its ele-
ments simplieity, as great a degree of novelty as
possible, and practicability.
A new contest offering $200 in nrizes for best
minfature working models of electrieal apparatus.
Alse & new prize contest giving four prizes
amounting to $37.50 for the best acecount of an odd
electrical experience,
0 for the best artiele on Elec-Tricks, the new
department.
$3.00 for the best ‘‘short-eircuit,’’ the semi-
humorous department.
In addition to this, the magazine pays high
priees for all electrical experiments, eleetrical ar-
ticles, ete. Bee current issuo for fult details.

This issue also contains articles by some of the

greatest electrical writers,

workers and students.

The magazine will prove a revelation to any one
interested in electricity.

Every issu¢ besides its many other features con.

tains the following departments:

“New Things Electric”

“Experimental Electrics”

“Electrical Digest”

“Junior Electrician’

“Elec-Tricks”

“"Motor Electries”

“Short Circuits”

“How and Why” (Questions and Answers.)
Make all checks payable to: ‘Practical Elee-

trics Co.”

A N R AR W

R.N. 3-24

SPECIAL OFFER

Gentlemen:

Although your regular price is $2.50 per year,
you will accept my subscription at $2.00 per
vear (Canada and foreign $2.50). I enclose
the money herewith and I have. written my
name and address in margin below.
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ment station at Praia Vermelha and the
Radio Sociedade do Rioc de Janeiro. A Hne
is being put up to comnect the former sta-
tion with the Instituto de Musica to per-
mit the broadcasting of concerts.

Few licenses have beeu issued outside the
Federal District. The first radio receiving
set to be iustalled in the interior of Brazil
was set up recently by employees of the
Araraquara railway. It is located at Arara-
quara, in the state of Sao Paulo, but picks
up broadcasting from Rio de Janeiro and
Buenos Aires.

NOW URUGUAY TAKES UP RADIO

Keen interest in radio is developing in
Uruguay, according to Trade Commissioner
George S. Brady, of Buenos Aires. An in-
creasing demand for apparatus is expected
by the end of the summer,

Amateur radio enthusiasm was retarded
m Uruguay as in the Argentine and even
up to the present time very little has been
done. There are only hve houses, Mr,
Brady states, dealing in radio apparatus in
Mentevideo and two of them have just
begun to handle racio goods. One of these
concerns intends to erect a small broadcast
station. The only station now broadcast-
ing in Montevideo gives concerts very ir-
regularly, making it necessary for the
Uruguayan radio fan to depend very largely
upon Buenos Aires. The other house ac-
tively dealing in radio apparatus has just
hired a Belgtan electrical engineer, who has
been trained in radio in the United States
to take charge of a new radio department,
and the manager feels that his house is
going to make a big success of radio ap-
paratus, Both of these concerns intend to
sell American sets only.

SALTZMAN SUCCEEDS SQUIER

Concerning the retirement of General
Squier, Secretary Weeks recently stated:

“General George O. Squier, Chief Signal
Officer, is retiring at his own request and
not resigning. He is greatly interested in
technical questions, so doubtless finds his
present duties irksome. and wishes to de-
vote his whole time and energy to the work
in which he has demonstrated brilliant
ability.”

The Secretary also announced that he
would recommend Colonel Charles McK.
Saltzman, the Senior Colonel of the Sig-
nal Corps, to succeed Major General Squier
as Chief Signal Officer, upon the latter’s
retirement, after more than 40 years’
service.

Colonel Saltzman was born in Iowa, Octo-
ber 18, 1871, and was graduated from the
Military Academy in 1896. During the
World War he was Brigadier-General of
the Signal Corps, serving as Assistant to
the Chief Signal Officer of the Army in
‘Washington.

Colonel Saltzman has long been inter-
ested in radio and all methods of signaling.
Among his many important assignments are
the following: Chief Signal Officer of the
Philippine Division, in charge of FElectrical
Division, Office Chief Signal Officer; dele-
gate from the United States to the Inter-
national Radio Conference in London, 1912;
member of Interdepartmental Board on
Radio Telegraphy in Washington, 1912-13;
and member of Interdepartmental Commit-
tee on Radio Telegraphy in connection with
the International Conference on Safety at
Sea, 1913.

Colonel Saltzinan is at present on duty
ag Chief Signal Officer, Second Corps Area,
Governot’s Island, New York

GOOD NIGHT!

The little four-year-old daughter of a
Missouri family is a radio enthusiast. One
night, on concludmc her prayers, she soberly
said, “This is Marylyn Hepler signing off I"

Contributed by Mrs. G. B. Manion,

he
FANSTEEL

PATENTS
APPLIED FOR

FANSTEEL
BALKITE

is a new metal developed for
this charger. It acts as a valve,
allowing current to flow into
the battery but not out of it. It
is the most efficient charger
valve made, is practically in-
destructible, and does away
with noisy, delicate vibrators

and iragile bulbs.

The Gould Storage Battery
Company is also marketing,
under the Fansteel Balkite
Patents, a complete battery and
recharging unit known as the
Gould Unipower, into which
this charger, under the name,
“The Fansteel Balkite Recti-
fier,” has been incorporated.

Baikite
battery charger

($18.50 West of the Rockies)

I FANSTEEL PRODUCTS CO., Inc.

_ Dept, 11-A

North Chicago, Iflinois

has no vibrators, bulbs or moving
parts and is entirely noiseless

The Fansteel Balkite Battery Charger for
Radio®A”Batteries {6 volt] is an entirely
new type of rectifier, based on the use of
Fansteel Balkite, a new and rare metal de-
veloped for this purpose. It isentirely
noiseless. It cannot deteriorate through
use or disuse. It has nothing to replace,
adjust, or get out of order. It cannot dis-
charge or short circuit the battery, and
requires no attention other than an oc-
casional filling with distilled water, It will
not overcharge, and cannot fail to operate

- whenconnectedtothebatteryandlinecur-

rent.Itisunaffected by temperature orfluc-
tuations inlinecurrent.Itis simple,efficient,
and indestructible except through abuse.

The Fansteel Balkite Battery Charger will charge the ordinary 6 volt radio““A*’or

dautomobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current, It Dept.
comes complete and ready for use. Get it from your dealer, or use the coupon below. 11-A

B FANSTEEL

ProODUCTS

Price, 18 ovucts

Rockies,) Send
Fansteel Balkite

will refund my money.

Dealers and Jobbers: The Fansteel Balkite
Battery Charger does away wit
plaints and replacement troubles. Write
for literature and discounts.

com-

No. Chicago, 11l

Enclosed please find
$18. ($18.50 westof the

Charger for Radio 6volt ** A™
Batterics. 1f 1 am not entirely
satisfied I will return it and you
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me¢ the
Battery

RADIOLETTE

COMPACT AND COMPLETE

size or price.

All sets are uncenditionally guaranteed.
PRICE $4.00 EACH

Dealers:

CRYSTAL RECEIVING SET

RADIQLETTES are beau-
tiful in appearance, made
of metal and are heavily

RADIOLETTES have the
range and efflefency of any
Crystal Se! regardless of

They are equipped with
our patented ‘‘Stay-put”’
deteetor, containing a su-
g persensitive Crysial.
Paeked in individual botes, twenty-four to the carton.

BENSON MELODY CO., Distributors
2125 N. Halsted Street, Chicago, Tl
Write for discounts,

plated in Nickel, and for loud and
mounted on a polished
basc. from 300

”\Ll.:j

69,, W el

Osn

miles
perfectly on
dinary set.

3 %1_’ Tion

Three ROLL-0 CRYSTALS.

800 Miles with Roll-O Crystal on
a Common Crystal Set

Every ROLL-0
CRYSTAL is tested

reception on stations
away.
teries or tubes needed.
Sensitlve throughout.
GUARAN
TEED. Mail

(stampg or eoin) for
Sent postpaid.

ROLL.O CRYSTAL CO,
Desk 140, Mt. Washington, Cincinnati, Ohio

clear
to 800

Work
any or-
No bat-

$1.00

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb,, March and
April-May, 1922. Experimenter Publishing Co., 53 Park Place, Ne'w York City.
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these columns,

issues.
an accredited advertising agency.

Mareh 1st.

Classified advertising rate fifteen cents a word for each insertion.
Name and address must be included at the ahove rate.
No advertisement for less than 10 words accepted.
Objectionable or misleading advertisernents not accepted.

NI I I I

Advertisements for

THE Net Paid CIRCULATION OF RADIO NEWS IS OVER 200,000

EXPERIMENTER PUBLISHING CO,,

INC.,

SN/ NGNS

OPPORTUNIT Y AD-LETS

Follow thiese advertisements every month. Relizble advertisers from alt over the country offer their most attractive specials in

Ten per eent discount for 6 issues, 20 per cent discount for 12
Cashb should accompany all classified advertisements unless placed by

the May

53 Park Place, New York, N. Y.

NGOG NN NG NGNS/ )]

issue must not reach us later than

Agents Wanted

Agonts Wanted in every city and town to sell standard
radio apparatus. Attractive dlscounts given. If interested,
write us at once stating age and radio experience. Wil-
mingion Electrical Speclalty Co., Ine., 405 Delaware Ave.,
Wlimington, Delaware.

General Agents—Service Men! Genuine Gold Letters for
slcve windows easily applied. 20 pereent cash eommission
on all orders from local ageots appointed by you anywhere.
30 percent diseount on your own orders. Freo samples.
Metallic Letter Co., 422 N. Clark St., Chieago.

Bfg Money and fast sales. Evory owner buys gold inltialg
for hig auto. You charge $1.50; make $1.35. Ten orders
daily easy. Wrlte for particulars and free samples. Amer-
ican Monogram Co., Dept. 133, Bast Orange, N. J.

We want Salesmen and Agents, either whote or side line,
to sell cur lew prieed radio bools to the trade. Excellent
proposltion for live wires, The B, [. Company, Publishers,
233 I'ulton St., New York City.

. hut why not eash in now on your experlen¢e?

~ You can make $75.00 to $100.00 a week selling our bii
line of 150 ortieles, used eonstantly in every home. Write
us, we will send you our handsome $15,00 Sample Casc
Ouifit on trust. Federal Pure Food Co., Dept. T, Chieago.

Rug Salesmen—®Get next to the biggest seller of tho year.
Loomrite Felt Rugs. Sell at sight at $2.50, eost $15 dozen,
Big, eomplete Rug Catalog,- Free, Maisley-Payne Mfg. Co.,
104-N Hanover St., Boston, Mass.

New wonderful seller. Over 100 percent profit on every
sale of Harper's Ten-Use Sct. Needed In every home,
Washes and dries windows, sweeps, scrubs, mops, ole.
Greatest year ‘round seiler. Write Harper Brush Works,
160 8econd St., Fairfield, lowa.

If you can Sell—You ¢can make from $75 to $150 a week
teking orders for our guaranteed all-wool tailored-to-nieas-
ure suits all at one amazing low priee. Tailoring exper!-
ence not neeessary.  \We teach you and supply you with
finest selling outfit. We do all dellverlng. Xou just wrlte
orders and fget your pay cash with order. Write at once.
Address Dent. 794, Goodwear Chieago, lne., 844 W, Adams
$8t., Chicago.

Books

Experimental Electricity Course in 20 Lessons, DBy
8. Gernsback and H., W. Secor, E.B. A courss of the
theery and practiee of XElectricity for the Iixperimenter,
lovery phase of experimenial electricity is trealed com-
prehensively in  piain  English, New experiments are
deseribed and explained and nearly every applleation of
Electrieity in modern life is given. 160 pages—400 illus-
tratlons. TFlexible cloth cover, 75e. postpald. Stiff cloth
eover, $1.25 postpaid. Experimenter Publishlng Ce., Book
Dept., 53 Parli Plaee, New York City.

The How and Why of Radie Apparatus, by H, W, Secor.
K. E. This newest book on radio matters fills a distinet
xap In wireless litorature In that, while the treatment is
macic as understandablo and as tree from matlematics as
possible, it at the same time incorporates & wealth of tech-
nique and instruetion for the Radio Amateur—the Radlg
Operator—the Installation and Designing Expert—as well
as teachers and students of the subject in general. A very
broad field has been covered by the author, at the same time
giving a great deal of information not found in other text
hooks. If you are engaged In any branch of the Radio or
allied arts at all you wil surely need this latest contribu-
tion to radie literature, whieh is destlned te be found on
every radlo mon’s bcok shelf before leng. & glance at the
following I1st of chapters gives but a very scant idea of the
exlensive and useful radic knowledge provided in fits text:
The Inductlon Coll; The Alternating Current Transformer;
Radio Transmitting Condensers; The Spark Gaps; Radio-
Transmitting Inductanees; Radic Receiving Tuners; Radio
Rceeiving Condensers; Detectors; Telephone Recelvers; Radio
Amplifiers: Construetion of a Direct Reading Wavemeter
aud Measuroment of Inductanees; Appendlz containing very
useful tables, covering all subjects treated in this very un-
usual book. This newest of Radio Works, cloth bound in
Vellura de Luxe, Gold Stamped and Hand Sewed, has 160
The How and Why of

pages. Size of book 6x8 inches.
Radio Apraralus. Postpaid, $1.75. Esxperimenter Publish-
ing Co., Book Dept., 53 Park Place, New York City.

Chemistry

T. 0’Connor Sloane, noted

Leacn Chemistry at Home—Dr.
will teach you, Our home

educator and scientific authority,

Help Wanted

We want Salesmen and Agents, either whole or side line,
to sell our low priced radio books to the trade. Excellent
proposition for live wires. The E. I, Company, Publishers.
233 Pulton 8t., New York City.

writing for newspapers,

Earn $25 Woeckly, cpare tioe,
details free. Press

inagazines.  Experience unnecessary ;
Syndicate, 5605, St. Louis, Mo.

Work home or travel.

Detectives Needed Everywhere. ) r
American Detective Sys-

Eiperience unnecessary. Wrlte,
ten, 1968 Broadway, New York.

All Mecn, Women, Boys, Girls, 17 to 65 willing to accept
Governmeni Positlons $117-3250 travellng or stationary;
Write Mr. OQzment, 251, St. Louis, Mo., immediately.

Get posted—Good priees paid for butlerfiies, insects. See
Sinclair display advertisement, page 1298,

We want high-class specialty salesmen now selling radio
specialties to jobbing trade, to represent us west and
south of Pennsylvania. We manufacture a high-class ine-
dium prirad line of variable eondensers and have a most
interesting proposition for the rlght parties. State defi-
nitety in first letter lines you are now selllng, territory,
age and experienee. C. B. Fett, Bluffton, Ohio.

Improved Made Toys

Wanted-—Manufacturers and Houseworkers to manufacture
Metal Toys and Novelties. IWonderful oppertunity. Milliens
needed. In Whisiling Birds, Wild Animals, Wag Tall
Pups, Crowing Roosters, Automobiles, Baseball Players,
Statue of Liberty, Indlans, Toy Soldiers, Barking Dogs
and 50 others, No experienee or tools unecessary. Guar-
anteed eastlng forms with eomplete outfit, at cost. From
$3.50 up. We Dbuy goods all year. Cash on dellvery.
Higher price for finished goeds. Contract orders pluced.
Send for catalog and information free. The Improved
Metal Casting Co., 342 E. 145th St., New York.

Insects Wanted

Get posted—@Good prices paid for butterfiles, Inseets, See
298.

study eorrespondence eourse fAls you to take a position as Sinclalr dlsplay advertisement, page 1
Use our handsome Catalog; get erders from every home chemist. See our ad on page 1216 of this issue. Chemical
for Dr. Blair's famous home products. Liberal Pay. Dr. Tnstitute of New York, 66 West Broadway, New York Clty.
Blalr Laboratories, Dept. 541, Lynchburg, Va. - Languages
Sells like Blazes! New, Instant Staln Remover. Fine World-Romic System.  Masterkey to All Languages.
Premium every sale. Big profits. Outfit frec. Write CorresPOH'dence Courses Primers, 23 languages. $)}.94 eaeh language: English,
quick.  Christy, 32 Union, Newark, New York. French, German, Italian, Portuguese, Spanish. Pronuncia-
Usod correspondence courses of all schools sold, rented and tion-Tabler, 102 lanpuages, 30c¢ eaeh languoge. Languages

American Meade Toys

Manufacturers om Largo Seale, also homeworkors, wanted
to manufacture Metal Toys and Novelties. Milllons needed
of Barking Dogs, Wag Tail Pups, Yild Animais.© Auto-
mobiles, Indians, Cowboys, Baseball Players, Cannons, Toy
Soldiers, Crowing Roosters, Statues of Liberty, Miniature
castings of Capitol, Bathing Girl Souvenirs and others.
Unlimited possibilities. Guaranteed Casting forms fur-
nished manufacturers at cost Dprice from $5.0¢ up, with
complete outfit. No experience or teols necessary. Thou-
sands made complete per hour., We huy zoods all year
and pay high prices for Anished goods. Cash an delivery.
{lontract orders placed with manufacturers. Catalog and
informatlon free. Correspondence (nvited only If you mean
business.  Metal Cast Products Co., 1696 Bosten Road,
New Varlg,

Automobiles

Automobile owners, garagemen, mechanics, send for Iree
copy of America's popular motor magazine. Contains help-
ful, mwoney-saying articles on repairing, overhuuling, igni-
tlon, carbuveters, batterles, ete. Auicmobile Digest, 528
Butler Bldg., Cincinnati,

Build It Yourself—A real Automebile that any handy
man or boy ean build. A low-slung, speedy cvele car.
Power supplied by famous 23% H. P. Shaw Motor. Send
stamp today for Descriptive Circulars or send 25e for Com-
plete Book of Easy-to-Follow Plans. Shaw Mfg. Co., Depl.

N. 1, Galesburg, I{ansas.

Business Opportunities

Make Big Money Out of Radio. Thousands of People
want to buy a good Radio instrument. They have read that
vast improvements have been made and they are ready to
buy now if you show them the best. It is one thing to
make a good radio Instrument for your own amusement,
Let us send
you full particulars of the Ozarka Plan which shows you
how to *Make $T20 Weekly’” selling long distance Radie
sets. The =eason is on rlght now. Let us t¢ll you hew
to cembine the c¢leor signal of the crystal deteetor with
the distance of tho yacuum tube. Write today and don't
fall to give the name of your county, ‘Ozarka Incorpor-
ated, 813 Washington Blvd., Chicago.

For $5 we'll write three catchy classificd adrertisements
that wiil slmply have to bring: you business. %We'll name
rates of ost profitable magazines, how to use them, elc,
Wlartinek Company, 45 Humphrey St., Corona, N. Y.

worth while opportunitiss for profits are econstantly of-
fered. Write for information. Dept. X, Paul Kaye, 149
Broadway, New York.

Sell us your spare time. Wrile Showcards for us. We
irstruet and supply work. No experlenes necessary.

Wilsan Methods, Limited, Dept. 51-C, Toronto, Canada.
IOO magazines, thrice $8. Beck, 5453

Ineh display
Alaska, St. Louis

New 1924 catalogue free. (Courses bought).

Plsgah, Alabama.

exchanpged.
T.ee Mountain,

Correspondence Schools

Jazz-grehestra chording on tenor or regular banjo, Clayt

School, 1521 E. 8%, Clereland, Ohio.

Exchange

For Sale—TUnused Radalk A.R. Sets and H.%. Amplifiers
15.00 each; Amrad 2-siage R. F. Amplifier, $25.0¢;
$35.00 Tuska Set, $25.00; Western Electrie Power Am-

plifier, without harn, $85.00; Bristol Junior Horn, $25.00;
Kellogg Horn, $10.00: King Amplitone Horns, $6.00;
Radlola Senlor, $30.00 Al guaranteed. Yrite for bar-

wain prices on new parts that you are interested Ln.

H. B. Rogers, Calnsvllle, Missouri,

Publishing Company, 8 West 40ih St., New Yorle

Miscellaneous
Get posted—Good prices paid for hutterflies, insects. See
Sinelair dlsplay advertiseuicnt, page 1298.
The Secret of renewiing batteries. Save money, 235¢

Bornkey-RN, Lock Box 617, Burnham, Pa.

Distcibuting Agency Wanted. Old. established, veliable
company, with ample Warehouse and Store Tacilities, hlgh
class Experienced Employees and Salesmen. Now handling
Electrical and Auto-Motive Equipment; desires to act as
Agent for Disbursement or Dlsluhuuon of complete Radio
TEquipment for Kansas, Western Missouri and such_other
surrounding tervitory as required. Representing only one
first class line of geods. Can furnish agents, if desired,
on salary or eemmlssion covering Clty and Country Dls-
tricts. Investigation Sotlclted. Triangle Service Com-
pany, Thirtleth and Gillham, Kansas City, Mo.

{no stamps),

$110.00 Six volt 150 ampere chrome nickel Edison Storage
“A’" Battertes at ¥2 eaeh. Also 6-voit 223 ampere
at  $29.50; 300 nmpem at $36.50; 350 ampere at
540.50. Evel'y battery guaranteed per[ecl. A wonderful
pattery al. an equally wonderful prlee. Edison (genuine)
chrome nickel ‘B’ storage battery plates {large size) at
4¢ per pafr, 4%¢ 1n lots under 100 pairs  Complele parts
for making rechargeable storage ‘‘B’" bhattery including
renuine Edisen chrome nickel plates, heavy glass vials,
special wire, perforated rubber separators, chemieal elec-
trolyte and eomplete, simple instruetions for assembling
and eharging, 100-volt unit of parts, $9.35; L150-volt,
$12.90. Address B. R. Smith, Pioneer and largest desler
of above parts. 31 Washington Ave., Danbury, Conn.

For Men

TKentucky Home Spuo-Mellow and Sweet. Five
Chewing, §2.00; 10 1Ibs. Best Grade
Chewing, $3.73; 5 lbs. I Grade Smoking, $1.25; 10
Ibs. Best Grade Smoking, $2.00. Planter’s Tobacco Union,
-Mayfield, Kentueky; Box 311. '

Tebaeeo,
lbs. Best Grade

French, English and German Stations read wilh a Single
Bulb. 1nstructions, Blue Print nnd Tronsmitting sehedule,
sixty cents. (., H. Stoup, Valencia, Pa.

Make and Sell
Crystallized or Cukes.
York, Penna.

delieious Confectionery Pop Corn Balls,
Formula, $1. Charles A. Lutz,

Super Crystal Receiver—With our famous Interlock Coil
Crystal Cireuit, bundreds are cnjoying concerts from sta-
tions three hundred to one thousand miles distant, Cheap,
simple to make, no tubes, Guaranteed imstruetlons, $1.
Heme Radiu Shop, 736 N. St. Iraneis, Wiehita, Kansas.

Super Sensitive Radio Crystals—Make them yourself for
less than one ceut cach out of cheap plentiful material, im-
mense profits, guaranteed instructions only $1. Home
Radie Shop, 730 N. St. Francis, Wichlta, Kansas.

Cabinets at Direet Factory Prices—Made in regular and
speeial slzes.  Darlc o2k or band-rubbed mahogany finish,
hinged top. Special prices on knoclt-down eabinets. In-
quiries solieited from jobbers and wanufacturers. Cataleg
Free. Corbett Cabinet Manufacturing Company, Box 262,
8t. Marys, Pa.

For Investors

Inventors” Educator: 900 Meehanieal Movements. 590
Perprlual  Motions. How 1o proeure und sell patents.
Mechanical Movements greatly assist Inventors, suggest new
ideas. Explaing  hew to select an attorney and avoid
Patent Sharks. Price $1.30, Postage Frce. Albert E,
Dieterich, 890 Ouray Building, Washington, D. C.

Instruction

Learn Chamistry at Home—Dr. T. O'Connor Sleane, noted
educator and scientifie autherity. will teach you. Our home
study correspondence course fits you to take a position as
eliemist. See our ad on page 1216 of this issus. Chemical
Institute of New York, 66 West Broadway, New York City,

Key Check Stamping Qutfit—Alphabet, Flgures, Hammer,
Gauges, Anvil, lois Key Tags, Nawe Plates; ail in wooden
case. Cost $15.00, sell everything for $3.30. Douglas,
683 Sixth Avenue, New TYork.

Motorcvcles—Bicycles

Den*t buy a Bicycle Motor Attachment untii you get our
catalog and prices. Shaw Mfg, Co,, Dept. 6, Galesburg,
Kansas.

News Correspondents

Carn $25 Weekly Spare Time writlng for newspspers,
magazlnes.  Experience unnecessary; detalls free. Press
Syndicate, 566 St. Louls, Mo,
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Patent Attorneys

- Patents, Send drawing or model for examination and
report as io patentability. Advice and hooklet {ree. High-
est. referencos. Best results. Promptness assured. Watson

E. Coleman, Patent Lawyer, 624 F 8t., YWashington, D. C.

H. F. Lowenstein, Registered Patent Attorney, Radio Ex-
pert, 825 MeLachlen Building, Washinglon, D. C.

Patents—Send for form ““Tvidenes of Coneeption’” to bo
signed aud witnessed. TForm, fee schedule, informatlon
free. Lancaster & Allwine, 269 Ouray Bldg., Washing-
ton, D. C

Wireless

Fifty assorted flathead solid brass machine screws, nuts,
washers—copper lugs—>50c,  Eight initialed bindlng posts,
set 60¢.  Twleve nickeled hinding posts—50¢.  All threo
items—3%1.50. Radio List for stamp. All prepaid. Stamps
accepted, IKladag Radio Laboratorles, Kent, Ohio.

Build your own eleetrolytice storage battery charger.
Plates and complete instructions, $1.00. Descriptive cir-
cular free. Peerless Electrical Parts Co., 105 Harris,
Rochester, N. X,

Patents—Inventors should write for Free Guido Books and
Record of Invention Blank before disclosing invention.
Send model or sketch of your invention for our Free
opinion of its patentable nature. Radio, Electrieal, Chemi-
cal, Mechanical and Trade-Mark experts. Vietor J. Evans
& Co., 922 Ninth, Washingten, D. C.

Lacey Patent-Sense. See Page 1388,

Patents

Inventions Gommereiatized. Patented or unpatented. Write
Adam Fisher Mfg. Co., 278, St. Louls, Mo.

Patents for Sale

Patent application blanks free. Patenis for sale. Patont
News-30, Washington, C.

Magnavox R3 or MI. Latest nationally advertised re-
producers. List $35. Introductory $23. The factory sealed
eiarton is your suaranfee. Radio Central, Dcpt. R, Abj-
lenc, Kansas.

Radio Panels. Cut exactly to size and a guaranteed 12
heur shlpment. 14 in, thick, .01%c per sguarc inch;
3-16 in. thiek, .01%e. Made of the bhighest grade black
Bbre, This material possesses electrical strength of 200
volts per inil, is inexpcnsive, unbreakable, easy to work
and takes a fine finish. Wo pay postage. HRadlo Instru-
ment & Puanel Co., 564 W. Monroe Sl., Chicago, Iliinois,

Immediate delivery. Tubes, Magnavox, Phones, Battery
Chargers, Storage and “'B’’ Batteries, Couplers, Vario
meterz, Condensers and all parts with Radio Corporation.
DeForest and “‘Neutrodyne’’ Reeeiving Sets. R, B. Ilec-
tric Co., Distrihutors, Galva, Il

Personal

Correspondence olub——Dany wealthy members everywhere.
Fascinating partleulars free. Swith, Box 1167Y, Denver,
Colo.

Lonely Hoarts—Exzchange letters; male inLe]:estj.ng nesw
friends in our jolly ctub. Eva Moore, Box 908, Jackson-
ville, YWlorida. Enclose stamp,

Exchange Cheery Letters with new friends. ‘Write Belty
Lee, Inc., 4254 Broadway, New York City. Stawmp appre-
ciated.

club—mako acquaintances every-
boolk with deseriptions and photaos,
for ten cenis. Bonafide Co., Dept.

Lonesome—Join our
where. Big illustrs
sent in plain wrapp
58, Kansas City, Mo.

Boys! Don't Overlgok This, 'T'he “‘Rasco’”” Bahy Detec-
tor.  Greatest detector ever brought out with molded base.
Fully adjustable, See former advertisements in this pub-
lication, or our catalog. Detector with Gulena Crystal,
complete, 50c, the same detector with Radioeite Crystal,
The prepaid. Send for yours foday. Radio Specialty Com-
pany, 96-93 Park Place, New York City.

Attention —50 Vacuum tube hook-ups, The greatest col-
lection of vacuum tube circuits over brought under two
covers at such insignificant cost. These diagrams will be
found in the great ‘‘Rasco’” catalog, which contains raw
materials and parts in & greater profusion than any other
catalog. ~ 10e in stamps, or cein, will bring the catalog
Lo you. Radlo Specialty Co,, 96-93 Park Place, N, Y,

Edison Storage Batteries $4.00.
North Fifth, Philadelphia, Pa,

Cost $40.00. 824

Salesinen Wanted

iloring Salesman; Share $100,000.00 Bonus and big
ad:;r:tlzgﬂeo?mmissiuns taking orders for snappiest Dirvect-To-
Wearer line on oarth; virgin wool custom tailored suits,
$28.06. Ropresentalives are furnished a high-grade tailor-
ing shop in one ¢laborate case. House of Camphell, State
at Congress St., Chilcago.

Lightning Strange Battery Compound. Charges diseharsed
hattcuries Ingtantly. Eliminates old method enthrely.  Gal-
lon free to agenls. Lightning Co., St. Paul, Minn.

Fada Neutredyns Parts $58.50. TUV201 A’'s, I99's
$5.15. DBaldwin Phones $R8.95. All Post-pald. Prompt
service. Everything in radio you require, Knowlton
Radio, 414 W. 118th $t., N. Y. C.

Radio Tubes Repaired. We repair UV2Z01A or C301A
at the price of $3.50. No other types acecpted. New
Tubes ‘“Bell Tone’* 6§ volts, % ampere type 2014 am-
plifier and detector, $3.75, All tubes guarantced and
shipped properly packed P. P. C. O. D. Dealers write
for special discount, Mid-West Radio Tube Exchange,
Dept. 3, 5120 Chene 5t., Delroit, Mieh.

A salesman wanted in every town or city within 25 miles
of a broadeastlng statlen to sell Radiogem, the complete
radio receiving sct that retails for $2.50. ¥With Radio-
gem there is notbing else to buy—the outfit includes the
TRadiogem receiving apparatus, 1,000 ohm phone and aerial
outfit. ‘The cheapest radio outfit on the markel—yet us
practical as the most expensive, Big money to the r)ght
men. Send $1.35 for sample outfit, The Radiogem Corp.,
§6R West Broadway, N. Y. City.

Salesman: A real, high class proposition sclling new
money-making specialtics to all dealers, guarantee
minimum of $40 weekly and traveling expensc: il-...-lgsL
commisslons. Ldve wires actually making $5,004 to $12,-
000 yearly. DBig cormmissions. Splendid, workahble sa.ll-_
ing plan. A scuare deal and your own business easily
established. Write A. H. Main Co., Cedar Rapids, lowa.

Scenery to Rent

Settings for Opera, Plays, Minstrels. TPlush Drops. Ad-
dress Autelia Grain, Philadelphia.

Song Poems Woated

Poems Wanted— ell your seng-verscs for cash. Subrolt
Mss. at once, or write New Zra Music Co., 152, St. Louis,
Mo.

Song Writers

A $500.00 Cash Prize is offered for the best second verse
wrltten for Lhe song “‘Remember.”” 7These wishing to com-
pete may rceeive a free copy with rules by addressing
Faquitable Music Corporation, 450 State Theatre, N. ¥.

Stammniering

§t-Stu-t-t.tering and ‘Stammering cured at home. In-
struetive hooklet free. Walter McDonnelt, 121 Potomac
Bank Bldg., Washington, D. C.

Stamps & Coins

Stamps—D50 varieties, Brazil, Peru, Cuba, ete., 10c. 350
different U. S., 25¢. 1,000 hinges, 10c. 1,000 mixzed,
40¢e. List free. . Stegman, 5956 Cote Brillianle, St.
Louis, Missouri,

Quarter slze 27o; half-dollar size 53¢

Califernia gold.
Norman Shultz, Colerado

Hall-dirue and Catalogue 10c.
Springs, Colo.

160 Different New Europe Free to approval applicants
gendlng veturn postage. Auvelink, 2410 Prairie. Milwau-
kee, Wis.

Telegraphy

Telegraphy—Baoth Morse and Wireless taught thoroughly
and quickly. Tremewlous demand, Big salaries. Won-
derful opportunities. Iixpenses imw; chance to earn parl.
School established Afty yeavs. Catalog free, Dodge’s In-
stitute, Cour St., Valparaiso, Ind.

W anted to Buy

Full Value Paid for 0ld Gold. Jewclry, Watches, Dia-
monds, erowns, bridgzes, dental gold, silver nlatinuw, gold
- gilver ore, magnpeto points, old false teeth. Packages

~rned if our offer is not satisfactery. United States

“tng. Warks (The Old Reliable), 120 So. State St.,
16, Chiecago, IIL

receiving set; must ba cheap, Albert Gerlach, New
La.

Neutrodyne—~Complete parts for 5 tube set, Mcensed
$31.98, 1 Tube Refiex, complete parts, $14.98, Cocka-
day, complete parts, $9.39; list of other specials. Pequot
Specialty Co., New London, Conn.

Fix Your Own Radio=—Avoid service charges and bung-
ling “fixers’’; Get “Trouble Shocter’’—esplaing noises,
dead circuits, weali signals, interference; gives simple
tests that lecate trouble quickly any type receiver; trouble
key answers hundreds guestions; stop that knock, howl,
rattle, squeal, hiss, hum, whistle; limited number at 50
cents each. Radio Tnformation Service, Galveston, Texas.

Selling Standard Radic Sets and parts on oonslgnment—
Big discounts-—FPay me wben you sell. Gilbert A, Swan-
son, Cambridee, Illinols.

Michigan Midget Receivers rcady for immediate delivery,
The featurcs of this set are extreme long-distance, ease of
control, small upkecp and reasepable inftial expencliture.
Thousands of salisfied owners. Without aceessorics $27.00.
The Capitol Radio Cempany, Box 522, Jefferson City,
Missouri.

Build your own, The best hool-up I evor tried
for a dollar. Any cemplaint your money back.

YOUII:S
Waits, Corinth, Miss, ’

The How and Why of Radio Apparatus, by H. W. Secor,
E. L. This newest book on radic matters fulfills a dis-
tinet gap in wlreless literature in that, while the treat-
ment is made as understandable and as free from mathe-
matics as possible, it at the same time incorporates a
wealth of technique and instruetion for the Radio Amateur
—the Radio Operator—the Installation and Designing Bx-
pert~—as swell as teachers and students of the subject in
general. A very broad fleld has Dheen covered hy ihe author,
at the same lime giving & great deal of informatlon not
found in olher text books. If you are engaged in any
branch of Lhe Radio or allied arts at all you will surely
need this latest contribution to radio literature, which is
destined to he found on every radio man’s book shelf before
long, A glance at the following list of chapters gives but
a_very scant idea of the extensive and useful radio knowl-
edge provided in its fext. The Induction Cofl; Ths Alter-
nating Current Transformer; Radio Transmitting Conden-
sers; The 8parkk Gaps: Radio-Transmitting Inductances;
Radio Receiving Tuners; Radio Receivinz Condensers; De-
teetors; Telephone Receivers: Radio amplifiers: Construe-
lipn of a Direct Reading Wavemeter and Decrcmeter; An-
tenna Construction: The Caleulation and Measuremeni. of
Inductances; Appendix containing very useful tables, cov-
ering all subjects treated in this very unusual book. This
newest of Radie Works, cloih bound in Vellum de Luxe,
Gold Stamped and Hand Sewed. has 160 pages. Slze
of book, 6x9 inches. The How and Why of Radio Appara-
tus, Postpaid, $1.75. Experimenter Publishing Co., Boek
Dept., 53 Park Place, New York Clty.

Experimental Electricity Coursg in 20 Lessons, By
5. Gernsback and H. W. Secor, T. B. A eourse of the
theory and practice of Eleclricity for the Experimenter.
Every phase of experimental electrieily is treated com-
prehensively in plain  English. New experiments are
described and explained and nearly every application of
Llectricity in modern life is glven. 160 pages—409 illus-
trations,  Flexible cloth_cover, 75e. postpaid. Stiff cloth
cover, $1.25 postpaid. Experimenter Publishing Cs., Book
Dept., 53 Park Place, New Yok City.

How te Make Radio Frequency Amplifiers. This book iy
for the more advancod amateur, showing the eonstruction of
the Radio Frequency Amplifylng Transformer and giving
complele constructional «lata, It shows the application of
Radio Frequeney to amplifying units that the amateur may
already possess and gives 15 hook-ups showlng practically
every use Radio Frequency Amplifying Transformers can be
put to. 32 pages, 15 illustrations: bound in beautiful two-
color cover. Prenaid 25e. The E. I. Company, 233 TFulton
St.. New York Clty.

1371

To Pay Less is Risky

To Pay More is Unnecessary

Condenser
with Vernier, 23 plate, price $3.50.

New York Variable

New York Variable Condenser
with Vernier, 43 plate, price $4.50,
3%" Dial and Knob included.

Without Vernier attachment:
43 plate .................. $3.00
23 plate .................. §2.00
11 plate ...vevnevien-s . $1.50

A Variable Grid Leak of quality
and precision. Roller contact in-
comparably better,

Price ............. veeeno... S150

Mica Fixed Con-
densers of tested
and permanent
capacity, ranging
from .0001 to .006,
35 cents to 75 cents,
of superior quality.

NEW YORK COIL CO.
338 Pearl St., New York City
Pacific Goast, 1240 §. Main Streel, Los Angeles, Cal.

Boyd’s Radio Lists
19-21 Beekman St., New York City

10,293 Radio & Wireless Equipment and
Supply Dealers and Jobbers, price $50.00
5,185 with estimated standing of $5,000
or over, price’,............. el 30,00
3,485 with estimated standing of $50,000
or gver, price .....iiieiie... .. 25.00
1,783 with estimated standing of $100,.
000 or over, price ......... veeew 15,00
1,070 Radio & Wireless Apparatus Mirs.
& Assemblers, including Parts &
Supply Mfrs. ..,..... 0 ...... Le. 7,50
The first mentioned list contains and indi
restricted selections.  Lists cov:xrnsthen Ur?iltelguéiﬂtﬁ.a
Typewritten. ~With street addresses. Also supplied
for lacal territory, certaln states or citles, ete.
Send for General Prlee List giving state ficures en
Electrical Supply Dealers, Retail Hardware, General
Stores and other handlers of Radio Equipment. Names

of any class for all parts of the world. Addressini
Mailivg. Typewriting. Fac-simile Letters. s
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Use Graphite Disc
Says prominent radzo expert

Good for
ALL tubes
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Clipping from
Chicago Daily News
Ocrober 24, 1923

Wh.at Is Meant by a “Carbon Pile” Rheostat?

MORE than 20 years ago, the Allen-Bradley Co. = HE Universal Bradleystat is sometimes called a

developed a successful compression rheostat for carbon-pile rheostat, It is, however, a graphite disc
big power circuits, It was made of flat carbon discs and rheostat. The discs are produced in an electric fur-
the electric current flowing through the column was nace under the most terrific temperatures known on
regulated by applying or removing pressure on the discs. earth. Carbon discs, catbon powder, metallic powder
The idea of the carbon pile was not new, even then, or other materials have long since been abandoned in
but successful commercial rheostats were unknown. favor of the reliable and noiseless graphite discs.

Graphite discs, however, scon replaced the carbon Your radio set needs a Universal Bradleystat for long-

discs and to this day all Allen-Bradley rheostats are distance range, loud reception and noiseless control.

graphite disc rheostats, although many prominent en- By all means, avoid substitutés, Insist on the Univer-

gineers still speak of them as carbon piles. sal Bradleystat.

r]ust Mail This Coupon! I

Allen-Bradley Co., I
287 Greenfield Ave., Milwaukee, Wis.

The Bradleystat Won First Place

in the Radio Broadcast long distance
contest. "The first prize winner used a

Bradleystat and the greatest mileage Alen-Br | gle?f send me your latest bulletin on gfe Universal | -
. = " e radleystat and why it improves radio reception.

record was made with a Bradleystat. Electric Controlling Apparatus v Feen |

More Bradleystats were used in this contest than MILWAUKEE. WISCONSIN Name, . vvvurrsssssstcsssssssssscnenrenns I

the next four typescombined. BradleyStat suprem- AddIESS....-»--.o.----o-..o--...-----...

acy has become an actual fact through sheer force 287 I
of superior performance. G'ff:ﬁe_eld l
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“RICO" HEAD PHONES

“Rico” head sets are
the original ones using

the center pole pull on
diaphragm. Well known
for their sensitivity,
[oudness and absolutely
tuned quality. Now
made  with  superior
tungsten steel magnets,
better head band, a
heavier and better qual-
ity cord, sherardized
diaphragm, and a num-
ber of minor improve-
ments, The higher
priced phones are made
with tuned (adjustable)
diaphragms.

Patented Dec,

25, 1923

PRICE LIST

No. 6. 2000 ohms
(standard non-

adjustable) ...$3.50

No. 7. 3000 ohms
(standard non-

adjustable) ...$4.00

No. 20. “Rico” De
Luxe Tuned
(adjustable) 2000
ohms $4.50

Now equipped with sponge-
rubber FONEKUSHIONS

No. 30. “Rico” De
Luxe Tuned
(adjustable) 3000
ohms ........$5.50

Now eguipped with sponge-
rubber FONEKUSHIONS

No. 40. “Rico” De
Luxe Tuned
(adjustable) 4000
chms $7.00

Now equipped with sponge-
rubber FONEKUSHIONS

This condenser marks
a revolution in con-
denser building. It is
the simplest and most
practical type of con-
denser as yet devel-
oped for broadcast
and amateur work.
This condenser has
been developed by our
engineers after con-
siderable research
work and has been
pronounced perfect by
experts.

-

ol

001 M.F.D.
(43 Plates

NEW TYPF

_——

i\

\

—

j

e—————1

E

BOTH INSTRUMENTS
ARE DRAWN
TO SCALE

The *‘‘Riep”
The old style weighs (5 oz

condenser weighs 6 o2,

“‘Rieo’* vornier type has only one dial.
Old type reguires difficult mechanism,

1—Large ¢apacity.
2—Replaces ali standard condensers.

3—Uses a minimum of space size, 3%2”x2a"x 134", Lo
4—For panel mounting or for table mounting—universal in its scope,
5-——0ne complete revolution of dial adjusts condenser from minimum

to maximum.
6—Vernier effect.
7—Absolute straight line curve. )
8—Aceumulates no dust between plates as is the
case with air condensers.
9—Light weight. Condenser only weighs 3 oz.
10—Less than 1-10th ameunt of parts as usod in
old style mesh plate condenser.

Dealers and Jobbers
Write or Wire for
Territory that is Still
Open for Proposition

Now manufac-
tured in three
types, to re-
place 43 plates,
23 plates and
11 plates.

No. 450 “Rico”
Condenser .001

mid, (43 plate
capacity)
$1.75
= 1%0. 323 “Rico”
on .
001 M.F.D. mid. (23 plate
{43 Plates) capacity) 75

No. 411 “Rico”
Condenser
00025 mfd. (11
plate cap a-
city) ... $1.75
All above types
without

dial ....$1.50

OLD TYPE

it—Can never get out of order.
12—]mpossihle to short circuit,

I3—Works in any position, vertical or horlzental,

needed

| 5—Compactness,

1
|
[ ]
L

Radio ndustries Corp.,

No counterweights

|4—Lowest in price_for high class condenser.
Size only 32”x2!5"x134" over all

The **Rico’’ Straight Line Condenser must be seen
to ho appreciated.  Made of the best materials
that money can buy. Stands in a class by itself.
All metal parts finished in nickel plate.

We will refund your money if this condenser is
not all we claim_for it. .

END NO MONEYapmmmmm
RN 3B

131 Duane St., New York City. 1
Gentlemen:—Please send me hy Parcel Post. ... :
for (vilic.h. T will .D-a-y' -Ll.u-all')u‘s'll'n'a.n' the 'én.u'n'lﬁr' of 1

................ 1

NAMIE it e e 1

Streat ... ... e 1

City «. v State . .......... ]
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A Radio Statement ‘to the Public

The Meaning of Coord_inated Scientific Research

EEPING its pledge to the public, the Radio Corporation of America has

concentrated its vast research and engineering forces upon the solution of
certain fundamental problems facing the art—problems which have become more
apparent as broadcasting stations and radio receivers multiply.

The phenomenal expansion of the radio in-
dustry, and the universal and ever-increasing
_appeal of radio, represent an outstanding de-
velopment of the present century—for this
industry has grown from infancy to maturity
in a space of but two years.

@ * *

Briefly stated, there is today a necessity for

—A radio receiver providing super-selectivity
—-the ability to select the station you want—
whether or not local stations operate. A selectivity
which goes to the theoretical limits of the science.

—Super-sensitiveness — meaning volume from
distant stations—along with selectivity.

—TImproved acoustics—more faithful reproduc-
tion of broadcasted voice and music than has ever
been possible before.

—*““Non-radiating” receivers—a new develop-
ment, a type of receiver which, no matter how
handled, will not interfere with your neighbor's
enjoyment.

—More simplified operation—a super-receiver
requiring no technical skill, thus making the
greatest achievements of entertainment immed-
iately available to all members of the family.

—A receiver for the apartment house and pop-
ulated districts, requiring neither aerial nor ground
connection. '

—Another type of improved receiver for the
suburban districts, equally capable to that above,
for use where the erection of an aerial presents

no problem.
¢ e e

Painstaking search in quest of these ideals has -

led to new discoveries, setting new standards
of excellence and performance—discoveries,

which have established :

First—that improved acoustics are possible—a

matter of scientific research and not of haphazard
design—for truly melodious reception.

Second—that dry battery operated sets can be so
designed as to give both wofume and distance.

Third—that the regenerative receiver is suscepti-
ble to marked improvement providing selectivity,
sensitiveness and simplicity of operation hitherto
deemed impossible of accomplishment.

Fourth—that the Super-Heterodyne—the hitherto
complicated device requiring engineering skiil to
operate—could be vastly improved—improved in
sensitiveness and selectivity—and simplified so
that the very novice and the layman could enter
new regions of entertainment and. delight.

Watch For Further Announcements

Radio Corporation of America

. Sales Offices:
10 So. LaSalle St., Chicago, I,

233 Broadway, N.Y.C.

- Radiola

433 California St., San Francisco, Cal,

REG. U.S. PAT. OFF.




	Æc)U
	 ˝#Ÿ
	^ô˙è
	�ãœﬂ
	"õOÄ
	TòÞ…
	l)�ã
	)”rø
	{ïÁs
	»T�E
	”ÚÜÝ
	{îÙö
	g…Z‚
	�lÚ±
	eÇz£
	òìÈ&
	†›M¶
	�!<ò
	”ˆºŠ
	¢{ÁÑ
	Bo�ª
	ó‘‘�
	ëö˜ª
	%3‰™
	1ÈºÚ
	£‡8�
	XÌ�!
	›jÂ°
	�øà›
	ÉˆzX
	˝	�Ä
	B·^�
	�ZNo
	wípk
	��;

	@11ˇ
	åÞ™†
	äý3û
	Eˇ‹ð
	÷ùÉ¶
	¯ßÄ¢
	Ã™ﬂf
	~¿Û�
	×/�©
	ätGò
	d)�˜
	ÌJÍV
	¦v�V
	”‚t˙
	ôód?
	fÌ(%
	�™�Ú
	”¼£$
	MÌQÄ
	6UÁ�
	½‹Á¹
	e[‰G
	ëµÑK
	:ÞÛ�
	ù¨Ù’
	˘©$Ñ
	]«áA
	X»ﬂý
	27Óú
	�ˇZh
	ÁsX˚
	��#Ë
	½Ç)8
	
å‰Û
	sªU@
	ˆÞ0Ë
	6�]ó
	�P(¤
	ëR¸r
	S�Nð
	Ö–òK
	˘Ò,å
	õ à�
	ÚÚ0‘
	_ jH
	·ñ��
	©$¨<
	�Œo¥
	3¹;²
	í´%Þ
	Æ¬ç�
	�2pÏ
	Æ>.7
	é_P�
	æ‘u�
	ˆ,N	
	àD~2
	O×r‰
	ô�/^
	°¦‚>
	û„1i
	]c�F
	°`P¬
	Æÿüü
	�c\½
	ƒsÎÇ
	`bÉÙ
	½�;h
	|Ü�V
	‚dž%
	ë«Ç^
	ã
AÛ
	?.áè
	�`çå
	¹uð:
	H_�€
	ÂÓ�Ã
	e„œ⁄
	øMŸx
	5^Jü
	-r<r
	�;’ó
	ıﬁ†ﬁ
	¬ÂÏ&
	—Ñÿv
	…ˇıÅ
	qÝE:
	š˙Rô
	†ƒ~ﬁ
	)²æ¬
	3T¢b
	†�¬�
	�ž”®
	çü’˜
	xB0¶
	3O�û
	)=i�
	“‹ Ó
	EŽó¾
	��Ôb
	�ÔÎÔ
	ûüEü
	èe…`
	�Ókı
	û�„û
	‹à²&
	Êšao
	uŠ�r
	æ‚ÁJ
	ÅõÛ�
	ƒ$⁄Ð
	bð"�
	…Æ[;
	�ìãq
	ò„ÔI
	Ö¥›á
	Íõ0�
	˜¬”ñ
	ÔJ,ß
	�bÆ�
	–˜��
	})²�
	·2*�
	øé4u
	(æB9
	�ã>)
	õè\‚
	�ÎËu
	K#éŁ
	˚�õ

	�Þ‹ÿ
	â‡†@
	�ﬁoÂ
	?ˆà<
	¬³áº
	^�«�
	ôºoþ

